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revisions.
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PIPER COMANCHE SERVICE MANUAL

. AEROFICHE EXPLANATION AND REVISION STATUS

Service manual information incorporated in this set of Aerofiche cards is arranged in accordance
with general specifications of Aerofiche adopted by the General Aircraft Manufacturer's Association.
Information compiled in this Aerofiche service manual is kept current by revisions distributed periodically.
These revisions supersede all previous revisions, are complete Aerofiche card replacements, and supersede
Aecrofiche cards of same number in set.

Identification of revised material:

Revised text and illustrations are indicated by a black vertical line along the left-hand margin of the
frame, opposite revised or added material. Revision lines indicate only current revisions with changes and
additions to existing text and illustrations. Changes in capitalization, spelling, punctuation, indexing,
physical location of material, or complete page additions are not identified by revision lines.

Revisions to Service Manual 753 516 issued August 18, 1972 are as follows:

Revisions Date Acrofiche Card Effectivity
PR760625 June 25, 1976 1,2,3,and 4
PR771003 October 3, 1977 1
PR780403 April 3, 1978 1,2,and 3

. PR790910 September 10, 1979 1,2,and 3
PR810410 April 10, 1981 1,2, and 3
PR821101} November 1, 1982 1,2, and 3

\ 1R860921 September 21, 1986 (Interim)* 1

* INTERIM CHANGE

Revisions appear in Table I1I-1 of card 1.
There are no other changes included in
this maintenance manual. Please discard
your current card 1 and replace it with
this revised one. DO NOT DISCARD
CARDS 2, or 3.

. The date on Aerofiche cards must not be carlier than date noted for respective card effectivity. Consult latest
card in this series for current Aerofiche card effectivity.
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\NOTE

The designation PA-23-1%00 PA-24.2500 PA-24-260. PA-24-400 and PA-24-2607 in the nomenclature of
this manual pertains to the PA-24 Comanche with the tollowing engine installations:

PA-24 0-360-A

PA-24-250 0-540-A or 10-540-C

PA-24-260 0-540-E or 10-540-D or 10-540-\
P A-24-300 10-720-A

PA-24-260 (Turbocharged) 10-540-RIAS
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SECTION |

INTRODUCTION

1-1. General.

1-2. This manual conrtains 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 aviadon field, by the
Piper Aircraft Corporation, Lock Haven, Pennsyivania.

1-3. Scope Of Manual.

1-+. Sections Il and {II comprise the service part of this manual, whereas Sections IV 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 tesing; each major system of the aireraft is covered in 2
separite 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 generul information: however,
Figures 1-2 through 1-4 gives specific external dimensions. Table II-1I lists the leading particulars and
principal dimensions.

1-7. Descripton.

1-8. The Piper PA-24 Comanche is 1 four place, (optional 5th and 6¢ch seats are available in the PA-24-260,
Serial Nos. 24=4300 and up) single-engine, low-wing monopiane of all metal construction. Paragraphs 1-9
through 1-19 provide descriprions of the major components and systems.

1-9. Wing. The laminar flow wing is of all-metal stressed-skin, full-cantilever, low-wing design, consisting of
two wing panels bolted together at the center of the fuselage. The wing tip are removabie. The ailerons are

cable and push rod controlled and are statically and dynamically balanced. The trailing edge wing flaps are
manually or electricaily operated.

1-10. Empennage. The empennage consists of the fin, stabilators, and stabilator oim tabs. The rudder and
stabilators are dynamically and statically balanced.

1-11. Fuselage. The fuselage consists of three basic units: the engine section, the cabin secton, and the
sheet-metal tail cone.

1-12. Landing Gear. The landing gear is an electrically operated wmicycle gear, consisting of 2 nose wheel
and two main wheels,

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

1-14, Engine And Propeilers.

INTRODUCTION
ISSUED: 8/18/72
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| Engines Propeilers Horstpower QOctane
|
PA-24-180 0-360-A Harzell HC-92ZXK-8D 180 91/96
McCauley 2D36C14
PA-24-250 0-540-A ‘ Hartzell HC-82XK-1D 250 91/96
10-540-C or HC-A2XK-1
McCauley 2D36C28
PA-24-260 0-540-E HC-C2YK-1A or 260 91/96
10-540-D, N HC-C2YK-1B
PA-24-400 10-720-A HC-A3VK-+4 400 100/130
PA-24-260 “C" 10-540-N HC-E2YR-1B 260 21/96
10-540-R HC-E2YR-1BF 260 100/130

1-15. Fuel System. The fuel system on the PA-24-180 consists of two rubber cells in the wings, one engine
driven pump, and one electrical auxiliary pump. On the PA-24-250 the fuel system is similar, with the
exception that there are two elecwrical 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 fuei 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 auxilisry pump with fuel injecton engines. The
PA-24=300 svstem consists of four fuel cells, one engine dtiven 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 pedais which operate the rudder. Duplicate controls are provided
for the copilot,

1-17. Radio. Provisions for radio installadons consist of microphone and headset jacks and mounting
brackets, a loudspeaker, necessary wiring, and panel space for at least four radios.

1-18. Cabin Hester, Defroster, And Fresh Air System. Heater air for the cabin and defroser 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 direering air through overhead venus.

1-19. Insrument And AutoBilot Systems. Provisions for instrument installation include panels for engine
inscruments and advance flight instruments, as weli as for an AutoPilot syscem which consists of four
principal parts: 2 modified directional gyro. a modified gyro horizon, a motor-driven actuator, and 2n
ampilifier.

INTRODUCTION
ISSUED: 8/18/72
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SECTION 11

HANDLING AND SERVICING

2-1. Introduction. This section contains routine handling and servicing procedures that are most frequently
encountered. Frequent reference to this section will aid the individual by providing information such as the
location of various components. ground handling procedures. routine service procedures and lubrication.
When any system or component requires service other than the procedures outlined in this section, 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 and Balance Data. When figuring various weight and balance computations. the weight and
empty weight center of gravity of the airplane may be found in the Weight and Balance Form of the Airplanc
Flight Manual.

2-4. Serial Number Plate. (Referto 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.

2-5. Access and Inspection Provisions. The access and inspection provisions for the airplane are shown in
Figures 2-6 thru 2-8. The component to be serviced or inspected through each opening is identified in the
illustration. All access plates and panels are secured by either metal fasteners or screws. The floor panels
may be removed by first removing the desired seats. then sliding the carpet edges from under its retainer strips.
lifting the edges and removing the carpet attaching screws. Remove the carpet. thus exposing the floor panel
attaching screws. To enter the aft section of the fuselage. remove the lower rear baggage compartment
upholstery panel by removing the attaching screws.

CAUTION

Before entering the aft section of the fuselage. be sure the airplane is
supported at the tail skid.

2-6. Tools and Test Equipment. Because of the simplicity and easy accessibility of components. few special
tools outside normal shop tools will be required. Tools that are required may be fabricated from dimensions
given in the back of the section that pertains to a particular component.

REVISED: 4/3/78 | HANDLING AND SERVICING
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2-7. Torque Requirements. The torque values given in Table I1-11 are derived from oil-free cadmium-p!
threads and are recommended for all airframe installation procedures where torquing is required. unic
otherwise noted in sections where other values are stipulated. Engine torque values are found in the latest
revision of Avco-Lycoming Service Bulletin No. 268. Propeller torque values are found in Sections VII. VIIA,
VIIB and VIIC of this manual. Table 1I-11A lists the torque values for flared fittings of various sizes and
materials.

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

CAUTION
Do not overtorque fittings.
NOTE

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

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

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

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

2-9. Ground Handling.

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

HANDLING AND SERVICING
REVISED: 4/10/81
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FIGURE 2:1. THREE-VIEW OF COMANCHE PA-24-180 and PA-24-250
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FIGURE 2-2. THREE VIEW OF COMANCHE PA-24-280
Serial Nos. 24-4000 to 24-4248, 24-4248 0 244299
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FIGURE 2-3. THREE-VIEW OF COMANCHE PA-24-2680
Serial Nos. 24-4247, 24-4300 10 24-4782, 24-4784 to 24-4803 incl.
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FIGURE 2.5. THREE-VIEW OF COMANCHE PA-24-280
Searial Nos. 24-4783, 24-4804 and up
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TABLE 11-1. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS

MODEL

ENGINE

Manufacturer
Model

FAA type certificate
Rated horsepower. RPM:
Full throttle
Qil. SAE number
QOil 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 Qrder
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

. 0-360-A1A

. 0-360-A1D

. 0-540-A1A5

. 0-540-A1B5. O-540-41C5
0-540-A1 D5

L Y R S T
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PA-24-180

Avco-Lycoming

0-360-A1A or 0-360-A1D

286

180 HP @ 2700 RPM

See Table 11-V1
8 qts.

91,96

MA-4-5

S4LN-21 1
S4LN-20!
S4LN-200?
S41.N-2042

25 degrees BTC

0.018 £ 0.006 in.

(6)

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

1109689

1101900
1101915

1118704
1119224
Plunger

. Refer to latest revision of Lycoming Service Instruction No. 1042

1B6

PA-24-250

Carburetor Induction

Avco-Lycoming

0-540-A1A%: O-540-A1BS.

0-540-A1C5 or O-540-A1D5

295

250 HP @ 2575 RPM

See Table 11-VI
12 qts.

9196

MA-4-5

S6LN213, S6LN-214
S6LN-203%, S6LN-21¢

S6LN-200%
S61N-2045

25 degrees BTC
0.018 % 0.006 in.
(6)

(6)

1-4-5-2-3-6

0.5:1

1109511

—

1101900
1101915

1118704
1119224
Plunger




PIPER COMANCHE SERVICE MANUAL

TABLE II-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.)

MODEL

ENGINE

Manufacturer
Model

FAA type certificate
Rated horsepower. RPM:
Full throttle
Oil. SAE number
Oil sump capacity
Fuel. aviation grade. min octane
Carburetor. Marvel-Schebler
Fuel injector. Bendix
Magnetos (2). Scintilla:
Left
Right
Magneto timing
Magneto point clearance
Spark plugs (shielded):
Spark plug gap setting
Firing Order
Tachometer drive, ratio to crankshaft
Starter;
Delco-Remy 12 volt
Prestolite, 12 volt
Generator. Delco-Remy:
12 volt (35 amp)
12 volt (50 amp)

Generator voltage regulator, Delco-Remy *

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

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

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

Fuel pump drive

PA-24-250
Fuel Injected

Avco-Lycoming
10-540-C 1B5

1E4

250 HP @ 2575 RPM
See Table 11-1V

12 qts.

91,96

RSA-5ADI

S6LN-200
S6LN-204

25 degrees BTC
0.018 £ 0.006 in.
(6)

(6)

1-4-5-2-3-6

0.5:1

1109511

1101900
1101915

1118704
1119224

Plunger

6. Refer to latest revision of Lycoming Service Instruction No. 1042

1B7

PA-24-260
Carburetor Induction

Avco-Lycoming
0-540-E4AS5

295

260 HP @ 2700 RPM
See Table 11-1V

12 qts.

91,96

MA-4-5

S6LN-200
S6LN-204

25 degrees BTC
0.018 £ 0.006 in.
(6)

(6)

1-4-5-2-3-6

0.5:1

1109511
MZ-4206

1100660 or 1100717
9000590
1115831

Plunger

HANDLING AND SERVICING

REVISED: 4/10/81



PIPER COMANCHE SERVICE MANUAL

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

MODEL

ENGINE

Manufacturer
Model

FAA type certificate

Rated horsepower. RPM:
Full throttle

Oil, SAE number

Oil sump capacity

Fuel aviation grade:

Minimum octane

Carburetor, Marvel-Schebler

Fuel injector, Bendix

Magnetos (2). Scintilia:

Left
Right

Magneto timing

Magneto point clearance

Spark plug (shielded):

Spark plug gap setting:

Firing Order

Tachometer drive, ratio to crankshaft

Starter:

Delco-Remy. 12 volt

Prestolite. 12 volt

Generator. Delco-Remy:

12 volt (35 amp)

12 volt (50 amp)

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

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

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

Fuel pump drive

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

Avco-Lycoming
10-540-N1AS

1E4

260 HP @ 2700 RPM
See Table 11-I1V
12 qts

91/96
RSA-5ADI

S6LN-200
S6LN-204

25 degrees BTC
0.018 £ 0.006 in.
(6)

(6)

1-4-5-2-3-6

0.5:1

MZ-4206

ALXB421
VSF7203
X17621
Plunger

6. Refer 10 latest revision of Lycoming Service Instructions No. 1042,

1B8

PA-24-260

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

Avco-Lycoming
10-540-D4AS5

1E4

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

91/96
RSA-5ADI

S6LN-200
S6LN-204

25 degrees BTC
0.018 £ 0.006 in.
(6)

(6)

1-4-5-2-3-6

0.5:1

.

1109511
MZ-4206

1100660 or 1100717
9000590
1115831

Plunger

HANDLING AND SERVICI!I!
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TABLE II-I. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (cont.)

MODEL

ENGINE

Manufacturer

Model

FAA type certificate

Rated horsepower. RPM:

Full throttie

Qil, SAE number

Oil sump capacity

Fuel aviation grade;

Minimum octane

Carburetor, Marvel-Schebler

Fuel injector. Bendix

Magnetos (2). Scntilla:

Left
Right

Magneto timing

Magneto point clearance

Spark plugs (shielded):

Spark plug gap setting

Firing Order

Tachometer drive, ratio to crankshaft

Starter;

Delco-Remy, 12 volts

Prestolite, 12 volt

Generator. Delco-Remy:

12 volt (35 amp)

12 volt (50 amp)

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

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

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

Fuel pump drive

PA-24-260 Turbo

Avco-Lycoming
10-540-R1AS
1E4

260 HP @ 2700 RPM
Sece Table 11-V1
12 qts

100,130
RSA-5ADI

S6LN-1209
S6LN-1208

25 degrees BTC
0.016 £ 006 in.
(6)

(6)

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

MZ-4206

ALX8421

VSF 7203

X17621

Lear Seigler RG-17980

6. Refer to latest revision of Lycoming Scrvice Instruction No. 1041,

1B9

PA-24-400

Avco-Lycoming
10-720-A 1A
1ELS

400 HP @ 2650 RPM
See Table 11-VI]

17 qts
100,130
RSA-10ADI

S8LN-701
S8LN-705

20 degrees BTC
0.019 £ 0.001 in.
(6)

(6)
1-5-8-3-2-6-7-4
0.5:1

1113471

1100660 or 1100717
9000590
1115831

Lear Seigler RG-17980

HANDLING AND SERVICING
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TABLE Ii-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.)

MODEL

FUEL SYSTEM

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

LANDING GEAR

Type

Shock strut type

Fluid required (struts and brakes)

Strut exposure (exposure under static load)
Wheel tread

Wheel base

Nose wheel travel

Wheel, Nose

Wheel, Main

Brake type

Tire, Nose

Tires. Main

Tire pressure. Nose
Tire pressure. Main

OVERALL

Gross weight
Gross landing weight

PA-24-180

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

Electrically operated
Combination air and oil
MIL-H-5606

2.75 in.

9 ft. 8 in.

6 ft. 6.62 in.

Left 20°, Right 20°
Cleveland 38501

Cleveland 30-70, Serial Nos,

24-1 10 24-3306

Cleveland 40-58, Serial Nos.

24.3307 and up
Cleveland 3000-250, Serial
Nos. 24-1 to 24-3295

Cleveland 30-41, Serial Nos.

24-3296 and up

6:00 x 6, 4 ply rating
6:00 x 6,4 ply rating
27 psi

27 psi

2550 1bs.
2550 Ibs

9. Serial Nos. 24-1, 24103 to 24-2002 incl. 24-2004 to 24-2298 incl,

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

1B10

PA-24-250

Two

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

15 U.S. gal

Electrically operated
Combination air and oil
MIL-H-5606

2.75 in.

9 ft. 8 in.

6 ft. 6.62 in.

Left 20°, Right 20°
Cleveland 38501

Cleveland 30-70, Serial Nos.
24-1 1o 24-3306

Cleveland 40-58, Serial N
24-3307 and up b
Cleveland 3000-250, Senal
Nos. 24-1 to 24-3295
Cleveland 30-4], Serial Nos.
24-3296 and up

6:00 x 6, 4 ply rating

6:00 x 6, 6 ply rating

27 psi

42 psi

2800 1bs ? or 2900 1bs 10
2800 1bs ® or 2900 lbs ©

HANDLING AND SERVIC’

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

MODEL

FUEL SYSTEM

Inboard (main) fuel cells
Capacity (each)
Unusable fuel (each)
QOutboard (auxiliary) fuel cells
Capacity (each)
Unusable fuel teach)

LANDING GEAR

Type

Shock strut type

Fluid required
(struts and brakes)

Strut exposure
{exposure under static load)

Wheel tread

Wheel base

Nose wheel travel

Wheel. Nose

Wheel. Main

Brake 1y pe

Tire. Nose

Tires. Main

Tire pressure. Nose

Tire pressure. Main

OVERALL

Gross weight
Gross landing weight

PA-24-260

Serial Nos. 24-2400 to
24-4782, 24-47%4 1o 24-4803
inclusive

Two

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

Two

15 U.S. gal

Electrically operated
Combination air and oil

MIL-H-5606

275 in.

9 fu ¥ in.

6 ft. 6.62 in.

Left 20°. Right 20°
Cleveland 38501
Cleveland 40-84
Cleveland 30-41

6:00 x 6. 4 plv rating
6:00 x 6, 6 ply rating
27 psi

42 psi

2900 1bs ! or 3100 1bs I2
2900 ibs ' or 2945 lbs 12

PA-24-260
Serial Nos. 24-47K3, 24-3504
and up

Two

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

15 U.S. gal

Electrically operated
Combination air and oil

MIL-H-5606

2.75 in. Nose. 2.50 in. Main
9ft. 8in,

6 ft. 6.62 in.

Left 20°. Right 20°
Cleveland 38501

Cleveland 40-%4

6:00 x 6. 4 plv rating
6:00 x 6. 6 ply rating
27 psi
42 psi

3200 lbs.
3040 lbs

11 Seras Nows 23230420 244000 1o 23-4246 mel 2404248 10 243299 incl
120 Seras S 233247 2004300 o 24472 el 24-378 3 to 24-4803 tncl.

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

MODEL

FUEL SYSTEM

Inboard (main) fuel cells
Capacity (each)
Unusable fuef (each)
Qutboard (auxihary) fuel cells
Capacity (each)
LUnusable fuel (each)

LANDING GEAR

Type

Shock strut type

Fluid required
(strust and brakes)

Strut exposure
fexposure under static load)

Wheel treud

Wheel base

Nose wheel travel

Wheel. Nose

Wheel, Main

Brake tyvpe

Tire. Nose

Tires. Main

Tire pressure. Nose
Tire pressure. Main

OVERALL

Gross weight
Gross lunding weight

P A-24-400

Two

30 U.S. gal
1 U.S. gal
Two

35 U.S. gal

Electrically operated
Combination air and oil

MIL-H-5606

2.50 in.

9 ft. 8.375 in,

6 ft. 6.62 in.

Left 20°, Right 20°
Cleveland 38501

Goodrich 3-1038-1 .
Cleveland 40-90

Goodrich 2-8521 Sernial 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 Ibs.
3600 Ibs.

HANDLING AND SER\'I(‘!.\.
REVISED: 4/10/81
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PIPER COMANCHE SERVICE MANUAL

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

MODEL

PROPELLER

Manufacturer
Tvpe
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

" Biade Angle at 300, Radius

PA-24-180

McCauley or Hartzell

Constant speed (two blades)

2D 36Cl14
HC-92ZK8D
D-2101 78KM-4
8447A-12A

74 in.

72 in.

72 in.

70.5 in.

12.7° £ 0.2°

13°

27.5°

270

Woodward or Harizell
210305

D1-5

1B13

PA-24-250
Carburetor Induction

McCauley or Hartzell

Constant speed (two blades)

2D 36C28

HC-82XKI1D or HC-A2VK-}

D-2286 80MM-6
V8433IN-7

74 in.

77 in.

73 in.

76 in.

15.7° £ 0.2°
14.5° £ 0.15°

320 £ 0.5°

31° to 33°
Woodward or Hartzell
A210305

B-4-2

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

MODEL PA-24-250 PA-24-260
Fuel Injected Carburetor Induction
and
Fuel Injected - Serial Nos,
24-4000 to 24-4782. 24-4784 10
24-4803 incl.
PROPELLER
Manufacturer Hartzell Hartzell
Type Constant speed (two blades) Constant speed (two blades)
Hub model. Mc¢Cauley — —
Hartzell HC-A2VK-1 HC-C2YK-1A or
HC-C2YK-1B
Blade model. McCaulev — —
Hartzell V8433N-7 8467-7R
Diameter. McCauley —_ —
Hartzell 77 in. 77 in®
Diameter. min,. McCauley — —_
Hartzell 76 in. 75 in.
Blade Angle (low pitch)”. McCauley — —
Hartzell 14.5% + 0.15° 15°
Blade Angle (high pitch)’. McCauley — —
Hartzell 31° to 33° 32° 10 34° .
Control governor Hartzell Hartzell
Governor model. Woodward A210305 —
Hartzell B-4-2 F-4-4 or F-4-4A
7. Blade angle at 300 radius,
b 10t becames necessary toreduce the propeller diameter below ™7 inches. for maintenance rebalancing purposes, a placard stating "Av 0id continuous

operstion between 2500 and 2600 rpm above 25 inches manifold pressure”™ must be displaved near the manifold pressure gauge

HANDLING AND SER\'ICQ

1B14
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TABLE II-1. LEADING PARTICULARS AND PRINCIPLE DIMENSIONS (cont)

MODEL

PROPELLER

Manufacturer
Type

Hub model. McCauley
Hartzell

Blade model, McCauley
Hartzell
Diameter, McCauley
Hartzell
Diameter. min.. McCauley
Hartzel)
Blade angle (low pitch)’
McCauley
Hartzell
Blade angle (high pitch)’
McCauley
Hartzell

Control governor

Governor model. Woodward

PA-24-260

Fuel Injected - Serial

Nos. 24-4783,
24-4804 and up

Hartzell
Constant speed
(two blades)

HC-E2YR-1B

8467-7R

77 in,

75 in,

15°

32° to 34°
Hartzell

F-4-4A

CONTROL SURFACE TRAVELS

CONTROL SURFACE CABLE TENSIONS

7. Blade angle at 30 in. radius

1B15

PA-24-260 Turbo

Hartzell
Constant speed
(two blades)

HC-E2YR-IB or
HC-E2YR-IBF

8467-7R

77 in.

75 in.

13.5° + .3°/-.0°

32° to 34°
Hartzell

F-4-4A

Refer to Section V.

PA-24-400

Hartzeil
Constant speed
(three blades)

HC-A3VK-4

V8433-7
77.25 1n.

75.25 in.

14°

36°
Hartzell

F-4-1

HANDLING AND SERVICING
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Figure 2-7. Access Panels and Plates
PA-24-260. Serial Nos. 24-4247, 24-4300 and up

HANDLING AND smvncx’
REVISED: 4/3
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2549
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Figure 2-8. Access Panels and Plates
PA-24-400

HANDLING AND SERVICING
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2-10a. TORQUE WRENCHES. Torque wrenches should be checked daily and calibrated by mcans’
weights and a measured lever arm to make sure that inaccuracies are not present. Checking one torque wren
against another is not sufficient and i1s not recommended. Some wrenches are quite sensitive asto 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 adapier 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.)

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=AXx T
EXAMPLE

A bolt requires 30 foot-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.

C=1x300r C=30= 24 ft-lbs.

along the wrench axis. In general. avoid all complex assemblages or

Remember. the 3 inch adapter must be projecting 3 inches straight
adapters and extensions of flex joints. .

A933

f :_—l _)

Figure 2-8a. Torque Wrench Formula

REVISED: 11/1/82 HANDLING AND SER\’IC!.
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TABLE II-Il. RECOMMENDED NUT TORQUES (INCH-POUNDS)

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

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

applied:
a.

Torque (self-locking fasteners) - Add the friction torque from Chart A for sizes 8through 7 16tothe
recommended torque from Chart B to get the final torque. This would be the actual reading on the
torque wrench.

Torque (castellated and non-self-locking nuts) - Use only the torque given in Chart B. Unless other-
wise specified. when castellated nuts are used with a cotter pin on moving joints. do not torque the
nut. Turn the nut onto the bolt until proper grip is established and alignment with the cotter pin hole
15 achieved. Then install the cotter pin.

GENERAL REQUIREMENTS:

a.
b.

-

Calibrate the torque wrench periodically to assure accuracy: recheck frequentiv.

Ascertain that the bolt and nut threads are clean and dry (unless otherwise specified by the manu-

facturer). If the bolt or nut is specified to be lubricated prior 1o tightening. the torque range shouid

be reduced 50 percent.

Use a bolt length long enough to prevent bearing loads on the threads. The complete chamfer orend

radius of the bolt or screw must extend through the nut.

Unique torques specified in the text of this manual supersede the torques given in Charts A and B.

Refer to the latest revision of Lycoming SSP 1776 for torques on parts used on Lycoming engines.

A maximum of two AN960 washers may be added under the bolt heads or nuts to correct for

variations in material thickness within the tolerances permitted.

Limitations of the use of self-locking nuts. bolts and screws including fasteners with non-metallic

inserts are as follows:

I. Fasteners incorporating self-locking devices shall not be reused if they can be run up using

onlv 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 1o installation,

Bolts 5 16 inch diameter and over with cotter pin holes may be used with self-locking nuts.

N\uts with non-metallic locking devices may be used in this application only if the bolts are

free from burrs around the cotter pin hole.

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, bolts or screws with damaged
threads or rough ends.

t

‘a

REVISED: 11/1/82 HANDLING AND SERVICING
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TABLE 1i-1I. RECOMMENDED NUT TORQUES (INCH-POUNDS) (cont.) rr.
CHART A CHART B
BOLT FRICTION DRAG
SIZE TORQUE |N.LB§ COARSE THREAD SERIES
8° 15
10 18 BOLTS
1/4 30 Steel Tension
5/16 60
3/8 80 AN 3 thry AN 20
7716 00 | AN 42 thru AN 49
*APPLICABLE TO COARSE THREADS ONLY. AN 73 thru AN 81
AN 173 thru AN 186
MS 20033 thru MS 20046
MS 20073
MS 20074
AN 509 NK9
MS 24694
AN 525 NK525
MS 27039
NUTS
Stee! Tension Steel Shear
AN 310 AN 320
AN 315 AN 364
AN 363 NAS 1022
AN 385 MS 17826
NAS 1021 MS 20364
MS 17825 .
M5 21045
MS 20365
MS 20500
NAS 679
Nut-bolt Torque Limits Torque Limits
size in-lbs in-lbs
Min. Max. Min, Max.
8 -32 12 15 7 g
10 —24 20 25 12 15
1/4=20 40 50 25 30
5/16—-18 80 90 43 55
3816 160 185 9% 110
7/16-14 235 255 140 158
1/2-13 400 480 240 290
9/16—12 500 700 300 420
5/8—-11 700 900 420 540
3/4-10 1.150 | 1,600 700 950
7/8- 9 2,200 | 3,000 1,300 1,800
1 -8 3,700 | 5.000{ 2,200 | 3.000
1-1/8-8 55001 6500 3300 | 4,000
1-1/4-8 6500 | 8000 | 4000 5,000
REVISED: 11/1/82 HANDLING AND SERV l('l.!
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TABLE lI-Il. RECOMMENDED NUT TORQUES (INCH-POUNDS) (cont.)

FINE THREAD SERIES

BOLTS
Stee! Tension

BOLTS
Steel Tension

8OLTS
Alyminum

AN 3 thru AN 20
AN 42 thry AN 49

MS 20004 thru MS 20024
NAS 144 thru NAS 158

AN 300D thru AN 200D
AN 173DD thru AN 186D0D

AN 73 thry AN 81 NAS 333 thru NAS 340 AN 50800
AN 173 thru AN 186 NAS 583 thru NAS 590 AN 525D
MS 20033 thru MS 20046 NAS 824 thru NAS 644 M$S 270390
MS 20073 NAS 1303 thru NAS 1320 MS 2469400
MS 20074 NAS 172
AN 508 NK9 NAS 174
MS 24694 NAS 517
AN 526 NK525 Steel shear boit
MS 27039 NAS 464
NUTS NUTS NUTS
Steel Tension Steel Shear Steel Tonsion Steel Sheer Atum, Tension Alum. Shear
AN 310 AN 320 AN 310 AN 320 AN 3850 AN 3200
AN 315 AN 364 AN 315 AN 364 AN 310D AN 364D
AN 363 NAS 1022 AN 363 NAS 1022 NAS 10210 NAS 10220
AN 365 MS 17826 AN 365 MS 17826
NAS 1021 MS 20364 MS 17825 MS 20364
MS 17825 MS 20365
MS 21045 MS 21045
MS 20365 NAS 1021
MS 20500 NAS 879
NAS 679 NAS 1201
Nut-bolt Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits
size inbs in-ihs inbs in-lbs in-ibs in-lbs
Min. Max. Min, Max, Min. Max. Min, Max, Min. Max, Min. Max.
8 - 36 12 15 7 9 S 0 3 6
10 -3 20 25 12 15 25 30 15 20 10 15 S 10
1/4-28 50 70 30 40 80 100 50 60 30 45 15 0
6/16—24 100 140 60 8s 120 145 70 90 40 65 25 40
3/8-24 160 190 95 110 200 50 120 150 75 110 45 70
7/16-20 450 S00 270 300 520 630 300 400 180 280 110 170
1/2-20 480 690 290 410 770 950 450 550 280 410 160 260
9/16—18 800 | 1,000 480 600 1,100 | 1,300 650 800 380 580 230 360
5/8-18 1,100 | 1,300 660 780 1,250 | 1,550 750 950 550 aro0 270 420
3/4-16 2,300 | 2,500 | 1.300 | 1,500 2660 | 3,200 | 1,600 | 1900 950 | 1,290 560 880
7/8-14 2500 3000 1500 | 1,800 35501 4,350 | 2,100 | 2.690 1.250 | 1,900 750 { 1,200
28] v -1| 3700 4500 | 2200 | 3300 | 4500 | 5500 | 2,700 | 3300 1600 | 2,400 | 950 | 1500
g 1-1/8-12 5000 (| 7,000 | 3.000 | 4,200 6000\ 7,300 | 3.600 | 4400 2100 | 3200 | 1,250 | 2,000
2' 1-4/84-12 9,000 | 11,000 | 5400 | 6600 { 11,000 [13.400 | 6,600 | 8,000 3900 | 56001 2,300 { 31650
[ 9

REVISED: 11/1/82
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TABLE II-1IA. FLLARE FITTING TORQUES

TORQLE INCH-POUND
FTUBING ALLMINUM - ALLOY STEEL TUBING HOSE END FITTING
oD TUBING FLARE - AND FLARE AND
PINCHES I0u6] OR AND 1007% AND 10061 HOSE ASSEMBILIES
MINIMUM MAXIMU'M MINIMUM MAXIMU'M MINIMUM  MAXIMI \1_‘
| &
316 90 100 70 T
! 1 4 30 65 135 150 70 10
i 516 6() R() IX0 00 L) %0
! 38 78 125 270 00 100 230
‘ 12 150 250) 450 500 20 120
| 54 200 350 650 700 300 %0
14 A0 500 901) 1000 500 %S0
b 500 700 1200 1400 700 1150
P-4 600 900
S P B 600 900
{1-3 4 |
2

ADDED: 4/10/81
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FIGURE 2-9. JACKING ARRANGEMENTS

2-11. Jacking. The airplane is provided with 2 jack pad on each main spar just outboard of the main
landing gear and support position by making use of the tail skid. (Refer to Figure 2-9.) To jack the airplane,
proceed as follows:

2 Place the jacks under the jack pads

b. Attach the tail support to the tail skid. Place approximately 400 pounds of ballast on the support
to hold the tail down.

CAUTION

Be sure to apply sufficient tail support ballast: otherwise the airplane
will dp forward and fall on the fusclage nose section.

¢ Raise the jacks evenly undil all three wheels clear che floor.

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

2. Block the main gear ol¢o sours in there fully extended position and the nose gear at 2.50 inches
extension, Inflate all dres to the required pressures. (Refer vo Table II-1.)

b. Place the aircarft on three individual scales by positioning a ramp of the same height as the scales
being used in front of each landing gear wheel. Position the saales in front of che ramps and tow the aircratt
onto the scales. (Refer to Paragraph 2-17 for rowing procedures.) Remove the ramps so they will not
interfere with the scaies. Level the aircraft per instructions given in Paragraph 2-13.

c. Proceed to waigh the aireraft in accordance with instructions given in manual AC 43.13-1A.

HANDLING AND SERVICING
REVISED: 4/3/78
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FIGURE 2.10. WEIGHING

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

i To longitudinally level the aircraft, partially withdraw the two leveling screws on the side of the
fuselage. Refer to Figures 2-11 or 2-12 for the leveling locarion on the particular aircraft being serviced. Use
a level long enough to extend accross the two screw heads.

b. To pur the aircraft on jacks, refer to Paragraph 2-11.

¢. To pur the aircraft in 2 longitudinally level position for weighing or rigging, first block the main
gear oleo struns to their full extension and the nose gear to 2.50 inches.

NOTE
All tires should be at normal inflation pressure,

Deflate the nose whee! tire until the level position is obtained.

d  To laterally level the aircraft, piace s level over the bulkhead to which the baggage door hinge
brackers are actached or on the hat section channel of the firewall bulkhesd. (Refer o Figures 2-11 or 2-12
for the parricular locaton of the aircraf being serviced.) Should equipment or other obsacies hinder
placing the ievel direcdy on the channei, use two spacers of equal length between the level and the channel
to bring the ievel above any obsacles.

e. To put the aircraft into a larerally level position, raise or lower one wing by adjusting the jacks or
if the aircraft is on the ground or on scales by deflating the appropriate tire unzil an accurate level reading is
obrained,

HANDLING AND SERVICING
REVISED: 4/3/78
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AlL7% Al117
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CEETE

Longitudinally Laterally

FIGURE 2-11. LEVELING AIRPLANE
PA-24-180, 250, 260, Sevisl Nos, 24-4000 w 24-4248, 24-4248 © 24-4290 and PA-24-400

A129 ALY

Longitudinally Laterally

FIGURE 2-12 LEVELING AIRPLANE
PA-24-280, Serial Nos. 24-4247, 24-4300 and up
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2-14. Mooring. The airplane should be moored to insure its immovability, protection and security under
various wather conditions. The following procedure gives the instructions for proper mooring of the
airplane.

2. Head the airplane into the wind, if possible,

b. Lock the aileron and stabilator controls using the front seat belt or conwrol surface biocks.

¢ Bloek the wheels.

d. Secure tie-down ropes to the wing te-down rings and che tail skid at approximately 4S-degree
angles to the ground. Leave sufficient slack to avoid damage to the aircraft when the ropes contract due to
moisture,

CAUTION

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

Additional preparations for high winds include using tie-down ropes
from the landing gear forks, and securing the rudder,

e. lnstall pitot tube cover, if possible.

2-15. Parking. When parking the airplane, insure that it is sufficiendy protecred against adverse weather
conditions and presents no danger to other aircraft When parking the airplane for any length of tme or
overnight, it is recommended that it be moored as in Paragraph 2-14.

2. To park the airplane, head it into the wind, if possible.

b. Set the parking brake by applying row pressure against the top of the brake pedals or pull back on
the brake lever and at the same dme pull out on the brake “T” handle, located at the left of the coatroi
panel. To reiease the parking brake, apply toe pressure on the pedals and push in on the parking brake
handle.

NOTE

To prevent damage to brake drum, care shouid be taken when setring
brakes that are overheated or during cold westher when accumulared
moisture may freeze the brake.

HANDLING AND SERVICING
REVISED: 4/3/78
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2-16. Locking Airplane. The cabin and baggage doors are provided with a key lock. The same key can be
used to operate both door locks.

2-17. Towing. The airpiane may be moved by using the nose wheel rowing/sceering bar provided, or power
equipment that will not damage or cause excess strain to the nose gear assembly. On PA-24-180, 250 and
260 airzraft with Serial Numbers 24-4000 to 24-4246, 24-4248 to 24-4299 and PA-24-400 the steering bar
is stowed on the underside of the hamhelf in the baggage compartment. On PA-24-260 Serial Numbers
24-4247, 24~4299 and up it is artached to the forward section of the main spar cover.

CAUTION

When towing with power equipment, do not turn the nose gear beyond
its 20 degrees in either directon from center, as this will result in
damage to the nose gear and steering mechanism.

2-18. Taxiing. Before artemnpung to wxi the airplane, ground personnel should be checked out by a
qualified pilot or other responsibie person. Engine starting and shut-down procedures should be covered as
well. When it is ascertained chat the propeller back biast and taxi aress are clear, apply power to start the
waxi roll and perform the following checks:

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

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

c. While taxiing, make slight turns ro ascermin the effectiveness of steering.

d.  Observe wing clearances when raxiing near buildings or other stationary objects. If possible, station
a guide outside the airplane to observe.

e. When taxiing on uneven ground, look for holes and rurs.

f. Do not operate the engine at high RPM when running up or taxiing over ground containing loose
stones, gravel or any loose macerial that may cause damage to propeller biades.

2-19. External Power Recepradle.

2-20. Opersrion of External Power Recepmbie. The exvernal power recepracie on PA-24-180, 250 and 260
airplanes with Serial Numbers 24-2299 to 244246 inclusive, 24-4248 to 24-4299 inclusive and PA-24-100
Serial Numbers 26-2 and up, is located on the right side of the fuselage aft of smtion 157. On PA-24-260
airplane with Serial Numbers 244247, 24-4300 to 244804 and up, it is located on the right side of the
engine nacelle just forward of the firewall. When using the exmernal power receptacle for starting or
operation of any airplane equipment, place the master switch in che OFF position before inserting or
removing the power plug. The power connector piug assembly is stored in the baggage comparment.

HANDLUING AND SERVICING
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2-21. Ceaning,

2-22. Cesning Eagine Compartment. Before cleaning the engine compartment, place a strip of tape on the
MIAGNETO venes to prevent any solvent from entering these uaits.

a Place a large pan under the engine to catch wase.

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

CAUTION

Do not spray solvent into the generator or alternator, starver, or air
intakes.

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

CAUTION

Do not operate engine until excess solvent has evaporated or otherwise
been remnoved.

d. Remove the protectve covers from the magnetos.
¢ Lubricate controls, bearing surfaces, exc., per Lubrication Chart, Figure 2-20 thru 2-22,

2-23. Clesning Landing Gear. Before cleaning the landing gear, place a plastic cover or similar material over
the wheel and brake assembly.

a  Place a pan under the gear to catch waste.

b. Spray or brush the gear ares with solvent or 4 mixrure of solvent and degreaser, as desired. 1z may
be necessary to brush areas thar were sprayed where heavy gresse ind dirr deposits have coilected in order
to clean them.

¢. Allow the solvent to remain on the gear form five to ten minures, then rinse the gear with
addidonal solvent and allow to dry.

d Remove the cover from the wheel and remove the catch pan.

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

2-24, Cleaning Exwrior Surfaces. The airplane should be washed with 3 mild soap and water. harsh
abrasive or alkaline soaps or detergners used on painted or plastic surfaces could make scratches or cause
corrosion of metal surfaces. Cover areas where cleaning solution could cause damage. to wash the airplane,
the foilowing procedure may be used:

CAUTION

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

HANDLING AND SERVICING
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a. Flush away loose dirt with water,

b.  Apply cleaning solution with a rag. sponge or soft bristle brush.

¢. To 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 clcanmg 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 plastic cleaner. Used a soft cloth or sponge using
a straight rubbing motion. Do not harshly rub surfaces.

¢. Remove oil and grease with a cloth moistened with kerosene.

NOTE

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

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

¢. 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.  To 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 Panels and Seats.

a. Clean headliner, side panels and seats with a stiff bristle brush and vacuum where necessary.

b. Soiled upholstery, except leather. may be cleaned by using an approved air type cleaner or foam
upholstery cleaner. Carefully follow the manufacturer’s instructions. Avoid soaking or harsh rubbing.

CAUTION
Solvent cleaners require adequate ventilation.
c.  Leather material should be cleaned with saddle soap or a mild soap and water.

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

2-28. Servicing.

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

HANDLING AND SERVICING
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2-30. Landing Gear System. .

2-31. Servicing Landing Gear. The landing gear consisting of tires. brakes. oleo strut assemblv. drag links,
down locks and gear doors should be visually inspected to determine proper strut extension. possible
hvdraulic fluid leakage. security and condition of all related components. Minor service is described in the
following paragraphs. and detailed service and overhaul instructions are listed in Section V1.

|
|

NOSKE MAIN
!

__ﬁ“gj/
o

*2.2% for PA-24-130 .

FIGURE 2-13. LANDING GEAR STRUT (EXPOSURE)

2-32. Oleo Struts,

2-33, Servicing Oleo Struts, The air-oil type oleo strut should be maintained at proper strut tube exposures
for best oleo action, (Refer to Figure 2-13.) These measurements are taken with the airplane sitting on fevel
surface under normal static load. (Empty weight of airplane plus full fuel and oil.) If the strut has less tube
exposure than prescribed. determine whether it needs air or oil by rocking the airplane. If the oleo strut
oscillates with short strokes (approximately one inch) and the airplane 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. If the oleo strut
oscillates with long strokes (approximately three inches) and the airplane continues to oscillate after the
rocking force is removed. the oleo struts require fluid. Check the oleo for indications of oil leaks. correct if
required. and add fluid as described in Paragraph 2-34. For repair procedures of the landing gear and or
oleo struts, refer to Section VI.

WARNING

Deflate strut air pressure before disassembly.

REVISED: 4/3/78 HANDLING AND SER\'ICI.\.
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2-34. Filling Oleo Strum. To fill the nose or main gear oleo strut with fluid (MIL-H-5606), whether it be
only the addidon of a small amount or if the unit has been completely emptied and will require 3 large
amount, it should be filled as follows:

WARNING

Do not release air by removing the strut valve core or filler piug.
Depress the valve core pin until strut chamber pressure has diminished.

CAUTION

Dirc and foreign particles form around the filler plugs of the landing
gear strucs, therefore, before attempuing to remove these plugs, the tops
of the struts should be cleaned with compressed air and/or with a dry
type solvent.

a.  Place the airplane on jacks. (Refer to Jacking, Paragraph 2-11.)
b. Place a pan under the gear to catch spillage.
c. At the filler plug, relieve air pressure from che sguc housing chmber by removing the cap from
the air vaive and depressing the valve core.
d  There are 'wo methods by which the strut chamber may be filled and these are as follows:
First Method:
1. Remove the valve core from the filler plug at the top of the nose gear strut housing or at the
top inboard side of the main gear housing. Allow the filler plug to remsin instailed.
2. Artch one end of a clean plastic hose to the valve stem of the filler plug and submerge the
. other end in 2 container of hydraulic fluid.

NOTE

An air-dght connection is necessary between the plastic rube and che
valve stem. Without such 2 connection, a small amount of air will be
sucked into the oleo strut during esch sequence, resuiting in an
inordinare amounr of air bubbles and s prolonged filling operation,

3. Fully compress and extend the sout thus drawing fluid from the fluid coniner and expelling
air from the strue chamber. By watching the fluid pass through the plastic hose, it can be derermined when
the strut is full and no air is present in the chamber.

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

5. With che strur compressed, remove the filler plug to determine thar the fluid level is visible up
to the bottom of the filler hole.

HANDLING AND SERVICING
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6. With the oleo strut fully compressed. reinstall the core in the filler plug and the plugin the s.
housing and tighten. -
Second Method:
1. Remove the filler plug from the top of the nose gear strut housing or at the top inboard side
of the main gear housing.
2. Raise the strut piston tube until it is fully compressed.
3 Pour fluid from a clean container through the filler opening until it reaches the bottom of the
filler plug hole. (Air pressure type oil container may be helpful.)
4. Install the filler plug finger tight. and extend and compress the strut two or three times to
remove air from the housing.
5. Remove the filler plug: raise the strut to full compression and fill with fluid if needed.
6.  With the oleo strut fully compressed. reinstall filler plug and tighten.
e.  With the airplane raised. retract and extend the gear strut several times to ascertain that the strut
actuates freely. The weight of the gear fork and wheel should extend the strut.
f.  Clean off overflow of fluid and inflate the strut as described in Paragraph 2-35.
g.  Check that fluid is not leaking around the strut piston at the bottom of the housing,

2-35. Inflating Oleo Struts. After making certain that an oleo strut has sufficient fluid, attach a strut pump
to the air valve and inflate the oleo strut. The gear struts should be inflated to provide correct extension with
normal static load. (Empty weight plus full fuel and oil.) (Refer to Figure 2-13.) Rock the airplane several
times to ascertain that the gear settles back to the correct strut position. (If a strut pump is not available. the
airplane may be raised and line pressure from a high pressure air system used. Lower the airplane and while
rocking it. let air out from the valve to bring the strut down to the proper extension.) Before cappingthe valve.
check for valve core leakage.

2-36. Brake System. .

2-37. Servicing Brake System. The brake system incorporates a hyvdraulic fluid reservoir through which the
brake svstem is periodically serviced. Fluid is drawn from the reservoir by the brake cvlinders to maintain the
volume of fluid required for maximum braking efficiency. Spongy brake pedal action is often an indication
that the brake fluid reservoir is running low on fluid or air in the system. Instructions for filling the reservoir
are given in Paragraph 2-38. When necessary to repair any of the brake system components. or to bieced
svstem, refer to Section V1.

2-38. Filling Brake System Reservoir. (Refer to Figures 2-14 and 2-15.) The brake system reservoir should
be filled to the level marked on the reservoir. with the fluid specified in Table 11-1.

2-39. Draining Brake System. To drain the brake system. connect a hose to the bleeder fitting on the bottom
of each main gear brake assembly and place the ends of the hoses in suitable containers. Open the bleeders
and slowlv pump the brake lever or brake pedals until fluid ceases to flow. To clean the brake system. flush
with denatured alcohol.

REVISED: 4/3/78 HANDLING AND SER\'ICI!’
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FIGURE 2-14. BRAKE RESERVOIR FIGURE 2-15. BRAKE RESERVOIR
PA-24-180 and PA-24-250, Serial PA-24-180 and PA-24-250,
Nos. 24-1 to 24-2298 inclusive Serial Nos. 24-2299 and up.

PA-24-260 and PA-24-400
2.40. Tires.

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

2-42. Power Plant,

2-43, Servicing Power Plant, Regularly check the engine compartment for oil and fuel leaks. chafing of
lines. loose wires and tightness of all parts. For cleaning of the engine compartment. refer to Paragraph
2-22. Maintenance instructions for the Power Plant may be found in Section V11 thru VIIC of this manual
and in the appropriate manufacturer’s manuals.

REVISED: 4/3/78 HANDLING AND SERVICING
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244. Propeller.

2-45. Servicing Propeiler. The propeller biades, spinner and visible hub surfaces should be cleaned and
inspected frequendy for damage, cracks and oil leskage. Nicks should be removed from the leading edge of
the blades in accordance with spplicable FAA reguistions or instructions found in Sectons V11 thru VIIC,
The face of cach blade should be painted when necessary wich a flat paint to remrd glare. To prevent
corrosion, wipe surfaces with 2 light oil or wax. The blades shoule be checked that they rurn freely on the
hub pilot tube by rocking the blades back and forth through the slight freedom allowed by the pitch change
mechanism. Lubricate the propeller ar 100 hour intervals in accordance with the Lubricadion Charx, Figures
2-20 thru 2-22. Ascermain propeller is charged to the proper chamber pressure. Additional service
information for the propelier tnay be found in Sections VII thru VIIC,

2-46. Induction Air Filter.

2-47, Servicing Induction Air Filter. Due to the variety of power plants used on the various PA-24 model
sirplanes, refer to the Power Plant Section (VI thru VIIC) for the pardcular induction airfilter being
serviced,

2-48. Fuel Systems,

2.49. Filling Fuel Tanks. Observe all required precautions for handling gasoline. Fill the fuel tanks with
fuel specified in Table [I-. On the PA-24-180, to obuin the standard fuel quandty of 50 gailons rotal, or
25 gallons per tank, the cells are filled only to the bottom of the filler neck, which extends into the fuel
cell about ] inch. To obrain the standard plus reserve quantity of 60 gllons, the cells are filled to the top of
the filler neck. On the PA-24-250 and PA-24-260, w cbain the sandard fuel quantty of 60 gallons total,
ot 30 gallons per tank, the fuel ceils are completely filled. If auxiliary fuel cells are inscalled (15 gal, ea.) the
fuel quandty is increased to 90 gallons. On the PA-24-400, to obmin standard fuel quantry of
approximately 100 gallons, fill both inboard cells completely and the outboard cells unvil fuel appears ac
the bortom of each fuel cell when appearing through the filler neck. To obtain standard pius reserve, 130
gallons, fill the outboard cells compietely.

CAUTION

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

HANDLING AND SERVICING
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FIGURE 2-16. FUEL STRAINER AND DRAIN  FIGURE 2-17. FUEL SELECTOR AND DRAIN
PA-24-180 and PA-24-250, Serial Nos, PA-24-400
24-2299 and up. and PA-24-260

2-50. Draining Fuel Valve and Strainers.

a. On PA-23-180 and PA-24-250 aircraft bearing Serial Nos. 24-1 to 24-2298 inclusive. the fuel
strainer. equipped with an easv drain valve is mounted under the right forward section of the fuselage. The
fuel strainer drain (Figure 2-16) on PA-24-180 and PA-24-250 aircraft bearing Serial Nos. 24-2299and up and
PA-24-260 aircraft is located in the cabin floor just aft of the fuel selector valve and is drained by opening the
access door and moving the easy drain valve handle to the aft position. Draining is accomplished within the
cockpit. A transparent plastic tube is attached to the drain valve and extends through a hole in the bottom of
the fuselage. Flow of the fuel is observed by means of the transparent tube and should cease as observed
through tube when the handle is released. On the PA-24-400 (Figure 2-17). the fuel is drained from the cockpit
by lifting up the red knob located in the center of the fuel selector. The fuel strainer should be drained regulariy
to check for water or dirt accumulations.

b. The procedure for draining the right and left tanks and lines is to open the easyv 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 applv when auxiliary fuel cells are installed by simply selecting the right and
left auxiliary fuel tank.

NOTE

During cold weather operation. if the sediment bowls drain slower
than normal or not at all, it couid be an indication of ice at the drain

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

REVISED: 9/10/79 HANDLING AND SERVICING
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2-51. Draining Fuel System. Drain the fuel from the system by opening the drain valve at the bottom ol'.
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 electrolvte level, checking cable connections and checking for anyv 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 svstem. refer to Section {X
of this manual.

2-54. Oxvgen System.

2-55. Description of Oxygen System. The oxygen system for the PA-24 consists of an oxvgen c\linder and
regulator, filler valve. pressure gauge. outlets and masks and an ON OFF control mounted on the instrument
panel. The stationary cvlinder is located aft of the baggage area on the left side of the fuselage. The cvlinder
used 15 an ICC or DOT 3AA 1800 classification with a 63 cubic foot capacity at a working pressure of 1800
psi. High pressure oxvgen isrouted from the cvliinder and regulator to the pressure gauge mounted in the upper
portion of the aft cabin bulkhead. Low pressure oxygen is routed from the cyvlinder and regulator to the outlets
and masks whenever the control knob is pulled to the ON position. Each outlet has a spring loaded valve
which prevents the flow of oxvgen until a mask hose is engaged into the outlet. .

2-56. Troubleshooting. Troubles peculiar to the oxygen svstem are listed in Table [1-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 oxvgen system. Comply with the following precautions:

a. Keep all oxvgen svstem components free from oil. grease, gasoline and all other readily combustible
substances.

b. Do not allow foreign matter to enter the oxvgen lines.

WARNING

The presence of foreign matter in the high pressure lines can cause an
explosion. When coming in contact with oxvgen 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 oxvgen equipment. Do not smoke while working with or near oxygen
equipment. and take care not to generate sparks with carelesslv handled tools when working on the ox) gen
svstem. .

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

f. Use Ribbon Dope Thread Sealant (Permacel 412) on male ends of fittings only. Wrap thrcad n
direction of thread spiral, beginning with the second thread on the fitting. Avoid getting any sealantinto the
hines.
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TABLE 11-1il. INDICATED OXYGEN CYLINDER PRESSURES
FOR GIVEN AMBIENT TEMPERATURES

INDICATED CYLINDER PRESS.
TEMPERATURE °F PSI
110 1980
100 1935
90 1890
RO 1845
10 1800
60 1755
50 1710
40 1665

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

a.  To fill the oxvgen cvlinder. open the access door. remove the cap from the filler valve and attach
the filler hose from the oxvgen recharge unit to the filler valve. Ascertain that all fittings are tree from oil.
grease. dirt. ete.

NOTE

If the airplane’s oxyvgen cvlinder pressure is below 50 psi. the system
should be purged as described in Paragraph 2-71.

b. To obtain the correct filling pressure for the oxvgen cvlinder at various ambient temperatures a
chart has been included for your convenience. The pressures given are not exact. but sufficiently accurate for
practical purposes of working pressure between 1800 and 2400 psig cvlinders. The cyvlinder should be allowed
to cool 10 a stabilized temperawure after filling before checking against the figures given in Table 11-111.

¢.  When using a recharge unit consisting of one supply cyvlinder, slowly open the vale of the supply
unit and allow the oxygen to transfer.

d.  When using a recharge unit consisting of two or more supply cyvlinders (cascade storage system). it
is recommended that the following procedure be used:
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I. Before opening any valves. check the pressure remainingin the airplane’s oxvgen cvlinder. I.
is still pantly charged. note the pressure indicated on the cvlinder gauge. Then open and close eachvalve on the
cascade storage ~ystem and determine which cvlinder has the lowest pressure. When found. if this cviinder has
a pressure lower than the oxvgen cviinder in the airplane. do not attempt using it for filling. Use the storage
cvlinder that has a pressure higher than the airplane’s cvlinder but lower than the others.

2. Openthevalve on only the one storage cvlinder with the lowest pressure. When the pressure
indicated on the airplane’s onygen gauge and charging gauge has become equal. close the valve of the storage
cvlinder. 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 oxvgen system is still not fully charged. a
full storage cyvlinder should be put in place of a cvlinder with the lowest pressure and used in the same manner.

4. Agood deal of oxvgen will remain in the large cvlinders used in the cascade system afier filling
only one of the eylinders. but such remaining oxvgen will be at a pressure something less than the 1X00 pounds.
which in not sufficient pressure to completely refill another aircraft cvlinder. aithough it will refill several
smaller cvlinders.

5. Itis noteconomical. even on a three or four-cylinder cascade system. to begin recharging with
oxygen at less than 200 psi pressure in the 300 cubic foot bank of cyvlinders. So. use 300 cubic foot cvlinders
down to approximately 300 psi. then return for refilling. In two-cylinder svstems. use to approximateh
600 psi. then return for filling.

¢, When the pressure gauge on the recharge unit or in the airplane reaches 1800 psi. close the pressure
regulator valve on the recharge unit. Disconnect the filler hose from the filler valve. replace the protective cap
on the filler valve and close the access cover. Check cvlinder pressure against chart after cvlinder temperature
stabilizes.

2-59. Inspection and Overhaul Time Limits. [t ix recommended thatinspectionand overhaul be conducted by
an FAA Approved Station of the manufacturer. Scott Aviation. The following checks and chart gi
recommended inspection and overhaul time for the various parts of the oxvgen svstem.

a.  The oxygen cyvlinder can be identified by the 1CC or DOT idenufication stamped on the cvlinder.
The standard weight evlinder (1CC or DOT 3YAA 1800) must be hydrostatic tested at the end of each 5 vear
period. The lightweight cviinder (1CC or DOT 3HT 1850) must be tested every 3 vears. The month and vear
of the last test 1s stamped on the cyvlinder beneath the ICC or DOT identification.

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

¢.  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 cyvlinder pressure. it should be
noted that the permissible leakage through the | 16 diameter vent hole in the side of the upper regulator
housing is 10 ¢¢ min. maximum. when the regulator is turned on. There shall be no externalleakage anywhere
on the regulator when it is turned off. All fittings shall be leak free.
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TABLE II-1V. INSPECTION - OVERHAUL TIME LIMITS

PARTS INSPECTION OVERHALUL
Regulator 300 Flight Hrs. 5 Yrs.
Pressure Gauge 300 Flight Hrs. 5 Yrs,

High Pressure Lines 300 Flight Hrs.

Low Pressure Lines 300 Flight Hrs,

QOutlets (Cabin) 300 Flight Hrs. 5 Yrs.
External Recharge Valve Each Use Replace Every 5 Yrs.
Masks Each Use Replace as Necessary

2-60. Testing for Leaks. Apply detector fluid type CD-1 solution or its equivalent. The solution should be
shaken 10 obtain suds or foam. The suds or foam should be applied sparingly to the joints of a closed system.
Look for traces of bubbles. No visible leakage should be found. Repair or replace any defective parts and
retest system. With the svstem pressurized to service pressure. further tests can be made. The rate of any leak
should not exceed one percent of the total supply per 24 hour period. All traces of the detector fluid should be
wiped off at the conclusion of the examination.

2-61. Maintenance.

a. Check that all lines have sufficient clearance between all adjacent structures and are secured in
place. Also. check the cyvlinder to be sure it is securely mounted.

b.  Check the cvhinder for the 1ICC or DOT identification number and for the date of the last FAA
inspection and test,

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

d.  Anv 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 43.13-1A for more service details.

2-62. Cleaning Operations. To remoze 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 trichlorethviene conforming to specification MIL-T-7703
shall be used.
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2. Blow mbing clean and dry with a stream of clean, dried, filtered air. Care shall be taken to

insure that the interior of the tubing and fittings are thoroughly cleaned.
b. Second Method:

1. Flush with naptha onforming to specification TT-N-95.

2. Blow clean and dry off all solvent with warer pumped zir,

3. Flush with and-icing fluid conforming to specification MIL-F-566 or anhydrous ethyl alcohol.

4. Rinse thoroughly with fresh warer.

5. Dry thoroughly with a stream of dean, dried, water pumped air or by heating at a
temnperature of 250 *to 300 * F for a suitable period.

6. The solvents may be reused provided they do not become excessively contaminated with oil.
This condition shall be determined a5 follows:

(a) Evaporate 100 millilicers of the liquid to dryness in a weighed glass dish, Evaporation may
be accomplished by heating at 200 * F for one-haif hour.
(b) Afrer evaporacion, cool and wegh the residue. The soivent shail not be used if the residue
exceeds 100 milligrams in weighr,
c.  Third Methad:

1. Flush with hot inhibired alkaline cleaner until free from oil and grease.

2. Rinse thoroughly with fresh water,

3. Dry thoroughly with a sceam of clean, dried, water pumped air or by heating at a
temperarure of 250° to 300 °F for a suitable period.

2-63. Removal of Oxygen Cylinder and Reguintor. The cylinder and reguistor are located on the left side
of the fuselage aft of the baggage arca at station 157.

2. Remove the access panel from the rear wall of the baggage compartment to gain access to the
cvlinder and regulator. On airplanes with serial numbers 24<4300 and up which have the 5th and 6th seacs
installed, it is necessary to remove the sears and then the back access panel.

CAUTION

Be sure the valve on the cylinder is closed before disconnecting any
lines from the regulator.

Disconnect the control csble from the regulator.

Disconnect the lines from the reguiator.

Loosen and separate the clamps holding the cylinder in place.

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

rnapyw

2.64, Installarion of Oxygen Cylinder and Reguiaror.

3. With the reguiator atuiched to the cylinder, place it into the airpiane through the access opening
with the regulator facing forward. Be careful not to bump the regulator and cylinder during installation.

b. Install the safety cabie around the cylinder neck and position the cylinder so the regulator aligns
with the control cable and pressure lines.

¢.  Secure the cylinder in place by connecting and tightening the rwo clamps.

d.  Conneer the pressure lines and control cable to the regulator, '

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

HANDLING AND SERVICING
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2+65. Removal of Filler Vaive.

2 Remove the access pane] from the resr wall of the baggage compartment. In airplanes with serial
numbers 24-4300 and up which have §ch and éch seats installed, remove the seats and then the access panel.

b. Open the vaive access door located on the left side of the fuselage and remove the cap from the
valve,

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

d. Remove the three nuts, washers and screws holding the filler valve in place and remove valve
through the access door,

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

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

¢. Connect the filler line to the valve.

d. Install the access panel to the rear wall of the baggage compartment and any séats which may have
been removed.

2-67. Removel of Pressure Gauge. Ascertain that the concrol valve is closed and there is no pressure in the
system.

Remove the access panel on the rear wall of the baggage compartment.
- Disconnect the firting from the back of the pressure gauge.

Loosen and remove the retainer nut and clamp holding the gauge in place.

Remove the gauge from the front of the panel.

P op

2-68. Installation of Pressure Gauge.

2. Place the gauge into the panel from the front and secure in place with clamp and rerainer nur on
the back of the gauge. Be sure the gauge is positioned properly before tightening the clamp.

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

¢.  Install che access panel on the rear wall of the baggage compartment.

2-69. Removal of Oudens.
1 Using a suitable spanner wrench, remove the outer half of the outler.
b. Remove the screws holding the wim panel and remove the panel.
¢. The outlet can now be removed from the low pressure line,

2-70. lnsmilaton of Ouders.
Apply sealant to the male end of the firdng.
Connect the outlet to the low pressure line.
Position the tim panel and secure with screws.
Position the outer haif oudet and secure with a suitable spanner wrench.
e. Torque the firtings into the outers approximately 30 inch-pounds. Do not over torque as this
could damage the outlet.

pe T
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2-71. Purging Oxygen System. The system should be purged whenever the cyvlinder pressure falls bclo“.
pst or if anv lines are left open for any length of time. Also. whenever there are any offensive odors present.
will be necessary to purge the syvstem. Use the following procedure:

Park the airplane in a NO SMOKING arca.

Keep all doors and windows open.

Be sure all electrical svstems are shut oft.

Connect the oxygen recharging unit to the filler vaive.

Plug the oxygen masks into the outlet valves and turn on the svstem.

Set the rucharglng unit pressure regulator to deliver 50 psi and let the svstem purge for one hour. It
any odor is still present. repeat the procedure for one or more hours. If the odor persists after the second
purging. replace the cyvlinder. :

~nanow

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 squceredry.

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 I1-V. TROUBLESHOOTING CHART (OXYGEN SYSTEM)

Trouble

Cause

Remedy

No indication of pressure
on pressure gauge.

Cylinder empty or leak in
svstem has exhausted
pressure.

Pressure gauge defective.

Charge svstem and check
for leaks.

Replace pressure gauge.

Pressure indication normal
but no oxsgen flowing,

Oxyvgen cvlinder regulator
assembly defective,

Replace regulator assembly.

Otfensive odors in
OX\ gen.

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

Purge the oxvgen
system. Refer to Para-
graph 2-71.
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2:73. Lubricadon.
2-74. Oil Systems (Engine).

2-75. Servicing Oil System. The engine oil level should be checked before each flight and changed after
each 50 hours of engine operadon. During oil change, the oil screen(s) should be removed and cleaned and,
when installed, the oil filter cartridge replaced. Intetvals between oil changes can be incressed as much as
100% on enginnes equipped with full flow (carmridge type) oil filters provided the clement is replaced each
50 hours of operation. Removal and cleaning of sereens may be found in Paragraphs 2-78 and 2-79. The
engine manufacturer does not recommend oils by brand names. Use a quality brand Aviation Grade Oil of
the proper season viscosity. For information on the use of detergent oil, refer to Paragraph 2-81 and/or
Lycoming Service Instrucdon Lerter 1014,

CAUTION

Do not introduce any trade additive to the basic lubricant uniess
recommended by the engine manufacturer,

2.76. Draining Oil Sump. To driin oil sump, provide 2 suitable concsiner with 2 minimum cpacity of 8
quart.

2. Remove the oil drain access place from botrom of the engine cowl.

b. Remove oil drain plug from bottom of the engine sump. It is recommended the engine be warmed
{0 operating remperarure 1o insure compiete draining of the oil oil.

2-77. Filling Oil Sump. The 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-V1, the Lubrication Chart, ot on each
engine oil filler access door. To service the engine with oil, open the quick release access door on the left
side of each engine cowling and remove the oil filler cap with dipstick.

TABLE 11.Vl. RECOMMENDED LUBRICATING OILS

Aviation Averuge Ambient
Grade Oil Air Temperature
SAE 50 Above 60* F
(16* C)
SAE 40 30 Fto90* F
(-1* Cto 32* O
SAE 30 0* Fro70* F
-17* Cto21* O
SAE 20 Below 10* F
(12 O
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FIGURE 2.18. QIL SUCTION SCREEN FIGURE 2-19. OIL PRESSURE SCREEN

2-78. Oil Screen (Suction). The suction screen [ocated in the bortom of the sump to the right of the air
induction iniet should be cleaned at each oil change to remove any accumuladion of sludge and to examine
for meral filings or chips. If metal particles are found in the screen, the engine should be examined for
internal damage. The suction screen is removed from the sump by cutting the sfety wire and removing the
hex head piug. Clean and inspect the screen and gasket and replace the gasker if over compressed or
damaged. To eliminate damage to the oil screen, place it inside the recess in the hex head plug before
insereing the assembly inw the bottom of the sump. Care must be exercised to enable the screen to enter
the oil suction rube inside the sump. (Refer to Figure 2-18.) When cermin that the screen is properly seated,
tghten the plug. If the plug seems tight, this will indicate thar the screen is not properly seated, and must
be disassembled and che sbove procedure repeated. After installadon, safery the hex head plug with
MS20995-C41,

2-79. Oil Screen (Pressure), The pressure screen located in 2 housing on the accessory case of the engine
between the magneros, should be cleaned at each oil change to remove any accumulation of sludge and to
examine for metal filings or chips. If metal parricies are found in the screen, the engine should be examined
for internal damage. The pressure screen is removed by disconnecting the emperarure indicator wire and
removing the four hex head bolts that secure the screen housing to the accessory case. Clean and inspect the
screen. Reinstall by first ascertaining that the screen fits flush wich the base of the housing. (Refer to Figure
2-19.) Insall the screen and housing to the accessory case using a new gasket, Torque attaching bolts wichin
50 to 70 inch-pounds.

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

a. Theoilfilter element should be replaced after each 50 hours of engine operation. This accomplished
by removing the lockwire trom the bolt head at the end of the filter housing. loosening the bolt. and removing
the filter assembly from the adapter.

b.  Betore discarding the filter clement. remove the outer perforated paper cover. and using a sharp
knife_ cut through the folds of the element at both ends. close to the metal caps. Then. carefully unfold the
pleated element and examine the material trapped in the filter for evidence of internal engine damage such
as chips or particles from bearings. In new or newly overhauled engines. some small particle of metallic
shavings might be found. These are generally of no consequence and should not be confused with particles
produced by impacting. abrasion or pressurc. Evidence of internal engine damage found in the ol 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 bolit through the loops on the side of the housing to the drilled head of the thermostatic
valve. Be sure the lockwire is replaced at both the attaching bolt head and the thermostatic oil cooler by pass
valhe,

2.%1. Recommendations for Changing Oil. (Refer to latest Lvcoming Service Instruction No. )14
a.  Inengines that have been operating on straight mineral oil for several hundred hours. a change to
additive o1l should be made with a degree of caution. since the cleaning action of some additive oils will tend
10 loosen sludge deposits and cause plugged oil passages. When an engine has heen operating on straight
mineral oil and is known 1o be in excessively dirty condition. the switch to additive or compounded oil should
be deferred until atter the engine is overhauled.
b.  When changing from straight mineral oil to compounded oil. the following precautionary steps
should be taken:
. Do notadd additive oil to straight mineral oil. Drain the straight mineral oil from the engine
and fill with additive oil.
2. Do not aperate the engine longer than five hours before the first oil change.
2, Check all o1l screens for evidence of sludge or plugging. Change oil every ten hours it sludge
conditions are evident. Resume normal oil drain periods after sludge conditions improve.

2-X2. Lubrication Instructions. Proper lubrication procedures are of immeasurable value both as a means
of prolonging the service life of the airplane and as a means of reducing the frequency of extensive and
expensive repairs. The periodic application of recommended lubricants to their relevant bearing surfaces, as
detailed n the following paragraphs. together with the observance of cleanliness. will insure the maximum
efficiency and utmost service of all moving parts. Lubrication instructions regarding the locations. time
intervals. and 1y pe of lubricants used mav be found in the Lubrication Chart. Figures 2-20 thru 2-22. Toinsure
the best possible results from the application of lubricants, the following precautions should be observed:

a.  Use recommended lubricants. Where general purpose lubricating oil is specified. but unavaiiable.
clean engine 01l mayv be used as a satisfactory substitute.

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

¢.  Remone all excess lubricants from components in order to prevent the collection of dirt and sand
in abrasnve quantities capable of causing excessive wear or damage to bearing surfaces.
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2-83. Application of Qil. Whenever specific instructions for lubrication of mechanisms requiring luhricut.
are not arvailable. observe the following precautions: ‘

4. Apply ail sparingly. never more than enough to coal the bearing surfaces.

b, Since the cables are sufficiently coated by the manufacturer. additional protection for the pre-
VENLoN Of COrrosion is UNNECEssary.,

¢, Syuecsc the magneto cam follower felts at regular inspection periods. If oil appears on lingers. do
not add oil. If the felt is dry. moisten with light oil.

CAUTION

Be careful not 10 add too much oil because the excess will be thrown
off duning 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 witha grease
gun to insure that gun s filled with new. clean grease of the grade specified for the particularapplication betore
applving lubricant 1o the grease fitings.

a.  Where a resersoir is not provided around a bearing. apply the lubricant sparingly and wipe oft am
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.  Usc extra care when greasing the Hartzell propeller hub to avoid blowing the clamp gaskets.
Remore one grease fitting while applyving grease 1o the other fitting.

2-X5. Lubrication Chart. Each part of the airplane to be lubricated is shown in Figures 2-20 thru 2-32. -\.
included. i~ the tvpe of tubricant to be used and the frequency of lubrication. Table [1-VII1 contains special
instructions pertaining to lubrication.

REVISED: 4/10/81 - HANDLING AND SER\'ICI.

1C22



PIPER COMANCHE SERVICE MANUAL
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TABLE H-VIIl 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.
DISASSEMBLY AND CLEAN. WHEN REASSEMBLING TRANSMISSION, FILL DUKES TRANSMISSION WITH:

a DUKES NO. 4 LUBRICANT (PA-24-180. PA-24.250 AND PA-24-400).

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

FiLL DURA TRANSMISSION WITH MIL-G-7118 OR MIL-G-23827 GREASE. NO SUBSTITUTION 1S ALLOWED IN EITHER
TRANSMISSION APPLY A THIN COAT OF MIL-G-7118 OR MIL-L-23827 GREASE ON ACTUATOR SCREWS. TRANS-
MIESIONS 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. OLEQ STRUTS AND BRAKE RESERVOIR - FILL PER INSTRUCTIONS ON UNIT OR CONTAINER OR REFER TO SERVICE
MANUAL. SECTION Il

4. LUBRICATE FLAP TRACK WITH DUPONT'S ALL PURPOSE SLIP SPRAY NO. 6611. FLAP ROLLERS AND TRACKS REQUIRE
CLEANING AND LUBRICATION AFTER EXPOSURE TO AN ABNORMAL QUANTITY OF WATER. MUD, ETC, FLAPS WITH NYLON
ROLLERS WILL NOT REQUIRE LUBRICATION ON EITHER FLAP TRACKS OR ROLLERS. (FOR LUBRICATION OF EARLY
MODELS (PA-24-180 AND PA-24-250) FLAP HINGES, REFER TO FIGURE 2-25.

5. FUEL SELECTOR VALVES.

a. THREE POSITION FUEL SELECTOR VALVE (PA-24-180 AND PA-24-250) - LUBRICATE AS REQUIRED. REFER TOQ
LATEST SERVICE BULLETIN NO. 354.

b FIVE POSITION FUEL SELECTOR VALVE (PA-24-250 AND PA.24-260) - LUBRICATE DURING OVERMHAUL. WHEN
OVERHAULING, COAT Q-RINGS WITH "PETROLATUM" PURE ONI. CO. CODE 5603.

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

SERVICING RECOMMENDED.
6. SEE LATEST REVISION OF LYCOMING SERVICE INSTRUCTION NO. 1014 FOR USE OF DETERGENT OIL.
NQTES

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 MISCELLANEQUS LINKAGES.
CAUTION
1. DO NOT USE A HYDRAULIC FLUID WITH 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 FITTINGS.
REVISED: 4/10/81 HANDLING AND SERVICING
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PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREQUENCY
1. STABILATOR TRIM TAB AND RUDDER HINGES MIL-L-7870 100 HRS
2 BAGGAGE DOOR HINGES MIL-L-7870 100 HRS
3 STABILATOR TRIM PULLEY MIL-L-7870 100 HRS
4. FLAP TRANSMISSION (2)* MIL-G-23827 500 HARS
5. FLAP CONTROL ARMS AND CABLE ENDS MIL-L-7870 100 HRS
6. FUEL SELECTOR VALVE (5)° MILG-6032 400 HRS j
7. BRAKE RESERVOIR (3)° MIL-H-6606 AS REQUIRED ;
8 PILOT AND PASSENGERS SEAT TRACK MIL-L-7870 100 HRS. ,
9. AIR FILTER (1)* CLEAN §0 HRS. "
10. GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS MIL-L-7870 100 HRS
11. ENGINE OIL SUMP (6)" MIL-L-6082 50 HRS.
12 LANDING GEAR RETRACTION MECHANISM MIL-L-7870 100 HRS.
13. LANDING GEAR RETRACTION TRANSMISSION (2)° MIL-G-23827 500 HRS.
14. AILERON HINGES. RIGHT AND LEFT MIL-L-7870 100 HRS
15. STABILATOR CONTROL CABLE ENDS AND
TRIM PULLEY MIL-L-7870 100 HRS.
65. FLAP CONTROL ROD ENDS. CABLE ENDS AND
BELLCRANK BEARINGS MIL-L-7870 100 HRS.

* Refer to Special Instructions on Tabie -Vl

3187 v

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

HANDLING AND SERVICIN{(

1D1

REVISED: 4/10/8



PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREOUENC.
1. STABILATOR TRIM TAB AND RUDDER HINGES MiL-L-7870 100 HRS
2. STABILATOR TRIM PULLEYS MiL-L-7870 100 HRS
3. BAGGAGE DOOR HINGES MIL-L-7870 100 HRS
4. FLAP TRANSMISSION (2)* MIL-G-23827 500 HRS
5. STABILATOR TRIM PULLEY MIL-L-7870 100 HRS
8. FLAP CONTROL ARMS AND CABLE ENDS MIL-L-7870 100 HRS
7. BRAKE RESERVOIR (3)* MiL-H-5606 AS REQUIRED
8. PILOT AND PASSENGERS SEAT TRACK MIL-L-7870 100 HRS
9. AIR FILTER CLEAN 50 HRS
10. GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS MIL-L-7870 100 HRS
11. ENGINE OlL SUMP (4)" MiL-L-6082 50 HRS
12. LANDING GEAR RETRACTION MECHANISM MIL-L-7870 100 HRS
13. LANDING GEAR RETRACTION TRANSMISSION (2)* MIL-G-23827 500 HRS.
14, AILERON HINGES. RIGHT AND LEFT MIL-L-7870 100 HRS.
16. STABILATOR CONTROL CABLE ENDS AND .
TRIM PULLEY MIL-L-7870 100 HRS
63. FLAP CONTROLS ROD ENDS, CABLE ENDS AND
BELLCRANK BEARINGS MiL-L-7870 100 HRS.
64. FUEL SELECTOR VALVE (5}* MIL-G-6032 400 HRS.
*REFER TO SPECIAL INSTRUCTIONS ON TABLE H-Vlll

3188

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

HANDLING AND SERVICING
1D2 REVISED: 4/10/81



PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREQUENCY
1 STABILATOR TRIM TAB AND RUDDER HINGES MIL-L-7870 100 HRS.
2. RUDDER PULLEYS MIL-L-7870 100 HRS.
3. STABILATOR TRIM PULLEYS MIL-L-7870 100 HRS
4. FLAP TRANSMISSION (2)° MIL-G-23827 500 HRS
5. FLAP CONTROL ARMS AND CABLE ENDS MiL-L-7870 100 HRS.
6. BRAKE RESERVOIR (3)* MiL-H-5606 AS REQUIRED
7. ENGINE OIL SUMP (6)° MiL-L-6082 50 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 MECHANISM MIL-L-7870 100 HRS.
12 LANDING GEAR RETRACTION TRANSMISSION (2)* MIL-G-23827 500 HRS
13. AILERON HINGES, RIGHT AND LEFT MIL-L-7870 100 HRS
14. STABILATOR CONTROL CABLE ENDS AND
TRIM PULLEYS MiL-L-7870 100 HRS
61. FLAP CONTROL ROD ENDS. CABLE ENDS AND
BELLCRANK BEARINGS MIL-L-7870 100 HRS.
64. FUEL SELECTOR VALVE (5)* MIL-G-6032 400 HRS

*REFER TO SPECIAL INSTRUCTIONS ON TABLE ii-vill.

3ing

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

HANDLING AND SERVICING
REVISED: 4/10/81
1D3



PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREQUENCY
. ROLLER ATTACHMENT FITTING MIL-L-7870 100 HRS.
. CONTROL WHEEL CHAIN, VERTICAL AND HORIZONTAL MIL-L-7870 500 HRS

. STABILATOR CONTROL TUBE BEARING AND SQUARE
TUBE MOUNTING BEARING MIL-L-7870 100 HRS.

SKETCH A

3198 —.

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

1D4 HANDLING AND SERVICING
REVISED: 4/10/81



PIPER COMANCHE SERVICE MANUAL

COMPONENT ’ ~UBRICANT FREQUENCY
1. LOCK PIN, STEP MIL-G-23827 ’ 100 HRS,
2. STEP LOCK PULLEYS AND RELEASE ARM PIVOT
BEARING MIL-L-7870 100 HRS.
3. FLAP STOP MIL-G-23827 100 HRS.

4. PIVOT POINT AND RQD END MIL-L-7870 100 HRS

PA-24-260
PA-24-180 & PA-24.250 PA-24-400

SKETCH B

1198

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

1 HANDLING AND SERVICING
D5 REVISED: 4/10/81



PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREQUENCY
1. FLAP TRACK ROLLERS, STEEL OR NYLON Mit -L-7870 50 HRS.
2. FLAP TRACK (1) ALL PURPOSE SLIP SPRAY
DUPONT NO. 6611 50 HRS.
3. FLAP HINGE MIL-L-7870 100 HRS,

PA-24-180 & PA-24-250

g8

PA-24-260 & PA-24-400

SKETCH C

1. OVERHEAD TRIM PULLEY - LUBRICATION MAY BE EXTENDED TQO 250 HOURS WHEN DUSTY CONDITIONS ARE AT A MINIMUM.
UNDER NO CIRCUMSTANCES SHOULD THE CABLES FROM THE COCKPIT TQ 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) .
1Dé6 HANDLING AND SERVICING
- REVISED: 4/10/81




PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREQUENCY
. STEERING ROD END BEARING. STEERING BELLCRANK
PIVOT BEARING. STEERING ARM BUSHING. GEAR
ALIGNING BUSHING. MIL-L-7870 100 HRS
. DRAG LINK PIVOT Mil-G-23827 100 HRS.
. NOSE GEAR DOOR HINGE. DOOR ACTUATING
MECHANISM, NOSE GEAR PUSH-PULL ROD END
BEARINGS MIL-L-7870 100 HRS
- SHIMMY DAMPENER ROD END BEARING AND MOUNT MIL-L-7870 100 HRS.
UPPER AND LOWER TORQUE LINK CONNECTING BOLT MIL-L-7870 100 HRS
. WHEEL BEARINGS (2)* MIL-G-3545 100 HRS
UPPER AND LOWER TORQUE LINK BUSHINGS MIL-G-23827 100 HRS
STRUT HOUSING ATTACHMENT BUSHINGS MIL-G-23827 100 HRS
GEAR OLEQ STRUT FILLER (3)* MIL-H-5606 AS REQUIRED

*REFER TO SPECIAL INSTRUCTION ON TABLE II-Vii

SKETCH D

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

1:)7 HANDLING AND SERVICING

REVISED: 4/10/81



PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREQUENCY
1. STEERING ROD END BEARINGS, STEERING
BELLCRANK PIVOT BEARINGS. STEERING ARM
BUSHING, GEAR ALIGNING BUSHING MIL-L-7870Q 100 HRS
2. NOSE GEAR PUSH-PULL ROD END BEARING MiL-L-7870 100 HRS.
3. STRUT HOUSING ATTACHMENT BUSHING, DRAY LINK
PIVOT AND ATTACHMENT BUSHING MIL-G-23827 100 HRS.
4. SHIMMY DAMPENER ROD END BEARING AND MOUNT MIL-L-7870 100 HRS.
5. UPPER AND LOWER TORQUE LINK CONNECTING BOLT MIL-L-7870 100 HRS
6. WHEEL BEARING (2)* MIL-G-3545 100 HRS.
7. UPPER AND LOWER TORQUE LINK BUSHING MIL-G-23827 100 HRS.
8. NOSE GEAR, DOOR HINGES MIL-1.-7870 100 HRS.
9. GEAR OLEO STRUT FILLER (3)° MIL-H-5606 AS REQUIRED
10. NOSE GEAR DOOR HINGE, DOOR ACTUATING
MECHANISM MIL-L-7870 100 HRS
*REFER TO SPECIAL INSTRUCTIONS ON TABLE H-VIIL,

197

PA-24-260

PA-24-180 & PA-24-250

SKETCH D

Figure 2-27. Nose Landing Gear Lubrication (PA-24-180, PA-24-250 and 260)

HANDLING AND SERVICI

1D8
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PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREQUENCY

1. BALANCE WEIGHT PIVOT BOLT MIL-L-7870 100 HRS.
2. RUDDER CONTROL CABLE AND TRIM TUBE

END BEARINGS MIL-L-7870 100 HRS.
3. STABILATOR TRIM TAB CONTROL ROD MIL-L-7870 100 HRS.
4. STABILATOR TRIM SCREW  {2)* MIL-G-3545 100 HRS
5. STABILATOR TRIM MECHANISM MIL-L-7870 100 HRS.
6. RUDDER TRIM UNIVERSAL JOINT MIL-L-7870 100 HRAS.

7. RUDDER BUNGEE CONTROL ROD, RUDDER TRIM
BUNGEE SCREW MIL-G-23827 100 HRS

*REFER TO SPECIAL INSPECTIONS ON TABLE it-Vill.

2
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FHo o 3158
PA-24-180 PA-24-250 & PA-24-280 % N

FWD
PA-24-400

SKETCH E

Figure 2-28. Stabilator Lubrication (PA-24-180, 250, 260 & 400)

HANDLING AND SERVICING
1D9 REVISED: 4/10/81
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COMPONENT LUBRICANT FREQUENCY

. RUDDER PEDALS. CONTROL CABLE ENDS, STEERING

ROD ENDS MIL-L-7870 100 HRS.
. BRAKE ACTUATING MECHANISM, BRAKE

CYLINDER ENDS MIL-L-7870 100 HRS.
. RUDDER PEDAL TORQUE TUBES AND

BLOCK BEARINGS MIL-L-7870 100 HRS.
. CONTROL CABLES ENDS AND RUDDER PEDALS MIL-L-7870 100 HRS.

ALL MODELS EXCEPT PA-24.260

PA-24-260

SKETCH F

HANDLING AND SERVICING
lDlo REVISED: 4/10/81

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




PIPER COMANCHE SERVICE MANUAL

COMPONENT v LUBRICANT FREQUENCY
1. AILERON PUSH-PULL ROD END BEARINGS, CONTROL
CABLE ATTACHMENT POINTS MiL-L-7870 100 HRS
2. BELLCRANK PIVOT BEARINGS MIL-L-7870 100 HRS.
3198 B
®

SKETCH G

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

HANDLING AND SERVIC'NG
1D11 REVISED: 4/10/81



PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREQUENCV.
1. PROPELLER GREASE FITTING, RIGHT MIL-G-23827 100 HRS
2. PROPELLER GREASE FITTING, LEFT MIL-G-23827 100 HRS.

2. 75
S TN
\
PA-24-260
PA-24-180 & PA-24-2560 PA.24-400
SKETCH H
°
REMOVE ONE OF THE TWO GREASE FITTINGS FOR EACH BLADE. APPLY GREASE
THROUGH FITTING UNTIL FRESH GREASE APPEARS AT HOLE OF REMOVED
FITTING.
3196
.
Figure 2-31. Propeller Lubrication (PA-24-180, 250. 260 & 400) .

HANDLING AND SERVICING
1D12 REVISED: 4/10/81
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PIPER COMANCHE SERVICE MANUAL

COMPONENT LUBRICANT FREQUENCY

1. STRUT ATTACHMENT BEARING MIL-G-23827 100 HRS.
2. GEAR QLEO STRUT FiLLER (3)" Mii.-H-5606 AS REQUIRED
3. RETRACTION CABLE END BEARING AND SIDE BRACE

ATTACHMENT BUSHING MIL-L-7870 100 HRS.
4. GEAR DOOR HINGE. RETRACTION RQD END

BEARINGS. TORQUE LINK CONNECTING BOLT MiL-L-7870 100 HRS.
5. SIDE BRACE END BEARING AND PIVOT BEARING MIL-G-23827 100 HRS.
6 SIDE BRACE MOUNT BEARING MiL-G-23827 100 HRS.
7. UPPER AND LOWER TORQUE LINK BUSHING MIL-(G-23827 100 HRS
8. WHEEL BEARINGS (2)* MIL-G-3545 100 HRS
9. BUNGEE CORD ROLLERS MIL-L-7870 100 HRS,

*REFER TO SPECIAL INSTRUCTIONS ON TABLE il-vill

SKETCH |

Figure 2-32. Main Landing Gear Lubrication (PA-24-180, 250, 260 & 400)

1D13 HANDLING AND SERVICING
REVISED: 4/10/81
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\NOTE .

Refer to Section V1 for Inspection of Landing Gear Manual
Retraction System and Component Wear Limits,

Revised: 11/1/82
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PIPER COMANCHE SERVICE MANUAL

SECTION 111

INSPECTION

2-1. Introduction. This section provides instructions for conducting inspections. These inspections are
described in paragraphs 3-4 and 3-5. Repair or replacement instructions for those components found to be
unserviceable at inspection may be found in the section covering the applicable aircraft system.

CAUTION

When working on engines. ground the magneto primary circuit
before performing any operation.

3.2, Recommended Lubricants. Refer 1o Recommended Lubricants. Section 1. for lubrication servicing
instructions,

3-3. Inspection Periods.

2.4, Inspection Requirements. The required inspection procedures are listed in Table [11-1. The inspection
procedure is broken down into major groups which are Propeller. Engine. Turbocharger. Cabin. Fuselage
and Empennage. Wing. Landing Gear. Operational Inspection and General. The first column in each group
lists the inspection or procedure to be performed. The second column is divided into four columns indicating
the required inspection intervals of 50 hours. 100 hours. 500 hours and 1000 hours. Each inspection or
operation is required at each of the inspection intervals as indicated by a circle (O). If anitem s not entirely
accessible or must be removed. refer to the applicable section of this manual for instructions on hew to gain
access or remosve the item. When performing inspection use forms furnished by the Piper Factory Service
Department. available through Piper Dealers or Distributors.

NOTE

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

2.5, Preflight. The airplane must be given a thorough preflight and walk-around check. The pilot and or
mechanic must include the preflight check as a normal procedure necessary for the safe operation of the
aircraft. Refer to the Pilot’s Operating Manual for a listing of items that must be checked.

REVISED: 4/3/78 INSPECTION
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INTENTIONALLY LEFT BLANK

3-6. Overlimits Inspection. If the airplane has been operated so that any of its components have exceeded
their maximum operational limits. check with the appropriate manufacturer.

3-7. Special Inspections. The special inspections given in the following paragraphs. supplement the sc
uled inspections as outlined in the Inspection Report. Table 111-1. to include inspection of items which
required to be examined at intervals not compatible with airframe inspection intervals. Typical of this type are.

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

b. Inspection of airframe or components on a calendar basis. This type of inspection could often be
accomplished during the nearest scheduled ispection.

¢.  Specific definitive inspection on engines based strictly upon engine operating time.

d.  Those inspections not completely covered in other sections of this manual. but outlined in the
Inspection Report and must be explained in more detail to give a clearer and complete inspection.

3-K. Inspection of Exhaust System. (Refer to Figures 3-1 thru 3-3.) Inspection of the entire exhaust system,
including heat exchange shroud. muffler. muffler baffles. stacks and all exhaust connections must be rigidly
inspected at cach 100 hour inspection. The possibility of exhaust svstem failure increases with use. It is
recommended that the svstem 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 ' INSPECTw,
1D16
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INSPECT FOR CRACKS IN THESE AREAS

ONE CRACK IS CAUSE FOR REJECTION
SN

o

INSPECT FOR CRACXS IN THIS AREA

FIGURE 3-1. TYPICAL MUFFLER FATIGUE AREAS

Removal of the tail pipe and stacks is required for inspection of the muffler baffle. Remove or loosen
all exhaust shields. carburetor and cabin heat muffs. shrouds. etc.. as required to permit inspection of the
complete system. Perform the necessary cleaning operations and inspect all external surfaces for dents. cracks
and missing parts. Pay particular attention to welds. clamps, supports and support attachment lugs. slip joints.

stack flanges and gaskets. Inspect internal baffle or diffusers. Any cracks. warpage or severe oxidation are
causes for replacement of the muffler.

If any component is inaccessible for a thorough visual inspection. accomplish one of the following:

a. Accomplish a submerged pressure check of muffler and exhaust stack at 10 psi air pressure.

b. Conduct a ground test using a carbon monoxide indicator by heading the airplane into the wind.
warming the engine on the ground, advancing the throttle to full static RPM with cabin heat valves open.
and taking readings of the heated airstream inside the cabin at each outlet (including rear seat heat outlet, if
installed). Appropriate sampling procedures applicable to the particular indicator must be followed. If
carbon monoxide concentration exceeds 0.005 percent or if a dangerous reading is obtained on an indicator

not calibrated in percentages, the muffler must be replaced. Check cabin heat outlets for cabin monoxide
after installation of new muffler.

ISSUED: 8/18/72 1D17 INSPECTION
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INNER BAFFLE

ALL WELDS AS INDICATED 8Y ARRCWS

QUTER HCUSING

TABS
PA-24.180

INNER SBAFFLE

OUTER HOUSING ALL WELDS AS INDICATEZ

BY ARROWS

ALL WELDS AS INDICATED
BY ARROWS

INNER BAFFLE

QUTER HOUSING

PA-24-400

FIGURE 3-2. EXHAUST SYSTEM INSPECTION POINTS

INSPECTION

ISSUED: 8/18/712 .
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e PA-24-260 SERIAL NOS. 244000 TO 244782, 244784

TO 24480 INCL.

'INNER BAFFLE

OUTER HOUSING

BRIDGE PLATE
/ ALL WELDS AS INDICATED
BY ARROWS

mTe

HQUSING

PA-24-260 SERIAL NOS. 24.4783, 24-4804 AND UP

FIGURE 3-3. EXHAUST SYSTEM INSPECTION POINTS

INSPECTION
ISSUED: 8/18/72
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TABLE III.1. INSPECTION REPORT .
= NOTE ~

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

Inspection Time (hrs)
Nature of Inspection :
50 | 100 | 500 | 1000
A. PROPELLER GROUP

. Inspect spinner and back plate forcracks ..........iiiiiiiiiiiiiine, o
. Inspect blades for nicks and cracks ........coviiiiiiiiiiiiiiiiiiiias o
. Inspect for grease and oil leaks . ......ovvviiiiiiiiiiiiiiiiiiaiie o
. Lubricate per lubrication chart in service manual
. Inspect spinner mounting brackets for cracks.......ovveevriiiiioieinan
. Inspect propeller mounting bolts and safety (check torque if

safety is BroKen).....coviuivinnenreeenniirnenstecnrsesvinesssronians
. Inspect pitch actuating arms and bolts, . .......ovvviiinriririiinnenens
. Inspect hub parts for cracks and COIrTOSION ... vvvivverrvneriranseanrsen
. Rotate blades and check for tightness in hub pilot tube.................
. Remove propeller; remove sludge from propeller and crankshaft .........
. Overhaul propeller (sec latest revision Hartzell Service Letter 61) ........

—OWON LA WL~
CO000 000000
0000 O00O0O0
CO00CO0CO ©0O00O0

B. ENGINE GROUP

WARNING:Ground magneto primary circuit before working on
engine.
NOTE: Read notes 8 and 19 prior to completing this
inspection group.

. Remove theengine cowl........covviiirinneniianieenetsiiinsonssnns
. Clean and check cowling for cracks, distortion and loose or

MisSING fAStENETS . ..vvviivnisiunestirunrsessnrensrnsasenassnnnnsnns
.Drainoil sump (See NOte 5) . ..ivvvvriiirivrtinsrrreresesresrraarires 0
. Clean suction oil strainer at oil change (inspect strainer for

foreign Particles) .....vveiiiiisirttiersrriiiierrtereresnnresersenanns o
. Clean pressure oil strainer or change full flow (cartridge type)

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

0 ©O 00 ©O
o0 O OO0 O

e M AW N~
0C O 00 ©

Interim Revision: 9/21/86 INSPECTION
| 1D20
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TABLE I1I-1. INSPECTION REPORT (cont.)

Nature of Inspection

Inspection Time (hrs.)

1D21

S0 | 100 | 500 | 1000
1 B. ENGINE GROUP (cont.)
7. Inspect oil lines and fittings for leaks, security, chafing,
dents and cracks (See Notes 7and 17)  ciiiiiir ettt 8] (0] 0]
8. Clean and inspect oil radiator cooling fins..... i, 0 0] o
9. Remove and flush oil radiator ..............ccoiviininnns, bheeraes (0] 0]
10. Inspect rocket box covers for evidence of oil leaks. If found,
replace gasket: torque cover screws 50 inch-pounds (See Note 9) ......... 0 0] o) 0]
NOTE: Lycoming requires a Valve Inspection be made after every
400 hours of operation (See Note 10.)
I1. Inspect wiring to engine and accessories. Replace damaged wires
and clamps. Inspect terminals for security and cleanliness ............... 0] o 0]
12. Inspect spark plug cable leads and ceramics for corrosion
ANd dePOSItS. . ..ottt i i i et e et e i 8] o o 0]
13. Check cylinder compression (Ref: AC43.13-1A) ........cvvviivinnnnn. 0 0 (0]
14. Inspect cylinders for cracked or brokenfins ..............ccoviiiinnin. 0] o 0]
15. Fill engine with oil as per lubricationchart......................ouuts .| O o o 8]
16. Clean engine . .......outiiiiiiieiinneeanernneensennns Cerieeernaeeaa 0 0] o
17. Inspect condition of spark plugs (Clean and adjust gap as
required. 0.015 10 0.018 or 0.018 to 0.022. as per latest
revision of Lycoming Service Instruction No. 1042)  ......oovvvinnnnn 0 (o) 0O
NOTE: If fouling of spark plugs has been apparent, rotate bottom
plugs to upper plugs.
18. Inspect ignition harnesses and insulators (High tension leakage
and CONMtIMUITY) - ... it irriereennrnrnronnnnnesasssnsnans Cenaebaes 0 O 0
19. Check magneto main points for clearance - Mamtam clearance
At 00182 0.006. ... ... ittt ittt i et 0] o 0
20. Inspect magneto for oil seal leakage .......ovviiviiiiiinineiennnninnn, 0] 6] 0
21. Inspect breaker felts for proper lubrication ............. Ceieereaas ceens 0] o O
22. Inspect distributor block for cracks, burned areas, and corrosion
and height of contact springs ................... e ereeea et 0 0 o
23. Check magnetos to engine timing .. ......vuiinvverrvnnnerennnnensnens (0] 0] 0]
24, Overhaul or replace magnetos (See Note 6) .. ..vvveiennemeneeeanrnnanss 0
25. Remove air cleaner screen and clean (Refer to Piper Service
1 - - S 0 0 O 0O
26. Drain carburetor and remove and clean carburetor mlet screen
or remove and clean fuel injector inlet screen. (Clean injector
nozzles as required) (Clean with acetone only) .......... Ceeeeaas veesas]| O 0
27. Inspect condition of carburetor heat or alternate air door
and DOX .. i e i e i Ceeran &)
INSPECTION
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TABLE III-1. INSPECTION REPORT (cont.)

28.
29.
30.
31
32.

kXX
34.
35.

36.
3.
8.

39.
40.

41,
42,
43,
44,

45.
46,
47.
48.

49,
30.
51.
52.

53.

Nature of Inspection

ENGINE GROUP (cont.)

Inspect intake seals for leaks and clamps for tightness ...... Cearieeeeaas
Inspect condition of flexible fuel lines (See Note 17)
Replace flexible fuel lines (See Note 17) i iiuennnn.
Inspect fuel system forleaks..........oviiiiiiiiiiiaiinna, Caeereraes
Inspect and lubricate fuel selector valve (PA-24-180 and

250 per latest Piper Service Bulletin No. 354)

(See Note 13 & 15)............ i iara e Ceitaeaieieaanaeas
Clean screens in electric fuel pump(s) (Plungcr type pump) .....ovvvvenns
Check fuel pumps for operation (Engine driven and electric)..... Cerveaa
Overhaul or replace fuel pumps (Engine driven and electric)

(See Note 6).............., e Ceresesseisae e
Inspect vacuum pumps and lines ....oiviiinnncnncnnnny. berereaaaanans
Overhaul or replace vacuum pumps (See Note 6)...... Ceriansraaneabey

Inspect throttle, carburetor heat or alternate air, mixture

and propelier governor controls for travel and operating

CONdItION . ..vuvvniiiinirrnnarnnesrasnennas Ce s eaeseea e
Inspect exhaust stacks, connections and gaskets (Refer to PA-24

Service Manual, Section 111) (Replace gaskets as required) ..............
Inspect muffler, heat exchanger and baffles (Refer to PA-24

Service Manual, Section 111} ........ ety Cerereeneenns
Inspect breather tube for obstructions and security ............c.c0uuens.
Inspect crankcase for cracks, leaks and security of seam bolts

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

(Replace every 500 hours)......... fn e re et e e ettt
Inspect all engine baffles for cracks.........coiiiiiiiiiiiiiiiinnnnanns
Inspect firewall forcracks................oo0ii
Inspect condition of firewall seals ...........c.ciiiiiiiiiiiiiiiiinanns
Inspect condition and tension of generator or alternator drive

belt .............. v Ceeeens Gt e resaateare sy
Inspect condition of generator or alternator and starter .................
Lubricate all controls per lubrication chart in Service Manual ...........
Overhaul or replace propeller governor (Refer to latest revision

Hartzell Service Letter No. 61) ... . i i iiiinsass
Complete overhaul of engine or replace with factory rebuilt

(St NOtE B). . ..ii vt rerreraararnranacarasnanasassssonns eereees
Reinstall engine cowl . .....oviiiiiiiiiiinirnrnenn. et tieiia i

Inspection Time (hrs.)

50 | 100 | 500 | 1000
olo| o i
olol| o

0

o| o
o|lo| o
o{o|lojo
O/ 0| O
oioo
o!o}| o
i (o)
0|00 |

00| O
o|lo}|o
o|lo| o
o|lo0}| O
o|lo]| o
olo| o
Ol 0|0
olo|o
oOi{0]| O
olo}|o
olo]| o
olol| o

o)
0
ojo|o
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TABLE I11I-1. INSPECTION REPORT (cont.)

Inspection Time (hrs.)
Nature of Inspection

50 | 100 | 500 | 1000
C. TURBOCHARGER GROUP

1. Inspect all air inlet ducting and compressor discharge ducting
for worn spots, loose clamps orleaks . ......coiiirivriierinninnnnnnns (0]
2. Inspect engine air inlet assembly for cracks, loose clamps
BNA SCIEWS .+ vttt e e is s nsastnetnasssosssnessessssanassnaans 0]
3. Inspect waste gate housing. exhaust ducting, and exhaust
stacks for signs of leaks or €racks ........coviiiiiiiiiiinrrniiainiinas o
4. Carefully inspect all turbo support brackets, struts, etc.,
for breakage. SAg@INE OF WeEAT. ..ttt viunrrnsiosnescssernsrosnssnas 0]
5. Inspect all oil lines, fuel lines, and fittings for wear,
leakage, heat damage or fatigue(See Note 17). .., ... ...oiiiniiiiiinne, 0
6. Actuate waste gate control. check spring pre-load and
examine control for any pending sign of breakage ...................... 0
7. Remove inlet hose to compressor and visually inspect
compressor wheel . .. ... . . i i it e ire e
8. Inspect the compressor wheel for nicks. cracks or brokcn
V) e 1P
9. Inspect for excess bearing drag or wheel rubbing agamst
(0T VT35 P
10. Inspect induction and exhaust components for worn or damagcd
areas, loose clamps, cracksand leaks . ... ... v i i
11. Inspect turbine wheel for broken blades or signs of rubbmg .............
12. Inspect turbine heat blanket for condition and security..................
13. Inspect rigging of exhaust waste Sates .........c.iveeennneeonensoannns
14, Inspect rigging of alternate aircontrol ........c.ooivriiiiiiiiininnenn.,
15. Run up engine. check instruments for smooth, steady response........... o
16. Remove all Turbocharger components from the engine. Inspect
and repair or replace as necessary ..... e erereeiaen et

00000 O © O ©O O © © O O
0000CO © O O O O © © O O
© 0000OCO0 © © 0O O ¢ O 0o O ©

D. CABIN GROUP

I. Inspect cabin entrance door, baggage compartment door

and windows for damage, operation and secunty..........c.ocvecuiaenns
. Inspect upholstery for tears ....... ..ottt
. Inspect seats, seat belts. securing brackets and bolts
. Inspect trim OPeration ... ...t iv it ientarerritsratacssciaranns
. Inspect rudder pedals. brake pedals, and cylinders for

operation and leaks ....... .. i i i i i e
. Inspect parking brake

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

oW
cO 0000
0 00CCO

o0 Q000

o

..............................................
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TABLE II-1. INSPECTION REPORT (cont.)

D.

]
]

12.
13.

14,
15.

16.
17.

E.

L B e

wn

10.
1,

12.

Nature of Inspection

CABIN GROUP (cont.)

7. Inspect control wheels, column, pulleys and cables ......... fevveenanes
8. Check landing. navigation. cabin and instrument lights..................
9.
0
1

Inspect instruments, lines and attachments ............cc00eiencnnnnn..

. Inspect instruments, central air filter lines and replace filter..............
. Inspect condition of vacuum operated instruments and operation

of electric turn and bank (Overhaul or replace as required) ..............
Replace vacuum regulator filter........ooiiiiiin it iiii i
Replace filters, if equipped, in gyro horizon and dlrecnonal

-8 L Ceseeeiaeaeaaras
Inspect altimeter (Calibrate altimeter system in accordance

with FAR 91.170, if appropriate) ......vovvvrvenernnrnnnenns Ceererens
Inspect operation of fucl selector valve (See Note 14) ..... Ceiiir e .
Inspect oxygen outlets for defects and corrosion .....................\s
Inspect oxygen system operation and COMPONENTS .. ...uuvvrrenrnennnns

FUSELAGE AND EMPENNAGE GROUP

. Remove inspection panels and plates ..............c..... Crieasiaanees
. Check fluid in brake reservoir (Fill as required)..... heeeans Creve ey
. Inspect battery, box and cables (Check at least every 30

days. Flush box as required and fill battery per instructions
in Service Manual)..........coviiunnnn Ceraaeens Cetrrretereeearrrens

. Inspect electronic installations ...........cciininniir i Cerannsanas
. Inspect bulkheads and stringers fordamage ............c.coiiivinnnen
. Inspect loop and loop mount, antenna mount and electric

WITINE vttt ittt iiennnriansontasananas teserbsrenenter ety

. Inspect E.L.T. installation and condition of battery and

antenna (See latest revision Piper S/L No. 820)............00vviiinnne.

. Remove, drain. and clean fuel filter bow! and screen (Drain

and clean at least every 90 days) ... ...ttt i i

. Inspect fuel lines, valves and gauges for damage and

operation (See Note 13).................... Cerereveen Crereraees cees
Inspect security of all lines .......oiiiiiiiiiii ittt
Inspect stabilator and stabilator trim tabs for security of

mounting, free play of components and ease of operation

(Refer 1o Service Manual). ... iiiii ittt iiviietiansnnsnsiaans
Inspect stabilator bearings, bungee, and stabtlator tnm horns

control rod and trim mechanism for security of installation,

damage and operation (Refer to latest Piper Service Bulletin ..
3 T T 3 e eetieeeaneees

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

Inspection Time (hrs.)

50 | 100 | 500
o) 0
0 0]
0 o
0O 0
0 0
0O o
o
0 0
0 0
o 0
0 o
0 0
0 o)
0 o o
0 o
o 0
0 o
0 o
o) 0O 0
0 0
o 0
0 0
0] 0
o 0

O ©C O © 000

1000

CCOO0 O ©O0C 0000

®

o

o)
0]
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TABLE HI-I. INSPECTION REPORT (cont.)

E.

14.

15,
16.

17.
18.

19.
20.

21

-t

22

a—

Nature of Inspection

FUSELAGE AND EMPENNAGE GROUP (cont.)

Inspect fin front spar to fuselage attachment. per latest revision

of Piper Service Letter No. 751 and AD No. 75-12-06 ..................
Inspect fin. rudder and stabilator surfaces for damages..................
Inspect rudder and rudder tab hinges. horns and attachments

for security. damage and operation . ........viiiiiitiir e
Inspect rudder trim mechanism operation .................iiii ..
Inspect all control cables and trim cables for correct cable tension.

and turnbuckles. guides, and pullevs for damage. operation and

E: L 4T P
Replace rudder hinge bolts ... ... .o i e
Inspect rotating beacon for Wear. 1. .. vvurvvniniin i,
Lubricate per lubrication chart in Service Manual......................
Inspect security and condition of Autopilot bridle cables and

0 4o o P

23. Reinstall inspection panels and plates . .......c.ovvitiiinniriinneererrnns

. WING GROLP

Remove inspection plates and fairings ...........0viiriiinnnnennnn...
Inspect wing. aileron and flap surfaces for damage and loose
rivets. and condition of WINE LIPS ... o.etiri vt iiiriiiiiiie e,

. Inspect condition of walkway . ... ... i i e
. Inspect aileron attachments and hinges for damage. looseness

ANd OPETalION L. e e e e
Inspect aileron balance weight and arm for security and condition........

. Replace outboard aileron hinges with Aileron Qutboard Hinge

Bracket Kit No. 760 014 ... .. . .. i i
Inspect aileron cables for correct tension. pulleys, belleranks and
control rods for corrosion. damage and operation ............ovvvvnon..

. Inspect flap attachments and hinges. or tracks and rollers for

damage. looseness and operation. Clean tracks and rollers...............

. Inspect flap cables. pulleys. step lock. bellcranks and rods for

corrosion. damage and OPeration ..............vvinnmunrnannnannnnnnnn

. Replace pins and or bolts used with aileron hmges and fiap

hinges or tracks

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

. Lubricate per lubrication chart in Service Manual ......................
- Inspect wing attachment bolts and brackets (See Note 18) ..........0vu..

Inspection Time (hrs.)

-

50

100 | 500 | 1000

o0 OOC
o0 CO
O OO

o0 00 O
cOo 000C
CcCOo OC0OC

oo C©OoO O
oo 00 O

00 © ©0 © O 00 0QoC O

ojo)
o0
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TABLE 1II-1. INSPECTION REPORT (cont.)

Nature of Inspection

F. WING GROUP (cont.)
13. Inspect fuel tanks and lines for leaks and water ........ b ereaaeaaa,
14, Fuel tanks marked fOr Capacity ....covvuvvrrevrrrnrrnnrerinivnnesenns
15. Fuel tanks marked for minimum octane rating...... R,
16. Inspect switches to indicators registering fuel tank quantity..............
17. Inspect fuel cell Vents . ... vt ittt ittt ittt tatsnaeanrnnnnanes
18. Inspect thermos type fuel cap rubber seals for brittleness,
deterioration ........ieurevnaenernrrnsearaaareansnsnn Ceerrerrieaaan
19. Reinstall inspection plates and fairings...............c.ccviivennn. ceens
G. LANDING GEAR GROUP
1. Inspect oleo struts for proper extension. (Inspect for proper
fluid level as required) ............. i iaiiase e, veeanen
2. Inspect nose gear steering control ............cveivvininenn. ferrrenaes
3. Inspect wheels for alignment ................ e eriee e, Cereeaees
4. Put airplane on Jacks ... ....o it i it i it e,
5. Inspect tires for cuts, uneven or excessive wear and slippage ......... ceen
6. Remove wheels, clean, inspect and repack bearings ...........ciivinenn.
7. Inspect wheels for cracks, corrosion and broken bolts...................
8. Check tire pressure (Refer to Service Manual)..........covvrnrinnnenn.
9. Inspect brake lining and disc for wear and cracks ..........000viinnnnn.
10. Inspect brake backing plates for cracks ............. f i
11. Inspect condition of brake lines. ...........ciiiiiivirnanennnnnn Ceeeas
12. Inspect condition of shimmy dampener .............oiviiviiniiiinnnn,
13. Inspect gear forks for damage .........ovvvvivininnninreriniannenanns
14. Inspect oleo struts for fluid leaks and scoring . .......c.ovvvvminnnnnnnn.
15. Inspect gears struts, attachments, torque links, retraction
links and bolts for operation (See Note 11)........... e
16. Inspect torque link bolts and bushings (Rebush as required) .............
17. Inspect drag link bolts (Replace as required).............cviviinnnnnn
18. Inspect gear doors and attaChmMents . ..vvvererrnneroneeernnrsneennnnas
19. Inspect warning horn and light for operation ....... Ceerrr e,
20. Retract gear - Check Operation .....cuviverrernnrnroenasssnasasnranse
21. Retract gear - Check doors for clearance and operation.................
22. Inspect emergency operation of gear (See latest revision Piper S, 782) .,
23. Inspect landing gear motor, transmission and attachments...............
24, Inspect anti-retraction SySteM ... ....... vt iiinounvnonsnnsossnnn Ceves
25. Inspect position indicating switches and electrical leads for

LT o4

50

Inspection Time (hrs.)
100 | 5001 1000
O|lOo] O
o0, 0
oO| 0| O
O] 0! O
O] 0, O
oO!/0| O
0] (0] 0]

|

0|0, O |
oloi o |
0O, 0: 0
O+ 0 O
(0] o b
O| O
O] 0
O] 0, O
O, 0, 0
O 0 O
O}l 0] O !
oOj0| o0 ;
0 o O
O. 0! O
O| 0| O

0O, O
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0 0 @)
Oj,0} 0
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TABLE llI-I. INSPECTION REPORT (cont.)

P —

Nature of Inspection

Inspection Time (hrs.)

50 | 100 | 500 | 1000
G. LANDING GEAR GROUP (cont.)
26. Inspect rubber assist bungee cords and check bungee arms !
for wear, cracks and, or deformation. (See Note 12) ............. feeenun 0] O
27. Lubricate per lubrication chart in Service Manual...................... o) 0] o
28. Remove airplane from jacks.. ...ttt i i 0 O o
H. OPERATIONAL INSPECTION
i
1. Check fue! pump and fuel tank selector operation ............cvvvvvvnns 0 0 0] 0
2. Check indication of fuel quantity and pressure or flow
{ BAUBES . ..ttt uttnaiaiitrrorer et e et areann 0 O o 0O
i 3. Check oil pressure and temperature indications ..............ciaveennts 0 0 o 0
[ 4. Check generator or alternator OUtPUL . ...t innnrentionavinnnans o o o O
' 5. Check manifold pressure indications.......... g 0] 0 0 0]
‘ 6. Check operation of carburetor heat or alternate air. .................... 0 8] o 0
7. Check operation of brakes and parking brake .............. ... 0] 0 O 0
8. Check Operation of VACUUM BAULE . ...vuvrucneerenenenreannansnsasenns oo olo
!9, Check gyros for noise and roughness ...........ciiiieiiiiirerenananns 0 0] o' o
i 10. Check cabin heat operation ................. e eeeaeeeasr e o|lo0o]0O0:O0
l 11. Check magneto switch Operation .........coueeeneusnrnienen Ceevaeeaes olo|oOo; o0
| 12. Check magneto RPM variation ..........coiiiiiiiiiaiiiiian., RPN (o) 0 o1 0O
13. Check throttle and mixture Operation.........cooceenservanrvnes veeeeen 0ojloj0]}oO0
14. Check engineidle . ... i 0] o oO: 0
15. Check propeller SMOOThNesS . . ...ovuivrrnrvvnrriiiinnnereneraanennnns 0] 0 0] (0]
16. Check propeller gOVernOr action .......ovvvivnrnnnvennnonnenenenssnnns 0] 0] o 0]
17. Check electronic equipment OPETation ........vvvrsesasannnnnareaaaosss o 0 0] 0)
18. Check operation of CORMFOIS . ..vivvuniiiini e 0 0 (0] 0]
19. Check operation of flaps.................enn. Chreveanaeees Cheeaen o0} 0 0
20. Check operation of Autopilot. including automatic pllCh tnm and
Manual Electric Trim (See Note 16) ... .vvivi ittt ittt ianrvranrns O O 0 0O
'l GENERAL
|
' 1. Aircraft conforms to FAA Specifications...........coiiviiiinnniann 0] 0 0 0
' 2. All FAA Airworthiness Directive complied with ......... e ereaaeaae ojo}jo | O
3. All Manufacturers Service Letters and Bulletins complied with........... 0O} 0})0,] O
4. Check for proper Flight Manual ... it 0] 0] (0] o)
5. Aircraft papers in proper order ........ P 0] o 0] 8]
INSPECTION
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Refer to the last card of the Piper Parts Price List - Aerofiche, for a checklist of current rcvisi.

dates to Piper inspection reports and manuals.

2. All inspections or operations are required at each of the inspection intervals as indicated by a (0).
Both the annual and 100 hour inspections are complete inspections of the airplane, identical in
scope, while both the 500 and 1000 hour inspections are extensions of the annual or 100 hour
inspection, which require a more detailed examination of the airplane, and overhaul or replace-
ment of some major components. Inspections must be accomplished by persons authorized by
the FAA.

3. Piper service bulletins are of special importance 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. Intervals between oil changes can be increased as much as 100% on engines equipped with full flow
(cartridge type) oil filters, provided the element is replaced each 50 hours of opera-
tion.

6. Replace or overhaul as required or at engine overhaul (for engine overhaul, refer to latest revision

of Lycoming Service Letter L201).

Replace flexible oil lines at engine TBO per latest revision of Lycoming Service Bulletin 240.

Inspections given for power plant are based on the engine manufacturer’s operator’s manual

(Lycoming Part No. 60297-19). Any changes issued to the engine manufacturer’s operator's manual

supersede or supplement the instructions outlined in this report. Occasionally, service bulletins

or service instructions are issued by Avco Lycoming Division 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 Avco Lycoming distributors, or from the factory by subscription. Consult latest revision of
Lycoming Service Letter L114 for subscription information. Maintenance facilities should
have an up-to-date file of these publications available at all times. ,
b

00 =

9. Check cylinders for evidence of excessive heat indicated by burned paint on the cylinde
This condition is indicative of internal damage to the cylinder and, if found, its cause must
determined and corrected before the aircraft is returned to service.

Heavy discoloration and appearance of seepage at the cylinder head and barre] attachment area
is usually due to emission of thread lubricant used during assembly of the barrel at the facotyr, or by
slight gas leakage which stops after the cylinder has been in service for awhile. This condition is
neither harmful nor detrimental to engine performance and operation. If it can be proven that
leakage exceeds these conditions, the cylinder should be replaced.

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 rod assembly)

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

11. Refer to section VI of PA-24 Service Manual 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 Piper Service Letter 851.

14. Refer to latest revision of Piper Service Bulletin 354.

Interim Revision: 9/21/86 lNSPECTlO!

1E4




PIPER COMANCHE SERVICE MANUAL

NOTES (cont.)

. 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 accordrance
with instructions in section VIII of the service manual and lubricate per lubricattion chart
in section 1L

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 82-19-01.

19. Refer to VSP 69.

. Interim Revision: 9/21/86 INSPECTION
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SECTION 1V ®
STRUCTURE

Paragraph Aerofiche
Grid No.
4-1. T8 T 1Y T T+ YR 1E7
4.2, 0 LYo ] 3 T T AP {EX
4-1 Removal ... o i e i e 1ER
4-4, Removal Of Wing Assembly ... . i i ii e 1EX
4-5. Removal Of Wing Tip ..ottt e i e 1ER
4-6. Remorval Of Landing Light And Housing .............coiiiiniont... JEK
4-7, Remorval Of Alleron. ... i e it e 1E9
4-8. Removal Of Flap (Manually Operated) .............oooiiiiiin.. 1E9
3-9. Removal Of Flap (PA-24-250 Electricallv Operated And PA-24-260)..... 1E9
4-10. Removal Of Flap. (PA-24-400) . ...ttt iiiinnnennnenn, IE10
4-11, Removal Of Wing ... o i it it e sttt e IET0
4-12, Removal Of Empennage .. o.ovvttnitineinnatereneneennrnnrininns 1E10
4-13. Removal Of Rudder. ... ..o i 1E10
4-14, Removal Of Fim cuur it ittt ittt e e et e e 1ET
4-15. Removal Of Stabilator ....... ..ottt i e, TET]
4-16. Removal Of Stabilator Trim Tab .. ... ..o 1ET!
4-17. Removal Of Fuselage Components ..........oooiv i, 1E11
4-19. Removal Of Door Lock Assembly ...........coiviiiiin i anns IEN .
4-20. Removal Of Door Assembly ... ittt 1ET]
4-21. T 11T 1T 1E13
4-22. Installation Of Wing Assembly . ... oiiiiiiiiiiiii i [E13
4-23, Installation Of Wing ... .. i i i i i i it IE13
4-24. Installation Of Flap (Manually Operated) .............ooiiiiiinna.. 1E12
4.25. Installation Of Flap. (PA-24-250 Electrically Operated And (PA-24-260) . 1EI3
4-26. Installation Of Flap. (PA-24-400) ......... .ottt IE14
4-27. Installation Of Alleron .........uiiiiiiiiiiiiiriereeninneennnnans IE14
4-28. Installation Of Landing Light And Housing ..........oooviveiin i 1E15
4-29, Installation Of Wing Tip ..o vrt it irerrreamareereiaeassranans IE5
4-30. Standard Pitot Tube . ... .o e 1E1S
4-31. Heated Pitot TUbE ... vi i i i et it et iy 1E1S
4-32. Installation Of Empennage .. ..o iviinnriiiivriinareaionsearanneanis 1E15
4-33, Installation Of Fin ..ot ittt iaiesiacainsnans IEIS
4-34. Installation Of Rudder ...... oot ittt i 1E1S
4-35, Installation Of Stabilator ....... .. it i i IE16
4-36. Installation Of Tail Fairings.......coviiiriniiiiiii ittt eiannn, 1E16
4-37. Instaliation Of Fuselage Components .....vvvvvininiiiiiiiieiin e, IElI6
4-18. Replacement Of Windshield ........ .ot 1E16
4-19, Installation Of Cabin DoOr ...t ii i 1E17
4-40. Adjustment Of Door Locking Mechanism. (PA-24:250. Serial Nos.
24-2844 10 24-32BA) L. e e et et e 1E17

REVISED: 11/1/82
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4-41. Installation and Adjustment of Door lLocking Mechanism PA-24-250
Serial Nos. 24-3285 and up. PA-24-260 and PA-24-400 .,...........
4-42. Installation of ADF Loop Antenna (Fixed and Rotor Type).........
4-43. Installation of Marker Beacon Antenna . ............covvininnnenn
Fibeorglas Repairs ..o i i e i e e it r ettt e
3-45. Fiberglas Touch-Up and Surface Repairs ...................ooo0t.
1-46. Fiberglas Fracture and Patch Repairs ... ............civieninnn.
LN To T8 U R o T 1
3-4¥. Repair of Stabilator (Horizontal Tail Surface) .....................
4-49. Repair of Rudder ... oo i i i it i e et
3-50, Balancing Stabilator (Horizontal Tail Surface)............ccouiuntn
4-51. Checking and Balancing Rudder ......... .. o iiiiriiiiiinrenn.
452, Alleron BalanCing . ..ot i e e e
SECTION 1V
STRUCTURE

Acrofiche
Grnid No.

... 1E20

... 1E22

4-1. Introduction. This section covers the removal and installation procedures for the main structural

components. for checking and balancing the control surfaces and minor repairs. No major structural repuirs

are recommended without contacting the manufacturer. Minor replacement of skins may be made providing
there is no internal damage. Minor repairs such as patching the skin. welding. etc.. may be made in
accordance with the methods. techniques and practices set forth in Federal Aviation Administration.
Advisory Circular 43.13-1A. It may be necessary to cut access holes to make skin repairs in some areas of
the aircraft. Refer to Figure 4-14 for typical access holes.

CAUTION

Skin repairs must resultin a surface which is as strong as the original
skin. (Refer to paragraph 4-47. Structural Repairs.)

REVISED: 11/1/82 JE7
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NOTE

When torquing various assemblies, standard torque values are to be used
as found in Section Il of this manusl or FAA Advisory Circular
43.13-1A, unless otherwise scated in this manual.

The disassembly, sssembly, and rigging of component parts to the various conmrol surfaces can be
found in Section V of this manual.

42, Description. The structures of the PA-24 are of sheet aluminum, completely primed with zine
chromate and covered with acrylic lacquer on the exterior surfaces,

The fuselage is an all meral semi-monocoque consTruction comprised of bulkheads, stringers, stiffeners,
and longitudinal beams to which the outer skin is riveted.

Each wing airfoil section is a full candlever laminar flow type. The full length beam rype main spar is
joined with high sength butt fittngs in the center of the fuselage, making in effect 2 continuous main
spar. .

The all meral empennage group is a full cantilever design consisting of s vertical fin, rudder, and
stabilator with 2 oim tb. The stabilator and vertical fin have two chanpel main spars running full lengrh,
The seabilator is attached to the fuselage by a torque tube supported by bearing blocks

4-3, Removal.

44, Removsl Of Wing Assemibly. The major subassemblies of the wing may be removed individually or the
wing may be removed as a unit. To remove the wing, a fuselage supporting cradle is required, also a wing
support.

435, Removal Of Wing Tip.

a. Remove the sarews holding the wing tip to the wing.

b. Pull che wing tip far enough off to disconnect the navigation light wire ar the quick-disconnect
firting; then remove the wing tip.

4-6. Removal Of Landing Light And Housing.

a. Remove wing tip.

b. Remove the sheet meral screws from the landing light window assembly (1, Figure 4-1.)

¢. Remove the machine screws and clamps (2) holding the lamp (3).

d  Pull the lamp forward and remove the electtical leads (4) from rear of the lamp: then remove the
clamp.

: To disassemble the landing light housing, remove the screws located in the corners of the housing.

f.  Make sure that the electrical leads to the lamp are disconnected prior to removal and that the lamp

is not dropped when the front clamp and rear bracker are separazed.

STRUCTURE
ISSUED: 8/18/72
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1. Windew 3. Lemp 5. Meunting Brackst
2. Clomp 4. Blectrical Loeds &. Mounting

FIGURE 4-1. LANDING LIGHT INSTALLATION

. Removal Of Aileren.

Disconnect the aileron control rod at the inboard aileron hinge.

Remave the hinge boits, keeping track of the location of the spacer washers.
Pull the aileron straight off the wing to aliow the counter-weight to clear.

»
!
~

ooe

48, Remeval Of Flap (Monvally Opereted).

a. Remove the access plate to the flap belicrank located on the rear-under side of the wing at
approximately the center of the flap.

b. Disconnect the flap control rod and bellcrank, retum spring at the bellcrank.

c. Remove the hinge bolts.

d. Pull the flap straight off the wing.

4=9. Removai Of Flap. (PA-24-250 Electrically Operuted And PA.24.260)

a. Remove the access plate to the flap bellerank located on the rear-under side of the wing at
approximately the center of the flap. Remove the main gesr wheel weil splash pan.

b. Located at the rear inboard portion of the right wing is a combination flap retum and step
lock. By entering through the whee! well, release spring tension and disengage the step lock.
In the left wing is a flap retum spring only, relesse the spring tension,

c. Disconnect the flap control rod and bellcrank return spring at the bellcrank.

d. Under the inboard end of the right flap is an access plate to the step lock retum cable.

Back the adjusting nut off the cable end. The left wing, disconnect the flap retum cable at the
leading edge of the flap.

STRUCTURE
ISSUED: 8/18/72
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e. Remove the top rollers from the flap brackets. Alter the top rollers are removed. the flap
wil] swing forward allowing access for the removal of the lower rollers. Remove the flap.

4-10. Remaval Of Flap. (PA.24-400)

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 pan.

b. A flap step lock unit is located at the rear-inboard portion of the right wing. Enter through
the whee! well and release the spring tension and disengage the step lock.

c. Disconnect the flap control rod at the bellcrank.

d. Under the inboard end of the tight flap is an access plate to the flap step lock retum
cable. Back the adjusting nuc off the cable end. Remove the top rollers from the flap brackers.
The flap will swing forward allowing access for removal of the lower rollers. Remove the flap,

4—11. Removal Qf Wing.

a. Remove wing root fairings, all wing inspection panels, and the bottom fuselage access
panel.

b. Drain the gas from the wing to be removed. (Refer to Draining Fuel System, Section II.)
Drain the brake lines and reservoir. (Refer to Draining Brake System, Section II.)
Remove the front and rear seats.
Set the aircrait on jacks. (Refer to Jacking, Section II.)
Remove front floorboara and main spar cover panels.

g. Disconnect aileron balance cables at aileron bellcranks and aileron coatrol cables at
center of fuselage.

- P Ao

NOTE

The aft arm of the aileron bellcrank and splice sleeve of the aileron
contro] cable is marked with red paintto indicate correct cable hook
up. If the belicrank or cable is not marked, mark before discon-
necting. Use caution that the correct cables are marked.

h. Disconnect flap control cables at center of fuselage. (PA-24-180, PA-24-250 and
PA-24.260)

i. Disconnect flap control cable from within the wing. (PA-24-400)

i- Disconnect the fue] lines at the wing butt. :

k. Disconnect the airspeed lines.

1. Disconnect gear control cables from retraction mechanism at main gear.

m. Disconnect brake line and electrical wiring.

n. Arrange a suitable fuselage and wing support cradle. Remove wing jacks.

o. Remove the front and rear spar bolts. Within the fuselage, remove the main spar boits at
the spar splice and side of fuselage.

p. Remove the wing.

4=12. Removal Of Empennage.

4-13. Remeovai Of Rudder.
a. Remove the tail cone fairing.

STRUCTURE
ISSUED: 8/18/72
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b, Disconnect the navigation lights at the wire quick-disconnect.
c. Disconnect the control cables from the rudder hom.

d. Disconnect the rudder hom {rom the lower rudder hinge bracket,
e. Disconnect the two hinge bolts and remove the rudder.

4=14. Removel Of Fin.

2. Remove the tail fairing and rudder. (Refer to paragraph 4-13))

b. Disconnect the antenna wire from the fuselage assembly with the quick-disconnect fitting
located at the lower forward position of the fin,

¢. If the quick-disconnect is not installed, remove the antenna from the top of the fin and
separate the coaxial cable from the antenna.

d. Connect a fish line to the coaxial cable before removing it from the fin to facilitate in-
stailation.

e. Remove the bolts at the rear attachment bracket of the fin.

f. Remove the bolts at the front attachment bracket of the fin

4-15. Removal Of Stabilater.
a. Disconnect the stabilator trim control rod.
b. Remove the bolt connecting the left and right stabilator tab.
¢. Remove four bolts attaching the stabilator to the torque tube.
d. Slide the stabilator from the torque tube.

4—16. Removal Of Stabilater Trim Tab.

a. Disconnect the stabilator trim control rod.

b. Remove the stabilator trim hinge pin. Straightening the hinge pin to remove it may enlarge
the hinge pin holes. It is recommended to cut the hinge pins before removing and replace with
new pins.

4~17. Remavel Of Fuselage Companents.

4~18, The fuselage is the basic structure. Repairs 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 primary structure. It is recommended that the manufacturer be conmtacted for
information regarding specific alterations proposed,

4-19. Removal Of Dear Lack Assembly.

a. Remove door latch assembly by removing door trim upholstery and removing screws-at-
taching letch plate and latch assembly to door.

b. Disconnect latch pull rod from inside door handle.

¢. Remove complete latch assembly.

4=20. Removal Of Door Assembly.
a. Disconnect the door stop assembly.
b. Dtive out the 1/16'' roll pin securing each doot hinge pin.
¢. Remove the door hinge pins and remove door. Do not let serrated plates drop out.

STRUCTURE
ISSUED: 8/18/72
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FIGURE 4-2. WING ATTACHMENT FITTINGS
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4-21. Insuilation.
4-22. Installaton Of Wing Assembly.

4-23. Instailagon Of Wing. (Refer to Figure 4-2.)

a. Slide the wing panels into the fuselage until the main wing spars butr against each other at the spar
center attachment fitting. Set the wing panels on tresdes,

b. Artach the wing panel rear spar to the attachment ficting on the side of the fuselage, Maximum
permissible gap berween face of spar and fuselage artachment is .010 (before tightening nur).

€.  Attach the wing panel front spar to its atrachment firtdng. Insert the necessary spacer shims
washers.

d. Armach the lower spar artachment strap and the spar support tube assembly to the bortom spar
capstrip. No gap is permissible between spar splice plates and capserip.

e. Arttach the upper spar attachment strap and the sear support to the top spar capstrip with boits.

f.  Amach rear of spar center support tube assembly to the actachment bracket with a bole.

g. Install upper rear and front spar artachment siraps and the spar suppor tube to the spar web at
the jointure of the front wing spars.

h. Actach the upper spar cap bracker to outer sides of the fuselage frame and install the bolt.

i.  Amach the iower spar cap to outer sides of fuselage frame and inwall boles.

j- Tighten all attachment boles. Torque boles securing spar splice plates to capserip to 13 to 24 foot
pounds and all other boits use standard rorque values.

k. From fuseiage assembly. connect airspeed, fuel, and brake lines and main gear control cables to
wing panels.

. Connect aileron control cables.

m. Connect aileron balance cables to aileron bellcranks at outhoard section of wing panels.

n. Connect the flap cables and safery.

NOTE

The flap control cables for the PA-24-400 are to be inserted into the
wing as the wings are being installed on the fuselage.

4-24. Insullation Of Flap (Manually Operated).

Position flap in place, lubricate (See Lubrication Chart, Section il) and install hinge bocs.
Move the flap through its full travei to ascertain that there is no binding,

Connect the flap control rod and bellerank rerurn spring.

Check flap adjustnents. (Refer to Rigging Of Flap, Section V.)

Install access plate and wheel well spiash pan.

s a0 o

+-25. Installation Of Flap. (PA-24-250 Elecrrically Operated And PA-24-260.)

2. Ascertain that the flap control rod is installed to the flap.

b. Position {lap in place. lubricate flap rollers and tracks (See Lubrication Chart. Section [I) and
install the lower roiler assemblies. (Refer to Figure 4-3,) When nylon rollers are installed lubrication of
roilers and tracks is not required.

¢.  Swing the flap rearward and install the remaining roller assemblies. Move the flap through its full
trave] to ascertain that there is no binding.

d. The right flap, insert the flap retumn step lock cable end through the leading edge of the flap. The
left flap, connect the flap return cable o the leading edge.

¢.  Connect the flap conrroi rod and bellcrank rerurn spring.

STRUCTURE
ISSUED: 8/18/72

1 E13




PIPER COMANCHE SERVICE MANUAL

AR

Y. NUT 1. NUT As
2. WASHER 2. WASHER
3. SPACER 3. SPACER
:- gstgiﬂ WASHER :. %ACER WASHER
. . BOLT
8. WING FITTING
;. FLAP FITTING g: !"&951'%"'3‘3
8
o
3
(.}
FIGURE 4-3. FLAP ROLLER INSTALLATION FIGURE 4.4. AILERON BEARING
(ELECTRICALLY OPERATED) INSTALLATION

f. In the right wing, by entering through the wheel well, draw the flap retum step lock cable
and connect. Engage the step lock. In the left wing connect the flap return spring.

§- Check flap rigging and adjustments. (Refer to Rigging Of Flap, Sectica V.)

h. Install access plates and wheel well splash pan.

NOTE

When installing flap rollers, position spacer washers to allow no
side binding and ascertain that the rolle: bushings will roll free.

4=26. Installation Of Flap. (PA-24.400)

a. Ascertain that the flap control rod is installed on the flap.

b. Position the flap in place, lubricate the flap rollers and tracks (Refer to Lubrication Chart,
Section II) and install the lower roller assemblies. (Refer to figue 4-3.)

c. Swing the flap rearward and install the remaining assemblies. Move the ilap through its
ful! travel to ascertain that there is no binding.

d. The right flap, insert the step lock cabie through the leading edge.

e. Connect the flap control rod to the bellcrank.

f. Enter through the right wheel well and connect the step iock return spring. Engage the
step lock.

g. Check flap rigging and adjustments. (Refer to Rigging Of Flap, Section V.)

h. Install access plates and wheel well splash pan.

4~27. Installation OF Aileron.

a. Position the aileron, lubricate (Refer to Lubrication Chart, Section II) and install the in-
board hinge bolt. (Refer to figure 4-4.) Install the outboard bolt. Place the spacer washers 1o

allow for best alignment of hinges. Move the aileron through its full travel to ascertain that there
is no binding.

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

428, Insralletion Of Londing Light And Housing.

a. Install the landing light housing, securing with screws in each comer.

b. Connect the electrical leads to the back of the lamp and secure the lamp to the mounting
bracket. Ascertain that the lamp will light.

¢. Install the landing light window.

4-29. Installetion Of Wing Tip.
». 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 Pitet 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 gquick-disconnect f{itting 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 paael.

4-32. Installation Of Empennage.

4--33. lnstallation Of Fin.

a. Position the fin on the top of the fuseiage aft section and align the holes in the front
attachment plate with the hoies in the front attachment piate on the fuselage. Align the holes in
the rear mounting bracket of the fin with the holes in the rear artachment plate on the fuseiage.

b. Install the bolts and screws on the forward attachment plate and on the rear mounting
bracket of the fin assembly.

¢. Install the receiver antenna in the fin tip if the radio equipment is installed in the air-
piane,

d. Connect the receiver coaxial cable to the root of the fin assembly if the receiver antenna
is instailed on the f{in.

e. Connect the overhead sensing antenna between the fin asszembly 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 Rydder.
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,
5. Connect the rudder hom to the rudder hinge bracket on the fuselage with a clevis bolt.
¢. Connect the two rudder control cables o the rudder horn with clevis bolts.

STRUCTURE
ISSUED: 8/18/72
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NOTE

In the event that the lower rudder artachment bracket is ever removed
or replaced, install the four artachment boles with the heads toward the
front of the aircrafe.

4-35. Installadon Of Stabilutor.

a.  Slip the left stabilaror on the stabilator torque tube and align two holes in the stabilator with holes
in.the torque tube,

b. Secure the stabilator with two bolts.

¢. Install the right stabilator in a similar manner as the left stabilstor.

d. Connect inboard trailing edges of the left and right stabilator and install the bolt

e.  Attach the stabilator trim rod to the stabilator trim tabs and install the boit.

f.  If stabilator leading edge guards are installed, check to see that rear edges of guards fit stabilator
contour without any wrinkles or gaps.

NOTE
Rig Empennage Group as described in Section V of this manual.

4-36. Installadon Of Tail Fairings.

a.  [nstall the fin root fairing.

b. Connect the quick-disconnect firting on the il light wire before positioning the tail cone
assemnbly onto the fuselage rear bulkhead.

¢.  Artach the tail cone fairing.

4+37. Insuallation Of Fuselage Components.

4-38. Replacement Of Windshield. The windshield on the PA-24 consists of two sections which mav be
replaced as follows:
2. Remove windshield outside collar fairing bv removing attaching screws.
Remove windshieid divider strip by removing attaching machine screws and nuts.
Remove left or right upper interior windshield trim panel by removing attaching screws.
Remove left or right interior fairing from windshield post.
Windshield can now be removed by pulling it out from channels.

pango

NOTE

A damaged windshield should be saved since it can be used as a partern
for drilling holes in a new windshield.

f. Grind new windshield to fit in windshield channels and grind half hoies for screws to fit in
windshield divider strip.

g Apply black electrical tape. Prestite number 163, over edges of windshield.

h.  Apply .125 inch 3M Sealer number 1126, manufacrured by Minnesota Mining Mfg. Company.
berween windshield and channels.

i. Install new windshield in windshield channels and allow .12$ inch ciearance berween two sections
of windshield at divider post to allow for expansion.

j  Install windshield collar.

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

K. Install interior trim panels.
I Reter to Table H-11 tor proper torques of attachment hardware.

4-39. Installation of Cabin Door. The entrance door on the Comanche is made of formed aluminum
assemblies spot welded together. This type of construction gives a ridged assembly. but sull retains the
flexibility needed for proper fitting of the door.

When installing a new door, follow the procedure given below:

a4.  Temporarilhy mount the new door on the fuselage using two 10-32 bolts at the hinge points. As the
door will be removed from time to time durning fitting. the bolts will make the door easy to remosze.

b.  Swing the door closed and check for alignment of the main door latch and the auxiliary latch with
their respective latch striker plate. If the door fails to align. remove it and reposition the two serrated door
hinge bushings. (See 1. Figure 4-5.) Repeat the above procedure until the door is properly aligned.

¢.  Once the door is properly aligned with the door frame. the procedure of trimming and fitting the
door can be started. Using a small pair of metal shears and a file. trim the door edges until there is an
approximate clearance of 1 X inch between the fuselage skin edge and the door edge. (See Figure 4-5.)

d.  After the door is fitted. use a short piece of | 4 inch diameter dowl and a hammer to contour the
edges of the door 1o ahgn with the fuselage skin.

€. With the door removed use sandpaper to smooth the rough edges. Replace the door using the

required hinge pins, staked with roll pins. Install the door holding assembly. Apply a light coat of oil to the
laich assemblices,

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 (3)and (4) so that latches
(1) and (2) are fully extended when the door handle is in lock position (full forward): (1) retracted when

(2) 15 in closed position (neutral handle position - no force applied): and finally (1) and (2) retracted when
door handlc is in open position (handle in full rear position.)

REVISED: 4/10/81 STRUCTURE
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FIGURE 4-6. DOOR LOCKING MECHANISM
PA-24-250, Serial Nos. 24-2844 to 24-3284

b. Install lock assembly (5). using horizontal locator line, so the stop plate will contact roc
(3) just before the rod (3) starts over the center. There should be a slight amount of free handle movement
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. buttori (8) must be pulled up to allow the pawl on strap (7) to clear
arm (6) and return the lock to the unlocked position. Adjustment for this operation is made by bending
arm (6) and or strap (7). it is important to note here that button (8) must be free of excess friction in the
rubber grommet.

e. Now install rod (9) while the locking mechanism is in locked position. Adjustment should be made
so that the stop plate is completely unlocked before the forward tab on rod (9) engages plate (10). These
adjustments are made by bending the forward tab and secondary push rod on assembly (9).

4-41. Installation And Adjustment Of Door Locking Mechanism. (PA-24-250. Serial Nos. 24-3285 and
up. PA-24-260 and PA-24-400) (Refer to Figure 4-7.)

a. Install the upper (1) and lower (2) latch assembilies.

b. Install laich cable assembly (3) and connect the clevis rod end to the upper latch. Allow approx-
imately three threads of the cable end exposed from the clevis. tighten the lock nut.

¢. Lubricate and install latch plate (4). door lock release (7) and latch spring (5).

d. Lubricate and install the door handle shaft-plate assembly (6). With the latch plate in locked position.
draw the door handle up and to the rear allowing the paw! of the handle-plate assembly (6) to catch the latch

plate (4) as shown in Figure 4-7.

ISSUED: 8/18/72 STRUCTURE
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1. UPPER DOOR LATCH
2. LOWER DOOR LATCH
3. UPPER LATCH CABLE
4. LATCH PLATE

8. SPRING

6. HANDLE PLATE

7. DOOR LOCK RELEASE
8. CLEVIS

9. CABLE TUBE

10. DOOR LATCH TUBE
11. COVER PLATE

12. LOCK RELEASE TUBE
13. SPRING

FIGURE 4-7. DOOR LOCKING MECHANISM
PA-24-250, Serial Nos. 24-3285 and up, PA-24-260 and PA-24-400

e.  Align the latch cable clevis end (8) holes with the lower hole of the handle-plate assembly (6).

Ascertain that the clevis pin will slip freely through these holes. Remove the pin and take in one turn if
adjustment is with a cable that has been previously installed and two turns with a new cable.. Install the pin
and safety. Check that tube (9) will rotate freely.

f.  Install door latch tube assembly (10). and pin. safety at the handle-plate asembiy. Install cover
{11) and secure. '

g. Install the latch tube clevis end to the lower latch assembly. Adjust the clevis to allow the inside
handle to operate when the outside handle is moved in and out through its three positions. The outside
handle 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 (1 and 2)
are fully extended when the door handle is in a locked position (full forward). the upper latch (1) is retracted
when the lower latch is in closed position (neutral handle position. no force applied) and both latches are
retracted when the handle is in open position (full rear).

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

ISSUED: 8/18/72 STRUCTURE
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4=42. Installatien Of ADF Leep Antenna. (Fixed and Rotor type)

4. Locate the ADF loop antenna mouating opening on the bottom of the fuselage and connect
the two antenna couplings to the unit from inside the fuselage. This will pertain to both types
of amtennas.

b. Place the corrector loop over the antenna loop and install the four No. 8-32 mounting
screws, then install loop housing with eighteen No. 8-32 machine screws.

¢. If the fixed type loop is used, installation will consist only of connecting the antenna
leads and mounting unit to the fuselage surface.

4=43. Installation Qf Marker Beacon Antenna.
a. Mount the marker beacon antenna on the bottom resr skin of the fuselage forward section.
b. Connect the antenna lead-in wire to the insulator mounted on the bottom rear skin of the
fuselage.

444, Fiberglas Repeirs. The repair procedure in this manual will describe the methods for
the repair of fiberglas reinforced structures. Paragraph 4-45 describes Toucheup and Surface
Repairs such as blisters, open seams, delsminations, cavities, small holes and minor damages
that have not harmed the fiberglas cloth material. Paragraph 4-46 describes Fracture and Parch
Repairs such as puncture, breaks and holes that have penetrated through the structure and dam-
aged the fiberglas cloth. A repair kit, part number 756 729, that will furnish the necessary
material for such repajrs is available through Piper Aircraft Distributocs.

NOTE

Very carefully follow resin and catalyst mixing instructions
furnished with repair kit.

4—45. Fiberglas Touch-Up And Surface Repairs.

3. Remove wax, oil and dirt from around the damaged area with acetone, Methylethylketone
or equivalent and remove paint to gel coat.

b. The damaged area may be scraped with a fine blade knife or a power drill with a bum
atzachment o roughen the bottom and sides of the damaged area, Feather the edge surrounding
the scratch or cavity., Do not undercut the edge. (If the scratch or cavity is shallow and pene-
trates only the surface coat, continue to step h.)

¢. Pour a small amount of resin into a jar lid or on a piece of cardboard, just enough to fiil
the area being worked on. Mix an equal amount of milled fiberglas with the resin, using a purty
knife ot stick, Add catalvst, according to kit instruction, to the resin and mix thoroughly. A
hypodermic needle may be used to inject gel into small cavities not requiring fiberglas millings
mixed with the gel,

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

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

f. Allow the gel to cure 10 20 15 minutes until it feels rubbery to the touck. Remove the
cellophane and trim flush with the surface, using a sharp razor blade or knife, Replice the

STRUCTURE
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cellophane and allow to cure completely for 30 minutes to an hour. The patch will shrink slightly
below the structure surface as it cures. (If wax paper is used, ascertain wax is removed from
surface.) .

g. Rough up the bottom and edges of the hole with the electric burr attachment or rough sand
paper. Feather hole into surrounding gel coat, do not undercut,

h. Pour out a small amount of resin, add catalyst and mix thoroughly, using a cutting motion
rather than stirring. Use no fibers.

i. Using the tip of a putty knife or finger tips, fill the hole to about 1/16 inch above the
surrounding suzfsce with the gel coat mixtyre.

i, Lay a piece of cellophane over the patch to start the curing process. Repeat step f,
trimming patch whan partially cured.

k. After trimming the patch, immediately place another small amount of gel cost on one edge
of the patch and cover with csllophane. Then, using a squeeges or the batk of a razor blade,
squeegee level with area surrounding the patch; leave the cellophane on patch for one to two
hours or overnight, for complete cure.

l. After repair has cured for 24 hous, samd petched ares, using a sanding block with fine
wet sandpaper. Finish by priming, again sanding and applying color coat.

4-46. Fiberglas Fracture And Patch Repairs.

a. Remove wax, oil and dirt from around the damaged area with acetone, methylethylketone
or equivalent.

b. Using a key hole saw, electric saber saw, or sharp knife cut away ragged edges. Cut
back to sound material.

¢. Remove paint three inches back fom around damaged area.

d. Working inside the structure. bevel the edges to spproximately a 30 degree angle and
rough-sand the hole and the area around it, using 80 grit dry paper. Feather back for about two
inches all around the hole. This roughens the surface for strong bond with pstch.

e. Cover a piece of cariboard or metal with cellophane. Tape it to the outside of the struc-
ture, covering the hole completely. The cellophane should face toward the inside of the structure.
If the repair is on a sharp contour or shaped area, a sheet of aluminum formed to a similar con-
tour may be placed over the area. The aluminum should aiso be covered with ceilophane.

f. Prepare a patch of fiberglas mat and cloth to cover an area two inches larger than the
hole.

g Mix a small amount of tesin and cataiyst, enough to be used for one step at a time, ac-
cording to kit instructions.

h. Thoroughly wet mat and cloth with catalyzed resin. Daub resin on mat first, and then on
cloth. Mar should be applied against structures surface with cloth on top. Both pieces may be
wet out on cellophane and applied as a sandwich. Enough fiberglas cioth and mat reinforcemernts
should be used to at least replace the amount of reinforcemeats removed in order to maintain
the original strength. If damage occurred as a stress crack, an extra layer or two of cloth may
be used to strengthen area.

i. Lay patch over hole on inside of structure, cover with cellophane, and squeegee from
center (o edges to remove all air bubbles and assure adhesion around edge of hole. Air bubbles
will show white in the patch and they should all be worked owt to the edge. Remove excess resin
before it geis on the part. Allow patch to cure completely,

j. Remove cardboard or aluminum sheet from outside of hole and rough-sand the patch and
edge of hole. Feather edge of hole about two inches into undamaged area.

STRUCTURE
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k. Mask area around hole with tape and paper to protect surface. Cut a piece of fiberglass mat about
one inch larger than the hole and one or more pieces of fibergiass cloth two inches larger than the hole.
Brush catalyzed resin over hole, lay mat over hole and wet out with catalyzed resin, Use a daubing action
with brush. Then apply additional layer or lavers of fiberglass cloth to build up patch to the surface of
structure. Wet out each laver thoroughly with resin,

. With a squeegee or broad knife, work out all air bubbles i in the patch. Work from center to edge,
pressing patch firmly agusinst the structure. Allow patch to cure for 15 to 20 minutes.

m. As soon as the patch begins to ser up, but while still rubbery, take a sharp knife and cut away
extra cloth and mac. Cur on outside edge of feathering. Strip cut edges of structure. Do this before cure is
complete, to save extra sanding. Allow patch ro cure overnight.

n. Using dry 30 gric sandpaper on 2 power sander or sanding blodt smooth patch and blend with
surrounding surface. Should air pockets appear while sanding, puncrure and fill with catalyzed resin. A
hvpodermic needle may be used to fill cavities. Let cure and resand.

0. Mix catalyzed resin and work into patch with fingers. Smooth carefully and work into anv
crevices,

p. Cover with cellophane and squeegee smooth. Allow to cure completely before removing
cellophane. Let cure and resand.

q. Brush or spray 2 coat of catalyzed resin to seal patch. Sand pacch, finish by priming, again sanding
and applyving color coat.

NOTE

Brush and hands may be cleaned in solvents such as acetone or
methviethvikerone. If solvents are not available, a strong solution of
derergent and water may be used.

447. Structural Repairs. Structural repair methods used must be made in accordance with the regulations
set forth in FAA Advisory Circular 43-13-1. To assist in making repairs and/or replacements, Figures 48
thru 4-13 identifies the rype and thickness of various skin material used. Never make 2 skin replacement or
patch plate from material other than the type of the original skin, or of a different thickness chan che
original skin. The repair must be a3 strong as the original skin. However, flexibility must be retained so the
surrounding areas will not receive extra stress.

{t may be necessary to cut access holes to make skin repairs in some areas of the airplane. Refer to
Figure 414 for typical access holes,

WARNING
NO access holes are permitted in any control surfaces,
WARNING
The use of patch plates for repairs of all movable rail surfaces is
prohibited. The use of any filler material normally used for repair of

minor dents and/or mazerials used for filling the inside of surfaces is also
prohibited on all movable tail surfaces,

STRUCTURE
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4-4X, Repair of Stabilator (Horizontal Tail Surface). Precautions must be taken when performing am
maintenance and or repairs to the stabilator and stabilator trim tabs. Repairs must be made in a manner
that maintains the onginal contiguration, strength. stiffness and weight distribution. Repairs are limited
to replacement of complete skin sections. ribs. hinges, spars. etc.. and paint.

WARNING

During the course of any repair work being accomplished on the
stabilator, the complete stabilator, stabilator trim tab and trim
tab mechanism should be checked tor “free plav.” 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 ot hinges and painting. Should tabs require
repairs other than those stated above. replace with new parts.

4-49. Repair of Rudder. Precautions must be taken when performing any maintenance and or repairs to
the rudder. Repairs must be made in a manner that maintains the original configuration. strength. suttness
and weight distribution. Repairs are himited to replacement of complete skin sections. ribs. hinges. spars.
etc. and paint,

WARNING

NO repairs to the rudder are allowed, other than those stated aborve.
The structural integrity of the assembly must be maintained.

4-50. Balancing Stabilator (Horizontal Tail Surface) (Refer to Figure 4-7a.) The importance of keeping the
horizontal tnl surtace in proper balance cannot be over emphasized.

NOTE

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

I.  Suabilator: Check the stabilator for any “free play™ at its attachment points by grasping cach
halve near the tip and gently trving to move it up and down. fore and aft. and in and out. on its torque tube.
NO play s allowed.

REVISED: 6/23/76 STRUCTURE
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AST? .

LIGHTENING HOLES TO BE
DRILLED IN THIS ARRA ONLY

BALANCE MLATE P/N 21664 (AS REQ.)

SALANCE PLATE /N 81262 (AS REQ.)
PA-24-180, PA-24-250 and PA-24-260

ARle

NOTE: REmove
CHECK WEIGHT

AFTER BALANCING.

(2 Ibs. 13.25 oz.}

1. BALANCE ARM
3 2. STABILATOR CONTROL CABLES
; 3. EXTENSION SPRING CABLE
4. PLATE, P/N 23170-00
5. BALANGE ARM WEIGHT
PA-24-400 6. MASTER CHECK WEIGHT, P/N 2354100

FIGURE 4-7a. STABILATOR BALANCE WEIGHT

STRUCTURE
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2. Stabilator Trim Tab: Set the stabilstor trim tab in neuwal position. This neutral position is
determined with the airpiane properly rigged per instructions given in this secrion of the service manual: the
conmel wheel in its neuwal posision per Table V-1, and the trim indicator at irs neurral position. Place a2
support under the stabilator spar to prevent movement. (Refer to Figure 47b.) Obmin 2 straightedge long
enough to extend from the ground up to 2 few inches above the oim twb wiling edge. Place the
straightedge next to the oim b inboard (center) miling edge and grasping the b, gently move it up and
down, withoutr moving the stabilutor, mark the limits of the tab free plsy on the straightedge. The overall
travel (free play) must not exceed .076 of an inch., The use of a dial indicator and fixed stand is
recommended. (Refer to Figure 47b.)

3. Seabilator Trim Tab Mechsnism: The complete trim tab mechanism should be checked for
free play at the various components such as wim conool rod end besring, orim bellerank, wim wrew, wim
drum and oim drum assembly. The bearing located between the stabilator tab horns should fit close enough
to eliminate play in the actuator system. However, it should not be 30 dght that the conol rod cannot
casily be moved sideways or endwise on the bearing.

Whenever any porton of the horizontal il surface has been repaired and/or repainted (refer to
paragraphs 447 and +48), it must be rchalanced before the airplane is flown. The following balancing
procedure is recommended:

a  The horizontal tail surface installation must be compiete and ready for flight before balancing.

b. The control cables ar the balance arm must be disconnected before balanang.

NOTE

The stabilatar must be balanced withour leading edge guards. If leading
edge guards are installed, remove them prior to balancing. Reinsull after
balancing.

CAUTION

It is very important to have the stabilaror free to rotate with 2 minimum
of frictional resistance. To insure this requirement, check the bearings,
oim wb hinges and tab control rod end bearings for rust, dirt or worn
parts. If any of these conditions exist, repuir or repiace before balancing.

NOTE

There are several different szabilator balancing procedures; one for the
PA-24-180, 250 and 260 aircraft without dp weights, another for the
PA-24-400 aircraft, and one for the PA-24-250 and 260 aircraft with
stabilator tip balance weights instalied.

¢. (PA-24-180, 250 and 260) Afrer complying with steps (a) (b) and both the NOTE and CAUTION
proceed as follows:
1. Level the aircraft and set the oim tab in neuml position.

REVISED: 6/25/78 STRUCTURE
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2. The control arm must be connected between the stabilator trim tab horns and the trim l.
adjustment mechanism.

2. Addwecightlinks P N\ 81262 and or 21564 as necessary or decrease weight by drilling balance
weight in designated area. (Refer to Figure 4-7a,) *

4. Check the stabilator throughout its complete travel (trailing edge up. down. center. ete.): it
should not move from any position it is placed in when properly balanced.

d.  (PA-24-300) After complying with steps (a) (b) and both the NOTE and CAUTION proceed as

folows:

. 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.

3. Place a master check weight. PN 23541 (2 1bs. 13.25 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 completeh
balanced. The stabilator should not move from any position (trailing edge up. down. center. ctc.) it i
placed in when properly balanced.

5. Evenly distribute weights on both sides of the arm: remove master check weight and connect
controls.

e, (PA-23-250 and 260 with stabilator tip weights)
. level the aircraft and set the trim tab in neutral position,
2. The control arm must be connected between the stabilator trim tab horns and the trim tab

adjustment mechanism.

X Add weight links. PN ¥1262 and or 21564 as necessary or decrease weight by drilling t.
balance weight in the designated area. (Refer 1o Figure 4-7a.)

4. Check the stabilator throughout its complete travel (trailing edge up. down. center. ctc.): it
should not move {rom any position it is placed in when properly balanced.

Juy

-—l'_"—-

STASMLATOR s
SUPrFORT

STAMD O ' ,.-- &

DIAL INDICATOR

FIGURE 47b. CHECKING STABILATOR FREE PLAY ’
STRUCTUR
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5. Remone the center balance weight and all attaching hardware (nut. bolts. washers and balance
plates) with the exception of the control cable attaching hardware. and weight the removed items. The
weight limits of the combined removed items are 2 pounds 15 ounces maximum to 3 pounds & ounces
minimum. Should these limits be exceeded. it will be necessary to locate the problem and correct it prior to
flight.

NOTE

Problems may anse from previous improper maintenance and or
repairs. such as excessive use of puttyv. wrong components. ¢1c.

CAUTION

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

4-51. Checking And Balancing Rudder. (Refer to Figure 4-7c.) The rudder must be checked to assure it iy
properlv balanced whenever it has been repaired. repainted. or altered in any manner. The balancing
requirement of the rudder must be checked with the complete assembly removed from the airplane.

NOTE

The PA-24-400 rudder is properly balanced as long as head weight is
installed. \o further balancing is required. Should repainting be
required. it will be necessary to remove all old paint prior to applyving
the new paint to insure staving within the balance limits.

a. Remone the rudder from the airplane. in accordance with instructions given in Paragraph 4-13. The
rudder must be complete including rudder control horn. balance weights, tip. etc.

b.  Insert bolts in the two end hinges and place the complete rudder assembly on a suitable balance
stand. a~ shown in Figure 4-7c.

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

d.  With the centerline of the rudder level. obtain a reading on the scale. Subtract the weight of any
support used between the trailing edge of the rudder and the scale.

€. Measure the distance (in inches) between the point at which the support on the scale contacts the
rudder surtace and the centerline of the rudder hinge, This is Measurement D on Figure 4-7c.

f. Mulupls the weight (obtained per paragraph d.) by the distance (obtained per paragraph ¢.).

g. The product imoment) should be in accordance with specifications given for the specific model
aireraft being serviced.

REVISED: 4/10/81 STRUCTURE
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HINGE MOMENT (Trailing cdge heavy)

MODEL
PA-24-180 13. = 2.5 inch-pounds
PA-24-250 13. £ 2.5 inch-pounds
PA-24-260 15.5 & 2.5 inch-pounds

NOTE: Listed Hinge Moments are applicable to compiete
rudder assemblies, painted and with balance

weights and rudder tip installed.

NOTE

A rudder which is overly trailing edge heavy may be balanced by adding
addidonal weight in the form of AN960-10 washers under the heads of
the balance weight attachment bolts. A maximum of two washers per
bolt along with longer boits to accept the added washers is allowed. The
washers must be spaced evenly on both balance weighes (Refer wo

Figure 4-7¢.)

h. Any rudder which does not balance within the given specifications must be altered or replaced,
i. Install complere rudder assembly on zircraft, in accordance with instructions given in Paragraph

434,

4-52. Aileron Balancing.

NOTES

The ailerons are propexly balanced as long as the lead weight and steel
arm are installed. No further balancing is required. Should repainting be
required it will be necessary t remove all che old paint prior w spplying
the new paint to insure staying within the balance limits.

STRUCTURE
REVISED: 10/3/77
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1837

MAXIMUM OF TWO
WASHERS PER BOLT

KNIFE EDGE
SUPPORTS -

TORQUE TO
48+ 2IN. LBS.

SEE NOTE

BOLT THAU HINGE

2587 MEASUREMENT O

X
@L LEVEL CENTER LINE \

ACCURATELY
CALIBRATED
SCALE

BALANCE STAND

[ /

NQTE: Refer to Torque Tabie H1-il in Section |}

FIGURE 4-7< CHECXING AND BALANCING RUDDER
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NO MATERIAL THICKNESS NO MATERIAL THICKNESS
1 2024.73 0025 2024.T3 0032%%
2 2024.13 00285 21 2024.T3 0032
3 2024-T3 0020 22 2024.T3 0040
4 2024-T3 002% 23 2024-0 0040°
5 202473 0 025 24 2024.73 Qo020
6 2024-7T3 0025 2024.73 0020= °-
7 2024.73 0020 2024-73 002585 2 2.0,
8 2024-0 0 025° 28 2024-T3 0032
9 2024.13 0 020% 26 2024.73 0025

2024-73 0 025%% 27 2024.-T3 0032

10 2024.T3 0020 28 2024-T3 0020

" 202413 0040 29 2024.73 0032

12 5052-0 0040 30 2024-13 0032

13 2024.73 0 025 N 2024.73 0025

14 5052-0 0040 32 2024-73 0025

15 3003-0 0 051 33 2024-73 0025

16 2024-0 0 025- 34 202413 0025

17 202413 0032 35 2024-T3 0025

18 2024.73 0032 36 THERMO-

PLASTIC 0093

19 2024.73 0032 37 2024-0 0025

20 2024.73 0 025% 38 3003.0 0032

* HEAY TREAT TO 2024-T4 AFTER FORMING
** RIGHT SIDE ONLY
= LEFT SIDE ONLY. SERIAL NO 1 T0 102

** LEFT SIDE ONLY BSERIAL NO 103 AND UP
% PA-24.180 & PA.24.250
%% PA-24-260

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

ISSUED: 8/18/72
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NO MATERIAL THICK N_ESS
' THERMO- 1 A
PLASTIC 0 083%
FIBER .
GLASS %%
2 2024.T3 0016 10 2
3 2024-13 0020
a 202413 0016
5 THERMO - 3
PLASTIC 0093
6 2024.T3 0020
7 2024-13 0032
8 2024.73 0016 9
9 2026-73 0016
10 THERMO-
PLASTIC 0 093%
n FIBER.
GLASS

NO MATERIAL THICKNESS NO MATERIAL THICKNESS

1 THERMO.-

PLASTIC 0 093% 7 2024-73 0040

FIBER-

GLASS %% 8 2024-T3 0040
2 2024.73 0025 9 2024.73 0015
3 2024-T3 0020 10 2024-73 0025
4 2024.73 0025% 11 2024-13 0016

2024-13 0 032%% 12 2024-T3 0016
5 2024.73 0020 13 2024-T3 0020
6 2024.73 0032 14 2024.T3 0020

% PA-24.180 AND PA.24-250 %% PA-24.2560

FIGURE 49. 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

1F7
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NO MATERIAL THICKNESS NO MATERIAL THICKNESS
1 2024.T3 0025 19 2024.13 0032
2 2024-T3 0025 20. 2024.73 0032
3 2024.73 0020 Fal 2024-73 0032
4 2024.-T3 0025 22 2024-13 0040
5 2024-T3 0025 23 2024-0 0040
6 2024.13 0026 24 2024-T3 0 020**
7 2024.73 0020 25 2024-T3 0032
8 2024.0 0025 26 2024.73 0025
9 2024-73 0 025 27 2024.73 0032

10 2024-13 0020 28 2024-T3 0032

11 2024.73 0.040 29 2024-T13 0032

12 5062.0 0040 30 2024.13 0032

13 2024.73 0.02% N 2024-T3 0.025

14 5052-0 0040 32 2024-T3 0025
15 3003-0 0 051 33 2024.73 0025
16 2024.0 0 025* 34 2024-73 0.025
17 2024-T3 0032 35 2024.73 0025
18 2024-T3 0032 36 THERMO-
PLASTIC 0093
37 2024-0 0025

* HEAT TREAT TQ 2024-T4 AFTER FORMING
** RIGHT SIDE ONLY

ISSUED: 8/18/72

FIGURE 4-10. FUSELAGE SKIN DIAGRAM
PA-24-260. Serial Nos. 24-4247, 24-4300 and up .

STRUCTURE
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NC

MATERIAL

THICKNESS

LEL00 ~ P N —_-

—_
Qwm~ad

1

FIBER
GILASS
2024.72
2024 T3
2024.73
THERMOQ.
PLASTIC
2024-T3
2024.73
2024.73
202413
THERMO
PLASTIC
FIBER.
GLASS

NO MATERIAL THICKNESS NO MATERIAL THICKNESS

1 FIBER.
GLASS 8 2024-13 0040

2 2024.73 0025 9 2024-13 0016

3 2024.13 0020 10 2024.73 0025

a 202413 0032 . 1" 2024.13 0016

5 2024.73 0020° 12 202473 0016

6 2024.73 0032 13 2024.73 0020

7 2024.13 0040 14 2024.13 0020

FIGURE 4-11. WING AND EMPENNAGE SKIN DIAGRAM
PA-24-260. Serial Nos. 24-4247. 24-4300 and up
ISSUED: 8/18/72 STRUCTURE
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847

NO MATERIAL THICKNESS NO MATERIAL THICKNESS
1 2024-13 0.025 20 2024-13 0032
2 2024.73 0025 n 2024-13 0032
3 2024-13 0020 22 2024-73 0040
4 2024.73 0.025 23 2024-0 0 040
5 2024-73 0025 24 2024.13 0020°"
6 2024-73 0 025 2024.13 0020=
7 2024-13 0020 25 2024-73 0032
8 2024.0 0.025° 26 2024-13 0025
9 2024.73 0025 27 2024.13 0032
10 2024.0 0020 28 2024.73 0032
1 2024.73 0 040 29 2024.13 0032
12 2024-13 0032 30 2024.73 0032
13 FIBER-
GLASS N 2024.73 0025
14 FIBER-
GLASS 32 2024-73 0025
15 2024-0 0032° 33 2024-1T3 0025
16 2024.0 0 032* 34 2024-13 0025
17 2024.73 0 032 35 2024.73 0025
19 2024-73 0 032 36 THERMO-
PLASTIC 0093
19 2024.73 0032 37 2024-0 0025
* HEAT TREAT TO 2024.T4 AFTER FORMING
** RIGHT SI10E ONLY
=LEFT SIDE ONLY
FIGURE 412. FUSELAGE SKIN DIAGRAM
PA-24-400
ISSUED: 8/18/72 STRUCTURE
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NO MATERIAL THICKNESS
E FIBER
GLASS
2 2024.73
3 2024.73
4 2024.73
5 TRERMO-
PLASTIC
[ 2024-T3
7 2024.73
8 2024.-73
9 2024.73
10 202473
NO MATERIAL THICKNESS NO MATERIAL THICKNESS
1 FIBER-
GLASS 8 202473 0040
2 2024.73 0025 9 2024.73 0016
3 2024.73 Q 020 1Q 2024-7T3 0025
4 2024.-73 0032 11 2024-73 0016
5 2024.12 0020 12 2024-T3 0016
6 2024.73 0032 13 2024.73 0020
? 2024.13 0040 14 2024-13 0020
FIGURE 4-13. WING AND EMPENNAGE SKIN DIAGRAM
PA-24-400
ISSUED: 8/18/72 STRUCTURE
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SECTION V
SURFACE CONTROLS
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5-25. Removal of Rudder Controls .. ......oviitinnirinrneerenenrnnennens 1G1a
5-26. Installation of Rudder Controls. .......coiieiiiiriinnrenenrnnnnrnaens 1G14
5-27. Rigging and Adjustment of Rudder Controls ........covvviivinnevnnn, 1G14
5-28. Rudder Trim Controls ... .. ... itierrrnretrerenerernsersnrasennerareses 1G19
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SECTIONV

SURFACE CONTROLS

5-1. Inwoduction. This section is comprised of informstion for removal, installation, rigging and
adjustment of surface controls and their related components throughout the PA-24 series aircraft, For the
removal and installation of structural surfaces, refer to Section IV,

$-2. Descripdon. The primary flight controls of the PA-24 series are of the conventional type operated by
dual control wheels and dual sets of rudder pedals. A system of ables, pulleys, bellcranks and push-pull
rods transfer the movement of the control wheel and rudder pedals to the ailerons, stabilator and rudder.

The aileron controls consist of two control wheels connected by torque tubes to sprockers on each end
of the square rubes. A chain is wrapped around the sprockess to synchronize the control wheels. An
additional chain and sprocker is fixed on the left control tube which is coupled to the primary aileron
control cable. The cable is routed under the floor along the side of the fuselage to the main spar and out
through the wings to the bellcrank in each wing, A one piece balance cable is also connecred to the
bellcranks. As the control wheels are moved, the conrol cables move the belleranks and actuace push-pull
rods to move the ailerons.

The stabilator control cables are connected to the control wheel torque tubes. From the connecting
points, cables are routed around a series of pulleys under the floor and aft to the tail section of the airplane.
The aft end of the cables connect to the stabilator balance arm which in rum is connected to the stabtlaror
torque tube, X

When the control wheel is moved forward or aft, the cables move the balance arm up and down rurning
the rorque tube and seabilacor.

The rudder is controlled by rudder pedals installed on both the pilot and copilor sides. Cables are
connected to both sides of the rudder pedal assembly and are routed aft through the bottom of the fuselage
to the rudder horn. When one rudder pedal is pushed, the cable pulls the rudder horm mming the rudder.
The rudder pedals also turn the nose wheel when in the down and locked posidon. Refer to Secuon VI
which covers Landing Gear and Brake System,

The stabilator trim is operated by an overhead crank in the cockpit and conerolled by cabies extending
through the cabin ceiling to the tail secton. As the crank is rurned, the cable moves, which in turn rotates a
drum in the tail section. A push-pull rod is connecred to an actuator screw which in tum is moved by the
cable drum. The push-pull rod is attached to the stabilator trim tab. When the actuator screw is moved, the
push-pull rod moves the trim tab.

The rudder trim is operated by a congol knob mounted below the instrument panel on the nose gear
wheel well cover and controlled by tubes and bunger mechanism extending forward to the nose gear
steering arm.

The movable surfaces have adjustable stops as well as adjustmen on their cables or control rods, so
their range of movement can be altered. Table V-I shows the positions and tavels of the vanous controi
surfaces.

§-3. Troubleshoodng. Troubles peculiar to the Comanche control system are listed in Table V-{I ar the end
of this section along with their probable causes and suggested remedies. When troubieshooting, check
electnically operated controls from the power supply to the items affecred.

SURFACE CONTROLS
ISSUED: 8/18/72
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TABLE V-I. CONTROL SURFACE TRAVEL AND CABLE TENSION

19°¢ 2'-\

PA-24-250 SERIAL NO'S

24.2844 & UP 19820
PA-24.180 PA-24-260
PA.24-250 SERIAL NO'S ' PA-24-400

24.103 70O 24- INC. I
03 TO 24-2843 INC MLERON TRAVEL

|

i

DOWN FULL 27°:2¢ DOWN FULL 32%:(° | DOWN FULL 38%¢°
IN THREE 2* INCREMENTS
: i
PA-24-180 8 PA-26-250 PA-24-250 & PA-24-260 | PA-24-400
(MANUALLY OPERATED) . (ELECTRICALLY OPERATED) ' (ELECTRICALLY OPERATED)
FLAP TRAVEL

119s10 =

s.:|. -"

PA-24-180 SERIAL NO'S 24-1 TO 24-102 INC. » PA=24-180 SERIAL NO'S 24-103 8 JP
_ PA-24-280 SERIAL NO'S 24-103 TO 24-2843 NC.
1402 — LYV ILEN 20010
| o7 41/2°+1°.0°
, % \! _.5.:‘.. ) /)/ \ y —gosge

u—:ﬁ# S ET e —=ﬂ%
. l' / r /
ass e a2t L0
PA-24-250 SER™IAL NO'S 24-2844 A UPp PA-24-400 SERIAL NO'S 26~ & UP

PA-24-260 SERIAL NO S 24-3642,24-3000 & UP

STABILATOR & STABILATOR TRIM TAB TRAVEL

SURFACE CONTROLS
REVISED: 4/10/81
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TABLE V-i. CONTROL SURFACE TRAVEL AND CABLE TENSION {cont.)

RUDDER TRAVEL

25°+2°
- __ - 6 _ — —
\_._
25°-2¢ é
(MEASURED PERPENDICULAR TO HINGE Q_ ) |
" Conwvl Surface Cable Tensions
Aileron 26 lbs. + 20% i
Rudder* 18 tbs. = 20% :
Scabilator 18 Ibs. + 20% f
Saabilavor Trim 12 1bs. 2 20% [
*Tension to be taken ar flexible cable located near the firewall.
Conrroi Wheel MEASURED FROM FAGE OF INSTRUMENT PANTL, e A210
D E
Travel ie— Ao dp b
B - - A iﬂ ET PN
[ C e—
A B C D E
MODEL NEUTRAL FORWARD AFT LEFT RIGHT
PA-24=400 7.87% 5.87% 14.875 88.25* 88.25*
PA-24-260 7.87% 5.875% 14875 88.25° 88.25°
PA-24-250 8.37% 5.062% 14.062% 67.75° ! 88.25"
SERIAL NOS. 24«1 to 241 to 24-1 to 24=1 w0
24-28413 24-2843 24-2843 24-2842
EXCEPT EXCEPT EXCEPT EXCEPT|
24-25613 24-25%63 24-2563 24-2563
6.375 18.378 88.25° 67.75°
SERIAL NOS. 24-2563, 242563, 24-2563, 2422563,
24=2844 24-2844 242844 24-2844
and up and up and up and up
PA-24-180 8.375 5.0625 14.0625 67.75° 67.75

SURFACE CONTROLS
REVISED: 4/10/81
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5-4. Scandard Procedures. The following tips may be helpful in the removal ind installstion of the various
assemblies.

a. It is recommended, though not alwavs necessary, to level and place the airplane on jacks dunng
rigging and adjustment.

b. Remove tumbuckie barrels from cable ends before withdrawing cables through structures.

¢.  Tie a cord to cable end before drawing cable through structures ro faciliate cable reinstallation.

d. Tumbuckle starions are given at neutral position.

¢. When referring to marking cable ends, etc., before disconnecting, a felr inker may be used.

f.  When turnbuckles have been set to correct cable tension, no more than three threads should be
exposed from either end of the rurnbuckle barrel.

g Cable tensions should be taken with the appropriate surface and wim conumol in its neutral

1tiIon.

Pet h. For the purpose of changing the lareral trim, 2 fixed tab is provided on aileron(s) which ¢in be
sdjusted as necessary.

i.  When installing rod end jam nuwm, refer to Figure §-1a for proper installstion method.

5-5. Control Column Assembly.

5<6. Removal Of Control Column Assembly. (Refer to Figure 5+1.)
2. To remove cither of the control wheels (1 and 10) with tube (2), proceed 13 follows:

1. Mark the roller assembly (B) cable arrachmen fitting (20) and collars fore (21) and aft (22) in
reference to their posinions around the control wheel tube.

2. Cut the wire (16) that safevies the cap boits (17) that secure the roller assembly and collars to
the control tube. Remove the cap boits.

3. Slide the conrtrol rube from the roller assembly, cable attachment ficting and coilars and draw
the ube from the instrument panel. Note the number of seal washers (18) between the cable firting and
collars,

b. The square tube (3) assembly may be removed by the following procedure:

1. Disconnect one turnbuckle () of the horizontal conerol chains (5 and 7) and unwrap chain.

2. Sepanite the vertical control chain (13) from the aileron control cables by disconnecting one
of the connecting turnbuckles and unwrap chain from sprocket.

3. From the honizontal brace between the lefr and right sprocker brackets (4 and 8), remove
three cap bolts and loosen the fourth lowering the brace slightly to-allow withdrawal of the sprocket
bracker.

4. Remove bolts and screw holding the sprocket bracker to the bulkhead.

5. Withdraw the square tube assembly.

NOTE
If an Autopilot roll servo is installed in the forward end of the square

tube shaft forward of the bulkhead, it must be removed from the shait
prior to withdrawing the square tube.

SURFACE CONTROLS
REVISED: 4/3/78
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c. The square tube assembly may be removed from the sprocket assembly by the following
procedure:
1. Remove the bulkhead seal, nut and washer (31) from the shaft at the sprocket bracket.
2. Remove hex nut, washer and bolt (12) from the shaft and sprocket axle (36). Use a Kaynar
wrench (P/N W10-3) to remove the nut.
3. Remove the square tube with shaft from the sprocket assembly taking care that the sprocket
and washers do not fall.
d. If the sprocket assembly housing is not to be removed, the roller assembly miy be removed from
the square tube at the guide or aft end by the following procedure:
1. Cut the safety wire (16) holding the nylon rub blocks (23) uscd as guides and remove the
blocks. Nylon blocks are secured by attaching screws.
2. Slide the roller assembly from the square tube.

5-7. Installation Of Control Column Assembly. (Refer to Figure 5-1.)

2. When installing the control column assembly, first install the components of the square tube
assembly. If che nylon rub blocks (23) have been removed, install and tighten them on their attaching
screws and secure in place with safety wire. Washers (25), Part No. 8]1342-78 may be installed as required
under the nylon rub blocks (23) to remove play between the square tube (3) and control tube (2) without
restricting control tube movement over square tube.

b. If both the sprocket assembly and roller assembly have been removed, the roller assembly may be
replaced over the forward end of the square tube shaft. Adjust with spacer washers and rotate the eccentric
bushing (37) to maintain 0.003 of an inch clearance between one roller (15) and the tube (3) with the
opposite roller in contact with the tube. Adjust clesrance of the other set of rollers.

¢. To avoid unnecessary disassembly of control tube when checking end play of the collars (21 and
22) and cable attachment fitting (20), pre-assemble to obtain clearances required between the cable
attachment fitting and the fore and aft collars. Pre-assemble as follows:

1. Slide the aft collar (22), cable artachment firting (20), forward collar (21), and roller assembly
onto the control tube (2).

2. Temporarily insert forward collar and roller assembly attaching bolts (17).

3. Move the sft collar until the collars and fitting contact, then withdraw the aft collar until the
first of its staggered holes align with the holes in the control tube.

4, Install bolts (17) in aft collar.

5. Check clearances between either collar and cable arachment fitting. Note the required seal
washers (18) that will be equal on each side of the cable attachment fitting to maintain & clearance of 0,003
to 0.013 of an inch.

6. Draw line from roller bearing housing acros collars and cable attachment fitting to control
tube to mark their relative positions.

7. Remove the bolts, roller assembly, collars and cable fitting from the control tube and
continue with step d.

d. To install the squate tube with sprocket assembly, proceed as follows:

1. Position sprocket (26 or 27) in sprocket brackets (4 or 8) and place washer (38) on square
tube shaft (3).

2. Slide square tube shaft into sprocket bracket and sprocket, Attach sprocket with bolt, washer
and hex nut (12) using Kaynar wrench (P/N W10-3),

SURFACE CONTROLS
ISSUED: 8/18/72

1 F18




PIPER COMANCHE SERVICE MANUAL

1842

187 HOLE FOR 23394

. CONTROL WHEEL, LEFT

. CONTROL TUBE

. SQUARE TUBE SHAFT

. BRACKET, LEFT

CHAIN, LEFT

. TURNBUCKLE

. CHAIN, RIGHT

. BRACKET, RIGHT

PULLEY

10. CONTROL WHEEL, RIGHT

11. CONTROL CABLE. STABILATOR
12. BOLT NUT ASSEMBLY

13. CONTROL CHAIN, AILERON
32. SLIDE BLOCK, CONTROL TUBE
33. COLLAR, CONTROL SHAFT

34, ADJUSTMENT SCREW

35. COVER

"X BN W R

SKETCH A

Figure 5-1. Control Column Installation

SURFACE CONTROLS
REVISED: 4/10/81
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A201

28

12

SKETCH C

A201

28

082 MIN. fli 3

SKETCH D

. SQUARE TUBE SHAFT
. BRACKET, LEFT

. BRACKET, RIGHT

. BOLT NUT ASSEMBLY
. ROLLER ASSEMBLY

. ROLLER

. SPROCKET, RIGHT

. SPROCKET, LEFT

. BUSHING

. STOP

. STOP PIN

. NUT AND WASHER

. SPROCKET AXLE

. ECCENTRIC BUSHING
. WASHER

. STUD - PN23394

A200

SKETCH B

Figure 5-1. Control Column Installation (cont.)
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1843

=5 v':. LR LT

F T

SKETCHE

2. CONTROL TUBE
3. SQUARE TUBE SHAFT
11. CONTROL CABLE, STABILATOR
12. BOLT NUT ASSEMBLY
14, ROLLER ASSEMBLY
15. ROLLER
16. SAFETY WIRE
17. CAP BOLT
18. SEAL. WASHER
19. BEARING
20. FITTING, CONTROL WHEEL SHAFT
21. COLLAR, CONTROL WHEEL SHAFT FRONT
22. COLLAR, CONTROL WHEEL SHAFT REAR
23. SLIDE BLOCK, SQUARE TUBE (NYLON)
24. COYTER PIN
25. SHIM WASHER

Figure 5-1. Control Column Installation (cont.)

SURFACE CONTROLS
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3. Place washer and self-locking nut (31) on sprocker axle (36). Tighven nut (31) to allow no end .
plav while permitting the shaft to rotate freely, from stop to stop. Check the stops 1o insure 3
miimum engagement of .062 of an inch between the sprocker stop pins (30) and the aileron stop (29) as
shown in Sketch D. Place the bulkhead seal over the large nur (31) ac the forward side of the sprocker
bracket.
4. Align holes in sprocket bracket with those in the bulkhead and install bolts and screw securing
the sprocket bracker to the bulkhead.
5. Install and tighten cap bolts in horizonmal brace.

NOTE

If an Autopilor roll servo is to be installed on the forward end of the
square tube shaft forward of the bulkhead, it may be installed ac this
time.

e. To install the control wheel tube (2), proceed as follows:

1. Lubricate the friction surface of the collars and cable artachment ficting bearings with a light
film of grease (MIL-G-3278).

2. After diding the control column cover (35) onto the control wheel tube (2), insert the rube
through the instrument panel. Slide the control tube into the aft collar (22) and one-half the seal washers
(18). Slide the cable artachment firting (20) with cable arm forward onto the contol tube followed by the
remaining seal washers (18) and forward collar (21). Inserr the end of the control tube over the square tube
(3) until the control tube contacts the roller bearing housing.

3. If the conerol wheel tube fits easily over the guide blocks (23), align the cable arrachkment .
firting and collars as marked and tighten the cap bols (17).

4. Check that there is minimum end play in the bearing tolerance (0.003 to 0.013 of an inch),
and that the control tube rotates freely from stop to stop. Insmall safery wire (16) in the cap bolrs.

5. Install and tighten screw in concrol wheel cover (35).

f.  Toarach chains to sprocket, use the following procedure:

1. With the control wheels centered, wrap the horizontal chains (5 and 7) around sprockers (26
and 27). The horizontal tumbuckies (6) should be centered between right and left sprockess. Connect
turnbuckles and dghren to allow no slack. Safety tumbuckles.

2. With the control wheels sall centered. wrap the vertical chain (13) around its sprocker. The
chain ends should be even with one anothet. Connect the control chain with the aileron control cables. Set
cable tension per Table VI-l and check rgging and adjustment as given in paragraph 5-11. Safery
turmnbuckies.

3. Check thar the control wheel will roll from stop to stop with no binding.

NOTE

To replace stud assembly in left tube (see Sketch D in Figure 5-1). Place stud (PN23394)

in square rube. align hole in stud with aft hole in square tube and insert roll pin. Drill *}-,L;

hoie through stud using forward hole in square rube as pilot and insert second roil pin.

SURFACE CONTROLS

REVISED: 6/28/76 .
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ODAMAGE

HERE
OAMAGE

HERE

IMPROPER TOOL (RESULTING IN LOCKED BALL)

A SPECIAL WRENCH MAY BE
ATQUIRED WITH A LONG THROAT

ONLY CORRECT METHOD

FIGURE 51a. CORRECT METHOD OF INSTALLING ROD END BEARINGS

SURFACE CONTROLS
ADDED: 4/3/78
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5-8. Aileron Controls.

5-9. Removal Of Aileron Control Cables. (Refer to Figure 5-2.)

a. Remove the rear scats, and seat rails, carpet and floor panel from the left side of the fuselage aft of
the main spar.

b. To remove the right and/or left primary control cable(s) (6 or 3) within the fuselage from station
50.0 to station 126.5, the following procedure may be used:

1. Remove the front seats and lay back enough floor carpet left of the nose wheel well to enable
the removal of the first left floor panel aft of the forward bulkhead.

2. Disconnect the desired cable at the turnbuckle where it connects to the sprocket chain at
station 50.0.

3. Remove the cabie guard (15) at the pulley cluster just aft of the forward cabin bulkhead,
station 50.5, and at the cluster aft of the main spar, station 115.75.

4. Disconnect the cable from the cable leading into the wing at the strap fitting (7) at station
126.5 by removing cotter pin, nut and bolt.

5. Draw the primary cable back through the fuselage,

¢. To remove the right and/or left primary control cable from cither wing, the following procedure
may be used:

1. Remove the access plares from the aft underside of the wing at stations 72.0, 115.5 and 139.5
and the fairing strip from between the underside of the fuselage and wing. “

2. If tension exists in the cable, rotate the turnbuckle barrel on the aft arm of the aileron
bellerank at station 139.5 in the wing to slacken the cable. Then, disconnect the cable from the bellcrank
by removing cotter pin, nut, washer and bolt or by disassembling the turnbuckle.

3. Remove the cotrer pin cable guard from the cable pulley by reaching through the access hole
at wing station 115.5.

NOTE

The aft end of each belicrank and the turnbuckle assembly of the
primary cable are painted red to facilitate reinstallation,

4. In removing the right control cable (6), remove the pulley located at the aft butt end of the
wing by removing the nut, washer 2nd bolt holding the pulley in its bracker.

5. Remove the cable pulley from the forward side of the rear spar support bulkhead at station
135.0. The pulley supporting the left control cable may be removed by removing the nut, washer and bolt
that holds the puliey in its mounting bracket. The pulley supporting the right control cable may be
removed by first removing the screws securing the mounting bracket to the borrom fuselage skin and rear
spar bulkhead, and then removing the nut, washer and bolt that holds the pulley in the bracker.

6. If not previously disconnected, disconnect the cable from the forward conwol cable ar
fusclage station 126.5 by removing the cotter pin, nut and bolr.

7. Draw the cable through the wing. Use caution when drawing the end of the cable through the
rub block at wing station 78.0.

d. Removal of the aileron balance cable (4) may be accomplished by the following procedure:

1. Ascertain that the access plates are removed from the aft underside of each wing at stations
72.0, 115.5 and 139.50. Also, the fairing from between the underside of the fusclage and each wing.

2. Remove the floor panel from the right side of the fuselage aft of the main spar.

3. If tension exists in the cable, rotate the turnbuckle barrel on the forward arm of either aileron
bellcrank at station 139.5 in the wing to slacken the cable. Then disconnect the cable from ecach bellcrank

SURFACE CONTROLS
ISSUED: 8/18/72
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by removing cotter pin, nut, washer and clevis bolt or by disassembling the turnbuckle,

4. Remove the cotter pin cable guard from the cabie pulley by reaching through the access hole
in each wing ar station 115.50.

5. Remove the cotter pin cable guards from the left and right pulleys of the baiance cable ar
fuselage station 135.0.

6. If an AuroPilot roll servo is attached to the balance cable, remove the slot head screws from
the bridle cable clamps at the center of the fuselage. Remove the safery sleeves inboard of each clamp.

7. Draw the cable through che fuselage and each wing. Use caution when drawing the end of the
cable through the rub block at wing station 78.0.

5-10. Installation Of Aileron Control Cables. (Refer to Figure $-2.)
i. Installadon of the aileron balance cable may be accomplished by the following procedure:

1. Draw the balance cable (4) into each wing from the center of the fuselage.

2. With the cable positioned on both the left and right pulleys in the fuselage at station 135.0,
instal]l the cotter pin cable guards.

3. Armch the ends of the cable to the forward end of the bellcrank in each wing by assembling
turnbuckles and/or securing with clevis boit, washer, nut and cotter pin. Do not set cable tension ar this
time,

NOTE

Do not tighten tumbuckie fork ends on bellcrank so tghr that the end
cannot rotate.

4, By reaching cthrough the access opening in each wing ac station 115.5, position the cable
around the upper pulley of the cluster and if the primary conwol cable is installed, install che cotrer pin
cable guard.

5. If an autopilot roll servo is part of the airplane's equipment, attach the bridle cable to the
balance cable with the use of the installation instructions given in Electronics Section.

b. Installacion of che left and/or right primary conmol cables (3 and 6) that lead from the fuselage
into the wings may be accomplished by the following procedure:

1. Draw the cable through the wing into the fuselage.

2. Insull the cable pulley in the fuselage, forward of the rear spar support buikhead at stadon
135.0. For the left pulley, position the cable and puiley and secure with bolt, washer and nuc. For the right
pulley, position the cable and pulley in the bracker and secure pulley with bolt, washer and nut, and then
artach the bracker assembly to the bortom skin of the fuselage and spar support bulkhead using screws,
Ascerrain that corter pin cable guards are installed.

3. If the right cable (6) was removed, position the cable and install the puliey in the bracket
located on the butr aft end of the wing by using bolt, washer and nut.

4. Through the access hole in the wing at staton 115.5, position the cable on the lower pullev of
the cluster and install the corter pin cable guard.

5. Artach the cable to the aft end of the cable bellcrank by assembling tumbuckle and/or
securing with clevis bolt, washer, nut and cotrer pin.

NOTE

Do not tighten turnbuckle fork ends on the bellcrank so tight that the
end cannot rotate.
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Figure 5-2. Aileron Control Installation (cont.)
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6. If the forward control cables in the fusclage are installed, connect the strap fitting (7) of the
cables at station 126.5 using bolt, nut and cocter pin.

¢ Insullation of the lefr and/or right primary contol cable(s) within the fuselage may be
accomplished by the following procedure:
1. From the pulley cluster within the fuselage at starion 115.0, draw the primary cable forward

through the floor support bulkheads, under the pulley cluster at station 50.0 and up to the verzical sprocker
chain.

CAUTION

When stringing the cables on the front pulley cluster just aft of fire wall,

be sure to thread cable in the pulley groove and not over top of either
the front or borrom cable guards. (Refer to View A-A of Figure 5-2.)

2. Connect the cable with tumbuckie to the vertical chain using clevis bolt, bushing, nut aad
cotrer pin.
3. Connect the fuselage primary cable with the wing primary cable by use of bolt, washer and
nut through a shackle at fuselage station 126.5.
4. Replace the cable guard (15) at the pulley cluster aft of the rear spar and the two cable guards
at the pulley cluster at station 50.0, safery the guards.
d. Set cable tengion per Table V-1, check rigging and adjustment per Paragraph $-11 and ascertain
that all urnbuckles are safetied.
¢. Install access plares and panels, carpets, seat tracks and seats.

SURFACE CONTROLS
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5-11. Rigging And Adjustment Of Aileron Concrol.

1. To rig the aileron controls, set the aileron bellerank in neutral by positioning a special aligning tooi
within the wing as shown in Figure 5-3, (This tool may be fabricated from dimensions given in Figure 5-13.)
The tool (Side A) uses the inside surfaces of rear spar as reference. Align Side B with centerlines of the
bellcrank artaching bolt and armnbuckie attaching bole,

b.  Wich the belicrank in neutral position, align the mailing edge of the aileron with the triling edge of
the flap. by adjusting the aileron control rod. Ascertain that the flap is fully recracted. (Refer to paragraph
5-15,5-19,5:23)  Repeart this procedure for the ather aileron.

¢. Place a bubble protractor on the sileron, perpendicular to the hinge line, and adjust the bellerank
stop bolts to specific aileron travel from neueral. (Refer to Table V-] and Figure 5-4.)

d. With the aileron and bellcrank in oeutral, ser cable tension (Refer to Table V-I) to maintin
horizontal alignment of the lower surface of the control wheels. The aileron belleranks must hit the

bellexrank stop before the control wheel hits its stops.

e. On PA-24-260 Serial Nos. 24-4783, 244804 and up, and PA-24~400 aircraft, set the rudderaileron
interconnect cabie turnbuckie (17) (Refer to Figure 5-2), so that the large spring (18) has .062 inch
extension when the rudder and ailerons are neumal, On the PA-24-260 system cthe length of the left
interconnect spring (19) may be increased up to a2 maximum extension of .38 to allow the aileron controls
to spring back approximare equal amounts from right and left scops with the rudder controls held in neurral
positon,

$-12. Manusally Operared Flaps.

5-13. Removal Of Manuallv Operzted Flap Controls. (Refer to Figure 5-5.)
2 The flap lever assembiv (36) may be removed by lifting the oor panel to the control mechanism,

disconnecting the contrel eable and the control attaching screws.

b. The control cabie (40) located within the fuselage may be removed by removing the rear sear,
disccnnecting the tumbuckle berween fuselage cable and wing cable. Draw the cable from beneath the floor
panel.

¢. To remove the cable thar leads from the fuselage to the wing, disconnect control cabie at the
bellcrank and draw the cable from the wing.

d. Remove the flap bellerank by disconnecting the flap conrtrol rod and removing bolt securing the
belicrank.

5-14, Insullation Of Manually Operated Flap Congrols. (Refer to Figure 5-5.)

a. Install the flap bellcrank, secure the pivot bolt to 2 snug fit and connect the return spring.
Ascertain that the lock operates properly and connect the flap control arm.

b. Draw the right or left control cable into the wing and connect to the bellcrank.

¢. Connect the fuselage control cable (40) to the wing cable at the rear sear location and draw the
cable beneath the floor panel to the location of the flap handle (36). Secure cable guards and pulleys.

d. Install the flap lever and connect the conrrol cabie. Rig and adjust per paragraph 5-15.

5-15. Rigging And Adjustment Of Manuaily Operated Flap Controls.

a. To adjust flap controls, ascertain that the flap bellcrank catch is engaged. Adjust flap control rod
to allow flap to position in neutral.

b. To obrtain specific travel, adjust each flap cable rumbuckie. Check the operarion of the flap and
that the flap lock engages properlv. Refer to Table V-1 for degrees of travel.
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Figure 5-5. Flap Control Installation
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Figure 5-5. Flap Control Installation (cont.)
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5-16. Electrically Operated Flaps.

5-17. Removal Of Electrically Operated Flap Controls. (PA-24-250 and PA-24-260.) (Refer to Figure
5-5.)

a  Access for the removal of the flap actuating mechanisia and flap conmrol cables wichin the fuselage
may be reached by removing the rear sear. Access to the controis in the wing may be reached by removing
the wheel well spiash pan and access plate to the flap bellcrank.

b. Remove the flap transmission assemblv by disconnecting the mortor electrical leads, extracting pin
(19) ar the transmission housing and removing bolt (23) gt the forward section of the actusating screw,

¢. Actuating arms (14 and 15) are removed by disconnecting control cables (2 and 5) at the arms, the
flap position sender rod and removing the pivot bolt at the rop spar support tube.

d. To remove the control cable (2) located in the fuselage, remove the cable pullev(s) and disconnect
turnbuckle (46) located inside the fuselage. On the PA-24-180, PA-24-250, PA-24-260, Serial Nos. 244000
t0 24-4246, 24-4248 to 24-4299 disconnect tension spring (42) with left turnbuckle.

¢. The control cable located in the wing may be removed by envering through the wheel well and
removing the cable pulley. Disconnect the cabie at the belicrank and draw the cable through the fuselage or
wheel weil.

f. To remove the bellcrank, disconnect the flap control rod (33) and bellerank rerurn spring (4) at
the bellcrank, remove the bolt securing the bellcrank.

g- To remove the left flap return cabie, enter through the wheel well and disconnect the cable spring
(43) at the inboard side of the wheel well. Disconnect the other end at the lesding edge of the flap.

h. Removal of the right flap return cable and step lock mechanism is accomplished by disconnecting
the return spring (43) at the inboard side of wheel well Remove the aft wing fairing, the access plate
locared at the inboard, under side of flap, and back the adjusting nut (45) off the cabie end. Unbolr step
lock puliey mechanism (44) and withdraw support cable.

SURFACE CONTROLS
ISSUED: 8/18/72
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3-18. Insulladon Of Elecwically Operated Flap Conaols. (PA-24-250 and PA-24-260.) (Refer to Figure
5-5.)

3 To install the flap actuating mechanism assembly, connect the actuating arms (14 and 15) to the
upper spar support tube and insert the pivot bolt. Tighten the bolt 1o 2 snug fit with no binding of the
arms. Connect the flap position sender rod (12) to the actuating arm.

b. The actuating motor and ansmission may be installed as a unit.

NOTE

Refer to Lubricazion Chare, Special Instructions for specific lubrication
instructions of flap cransmission assembly.

Place the gansmission end between the two brackets leading from the spar supporr, insert locking pin (19)
and safety. Connect the ransmission acrusting screw (22) to the lower portion of the actuating arms, insert
bolt (23) and secure. Connect the electrical leads to the motor, referring to the electrical diagram in Section
IX. Operate the motor to assure proper electrical hookup.

¢. The flap beilcrank (6) may be installed by placing into position, installing the pivot bolt securing
the bellcrank and righten to a snug fit. Install the flap control rod(33)and bellcrank return spring (4).

d The conrrol cable that leads from the fuselage to the wing may be installed by connecting the
cable to the bellerank and drawing ir through the wing into the fuselage. Enter through the wheel well and
install the cable pulley.

¢. The contol cable ( §) that is within the fuselage should be connected to the wing cable and flap
ransmission actuating arm (15). Install cable pulley(s). On Serial Nos. 24-4000 to 24-4246, 24-4248 to
244299 connect tension spring (42) to the cable end of the left turnbuckle.

1. To install the flap return cable (27) in the left wing, enter chrough the wheel well and piace the
return cable through the wailing edge of the wing. Connect the cable to the leading edge of the flap, raise
the flap and connect the return spring (43) o the bracket locared at the inboard side of the wheel well.

g The combinadon flap return and step lock assembly(44)in the right wing is installed by entening
through the wheel well and installing the ‘step lock mechanism with the cable wrapped around the pulley
and secured. Insert the cable end to the flap, through the trailing edge of the wing and into the flap. Sur
the adjusting nut (45) a few threads onto the cable end. Draw the tension spring (43) in place at the
inboard side of the wheel well. Place the flap retraction cable to the aft side of the release arm pulley (3).
Ascertain that the step lock will disenguge and engage when the flap is reqacted.

h. Rig and adjust per Paragraph 5-19 and reinstall access panels, wheel well splash pan, rear seat, etc.

NOTE
Seal exterior access panel with zinc chromate tape applied to pane! and
fuselsge. '
SURFACE CONTROLS

ISSUED: 8/18/72
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5-19. Rigging And Adjusting Of Electrically Opersted Flap Controis. (PA-24-250 and PA-24-260.) (Refer
to Figure 5-5.)

1 Adjust flap conwol rod assembly (33)to a length of 5-5/16 inch from center of hole in rod end
bearing to center of hole in the fork.

b. With the cables disconnected at the control arms (14 and 15) adjust the down limit switch (9) so0
the actuating screw assembly (22) extends to 14,125 x .062 inches measured from forward face of the
transmission housing to the centerline of the attachment bolt at the lower end of the control arms. With the
actuating serew extended, connect the cables and adjust the rarnbuckles to get 32° of flap deflection. The
tumbuckles should be safetied at this time to maintain this adjusment.

¢ Retract the flaps and adjust the up limit switch (11) to obwain .750 inch +.125 inch slack in the
right flap cable. (Refer to Figure 5-5, View A-A for proper location and procedure for measuring .750 inch
siack.) The left cable will have more slack than the right due to the step lock which is not installed on the
left side. Therefore, it is necessary 1o hook the cable supporr spring (42) chrough the hole in the inboard
cabie end terminal. Position the flaps in the 15° extended location. Then adjust rod (12) so the hand on the
flap position indicator on the instrument panel is positioned at the botxom of the white arc,

d  The sep lock cable, at the right flap, may be adjusted by turning adjusting nur (45) until
approximately .125 inch play exists in the flap.

e. Operate the flap system and check for proper operation. Check murnbuckles and push-pull rods for
safeties.

NOTE

When determining the deflection angle of the flap use a bubble
procractor, The angle berween the aircrafe leveling lugs and the flaps
when they are fully retracted should be 13°, when the flaps are fully
extended to 32° the angle should be 45° Tolerances are & 2°.
Measurement of flap angle is taken parallel with and next to the rib
rivets 23 inches from the inboard end of the flap.

NOTE

Occasionally flaps are adjusted to compensate for wing heaviness with
an adjustment serew located between the cencer roller brackets of che
flap. One flap may be adjused with the tmiling edge below the neurral
position to correct wing heaviness. The maximum distance allowed
below the neutral position is three turns on the adjustment screw. The
screw should be readjusted after rigging is completed.

SURFACE CONTROLS
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5-20. Flap Gontrois. (PA-24-400.)

5-21. Removal Of Flap Controls. (PA-24-400.) (Refer to Figure 5-5.)

-+ & Access for removal of the flap acruating mechanism and flap control cables within the fuselage
may be reached by removing rear seat and baggage compartment floor panel. Access to conaols in the wing
may be reached by removing whee! well splssh pan and access place to the flap bellcrank.

b. Remove the flsp trransmission amembly by disconnecting the motor electrical leads, exmracting pin
(16) at che transmission housing and removing bolt (23) at the forward section of the actuaring screw.

¢. The acruatng arms (15) are removed by disconnecting the fisp push-pull control cabies clevis, the
step lock relesse cable on the right arm, and che flap position sender rod. Remove the pivot bolt at the top
spar support tube and the flap guide bracket.

d  To remove the flap push-pull control cable (5) remove the clevis end and locknut from actuator
end of the cable. Disconnect the support clamps and draw the cable from its support tube. Within the wing,
disconnect and remove the clevis end at the flap bellcrank. Enter through the wheel weil and remove the
support tube locknur. Draw the cable from the wing into the fuselage.

e. Disconnect the flap control rod and remaove the bolt securing the bellcrank.

f.  Removal of the step lock mechanism(44)and support cable (27 , disconnect the rerurn spring (43)
ar the inboard side of the wheel well. Remove the aft wing fairing, the access plate located at the inbosrd,
under side of the flap and back the adjusting nut (45) off the able end. Unbolt the mechanism from the
inboard and aft sides of the wing and remove with step lock and support cabie.

5-22. Insalladon Of Flap Controls. (PA-24-400.) (Refer to Figure 5-5.)

2. To install the flap actuating mechanism assembly, connect the contol arms (14 and 15) o the
upper spar support tube and insert the pivot boit. Tighten the bolt to a mug fit with no binding of the
arms. Install the flap guide bracket and connect the flap position sender rod (12) to the congrol arms.

b. The scruating motor and rransmission may be installed as a unit, Place the transmission end
berween the two brackers leading from the spar support, insert locking pin and safety. Connecr the
acruating screw (22) to the lower portion of the actuating arms, insert bolt (23) and secure. Connect the
electrical leads to cthe moror, referring 1o the electrical disgram in Section IX. Operate the motor to assure
proper electrical hookup.

¢. The flap bellcrank (6) may be installed by placing into position, installing the pivot bolt securing
the bellcrank and righten ro 2 soug fit. Install che flap control rod (33),

d. The flap push-pull control cable may be installed by drawing the cable from the fuseiage into the
wing. Place the cable end through the support tube, locknut and to the flap bellcrank. Install the cable end
and connect to the bellcrank. Secure and safery the locknur at the support tube, Within the fuselage, insert
the cable through the supporr tube and locknut, secure and safery.

e. To insall the step lock mechanism(44)and rerurn cable (27) in the right wing, enter through the
wheel well and instail the lock mechanism with the retum cable wrapped around the pulley and secured.
Insert the cable end o the flap, through the trailing edge of the wing and into the flap. Start the adjusang
nut (45) a few threads onto the cable end. Draw the tension spring in place at the inboard side of the wheel
well. Attach the step lock release cable to the lock release and o the control arms within the fuselage.
Install cable pulley and secure.

f.  Rig and adjust per Parugraph 5-23 and reinstall access paneis, wheel well spiash pan, rear sear, etc.

-

SURFACE CONTROLS
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5-23. Rigging And Adjuscment Of Flap Conerol. (PA-24-400.) (Refer to Figure 5.5 .)
a.  Adjust the flap control rod(33)to a lengeh of 5-5/16 inch from center hole in rod end bearing to
cenrer hole in fork,

b. With flap push-pull cables disconnected, adjust the up limit switch (11) (rear switch) to obtain a
dimension of .375 inch » .062 inch between forward face of Tansmission housing and rear edge of the
transmission sleeve assembly (22). Move the flap selector switch in the down position, moving the conwrol
arms (14 and 15) away from the up limit switch (11) unril the adjustment screw is clear of the up limit
switeh. Move the selector switch to the up position and let the system deactivate itself, check the .375 inch
dimension.

NOTE

When determining the deflection angle of the flap use a bubble
protractor. The angle between the aircraft when level and flaps when
they are fully remracted should be 13°, when the flaps are fully extended
to 38° the angle should be 51° = 1°. Measurement of {lap angie is taken
parallel with and next to the rib rivers 23 inches from the inboard end
of the flap.

NOTE

Qccasionally flaps are adjusted to compensate for wing heaviness with
an adjustment screw located between the center roller brackets of the
flap. One flap may be adjusted with the tniling edge below the neurral
position to correct wing heaviness. The maximum disuance allowed
below the neurral position is three tumns on the adjustment screw. The
screw should be resdjusted after rigging is complered.

c. Place the flaps in full up position and adjust the clevis firting on the control arms (14 and 15) so
that the clevis boit may be inserted through the clevis and the slot in the control arms (14 and 15). The bolt
should fit snug against the forward radius of the slot in the control arms (14 and 15). Ascertain that a wire
cannot be inserted through the minimum thread hole of the clevis ends both in cthe cockpit and wings.
Secure in position with the jam nuts.

d. With the flaps fully rerracted, adjust the step lock release cable within the fuselage so there is no
siack in the cable and the step lock cable adjusting nut (45) ac che flap to .125 inch travel in the flap.

e. To make the flap down adjustment, run the flaps to 2 measured 38° down position. The down
limir switch (9) adjustment screw is then turned out untl the down limit switch is activated and then
screwed out anm additionzl 1/2 turn. Secure adjustment screw with jam nut. Retract flaps to clear
adjustrment screw from switch, then extend the flaps allowing the system to deactivate itself and check flap
travel.

f. Position the flaps in the 15° extended locadon. Then adjust rod (12) so the hand on the flap
position indicator on the instrument panel is positioned it the bottom of the white arc. Operate the flap
system and check for proper operation. Check rurnbuckles and push-pull rods for safeties,

SURFACE CONTROLS
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5-24. Rudder Controls.

5-25. Removal Of Rudder Controis. (Refer 1o Figure 5-8.)

2. Rotate the two vertical turnbuckle barreis (21) to relieve tension from the rudder conwrol cabies
and disconnect the fork end of the turnbuckles from the pedal asembly.

b. To remove the rudder pedal controls, disconnect the right and lefr steering rods (22), remove the
two bolts (23) securing the right side inboard pedal and the right and center beanng blocks (24). Those
aireraft equipped with toe brakes, disconnect the brake controls from the rudder controls. Slide the tube
from the left bearing block and bring the pedal asembly out from the left side. Disconnect necessary
controls to facilitate removal of pedal assembly.

¢.  The rudder control cable may be removed from within the fuselage by removing the upper fuselage
tail cone fairing, access panel on the right side of fuselage just ahead of stabilstor, the forward left floor
panel, baggage compartmnent floor panel and rear bulkhead panel. Disconnect cable at the rudder horn and
remove the cable guards from the rudder pulleys. On the PA-24-260 Serial Nos. 24-4783, 24-4804 and up,
and PA-24-400 aireraft, disconnect the rudder-sileron interconnect cable by removing spring attachment
fitting from the rudder cable. Draw the cable from beneach the floor panel.

5-26, Installadon Of Rudder Conwrols. (Refer to Figure 5-8.)

a.  To install the rudder pedal controls, place the pedal assembly imo position from the left inside of
the fuselage. Slide the tube into the left bearing block, install the center and righc bexrring blocks (24).
Install the two boles securing the right side inboard pedal and steering rods (22). Connect brake controls if
installed.

CAUTION

When stringing the cables on the front pulley cluster just art of fire wall,
be sure vo thread cable in the pulley groove and not over top of either
the front or bottom cable guards. (Refer to View A-A of Figure 5-8.)

b. The rudder control cable may be installed by drawing the cable from the rear of the fuselage,
beneath the floor panel, around the pulley cluster at the fire wall to the rudder controls. On the PA-24-260
Serial Nos. 24=3783, 24-4304 and up, and PA-24-400 aircrafr, connect the rudder-aileron interconnect cable
by installing the spring aceachment firring to the rudder cable at the swagged ball firting (20).

c. Connect the cable at the rudder homn and secure. Rig and adjust per Paragraph 5-27 and install
panels, fairings, etc.

$-27. Rigging And Adjusunent Of Rudder Controls.

1. Ascertain that the nose gear is properly aligned with the rudder pedals according to alignment of
Nose Landing Gear, Section V1.

b. Check. and if required, adjust rudder for neutral alignment with relation to the neutral position of
the rudder pedals, and cables for correct tension as required in Table V-1. The following procedure may be
used:

SURFACE CONTROLS
ISSUED: 8/18/72
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f. RugoER

2. RUODEN mORN 1
3. FABRICATED nOOD

4. STABILATON 4l ACTUATOR ANM

3. AUDOER MOAN STOM BOLTS

. NUORER HORN STOF BOLT

+ MASKING TARY

1

4

3. RUDDER HAAN

4

9, FARMCATED ROD

FIGURE 5-6. DETERMINING NEUTRAL FIGURE 5-7. CHECKING RUDDER TRAVEL
RUDDER POSITION

Place airplane on jacks (refer to Jacking. Section 11) to clear the nose wheel.

Clamp the rudder pedals to align in a lateral position as shown in Figure 5-9.

If not previously removed. remove the tail cone fairing by removing attaching screws.
Position the rudder trim in the neutral position in accordance to Paragraph 5-31.

Insert a small diameter rod into the bottom of the rudder at the trailing edge. and allow its end
to extend down to the stabilator trim control rod. (Refer to Figure 5-6.)

W B ) —

CAUTION

Do not use a rod larger than the bend radius of the trailingedge so as
to avoid damage to the rudder.

6. Apply masking tape at 90° to airplane centerline. between stabilator halves immediately
beneath rod inserted on rudder. On tape. mark the airplane centerline (stabilator tab actuator armrod). (Refer
to Figure 5-6.)

7. With the rudder pedals clamped. check that the rod in rudder aligns with the trim control rod
and cable tension is correct as required in Table V-1. (Cable tension is taken at the flexible portion of the cable
at the forward cabin bulkhead station 50.0.)

8. Should alignment and: or cable tension be incorrect. adjust the turnbuckles which are attached
to the rudder pedal assembly to obtain correct alignment and tension.

9. Remove the clamps from the rudder pedals.

c. To check and adjust rudder travel. proceed as follows:

I.  Atadistance of 6.125 outboard of the aircraft centerline, (stabilator trim control rod). make
two small dots approximately six inches apart fore and aft. with a pencil. on the top surface of the stabilator,
both sides of the rudder and parallel to the aircraft's centerline.

REVISED: 4/10/81 SURFACE CONTROLS
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Figure 5-8. Rudder and Rudder Trim Control
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NOTE: 8ESURE THE CABLE IS
ROUTED BETWEEN THE - "
CABLE GUARD AND THE

2 ' SKETCH E

A261

19. ROD CABLE GUARD 0
21. TURNBUCKLES
22, STEERING ROD
23. PEDAL BOLTS 19
24. BEARING BLOCKS

cco

SKETCHD

Figure 5-8. Rudder and Rudder Trim Control (cont.)
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FIGURE 5-9. CLAMPING RUDDER PEDALS
IN NEUTRAL POSITION

2. Runmasking tape on each stabilizer surface fore and aft with the edge of the tape placed atthe
outboard side of the pencil marks.

3. Disconnect the rudder trim system at the lower end of the trim bellcrank at station 251.5

4. With the small rod inserted into the trailing edge of the rudder. swing the rudder in both
directions to 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 at t
rudder hinge bracket to obtain correct travel.

6. Ascertain rudder trim controls are properly rigged per Paragraph 5-31 and connect control rod
to wrim bellcrank,

7. From the pilot’s seat only. depress cach rudder pedal completely and check for full deflection
of the rudder to cach side.

X.  Should the pointer not intersect the inboard edge of the tape. check for interference at the
rudder horn and the nose gear travel stops.

9. Itinterference is found at the nose gear travel stops, located at the bottom of the strut housing.
rework the stops until full deflection of the rudder in both directions is obtained.

NOTE
Maximum allowable nose gear travel is 25 degrees.

10.  Check full travel of the nose wheel and rudder to determine that the rudder hits its stops just
before the nose wheel hits ity stops.,
d.  Check »afety of turnbuckle and bolts.
¢.  Remove pointer rod and install access panels and plates and tail cone fairings.

WARNING

Make sure pointer rod is removed to avoid restriction of rudder
mos ement,

ISSUED: 8/18/72 SURFACE CONTROL'
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5-23. Rudder Trim Conrtrols.

5-29. Removal Of Rudder Trim Mechanism. (Refer to Figure 3-8.)
2. The mim mechanism may be removed by disconnectng the unit at the cockpit conmol and at the
nose gear steering arm. Note the number of washers berween the ball joint and seeering arm.

5-30. Inscallation Of Rudder Trim. (Refer w Figure 5-8.)
3. Connect the rudder crim mechanism ac the cockpit control and at the nose gear steering arm. Rig
and adjust per paragraph 5-31.

5-31. Rigging And Adjustment Of Rudder Trim Mechanism. (Refer to Figure 5-8.)

i To rig the rudder it mechanism, ascertain that the rudder pedals are neutral (Refer to Figure
5-8) and the nose gear steering is adjusted and centered according to Parsgraph 6-23 of Section V1.

b. With the rod end (18) disconnected from the nose gear steering arm, turn the trim knob to
indicatz neutral. Within the engine comparoment, tum the bungee tube (12) on the trim screw (11) to
maintain the following distance between the fire wall and tbe end.

PA-24-180, Serial Nos. 24-1 to 24-1676 875 inch
PA-24-180, Serial Nos. 24-1684 and up .562 inch
PA-24-250 and PA-24-250 .562 inch
PA-24-400 .875 inch

Adjust the rod end (18) to allow the bolt to slip into place. Place spacer washers between the rod end
and steering arm so as to allow no up or down binding of the bungee tube on the trim screw. Do not exceed
over seven washers.

5-32. Sabilator Conorols.

5-33. Removal Of Seabilamor Controls. (Refer to Figure 5-10.)

3. To remove the stabilator control cables, remove the left forward floor panel, rear sear, baggage
compartnent rear bulkhead panel and access panel located. just ahead of the stabilator on the right side of
the fuselage.

b. For the removal of the forward control cable, relieve cable tension and disconnect the two
turnbuckles (5) located to the rear of the fuselage near the radio rack. The upper turnbuckle ends should be
marked to fadlitate reinsuliation. Remove the control cable guards or pulleys (1) along the botrom of the
fuselage. Draw the cabie forward from beneath the floor panel. At the pulley ciuster located at the fire wall,
remove two cable guards and bring the cable around the pulley cluster. Remove the pulleys (44) behind the
inscrument panel, disconnect the cable from the conaol column and remove the cabie.

¢.  The aft stabilator control cables may be removed by disconnerting the cables ar the stabilator
balance (29) and removing the cabie pulleys.

d. To remove the stabilator torque tube assembly, remove the tail cone fairings, stabilator (refer to
paragraph 4-15 of Section [V) and stabilaror trim mechanism. (Refer to Paragraph 5-37.) Disconnect the
cables from the balance arm. Remove the nuts securing the bearing blocks and remove the assembly. Shouid

SURFACE CONTROLS
ISSUED: 8/18/72
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SKETCH F PA-24-180, 250 AND 260
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- TRIM CABLE
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. CONTROL CABLE, UPPER

. TURNBUCKLE

. BALANCE WEIGHT
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Figure 5-10. Stabilator and Stabilator Trim Controls
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SKETCH A

SKETCH C

ARG4

A9

SKETCH E SKETCH D PA-24-180, 2560 AND 260
1. PULLEY 16. TRIM DRUM
2. TRIM CABLE 19. SPRING
6. CLAMP 21. INDICATOR
7. BOLT ASSEMBLY 22. MOUNTING BRACKET, UPPER
8. TUBE, CABLE GUIDE 23 INDICATOR WIRE, TRIM
9. ROD, CABLE GUARD 24. MOUNTING BRACKET
10. HOUSING, TRIM DRUM 25. HANDLE
11. SCREW, TRIM 26. CRANK SUPPORT
13. PIN ASSEMBLY 27. STEM. CRANK HANDLE
14. STOP, TRIM SCREW 28 ROLL PIN
15. MOUNT. TRIM DRUM

Figure 5-10. Stabilator and Stabilator Trim Control (cont.)
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Figure 5-10. Stabilator and Stabilator Trim Control (cont.)

1G23

SURFACE CONTROLS
REVISED: 4/10/81



PIPER COMANCHE SERVICE MANUAL

NOTE: BESURE THE CABLE IS

ROUTED BETWEEN THE
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VIEW A-A =J

9. ROD, CABLE GUARD SKETCH B

Figure 5-10. Stabilator and Stabilator Trim Control (cont.)
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1
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FIGURE 5-11. CHECKING STABILATOR TRAVEL

the bearings be removed from the torque tube, note the number of shims, if any, between bearing and rube
collar.

5-34. Insullstion Of Seabilator Controls. (Refer to Figure 5-10.)

a. Shouid it have been necessary to remove the bearing blocks from the torque tube, check that there
is 3 dimension of 8.620 inches from center of the right bearing block to ¢enter of the left bearing block.
Mainnin this dimension by placing the necessary shims between the bearing and tube collar, Insert the
baiance arm into the fuselage and slide the bearing blocks into position. Install the trim mechanism brackers
and secure torque tube assembly.

b. The oim mechanism may be installed, referring to paragraph 5-38 and the stabilator surfaces
referring to paragraph 435 of Section 1V, Before connecung any control cable, check for proper balance of
the stabilaror. (Refer to Section IV.)

¢.  To instail the forward conwrol cable (43), commence by measuring from the thimble of the cable
end (not identified by paint), approximacely 151 inches to the swagged ball at this point. This ball will
connect to the lefr conmol column bearing, The swagged ball that is approximately 178 inches from the
thimble of the cable end (identified by paint) will connect to the right control column bearing. String the
c¢able as shown in Figure 5-10, secure the swagged balls and pulleys (44). Draw the cable ends down around
the pullev cluster, beneath the floor panel and to the aft section of the aircraft. Install the remaining cabie
guards or puilevs (5).

CAUTION
When stringing the cables on the front pulley cluster just aft of fire wall,

be sure to thread cabie in the puiley groove and not over top of either
the front or bortom cabic guards. (Refer to View A-A of Figure 5-10.)

SURFACE CONTROLS
ISSUED: 8/18/72

1H1



PIPER COMANCHE SERVICE MANUAL

d.  The aft stabilator control cables mayv be connected 1o the stabilator balance. On the PA-:J-I.
PA-24-250 and PA-24-260. the cable with thimble end goes over the upper pullev and the cable with t
swagged ball and forked fitting goes 1o the bottom. On the PA-24-400 the shorter of the two similar cables
go over the upper pulley. Conneet the aft control cables to the forward cable. Maich the painted ends. Conncet
the stabilator extension spring (31} and cable.

¢.  For the nigging 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 1o
Section V)

b.  With the aircraft level. determine the level position of the stabilator by use of a hubble protractor
on a special leveling tool placed on the stabilator per dimensions in Figure 5-11. The leveling tool may be
fabricated per dimensions given in Figure 5-13. Set the stabilator travel by adjusting the stop holts at the
torque tube horn (refer to Figure 5-12} and measuring the degree of travel with the bubble protractor on the
leveling tool. Travel dimensions from level are given in Table V-1,

¢.  To et stabilator control cable tension. place the control wheel in neutral position. Measure from
the instrument panel along the under side of the control column to the control wheel. Refer to Table \ -1 tor
appropriate dimensions and cable tensions to obtain the stabilator neutral position.

NOTE

Stabilator should hit stabilator stop bolts before control wheelshaft
in cockpit hits stops.

d.  Adjust link at stabilator control extension spring to obtain .125 inch slack in cable with stabilator
stops adjusted and control wheel in full forward position.

%-36. Stabilator Trim Controls.

5-37. Removal of Stabilator Trim Mechanism. (Refer to Figure 5-10.)

a.  To remove 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 accessto the
forward most pulleys (1). 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 together and smooth the joint. Should
it be necessary to reuse the old cable with the thimble. etc.. attached. remove the trim crank and idler pulleys.
Lower the headlining and remove the necessary cable guards to facilitate removal of the cable through the
bulkheads. Withdraw the cable from its position,

¢.  Thetrim mechanism with the aft trim cable mayv be removed by disconnecting the trim tab actuating
arm. remon ing the cable guards at the pullevs and disconnecting the trim indicator wire, Disconnect the 1ab
belicrank assembly and the unit at the support bracket.

ISSUED: 8/18/72 ' SURFACE CONTRO.
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5-38. Installation Of Stabilator Trim Mechanism. (Refer to Figure 5-10.)

2. To install the stabilator oim mechanism, assemble the drum assembly (10) onto its support
brackers. Attach the bellcrank (34) to the bearing blocks and safety. Draw the trim cables (2) into the
fusclage. allowing them not to cross, and inseall the cabie pulleys.

b. The forward mim cable may be installed by drawing the cabie to the location of the trim crank
pulley (1) and idler pulley. Wrap the cable around the crank pulley, then to the idler pulley and back to the
crank pulley. Continue the cabie to the aft section and install cable pulleys that were removed.

¢. To rig and adjust the trim mechanism and cables, refer to Paragraph 5-39.

5-39. Rigging And Adjustment Of Seabilacor Trim Mechsaism.

a. To rig the stabilator trim system, draw the trim cabie, rotatng the cable drum until approximarely
7 wraps (PA-24-180, PA-24-250 and PA-24-260) or 8 wraps (PA-24=400) remain on the drum of the top
serics of wraps.

b.  Within the fuselage, draw the forward trim cable fore or aft and connect the turnbuckles. Should i
be necessarv to swage a cabie end before connecting the remaining turnbuckle, assemble the eye, thimble
and sleeve. Connect the ends to the barrel with three or four threads. Draw the free cable end unuil it is
tight, clamp the cable so thar it will not damage the cable or slip back. Crank the trim 2 few times to sear
the cable on the drum and pullevs. Again draw the free end of the cable to approximately the required
cable tension (refer to Table V-l), swage the sleeve to the cable and reset the cable tension. Cut off the
remaining cable.

¢. Without rurning the trim drum, rotate the trim screw untl 285 (PA-24-180, PA-24-250 and
PA-24-260) or .210 inch (PA-24-400) exist berween top of the drum housing and bottom of the upper
screw stop. (Refer to Figure 5-10.) The trim drum and screw are in neutral posidon. Connect trim screw
and bellcrank.

d. Level stabilator as described in Paragraph 5-35. Adjust the stabilator tab arm so that the rrailing
edges of stabilator tab and stabilator align. Ascerrain thar there is one cable wrap remaining and there is no
binding of cables or tumbuckles when the trim is moved through its full cravel. Readjuse if necessarv by
resetting the tnm screw and drum,

e. Reser the stabilator and tab at neutral and adjust the trim indicator within the fuselage to read
neutral bv serting the wire at the rear of the fuselage.

CAUTION

Upon completon of all installations and adjugments, before any flight
tests. check thar all conrtrols are hooked up and rigged properly,
turnbuckles, boits, etc. are saferied, and panels and places are secured.

f.  If the stabilaror tab is not aligned with the neutral stabilator, disconnect the stabilator tab actuator
rod (35) from the bellcrank (34) bv removing the cotrer pin, castellated nut, washer and boit. Loosen jam
nut and rowte rod end bearing (33) until the trim tab and stabilator are aligned when che rod end bearing is
in place.

SURFACE CONTROLS
ISSUED: 8/18/72
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AR

. STOP BOLTS

. TRIM TAR INDICATOR ARM
» TRIM TAR CONTROL CASLE
« TRIM TAS INDICATOR WIRE

= Al B s

FIGURE 5-12, STABILATOR ADJUSTMENT POINT

NOTE

The stabilater trim control rod end bearing locaced ar the forward end
of the control rod (33) should be checked for freedom of movement
during the regular 100 hour inspection by disconnecting the rod at the
trim tab and holding the end between your fingers, 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 besring should be checked more thoroughly by
removing the complete assembly (33) from the airplane.

g Connect the tab actuator arm to the bellcrank at the rod end bexring with bolt, washer, castellated
nut and cotter pin. With the stabilator in the neutral position, rurn the trim in each direction to screw stops
to check tab angle as given in Table V-l and also check minimum number of wraps left on the drum.
(Minimum allowable is one and one quarter turns.)

5-30. Wrapping Stabilator Trim Drum. (Refer to Figure 5-10, Sketch D or G.)

2. To wrap the trim drum, ascerzain thst the screw and drum assembly is removed from the aircraft.

b. Locate the center of the rear trim cable (2), measuring from end to end. Insert the trim cable into
the drum slot and install lockpin. Mazrk 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 wrap down in 2 clockwise direction 9-1/4 tums, the lower
cable wrap up in a counterclockwise direction 9-1/4 turns. Insert the drum into its frame (10). Insert wim
screw (11) through the drum and install screw stops (14). Mainnain 2 maximum of .002 berween bushing
and drum. Install the two bracketr angles (1%) to the drum frame with the support side bracker bolits
installed. Insmll the two cable guards and center the drum berween the two screw stops. The drum
assembly may be installed on the aircraft, refer to Paragraph 5-38.

SURFACE CONTROLS
ISSUED: 8/18/72
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TABLE V-11. TROUBLESHOOTING CHART (SURFACE CONTROLS)

Trouble

Cause

Remeds

AILERON CONTROL SYSTEM

Lost motion between
control whee! and
atleron.

Cable tension too low,

Linkage loose or worn.

Broken pulley.

Cables not in place on
pullevs,

Adjust cable tension.
{Refer to Table
VA1)

Check linkage and tight-
en or replace.

Replace pulley.

Install cables correctly.
Check cable guard-.

Resistance 1o control
wheel rotation,

System not lubricated
properly.

Cable tenston 100 high.

Control column hon-
zontal chain im-
properly adjusted.

Pulleys binding or rub-
bing.

Cables not in place on
pullevs,

Cables crossed or
routed incorrectly.

Lubricate system. (Re-
fer to Lubrication
Chart. Section 11.)

Adjust cable tension.
{Refer to Table V-1)

Adjust chain. (Reter to
Paragraph 5-7.)

Replace binding pulleys
and or provide
clearance between
pullevs and brackets.

Install cables correcthy.
Check cable guards.

Check routing of con-
trol cables.

Control wheels not
svnchronized.

Incorrect control .
column rigging.

Rig in accordance with
Paragraph 5-7.

Control wheels not
horizontal when

ailerons are neutral.

Incorrect nigging of
alleron svstem.

Rig in accordance with
Paragraph 5-11.

ISSUED: 8/18/72
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

AILERON CONTROL SYSTEM (cont.)

Incorrect aileron

Aileron control rods

Adjust in accordance

travel. nor adjusted prop- with Paragraph
erly. 5-11.
Aileron bellcrank stops Adjust in accordance
not adjusted with Paragraph
properly. 5-11.

Correct aileron travel Incorrect rigging of Rig in accordance wich
cannot be obuined aileron cables, Paragraph §-11.
by adjusting bell- control wheel and
crank stops. control rod.

Congrol wheel stops Incorrect rigging be- Rig in accordance with
before control tween control Paragraph $-11.
surfaces reach wheel and con-
full travel, trol cables.

SURFACE CONTROLS
ISSUED: 8/18/72

1H6




PIPER COMANCHE SERVICE MANUAL

TABLE V-Il. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

or retract though

{Motor circuit.)

flap solenoid actuates,

Trouble Cause Remedy
FLAP CONTROL SYSTEM
Flaps fail to extend Master switch off. Turn switch on.

Defective flap selector
switch.

Defective flap motor
circuit relay.

Ground open from flap
motor circuit relay,

Ground open from flap
seiector switch.

Defective flap motor,

Defective circuit
wiring.

Replace selector
switch,

Replace relav.
Check ground connec-
tion.

Check ground connec-
tion.

Replace moror.

Isolate cause and re-
pair.

Flaps fail to extend
or retract. Flap so-
lenoid does not ac-
tuate.
(Solenoid circuit.)

Master switch off.

Flap solenoid circuit
breaker open.

Defective flap selector
switch.

Defective up or down
limit switch,

Defecrive flap solenoid

Ground open from flap
solenoid.

Defective circuir wiring.

Tum switch on.

Reset circuir breaker.

Replace selector
switch.

Replace defective
switch.

Replace flap solenoid.

Check ground connec-
tion,

Isolate cause and re-
pair.

147
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TABLE V-1I. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.) .

Trouble Cause Remeds

FLAP CONTROL SYSTEM (cont)

Flaps have erratic, Transmission needs lu- Lubricate transmission
sluggish or retarded brication. (Refer to Lubrica-
operation during ex- tion Chart. Scction
tension and retraction. )

Binding between track Check for defective
and rollers. parts and replace

if necessary or
consult latest Piper
Service Letter No. 595,

Slipping or stripped Replace transmission.
transmission.

Loose electrical con- Check and repair elec-
nection. trical connections.
Dirt. foreign material. Clean and lubricate (i
paint or damage to applicable) or replace
flap rollers and if necessary.
tracks.

Lack of lubrication. Steel rollers only: After

cleaning. lubricate per
' Lubrication Chart in
Section 11, Nyvlon
rollers must not be ju-
bricated. but require
periodic cleaning.

Improper lubricant. Refer to Lubrication Chart,
Section 11.

Flaps. when retracted. Flaps retracted at Refer to latest Piper
extend bevond normal higher airspeed than Service Letter No. 360
fully retracted position. recommended for flap and install Kit No.

operation after being 754 413,

used for take-off,

ISSUED: 8/18/72 SURFACE CONTROLS
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble Cause Remedy
FLAP CONTROL SYSTEM (cont.)
No indicadon of flap Defective indicator unit. Replace indicator unic.
position on indi-
cator, Sender unit not adjusted Adjust sender unit in
properly. accordance with
Paragraph 5-19 or
5-23.
Defective wiring. Check and repair
wiring.
Master switch off. Tum switch on.
Circuit breaker open. Reset circuit breaker.
Sender unit ground open. Check ground connec-
tion.
Mechanical linkage be- Check and repair.
tween walking beam

and transmirter, broken
or disconnecred.

Transmitrer inoperative.

Replace.

Flap indicator shows
flaps down when thev
are up.

[ncompiete ground.

Check ground connections
at transmitrer under
rear seat.

Flaps fail to rerract
completely.

Up limit switch incor-
recrlv adjusted.

Adjust flap in accor-

dance with Paragraph
5-19 or 5-23.

Flaps do not extend
compietely.

Down limir switch in-
correctly adjusred.

Adjust in accordance

with Paragraph 5-19

or $-23.

Flap on one side fails
to operate.

Broken control cable.

Repair or replace
control cable.
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TABLE V-II. TROUBLESHOOQOTING CHART (SURFACE CONTROLS) (cont.)

Trouble Cause Remedy
FLAP CONTROL SYSTEM (conc.)

Flaps not svnchronized Incorrect rigging. Rig in accordance with
or fail o fit Paragraph $-19 or
evenly when re- 5-23.
tracred.

Sluggish or retarded Weak reeractrion spring Refer to Piper Service

flap retraction,

(PA-24-250 up to Serial
24-3444 inclugive).

Letrer No. 395 and
instail spring No.

83302-54.

Flap acruatng svstem The limit switches are Reset limit switches.
fails to shuc-off when out of adjustment, (Refer to paragraph
flaps are full up or 5-19 or §-23.)
full down,

Right flap fails to lock Flap actuating cable has Rerig up lock cable.
when in the retracted insufficient slack. (Refer to paragraph
position. 5-19 or 5-23.)

Spring on flap locking Replace spring.
mechanism broken,
SURFACE CONTROLS

ISSUED: 8/18/72
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TABLE V-iIl. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

rudder pedals and
rudder.

Trouble Cause Remedy
RUDDER CONTROL SYSTEM
Lost motior between Cable tension too low. Adjust cable tension per

Broken pulley.

Bolts artaching bellerank
to rudder are loose,

. Table V-l and Para-
graph 5-25.

Repisce pulley.

Tighten bellcrank bolts,

Excessive resistance
to rudder pedal
movermnent,

System not lubricated
properly.

Rudder pedal torque
tube bearing blacks
in need of lubri-
caton.

Cable tension too high.

Pulleys binding or rub-
bing.

Cables not in place on
pulleys.

Cables crossed or
routed incorrectly.

Lubricate svstem. (Re-
fer ro Lubrication
Chart. Section I1,)

Lubricate torque tube
bearing blocks.
Consult Lubricarion
Chare, Section 1.

Adjust cable tension per

Paragraph 5-27
and Table V-l.

Replace binding pullevs
and/or provide
clearance between
pulleys and brackers.

Instal] cables correctly.
Check cable guards.

Check routing of control
cables.

1H11
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TABLE V-il. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Troubie Cause Remedy
RUDDER CONTROL SYSTEM (cont.)

Rudder pedals not Rudder cables incor- Rig in accordance with

neutraj when rudder recty rigged. Paragraph $-27.

is streamlined.

Incorrect rudder Rudder bellerank stop Rig in accordance with

avel. incortrectly adjusted. Paragraph §-27.
Nose wheel contacts Rig in accordance with

stops before rudder. Paragraph 5-27.

SURFACE CONTROLS

ISSUED: 8/18/72
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TABLE V-lI. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble Cause Remedy

STABILATOR CONTROL SYSTEM

Lost motion berween Cable tension too low. Adjust cable tension per
conmrol wheel Tabie V-1,
and subilator.
Broken pulley. Replace pulley.
Cables not in place on Inscall cables correctly.
pullevs.
Resistance to stabilator System not lubricated Lubricate svstem. (Refer
control movement, properly. to Lubrication

Chart, Secnon I1.)

Cable tension too high. Adjust cable tension per
Table V-I.
Pullevs binding or rub- Replace binding pullevs
bing. and/or pravide

clearance berween
pulleys and brackers.

Cables nor in piace on Install ables correctly.
pulleys,
Cables crossed or Check routing of conrrol
routed incorrectly. cables.
Incorrect stabilater Stabilacor stop boles Adjust stop screws per
travel. incorrectiy adiusted. Paragraph $-35.
Correct stabilator Stabilator cables incor- Rig cables in aceor-
travel cannot rectly rigged. dance with Para-
be obtained by graph $-35.
adjusting stop
bolts.
SURFACE CONTROLS

ISSUED: 8/18/72

1H13




PIPER COMANCHE SERVICE MANUAL

TABLE V-iIl. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

STABILATOR TRIM CONTROL SYSTEM

Lost motion between
trim control handle.

Cable tension too low.

Cables not in place on
pulleys.

Broken pulley.

Linkage loose or womn.

Adjust in accordance
with Table V-1,

Install cables according
to Paragraph 5-38.

Replace pulley.

Check linkage and tight-

en or replace,

Trim control handle
moves with excessive

Svstem not lubricated
properly.

Lubricate svstem. (Re-
fer to Lubrication

resistance. Chart, Section I1.
Cable tension too high. Adjust in accordance
with Tabie V-1.
Pulleys binding or rub- Replace binding pullevs.
bing. Provide clearance
between pulleys and
brackets.
Cables not in place on Refer to Paragraphs
pulleys. 5-38,
Trim wab hinge binding. Lubricare hinge. If
necessary, replace.
Cables crossed or Check routing of con-
routed incorrecdy. trol cables.
Trim tab fails to Svstem incorrectly rig- Check and/or adjust
reach full travel. ged. rigging per Para-
graph 5-39.
Trim drum incorrectly Check and/or adjust
wrapped. rigging per Para-
graph 5-40.

SURFACE CONTROLS
ISSUED: 8/18/72
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TABLE V-Il. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

STABILATOR TRIM CONTROL SYSTEM (cont.)

Trim indicator fails

Trim indicator not

Adjust in accordance

to indicate correct properly adjusted. with Paragraph §$-39.
trim position.
Trim indicator wire Replace wire.
broken.
Tnm indicator fails Trim indicator wire Replace wire,
to indicare anv broken.
movement.
Broken indicator tension Replace spring.
spring,
Forward trim pulley Check for oil or
slipping when crank grease or loose
is turned.

cables and cighten
in 2ccordance with
Table V-1

1H1S
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SECTION V1

LANDING GFAR AND BRAKE SYSTEM

6-1. Introducrion. Conrtained in this section are insructions for troubieshooting, overhaul, inspection and
adjustment of the PA-24-180, PA-24-250.-PA-24-260 and PA-24-400 landing gear, landing gear retraction
system and brake system. Also, adjustmentss for the electrical safety, down limit, up limit and warning
switches.

6-2. Description. The PA-24 Comanche Ticycle landing gear system is an air-oil oleo type unit thar is
electrically operated, fully retractable with the nose gear retracting aft into the nose section and the main
gear retracting inboard into the wing. Gear doors operated by gear movement partially cover the gear when
reracted.

The rerraction mechanism consists of an clectric motor and wansmission assembly, torque tube
assembly, push-pull cabies to each main gexr and a push-pull tube to the nose gear. Limic switches are
ingtalled in the system to cut off the wansmission motor when the gear is fully extended or rerracred. These
switches also operate gear indicator lights in the cabin. To prevent the gear from retracting while the
airplane is on the ground, an anti-retraction safety switch located on the left main gear will not allow the
gear to retract until weight off che gear has allowed the struc to extend to within three~quarrers of an inch
of full extension. When the manifoid pressure is reduced below 10 to 12 inches and the landing gear is not
down and locked, a warning horn will sound. In the cockpit, located between the pilot seats, under the
floor panel. 15 an extension handle used to manually extend the landing gear while in flight should «
become necessary. Also, it may be used ro extend and retract the gear when the airplane is on jacks.

The brakes are hvdraulically actuated by one master cylinder on the early models and individual master
cylinders mounted on the left (optional on the nght} set of rudder pedals on the late modeis. A reservoir.
located on the forward side of the firewall, supplies hydraulic fluid to the master cylinder. From the
cylinder the fluid is routed through lines and hoses to a parking brake valve located under the floor panein
front of the left piiot's sear on the early models. or on the master cylinders of late modeis. The fluid is then
directed to the brake assemblies on each main landing gear. The brakes are self-adjusung, single-disc. single
housing, double piston assemblies. To operate the brakes, pull the brake lever back on the carlv models and
apply toe pressure to the rop of the brake pedals on the late models. The parking brake may be acruated by
appiving the brakes and pulling our the parking brake handle. To reiease the parking brake. apply the
brakes and push in on the parking brake handle.

6-3. Troubleshoodng. Troubles peculiar to the landing gear system are listed in Table VI-1I at the  back
of this section, along with their probabic causes and suggested remedies. When troubleshooung. check the
power supply and ground of the items affecred. If no wouble is found. the trouble probably exists inside
ndividual pieces of equipment.

6-+. Landing Gear System.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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6-5. Nose Landing Gear.

6-6. Disassembls Of Nose Gear Oleo. (PA-23-180 and PA-24-250, Serial Nos. 24-1 10 24214 inclusine.d
{Retfer to Figure 6-1.) The nose gear oleo assembly may be removed and disassembled trom the gear oleo
housing with the gear removed from or installed on the airplane.

a.  Place the airplane on jacks. (Refer to Jacking. Section 1)

b.  Place a drip pan under the gear to catch spillage,

¢.  Remove the air and fluid from the oleo. To do this. depress the air valve core pin (4) until strut
pressure has diminished. remove the filler plug (5). and with a small hose siphon as much hyvdraulic tluid
from the strut as possible.

d.  To remove the piston tube assembly (12) from the oleo housing (3). remove the upper (13) and
lower (15) torque link connecting bolt assembly (14) and separate the links. Note the upper and lower torgue
links and the number of spacer washer between the two links.

¢.  Compress the piston tube (12), reach up along the tube and release the snap ring (31 from the
annular slot at the bottom of the oleo housing.

. Pull the piston tube with component parts from the cvlinder housing.

2. The piston tube components may be removed by reaching in the tube and pushing out the upper
bearing retainer pins (24), Slide off the upper bearing (25). spacer (26), lower bearing (27) with inner and outer
O rings (34 and 2X). wiper (29). washer (30) and snap ring (31).

h.  To remove the orifice tube (21) from the oleo housing. remove the locknut (1) and washer (2) from
the top of the housing. Draw the tube with O ring (20) and back-up washer (19) from the housing.

i The onfice plate (22} is removed from the bottom of the onflce tube by releasing the snap ring

3) that holds the plate in position.

I Toremove the piston tube plug (32) with "0 ring (33) located in the lower end of the tube. remone
the bolt assembly and insert o rod up through the hole in the body of the fork (18). pushing the plug out
through the top ot the tube.

7. Cleaning. Inspection And Repair Of Nose Gear Oleo.

a.  Clean all parts with a suttable quick drving tyvpe cleaning solvent.

b.  Inspect the landing gear oleo assembly component for the following:

Bearing and bushings for excess wear, corrosion. scratches and overall damage.
Retamning pins for wear and damage.

Lock rings for cracks. burrs, etc.

Crylhinder and orifice tube for corrosion. scratches, nicks and excess wear.
Oritice plate for hole restriction,

Fork tube for corrosion. scratches. nicks. dents and misalignment.

Air valve general condition.

Worn or broken turning limit stops.

N sl :JIJ-.'_JJ!Jl—'

z

NOTE

It the nose wheel turning limit stops are found broken or have been

broken in the past. the entire svstem including the following items

should be checked to insure proper rudder action and condition:

(4) Check rudder hinges. pullevs and pulleyv brackets.

(h)  Cheek rudder rigging and cable tension per instructions in
Section V' of this manual.

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTEM
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SKETCH A
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FIGURE 6-1. NOSE GEAR OLEO STRUT, Serial Nos. 24-1 to 24-214 incl.
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. ¢.  Repair of the housing is limited 1o smoothing out minor scratches, nicks and dents and replacement
of parts.
d. Individual replacement of the wiper strip may be accomplished per instructions given in paragraph
6-40.

6-8. Assembly of Nose Gear Oleo. (PA-24-180 and PA-24-250, Serial Nos. 24-1 to 24-214 inclusive.) (Refer to
Figure 6-1.)

a. Ascertain that parts are cleaned and inspected.

b. To install the piston tube plug (32), first lubricate the tube plug and “O" ring (33) with hydraulic
fluid (M1L-H-5606). and install the “O" ring on the plug. Lubricate the inside wall of the piston tube (12). insert
the plug into the top of the tube and push it to the fork end. Align the boit holes of the fork (18). tube and plug.
and install bolt (CT) (16) with washers and nut. (1f a new tube (12) is to be installed that has not been drilled.
press the tube into the fork piston housing (18) until it bottoms. Using the bolt holes in the fork body as a guide.
drill a pilot hole and ream to 0,250 0.252 through each side of the tube wall. Remove burrs from the inside of
the tube and flush the tube with a suitable solvent to remove all metal particles.)

c.  If desired. cement a cork in the hole in the bottom of the fork body to prevent dirt from entering
between the fork and tube.

d. To assemble the components of the orifice tube (21), insert the orifice plate (22) into the bottom of
the tube and secure with snap ring (23). Lubricate and instail “O" ring (20) and back-up washer (19) on the
upper end of the tube,

e. Insert the orifice tube (21) in the oleo housing (3). With the end of the tube exposed through the top
of the housing. install washer (2) and locknut (1). Tighten locknut only finger tight at this time.

f.  Assemble the components of the piston tube (12) on the tube by placing, in order. the snap ring (31).
washer (30). lower bearing (27). with inner and outer “Q" rings (34 and 28), spacer (26) and upper bearing (25).
Align the lock pin hole of the upper bearing with the pin holes in the piston tube and install pins (24).

. g.  Lubricate the inner wall of the housing (3) and tube (12). Carefuily insert the tube assembly into the
housing. guiding the orifice tube (21) into the piston tube until the snap ring (31) can be installed in the annular
slot at the lower end of the housing.

h. At the top of the housing. tighten the orifice tube locknut (1).

i. At the bottom of the housing, install wiper strip (29), slide washer (30) into position and secure
assembly with snap ring (31).

). 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 ink 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 plavin
the links. yet be free enough to rotate. Safety nuts with cotter pins.
k. Lubricate the gear assembly. (Refer to Lubrication Chart, Section I1.)
. Compress and extend the strut several times to ascertain that the strut will operate freely and torque
l links do not restrict travel in the compressed position. The weight of the gear wheel and fork should allow the
strut to extend.
m. Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section 11.)
n.  Check the nose gear alignment (refer 1o paragraph 6-16) and gear operation.
0.  Adjust the shimmy dampener collar by means of its washers to give a good firm fit. If the collaris too
. tight. the result will be hard steering and. if too loose, nose wheel shimmy will be present. It may be necessary.
at umes. to try several combinations or thicknesses of washers to get the proper result.
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NOTE .

The shimmy dampener is the collar to which the top of the scissor
and bushing assembly and the lower end of the steering shaft is
fastened. This collar is composed of two halves. It has a split friction
lining between the collar and gear casting and utilizes washers as
space adjustments between the halves of the collar.

CAUTION
Do not lubricate the collar and shoe assembly,

p. Remove the airplane from jacks.

6-9. Disassembly of Nose Gear Oleo. (PA-24-180 and PA-24-250, Serial Nos. 24-215 and up; PA-24-260 and
PA-24-400.) (Refer to Figure 6-2.) The nose gear oleo assembly may be removed and disassembled from the
gear oleo housing with the gear removed from or installed on the airplane.

a. Place the airplane on jacks. (Refer to Jacking, Section 11.)

b. Place a drip pan under the nose gear to catch spillage.

¢.  Remove air and fluid from the oleo strut, Depress the air valve core pin (8) until strut chamber
nressure has diminished, remove the filler plug(21) and with a small hose siphon as much hydraulic fluid from
the strut as possible.

d. To remove the complete cylinder and fork assembly from the oleo housing (10), cut the safety wire
(6) at the top of the unit and remove the cap bolts (7) that attach the steering arm (28) and aligner guide bracket
(18) to the top of the oleo cylinder (33).

e. Disconnect the shimmy dampener (13) by removing each cotter pin, nut, washer and bolt
connects the dampener to the oleo cylinder and housing.

f.  Release and remove the snap ring (19) at the top of the housing (10) and pull the complete cylind
(33) and fork assembly (17) from the bottom of the housing. The upper and lowcr housing bushings (20 and 32)
should remain pressed in the housing.

g. To remove the piston tube (35) and fork (17) from the cylinder (33). first separate the upper and
lower torque links (4 and 1) by removing the link connecting bolt assembly (3) and then separate the two links.
Note the upper and lower torque links and the number of spacer washers (2) between the two links.

h. Compress the piston tube (35), reach up along the tube and release the snap ring (49) from the
annular slot at the bottom of the oleo housing.

i.  Pull the piston tube (35) with component parts from the cylinder.

j- The piston tube components may be removed by reaching in the tube and pushing out the upper
bearing retainer pins (42). Slide from the tube, the upper bearing (43), lower bearing (44) with inner and outer
“O" rings (45 and 46), wiper strip (47), washer (48) and snap ring (49).

k. Toremove 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.

1. 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.

LANDING GEAR AND BRAKE SYSTEM
REVISED: 4/10/81

112




PIPER COMANCHE SERVICE MANUAL

m. To remove the piston tube piug (37) with “O" ring (36) located in the lower end of the piston
tube, remove the bolt assembly (15) and insert a rod up through the hole in the body of the fork (17). Push
the plug out through the top of the tube,

6-10. Cleaning, Inspection And Repair Of Nose Gear Oleo.

a. Clean all parts with a suitable dry type cleaning solvent.

b. Inspect the landing gear oleo assembly component for the following:

1. Bearings and bushings for excess wear, corrosion, scratches and overall damage.

Reraining pins for wear and damage.
Lock rings for cracks, burrs, erc.
Cylinder and orifice tube for corrosion, seratches, nicks and excess wear.
Upper and lower cylinder bushings loose ot turning in cylinder.
Orifice plate for hole reswricnon.
Fork tube for corrosion. scratches, nicks, dents and misalignment.
. Air valve general condirion. )
¢. Repair of the oieo is limited to smoothing out minor scratches, nicks and dents and replacement of

BN

d. Individual replacement of the wiper szip may be accomplished per instructions given in paragraph

6-11. Assembly Of Nose Gear Oleo. (PA-24-180 and PA-24-250, Serial Nos. 24-215 and up; PA-24-260
and PA-24-400.) (Refer to Figure §-2.)

2. Ascerrain that parts are cleaned and inspected.

b. To install the piston rube plug (37), first lubricate the tube plug and 0" ring (36) with hvdraulic
fluid (MIL-H-5606). and install the Q" ring on the plug. Lubricate the inside wall of the piston tube (35).
insert the plug into the rop of the tube and push it to the fork end. Align the bolt holes of the fork (17),
tube and plug, and install boit (CT) (15) with washers (51) and nur (30). (if 2 new tube (35) is to be
installed that has not been drilied, press the tube into the fork piston housing (17) until it bortoms. Using
the boit holes in the fork body as a guide, drill a pilot hole and ream to0 0.250/0.252 through each side of
the tube wail. Rernove burrs from che inside of the tube and flush the rube with a suitable soivent 1o
remnove all metal particles)

c¢. If desired, cement a cork in the hole in the bottom of the fork body to prevent dirt from entering
berween the fork and tube.

d. To assemble the components of the orifice tube (34), inserv the orifice plate (40) into the bomtom
of the tube, and secure with the snap ring (41). Lubricate and install the “O" ring (38) on the upper end of
the tube. Instail ning (39) (PA-24=300 onlv) on the iower end of the tube.

¢. lnsert the orifice tube (34) up through the bottom of the eylinder (33). With the tube exposed
through the top of the cylinder, install che lock washer (24) and insert roll pin (23) through the lock washer
inro the cviinder. [nstall the tube locknut (22) only finger tight at this time.

f. The fork (17) and rube (35) assembly may be assembied by installing the tube components on the
tube. in order slide onto the tube, the snap ning (49), washer (48), lower bearing (44) with inner and outer

"O" nngs (#5 and 46) and upper bearings (+3). Align the lock pin holes in the upper beanng with the pin
holes in the piston tube (35) and install pins (42).
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g.  Lubricate the inner wall of the cylinder (33) with hydraulic fluid. Carefully insert the pistor”
assembly into the bottom of the cylinder, allowing the orifice tube to guide itself into the piston tube. until
snap ring (49) can be installed in the annular slot at the bottom of the cylinder.

h. At the top of the cylinder (33), tighten the orifice tube locknut (22).

i.  Install wiperstrip (47), shde washer (48) into position and secure assembly with snap ring (49).

j.  Ascertain that bushings are installed in the upper and lower torque links (4 and 1) and then install
both links.

NOTE

Ascertain that the torque links are properly installed to insure
complete travel of the piston tube and fork assembly within the oleo
housing.

The torque link bolt assemblies should be lubricated and installed with the flat of the bolt head hex adjacent to
the milled stop on the wide end of the link. Tighten the bolts only tight enough to allow no side play in the link,
yet be free enough to rotate.

k. Ascertain that the upper and lower oleo housing bushings (20 and 32) are installed. Install the
cylinder into the oleo housing and secure with snap ring (19).

. Atthe top of the oleo housing, install on the cylinder the aligner guide bracket (18) and steeringarm
(28). Install cap bolts (7). tighten to 30 to 35 inch pounds torque and safety with MS§20995C40 wire (6).

m. Install the shimmy dampener (13) using bolts, washers and nuts (12) and safety with cotter pin.

n. Lubricate the gear assembly. (Refer to Lubrication Chart, Section 11.)

o. Compress and extend the strut several times to ascertain that the strut will operate freely and torque
links do not restrict travel in the compressed position. The weight of the gear wheel and fork should allow the

strut to extend. _
p. Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section I1.) .
g. Check the nose gear for alignment (refer to paragraph 6-16) and gear operation.

6-12. Removal of Nose Landing Gear. (Refer to Figure 6-3.)

a. Disconnect the gear door actuating rod and air intake hoses at the bottom cowl.

b. Remove the bottom cowling by removing attaching screws and brackets.

¢. Place the airplane on jacks. (Refer to Jacking, Section II.)

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

osition.
P 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.

1. Remove strut assembly and drag links from wheel well.
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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
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Figure 6-2. Nose Gear Oleo Strut Assembly (cont.) PA-24-180. PA-24-250
Serial Nos. 24-215 and up. PA-24-260 and PA-24-400
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m. The steering bellcrank (13) and aligner guide (11) may be removed by removing nuts. washers
bolts securing the steering rods (15 and 16) to the bellcrank. the nut. washer and bolt securing the aligner g

tang to its bracket and the nut. washer. bolt and bushing securing the steering belicrank to the landing cear
mount.

6-13. Cleaning. Inspection And Repair Of Nose Landing Gear.
a. Clean all parts with a suitable dry type cleaning solvent.
b. Inspect the gear components for the following unfavorable conditions:
. Bolts. bearing and bushings for excess wear, corrosion and damage.
2. Strut housing. drag links. torque links. fork assembly and fork tube for cracks. bends or
misalignment.
3. Downlock spring for corrosion and wear, and serviceable limits. (Refer to Table VI-1V )
4. Check the general condition of limit switch and its actuator. wiring for traving. and poor
connection or conditions that may lead to failure.
5. Check all polished surfaces for scratches and nicks.
6. Check the drag link assembly. (refer to Figure 6-3) through center travel of both the right (18).
{35) and left (28). (34) drag links. by placing a straight edge in alignment with the center of the rear and forward
drag link attachment points. (See Sketch A of Figure 6-3). Ascertain that when the stop surfaces of the two
links touch. the center of the pivot bolt (32) is . 187 + .062 - .00 of an inch below the straight edge. This check
may be conducted on a surface table using a surface gauge, If the draglinks are not within the given tolerances.
replace on or both drag links,
c.  The shimmy dampener requires no service other than routine inspection. In case of damage or
malfunction. the dampener should be replaced rather than repaired.
d. Repair to the landing gear is limited to reconditioning of parts. such as replacing bearings and
bushings. smoothing 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 units of the landing gear. lubricate bearings.
bushings. and friction surfaces with the proper lubricant as des-
scribed in the Lubrication Chart. Section 11

a. Install the sieering bellcrank and aligner assembly as follows:

1. Attach the steering belicrank (13) and aligner assembly (11) with washer and bushings to the
engine mount using bolt and nut.

2. Attach the 1ang of the aligner to the aligner support bracket and bolt, washer and nut.

2. Connect the steering rods (15 and 16) and rudder trim control rod to the bellcrank with bolts.
washers and nuts.

b. The landing gear oleo housing (5) may be installed as follows:

1. Position the nose gear to allow the support arm of the housing (5) to align with the support
fittings on the tubular mounting structure (17).

2. 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 attach eacharm
1o the fitting with bolts (9 and 20). washers and nuts. Do not safety attachment bolts until after the adjustment
of the drag links has been completed.

2. Extend and retract the gear to determine that the screw head of the aligner roller (11) clears
the inside web of the aligner guide (6). :
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¢. The drag links.and downlock spring(s) may be installed as follows:

1. Ascertain that the upper (18 and 28) and lower (34 and 35) drag links are assembled. and
through travel of the links is checked according to paragraph 6-13. Allow the drag link cross brace (30) to
remain loose until the adjustment of the links is compieted,

2. Arach the upper drag links (18 and 28) to the engine mount support, at the firewall, with
boles (22), washers, nuts and cocter pins. Install spacer washers (21), not to exceed two, between the left
drag link (28) and arrachment fitting ro armain sufficient clearance berween clevis (27) and fuselage.

3. Artach the lower drag links (34 and 35) to the strut housing (5) using bolt. Do not secure bolt
with washers, nut and corter pin until after adjustment of drag links.

4. Check adjustment of drag links to determine that they lock as instructed in paragraph 6-185.

5. Secure the drag link cross brace (30) and safety remaining nuts of the attachment boirs.

6. Connect the downiock spring(s) (33) between the fittings on the gear housing and link cross
brace. Piper Kit 761 082 should be insmlied

d. Install the gear down limit switch (29 or 43) on i mounting bracket on the lefr drag links and
adjust as given in paragraph 6-53.

e. Artach the end bearing of the retraction. push-pull rod (23) to the drag link clevis (27) using bolt
(26), washer and nuc. The head of the bolt (26) with the countersunk porrion is to the left or outboard.
Also, check adjustment of both the drag link clevis and the push-pull rod as given in paragraph 656.

f. Check alignment of the nose landing gear per paragraph 6-16.

§. Install the bottom cowl and air intake hoses.

h. Connect and adjust the gear door per paragraph 6-17 or paragraph 6-22.

6-15. Adjustment Of Nose Gear Drag Links, (Refer to Figure 6-3.)

a. To adjust drag links, first remove the bottom cowl by disconnecting the nose gear door acruating
rod, air intake hoses at the bottom cowl and removing attaching screws,

b. Place the airplane on jacks. (Refer to Jacking, Section I1.)

¢. Disconnect the retraction push-pull rod (25) at the left drag link (28) by first retracting the gear
enough to align the connecting bolt of the push-pull rod and drag link clevis (27) with the one inch hole in
the adjacent longitudinal channel and then removing the nut, washer and bolr (26).

d. Remove the downlock spring(s) (33) from between the gear housing (5) and drag link cross brace
(30) by removing the nut(s), washer(s) and bolt(s) that secure the spring link(s) to the cross brace.

e. Loosen drag link cross brace artaching bolts enough to allow the brace freedom to rotate bur not
separate from either drag link.

f. Check that there is no excess wear in the bushings and boles of the drag link assembly.

g Ascertain that when the upper and lower drag links are assembled, the through travel of the links is
within the limits given in paragraph 6-13,

h. Extend and retrace the nose gear manually to check that each link assembly locks simulraneously
and independently of each other. Shouid one or both links not lock as required, adjustments may be made
as follows:

NOTE

Following adjusanent to any of the three gears in which the control
tubes/rod were disconnected with the sircraft on jacks, the transmission
disconnected, ascerwain that all three gear drag links go over center and
lock at the same time independendy of each other.
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Figure 6-3. Nose Landing Gear Installation
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Figure 6-3, Nose Landing Gear Installation (cont.)
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I. First. check to determine that the oleo housing is not restricted from swinging far cn,
forward as a result of the steering arm roller bushing (12) pressing against the steering bellcrank (13). (1,
preventing one or both links {rom dropping into the locked position. Should the roller bushing interiere,
remove the bushings until after adjustment is completed. )

2. Tocheck tor correct adjustment of forward drag link attachment fittings. proceed as tollov.s:

(a)  Remove the cotter pin. nut and washer from the bolt attaching the lower drag links (34
and 35) to the strut housing.

(b)  To determine that the bolt is a slip fit. slide it back and forth through the fittings.

(¢} Remore the bolt and swing the drag links up and down along the sides of the strut fitting
to determine that there is clearance between the drag link fittings and the strut fitting.

(d) 1f there 1s binding or the drag link fittings will not swing up and align with the strut
fitting without forcing them to either side. the entire strut housing (5) must be shimmed to the right or left at
the upper strut attaching arms to allow proper alignment of the drag links and strut fitting.

(e) If there 15 excessinve clearance which would allow the drag links to be drawn together
causing binding when the attaching bolt and nut are tightened. spacer washers (36) should be installed
between the drag link and strut fitting. A maximum of two washers are allowed on either side of the strut
fitting,

(h  With the drag links and strut housing adjusted for proper clearance of the lower drag link
attachment fittings. and the attaching bolt is a slip fit. secure the bolt with washer. nut and cotter pin.

(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 necessarv. then shims (23) available in 0.016. P \
21820-02;0.020. P N 21820-03 and 0.032. P N 21820-04 can be installed or removed. as required. between the
forward cabin bulkhead and the two center bottom atiaching points of the landing gear mount.

NOTE .
The maximum amount the landing gear mount can be shimmed is
0.120 of an inch.

(1) Remove or add shims at the forward cabin bulkhead on the same side as the drag link that
is binding,

(i) Each time a shim is removed or added. the lower drag link fittings should be checked for
adjustment as described in steps “b” thru "e™ for this adjustment may change and now be the cause of the
binding.

(kY When proper adjustment is attained. the drag links will lock <imultaneously and
independently of each other when the gear is extended manually and the lower drag link attaching bolt will
be a slip fit.

3. When shims are installed or removed between the forward bulkhead and landing gear mount
support. the bolt hole in the tang (24) of the mount support may be out of alignment with the hole in the
fuselage. When this occurs. drill the holes to the next larger size not exceeding 0.312 of an inch.

4. Secure the lower drag link attaching bolt. cross brace and downlock spring(s) with washers
and nuts.

5. Connect and adjust the retraction push-pull rod. (Refer to Paragraph 6-56.)
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FIGURE 6-4. CLAMPING RUDDER PEDALS FIGURE 6-5. RUDDER PEDALS AT
IN NEUTRAL POSITION NEUTRAL ANGLE

6-16. Alignment Of Nose Landing Gear.

a.  With no load on the nose wheel. make sure no gaps exist at the points where the stecring arm
bushings contact the steering bellcrank but will allow the bushings to rotate with a slight drag. Install
bushings (.625 dia.. P N\ 14976-23. 687 dia.. P N 14976-21: 812 dia.. P N 14976-102. .750 dia.. P N
14976-13: 1.00 dia.. P N 14175-113) to obtain proper adjustment.

b. Two methods of aligning the nose landing gear are as follows:

1. Chalk Line Method:

(a) Placc the airplane on a hard level surface and place on jacks. (Refer to Jacking. Section
I

(by Install the plumb bob attachment tool on the forward edge of the lower fire wall flange.
or on the two nose gear brace tubes as shown in Figure 6-6 and attach a plumb bob to the tool. (This ool
may be fabricated from dimensions given in Figure 6-38)

t¢)  Attach a plumb bob to the fuselage oné-half inch to the right from center of the tail shid.

td) Using the plumb bobs as a guide. snap a chalk line extending several feet bexond each
bob.

(¢)  Stand in from of the nose landing gear and orient the tire with the chalk line. Sightalong
the center rib of the tire. With the rudder pedals clamped in neutral position (refer to Figure 6-4). adjust the
rod ends of each nose gear steering rod to position the cockpit rudder pedals fore and aft. The centered angle
of the rudder pedals is 13 degrees aft of the vertical position (refer to Figure 6-5) with the airplane level. Place
a bubble protractor against the pedal steering tube tocheck this angle. Do not attempt to make the adjustment
by mceans of one rod end bearing. but divide the adjustment between the bearings at each end of the steering
rod. A three-cighths inch minimum thread engagement must be held. Check by inserting a wire in the cheek
hole of the rod.

(f)  Measure 20 degrees on each side of the chalk line. intersecting at the pivot point of the
wheel. and check nose landing gear for 20 degrees maximum right and left travel.

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYSTEM
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ABaz

FIGURE 6-6. INSTALLATION OF PLUMB BOB ATTACHMENT
TOOL AND ALIGNMENT JIG

2. Jig Method:
(Fabricate a jig and plumb bob acmachment tool conforming to specifications given in Figures 6-38
and 6-39.)
(1) Artach 1 plumb to the plumb bob artachment tool and instll tool on the forward edge of
the lower fire wall flange, or on the two nose gear brace tubes as shown in Figure 6-6.
(b) Artach aligning jig to the rear of the nose wheel at the axie as shown in Figure 6-6.
(¢) Ascertain that the airplane is laterally level. (Refer to Leveling. Secrion 11.)
(d) Tum the nose whee! uncil the center line marked on the jig aligns with the plumb bob.
With the rudder pedals clamped in neurral position (refer to Figure 6-4), adjust the rod ends of each nose
gear steering rod to position the cockpic rudder pedals fore and aft. The center line of the rudder pedals is
13 degrees aft of the verrical 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 artempt to make adjustments by means of one
bearing bur divide the adjustrnent between the rod end bearings at each end of the rod. A three-eighths inch
minimum thread engagement must be held.
(e) Check nose gear steering for 20 degree maximum right and left by turning the jig and
wheel to the right and left while observing that the 20 degree marks align with the plumb bob.

6-17. Nose Gear Door Assembly. (PA-24-180, PA-24-250 and PA-24-260, Serial Nos. 24-1 to 24=4782 and
244784 to 24-=4803 incl.)

6-18. Removal Of Nose Gear Door Assembly.

a. With the gear exrended disconnect the nose gear door retracrion rod at the oleo strur by removing
the corter pin. washer, and pin.

b. Remove the cotter pin washer and hinge pin from both door hinges and remove door.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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6-19. Cleaning, Inspecton And Repair Of Nose Landing Gear Door Amembly.
Clean all parts with a suitable cleaning solvent.

Inspect doors for cracks or damage. loose or damaged hinges and brackets.
Inspect door rerracrion rods for damage and rod end bearings for corrosion.
Repair pestains to replacement of worn hinges. rivets and minor skin repair,

an o

6-20. Installston Of Nose Landing Gear Doors.
2. Position the door on the boctom cowl and artach with hinge pins, washers, and cotrer pins.
b. Connect the retraction rod to the oieo strut and secure with pin, washer, and cocter pins.

6-21. Adjustment Of Nose Landing Gear Door.
a. Place the airplane on jacks. (Refer to Jacking, Section 11.)
b. Adjust the door by lengthening or shortening the retraction push-pull rod.
¢. Retract the landing gear and atrach a 9 » 1 pound weight to the left rear corner of the door.
d. If properly adjusted, the door will deflect 1/8 inch from the fuselage.

6-22. Nose Gear Door Assembly. (PA-24-260, Serial Nos. 24-4783 and 24-4804 and up and PA-24-00.)

6-23. Removal Of Nose Landing Gear Door Assembly. (Refer o Figure 6-7.)
a. With the nose landing gear extended disconnect the rewraction rods (6) at the actuator plate (4) by
removing the locknuts and washers from the bail joints (5).
b. Remaove the screws or hinge pins atraching each door to the bottom cowl and remove doors.
¢. Removal of nose landing gear door retraction mechanism.
1. Remove the door hold down spring (3).
2. Remove the door retraction bracker assembly (2) from the firewall by removing the four
arraching nuts and boles.

6-24. Cleaning, Inspection And Repair Of Nose Landing Gear Doors And Remracrion Assembly.

2. Clean all parts in a suitable cleaning solvent.

b. Inspect doors for cracks or damage and loose hinge brackers.

¢. Inspect for wear and corrosion of downlock spring retraction rod ball joints and rewaction brackert
assembly.

d. Repair to the assembly is limited to replacement of parts and minor skin repair.

6-25. Insualladion Of Nose Landing Gear Door Assembly. (Refer to Figure 6-7.)

a. Position the retracdon bracket assembly (2) on the firewall and secure with arraching bolts.
washers and nuts,

b. [Install the hoid down spring (3).
¢. Position the doors on the cowling and secure with actaching screws or hinge pins.
d. Atrach the retracuon rods (6) to the acruator plate (4) with washer and locknut.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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« DOOR $TOP LiNk .

s MOUNTING SRACKET ASBEMOLY
« NOLO OOWN SPRING

« ACTUATOR 2LATE

« WALL JOINT

« METRACTION RQO

LANDING 4EAR MOUNT

:l..bull-

Q. TNAME SUPFORT

%= J00R HINGE (Pa:24=400)
10, DQOR (PA-24-4800)

11, DOOR winel (PA+24-240)
12, WINGE PIN (PA=24- 24O
13. OOOR (Pa=24-240)

FIGURE 6-7. NOSE GEAR DOOR INSTALLATION, PA-24-260 and PA-24-400 . ‘

6-26. Adjustment Of Nose Landing Gear Doors.

a. Place the airplane on jacks. (Refer to Jacking. Section 11.)

b. Adjust one door at a time by lengthining or shortening the retraction push-pull rod.

¢.  With the gear retracted adjust each door so it deflects from its front stop .350 inches with a 9 Ib.
weight suspended from the aft inboard corner of the door.

d. Check retraction rod ends for adequate thread engagement. for safety and tightness of jam nuts.

6-27. Main Landing Gear.

6-28. Disassembly Of Main Gear Oleo. (Refer to Figure 6-8.) The main gear oleo assembly may be removed
and disassembled from the gear oleo housing with the gear removed from or installed on the airplane.

a. Place the airplane on jacks. (Refer to Jacking, Section 11.)

b. Place a drip pan under the main gear to catch spillage.

¢. 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 hvdraulic fluid from the strut as

ossible.

P d. To remove the piston tube (8) assembly from the oleo housing (7). remove the upper (5) and lower
(2) torque link connecting bolt assembly (4) and separate the links. Note the upper and lower torque links and
the number of spacer washers (2) between the two links.

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTEM
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e. Compress the piston tube (8), reach up along the tube and release the snap ring (29) from the
annular slot at the bottom of the oleo housing.

f.  Pull the piston tube with component parts from the cylinder housing.

g The piston cube components may be removed by reaching in the tube and pushing our the upper
bearing retainer pins (23). Slide off the upper bearing (22), lower bearing (24) with “O" rings (23 and 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 rube with back-up ring (14), “O" 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 tube (19) by releasing the snap
ring (18) that holds the plate in position. Expand and remove the ring (16) from the lower end of the tube.

j. To remove the pisten tube plug (21) with “O" ring (20) locared in the lower end of the piston
tube (8), remove the boit assembly (9) and insert a rod up through the hole in the body of the fork (1),
pushing the plug out through the top of the tube.

6-29. Cleaning, Inspecton And Repair Of Main Gear Oleo.
2. Clean all parts with a suitable dry type cleaning solvent.
b. Inspect the landing gear oleo assembly component for the following:
1. Bearings and bushings for excess wear, corrosion, scratches and overall damage.
Retaining pins for wesr and damage.
3. Lock rings for cracks, burrs, etc.
4. Cylinder and orifice tube for corrosion, scratches, nicks and excess wear.
5. Orifice plate for hole resmiction.
6. Fork tube for corrusion. scratches, nicks, dents and misalignment.
7. Air valve general condition.
¢. 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 instructions given in paragraph
640,

6-30. Assembly Of Main Gear Oleo. (Refer to Figure 68.)

a. Ascertain thac all parts are cleaned and inspected.

b. To install the piston tube plug (21), first lubricate che plug “O" ring (20) with hydraulic fluid
(MIL-H-5606) and install it on the plug. Lubricate the inside wail of the piston tube (8). Insert the plug into
the top of the rube and push it to the fork end. Align the boit holes of the fork, tube and plug, and install
bolr assembly (9). (If 2 new tube (8) is installed that has not been drilled, press the tube into the fork
housing until it bottoms. Using the fork bolt holes as a guide. drill a pilot hole and ream to 0.250/0.252
through each side of the rube wall. Remove burrs from the inside of the tube and flush the rube with a
suitabie soivent to remove all meral parricles.

c. If desired. cement a cork in the hole in the bottom of the fork body to prevent dirt from entering
berween the fork and rube.

d. To assemble the components of the orifice tube (19), inserx the orifice plate (17) into the bottom
of the tube and secure with snap ring (18). Install ring (16) (PA-24-300 only) on the lower end of the tube.

¢. To install the orifice cube in the oleo housing (7). insere the tube up througn the housing. Wich the
end of the tube exposed through the top of the housing, install the “O" ring (15), back-up ring (14), washer
(13), and locknut (12). Tighten locknut only finger tight at this ume.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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. Assemble the components of the piston tube (8) on the tube by placing. in order. the snap ring (.
washer (28). lower bearing (24) with outer and inner “O" rings (26 and 25) and upper bearing (22). Align
lock pin hole of the upper bearing with the pin holes in the tube and install pins (23).

g. Lubricate the wall of the cvlinder oleo housing (7) and piston tube (8). and carefully insert the tube
assembly into the housing. guiding the orifice tube (19) into the piston tube until the snap ring (29) can be
installed in the annular slot at the lower end of the housing.

h. At the top of the housing, tighten the orifice tube locknut (12). (Should it be an impossibility to
tighten the locknut due to the orifice tube rotating with the nut. withdraw the piston tube assembly from the
cvlinder and. while tightening the nut. secure the orifice tube with the use of a I-1 2 x 3 16 inch drag link
socket held in the slot at its lower end. Check that the orifice tube is centered in the cyvlinder and then reinstall
. the piston tube assembly.

. Install the wiper strip (27). slide the washer (28) into position and secure the assembly with snap
rng (29).

j. Ascertain that the bushings are installed in the upper and lower torque links (5 and 2) and then
install links.

NOTE

Ascertain that the torque links are properly installed to insure
complete travel of the piston tube and fork assembly within the oleo
housing.

The torque link bolt assemblies (6 and 10) should be lubricated and installed with the flat of the bolt head hex
adjacent to the milled stop of the wide end of the link. (Use the same thickness of spacer washer (3) between
the two links as those removed to maintain correct wheel alignment.) Tighten the boits only tight enough to
allow no side playv in the links. vet be free enough to rotate.

k. Lubricate the gear assembly. (Refer to Lubrication Chart, Section 11.) . :

. Compress and extend the strut several times to ascertain that the strut will operate freelv and to
links do not restrict travel in the compressed position. The weight of the gear wheel and forks should allow the
strut 1o extend.

m. Service the oleo strut with fluid and air. (Refer to Oleo Struts. Section 11.)

n.  Check the main gear alignment (refer to Paragraph 6-35) and gear operation.

0. Remove the airplane from jacks.

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYST.
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. 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 untl 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 may 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 assemblv (20).
3. Disconnect the gear down limit switch (25) by removing switch attaching nut.
4. Remove the side brace links by removing the pivot bolts (23) at each end.
5.  Remove the side brace support bracket (22) from the front spar by removing attaching bolts.
e.  Remove the main gear strut housing with components using the following procedure:
1. Disconnect the gear door retraction rod (29) from the strut housing.
2. Disconnect the brake line (33) and cap it to prevent dripping and contamination.
3. Remove the access panel aft of the rear spar by removing attaching screws.
4. Swing the landing gear enough to allow insertion of a bungee tool. PN 752 998. between the
inboard (4) and outboard (6) bungee pulleys.
5.  With tension relieved from the bungee, remove the inboard pulley attaching bolt (3) and
remove the bungee assembly by unscrewing the outboard pulley bracket (7) from its fitting.
6. Remove the boit (9) holding the bungee arm (10) to the rear strut support fitting (11). Cut and
remove safety wire (13). Slide studs (14) from rear strut arm.
7. Slide the bungee arm tube out of the rear support fitting freeing the rear strut arm. Note the
number and thickness of shims (12) between the rear support fitting and rear strut arm.
8. Remove the gear assembly from the wheel well by removing the attaching bolts holding the.
front support fitting (18) to the front spar web.

9. Remove the rear support fitting by gaining access to the attaching nuts through the access
hole behind the rear spar and remove nuts. washers and bolts.

6-32. Cleaning. Inspection And Repair Of Main Landing Gear.
a. Clean all parts with a suitable cleaning solvent.
b. Inspect the gear components for the following unfavorable conditions.
1.  Bolts. bearings and bushings for excess wear. corrosion and damage.

2. Gear housing. side brace links. torque links. strut support fittings and bungee arms for cracks.

bends or misalignment,

3. Assist spring for corrosion, wear and serviceability. (Refer to Table VI-I11.)

4.  Bungee cord for fraying of protective cover deterioration and expanded rubber life. (Refer to
Table VI-111.)

5.  Wiring for fraying poor connections or conditions which may lead to failure.

6. Check general condition of limit switch.

7. Check side brace link through center travel by attaching the upper and lower links, setting
them on a surface table, and ascertaining that when the stop surfaces of the two links touch. linkage is not more
than 0.125 of an inch +.06 -.00 through center. Should the distance exceed the required through center travel
and bolt and bushings are tight. replace one or both links. (Refer to Figure 6-8a.)

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTEM
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Figure 6-8. Main Gear Oleo Strut Assembly
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Figure 6-8. Main Gear Oleco Strut Assembly (cont.)
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0.125 +.06 -.00 OVER CENTER

FIGURE 6-8a. MAIN GEAR SIDE BRACE LINK TRAVEL

A 43

Servicuable

Plug Thread
Bearing P/N | Thread Size Gauge Size Tolerances
432-382 1/2<20 NF } 4731 A4675/.4731
2294300 5/8-18 NF 3 5949 5389/.5949

FIGURE 6-8b. MAIN GEAR SIDE BRACE BEARING TOLERANCE

8. Check side brace links and rod end bSearings for wear and pirch diameter tolerances in
accordance wich Paragraph 6-32A.
¢. Repair of landing gear is limited to reconditioning of parts such 13 replacing bearings and bushings,
inspecting pares for wear, smooching out minor nicks and scratches, and repainting of areas where paint has
chipped or peeled.

LANDING GEAR AND BRAKE SYSTEM
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J Serviceable
Q-Vee Thread

Link P/N Thread Size Gauge Tolerances
2076800 1/2-20 NF 3 1/2:20 467574550
20768-01 1/2-20 NF 3 1/2:20 . 4675/.4550
2491100 P 120NEF 3 1/2-20 | 3675/.4550
2257700 | $/8-18 NF 3 5/8-18 i 5889/.5764
2504600 ; 5/8-18 NF 3 5/8-18 [ 5889/.5764

Step 2

Step 3

FIGURE 6-8c. MAIN GEAR SIDE BRACE LINK TOLERANCE

LANDING GEAR AND BRAKE SYSTEM
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6-32a. Inspection Of Main Gexr Side Brace Links and Rod End Besrings.(Refer to Figure 6-8¢.)

To derermine the sexviceability of these parts requires the inspection of the threads for wear. This is
accomplished by determining the pitch diameter of the threads.

a. The following information is the suggested method for checking the link:

1. It will be necesmary to obrain a special O-Vee gauge (refer to table inciuded in Figure 6-8¢ for
the specific size gauge to order). This gauge can be purchased from the O-Vee Gange Company, P. O. Box
43271, Los Angeles, Californis 90043, and 2 micrometer (see sampie order below).

2. The advantage of using the O-Vee gauge is in its simple three steps, see Figure 6-8¢.

3, There is also the three wire method of checking the thread pitch diamerer. For more
information on this method see Screw Thread Saandard H-28 Handbook put out by the U. S, Departmment
of Commerce, or any good machinest handbook.

4, If the link is womn less than che tolevances given in the table with Figure 6-8¢, it must be
replaced.

Sample Order = O-Vee Camzlog No. 6803 1/2-20 NF 3 Pirch Din, .4675/.4550
Sample Order » O-Vee Carajog No. 6803 5/8-18 NF 3 Pitch Diz. .5889/.5764

NOTE

When using the O-Vee gauge method to check pitch diameter, use the
tolerances given on the O-Vee gauge tab.

b. The following infonnation is the suggested method for checking the bearing threads:
1. This check requires the use of 4 NO-GO thread plug gauge (refer to table included in Figure
6-8b for the specific size gauge 1o use. This gauge can be purchased from any good tool supplier,
. 2. If the NO-GO gauge can be screwed inxo the bearing, this would indicate that the bearing is
worn |arger than the tolerances given in the mbie with Figure 6-8b, and must be replaced.

NOTE

The NO-GO gauge should not fit a serviceabie bearing.
6-33. Insallacon Of Main Landing Gear. (Refer to Figure 6-9.)

NOTE

When assembling components of the landing gear, lubricate beatings,
bushings and friction surfaces with proper lubricant as described in
Secton I1.

2. Insert 2 gear support bearing (43 and 48) in each support fitting (11 and 18) and secure with snap

rings (45).
b. The gear housing may be installed in the wheel well of the wing by the following procedure:
1. Place 2 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.BRAKE SYSTEM
REVISED: 4/3/78
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2. Slide the barrel out (47) invo the forward strut arm and insert the artaching bolt (49) with
washer through the ficting into the arm.

3. Tighten boit and check support firting for freedom of rotaton.

4 Secure the aft support fitting (11) to the rear spar web with attaching bolrs. washers and nuts.

S. Position main landing gear sruc amembly in the wheel well and arrach the front support
fitring to the main spar web with arxaching bolts and washers.

6. Using the access hole behind the rear spar, inserr the bungee wbe (10) with washer (44)
(0.125, P/N 14843-20) through the resr supporr fitting and into the rear strut arm using enough shim
washers (12) between the rear suppore firting and the strut arm to diminish end play of the scrut housing.
(Shim washers are availabie in sizes 0.035, P/N 19513-10; 0.062, P/N 14843-93; and 0.125, P/N 14843-20.)

7. Position the side brace support bracket (22) on the main spar web and secure wich boirs and
washers.

c. Assemble the upper and lower drag links (24 and 27) with pivot bolt (26).

d  Adjust the lower drag link to a dimension of 6.125 inches from center of the middle pivot boit to
center of the rod end besring. (Refer to Figure 6-10.)

¢. Install che landing gear door retraction arm oa the sgut housing and secure with boit, washers and
nut.

f. Amach the upper drag link to the suppore bracker with clevis boic, washer, nut and corter pin and
the lower link to the srut housing with bolt, washers at each side of bearing and nut.

g- Check for clearance between drag link middle pivot bolt head (26) and the main gear capstrip, and
binding of che lower drag link and bearing by recracting and exvending the gear by hand. If clearance is less
than 0.062 of an inch between pivot bolt head and spar capstrip, additional shims (17) must be added
between the strut arm and front support bracker.

h. Install studs (14) in rear sout arm and safety with minjmum 0.041 (Spec. MS20995C41) wire
(13).

i. Install barrel nut (46) in rear strut arm and insert bolr (9) with washer through bungee tube and
tighten. *

NOTE

It is suggested thatr new assist spring (19) be installed if new bungec
cords (5) are installed, to insure proper operation of the system.

jo  Check gear strut arm support bearings for freedom of rotadon by retracting and extending the gear
by hand. .

k. Install artaching bolt and bungee cord in roller bracket (7).

L Install roller (6) in bracker and secure with pin, washer and corter pin.

m. Inszall inboard pulley (4) and bungee cord assembly on bungee tool (P/N 752 998).

n  Securc the outboard bungee cord bracker to its fitring aft of the rear spar,

o. Place the main gear in the up position and secure the inboard bungee puiley to the bungee arm
(10) with washers and bolt.

LANDING GEAR AND BRAKE SYSTEM
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Figure 6-9. Main Landing Gear Installation (Left)
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SKETCH B
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25. DOWN LIMIT SWITCH, LATE MODEL

26. PIVOT BOLT

27. LOWER DRAG LINK

28. SAFETY SWITCH, LATE MODEL
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38. SWITCH ACTUATOR ROD

39. SAFETY SWITCH, EARLY MODEL ;

40. JAM NUT

SKETCH A 41. ACTUATOR ARM _
42, DOWN LOCK SWITCH, EARLY MODEL

Figure 6-9. Main Landing Gear Installation (Left) (cont.)
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Figure 6-9. Main Landing Gear Installation (Left) (cont.)
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. p. Extend the gear and remove bungee tool.
q. Connect the rerracton push-pull cable (21) to the upper drag link with arraching bolt and adjust.

(Refer to paragraph 6-55 for adjustment of push-pull control cables)
r.  Install che assist spring (19) berween the strut housing and upper drag link. (See NOTE above.)

8. Extend and retract the main gear manually to check thac esch link assembly locks simultaneousiy
and independendy of each other.

NOTZ

Following adjustnent to any of the three gears in which the conerol
tubes/rod were disconnected with aircraft on jacks, the cansmission
disconnected, ascertain char all three gear drag links go over center and
lock ar the same time independendy of each other.

t.  Insrall main landing gear down limit switch (25) and adjust. (Refer to parsgraph 653 for

adjustment of landing gear down limit switches.)
u. [Install landing gear safery switch (28) (left gear only) and adjust. (Refer to paragraph 6-52 for

adjusctment of safety switch.)

v. Connect the brake line.
w. Connect the landing gear door retractdon rod to the bracker on the main gear strut housing.

' REVISED: 4/3/78 LANDING GEAR AND BRAKE SYSTEM

. 1J5



PIPER COMANCHE SERVICE MANUAL

FIGURE 6-10. ADJUSTMENT OF MAIN LANDING GEAR DRAG LINK

6-34. Adjustment Of Main Gear Side Brace Links. (Refer to Figure 6-10.) Disconnect the side brace link
from the main gear strut housing, and adjust to maintain a distance of 6.125 inches between the center of

the pivot bolt which attaches the upper drag link to the lower drag link and the center of the rod end
bearing.

NOTE

Do not check adjustment using head of rod end bolt installed in sorut as
bolt sets at an angle co the center line of the lower drag link.

6-35. Alignment Of Main Landing Gear.

a. Place 2 straight edge no less than rwelve feet long across the front of both main landing gear
wheels. Butt the straight edge aguinst the tire at the hub level of the landing gear wheels, Devise a support,
or use 2 box, to hold the straight edge in this position.

b. Set 2 square against the straight edge and check to see if its outstanding leg bears on the front and
rear sides of the main landing gear tire. (Refer to Figure 6-11.) If it rouches both outboard sides of the tire,
the landing gear is correctly aligned. The toe«in for the main landing gear wheels is 0 degrees.

NOTE

A carpenter’s square, because of its especially long legs. is recommended
for checking main landing gear wheel alignment.

LANDING GEAR AND BRAKE SYSTEM

ISSUED: 8/18/72 .
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FIGURE 6-11. ALIGNING MAIN GEAR

¢. If che square contacts the rear side of the tire leaving 2 gap berween it and the front side of the
tire. the tize 1s toed-in. If 2 gap appears at the rear, the wheel is toed-out.

d. To rectify toe-in or toe-out condinons, remove bolt connecting upper and lower torque links and
remove or add spacers to move the whee!l in desired direction.

¢. Recheck the wheel alignment. If the wheel alignment is correct, safety the castellated nut with 2
cotrer pin. If the misaslignmenc still exists, separate the rorque links and add another spacer to the torque
links. Lumut the number of spacers installed to allow for installation of the cotter pin in the bolt.

6-36. Removal Of Main Landing Gear Door Assembly.
a. Disconnect the retraction rod at the oleo struc by removing the attaching nut, washer and boit.
b. Remove the gear door by removing the screws artaching it to the bortom of the wing.

6-37. Cleaning, Inspection And Repair.

Clean all parts with a suitable solvent.

Inspect rerraction rod for corrosion at the end bearings.

Inspect doors for cracks. dents. worn hinges and loose brackets.
Repairs are limited to replacement of parts and minor skin repair.

an o

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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6-38. Insuallacion Of Main Landing Gear Door Assembly. .

a. Position the gear door in place and secure with artaching serews. Maintain equal clearance berween
door and wing panel.

b. Connect the retraction rod to the oleo strut with artaching boir, washer and nur.

6-39. Adjustment Of Main Landing Gear Doors.

a. Ascertain that there is an all around even clesrance between the door and wing panel when the
door is in the retracted position.

b. Adjust by loosening the door hinge screws in the wing panel, repositioning the door and
retightening che screws.

c. The gear doot actuating rods should be adjusted 5o that a nine pound weight suspended at the
center line of the inboard edge of the door in the retracted position will create 2 0.125 of an inch deflection
from the wing contour at the inboard edge of the door.

6-40, Replacement Of Wiper Strip On Landing Gear Scruts.

a. Place the airplane on jacks. (Refer to Jacking, Section 11.)

b. Jack the airplane only high enough to take weight off the gear.

c. Relcase the air pressure from the sout by depressing the valve core pin undil the pressure has
diminished.

d. Using snap ring pliers, disengage the snap ring from the annular sot in the oleo housing and allow
it to lay ar the Jower end of the piston rube along with the wiper strip retainer washer.

e. Remove the old wiper strip from the housing, and clean and inspect the housing to determine that
no pieces remain in it,

f. Wipe the piston tube and check it for any abrasions which may damage the new wiper. Polish the .
tube to remove any abrasions fouad.

g A new wiper strip should be cut straight across, and a lirtle longer than needed, to circle the piston
tube.

h. Insert the new wiper smip up into the oleo housing with the tapered edge down. Slide the retainer
washer and snap ring up the piston tube and insert them into the oleo housing. Using snap ring pliers to
compress the snap ring, install it into the annujar slot in the oleo housing.

i. Inflate the oleo strut in accordance with instructions given in Qleo Scruts, Secton 11, and remove
the airplane from the jacks.

LANDING GEAR AND BRAKE SYSTEM

ISSUED: 8/18/72 .
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6-41. Landing Gear Retraction System.

6-42. Principal Of Operation. The landing gear is a tricycle tvpe. fully retractable through an electrically
operated retraction mechanism. The retraction mechanism consists of an electric motor and transmission
assembly. torque tube assembly. push-pull cables for each main gear and a push-pull tube to the nose¢ gear.
Limit switches are installed in the system to shut off the motor when the gear is fully extended or retracted.
These switches also operate gear indicator lights on the instrument panel.

The landing gear selector switch is placed in the up position activating the retraction motor which
operates the transmission. The retraction transmission pushes the torque arms forward which pull the main
landing gear cables and pushes the nose gear retraction tube forward. retracting the landing gear. When the
gear 1s fully retracted. the gear up hmit switch stops the motor and the amber gear up indicator light on the
instrument panel lights, The landing gear selector switch is then placed in the down position. operating the
motor and retraction transmission. The transmission pulls the torque arms back which pushes on the main
gear cables and pulls on the nose gear tube extending the landing gear. When the gear is fully extended. the
gear down switches stop the motor and the green gear down and locked indicator light on the instrument
panel lights.

6-43. Removal Of Gear Retraction Transmission Assembly. (Refer to Figure 6-14.)
a. Remove the gear retraction transmission assembly bv using the following procedure:

. Place the airplane on jacks. (Refer to Jacking. Section I1.)

2. Roll the carpet back off the front center access panel by removing carpet attaching screws.

3. Remove front center access panel by removing attaching screws. On airplanes with Serial Nos.
24-4783, 24-3804 and up. remove the retraction transmission access door located between the two front seats.

4.  Disconnect transmission motor electrical leads by sliding back the protective covering and
uncoupling the quick disconnect terminals.

5. Place the emergency retraction release handle (18) in the full up position.

6. Disconnect the transmission retraction spring (23) located on the left side of the transmission
housing on models PA-24-180 and PA-24-250. Sernal Nos. 24-3558 and up: and PA-24-260 and PA-24-400.
On models PA-24-180 and PA-24-250. Senal Nos. 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 transmission housing to the mounting
bracket.

8. Remove the transmission assembly from the well.

6-14. 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 remoe
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 (1) and ascertain that it will snap lock in place and will require a load of
6 to 12 pounds applied at the end of the arm to release. Adjust by spreading or compressing the arm sides at
the round head rivets to obtain proper f{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 LANDING GEAR AND BRAKE SYSTEM

1J9



PIPER COMANCHE SERVICE MANUAL

23636 & 20826 .

189)

+ BUNGEE CORD. miGHT

'
2. MAIR GEAR STAUT ASSEMBLY
3, CABLE SUPPORT, RIGHWT
4. Pudn PULL CABLE, MiGm”
S. PuSH PULL CABLE, LEFT
&, CADLE SUPFORT, LEFY
7. MAh W GEAR STRUT ASSEMBLY 1
B, BUNGEE CORD,  Ev?
9. MAIN GEAR STRUT ASSEMBLY Ber
10, RETRACTION TRANSMISHION ASSEMELY -
1Y, EMERGENCY EXTEN3IOW MANDLE 1 '
1. RETMACTION TOQNQUE TusSE .
$3. PUSH PyULL ROD SEAL e \'_@'
14, PUSH PULL ROD ' (\ QJ) ”\é-‘ﬂ'
T8, OMAG LiNE CLEY 'S 2L by
16, WOSE GEA® DHAG .INK ASSEMBLY /' /((24\
17, WOSE GEAR STRUT ASSEMBLY $ N, / ’/' / | ™~
YH. REYRMACTION TRANSMISSIDON MOTOR .. \‘ i (@3» )
19, MAIN GEAR ORAG LINK ASSEMBLY [} N e /
20, RUSH=BULL mOCSAG ATTACHMENTS 47T ) / V " \\‘.__,./ !
(/ T n
o 0 77 § n

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. 24-1to 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 iri 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 | inch and then should be
replaced.

h.  Adjust the motor brake (18) (early type) by adjusting the nut on the brake support rod (22) until
the brake disc clears the highest point on the retraction transmission coupling. Hold the brake disc firmly
against the brake solenoid while making this adjustment,

i.  The only adjustment required for the later type motor is to align the brake solenoid unit with the
transmission coupling which is accomplished by adjusting the nut on the brake support rod.

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 specific
lubrication instructions of landing gear transmission assembly.

k. Position the transmission cover on the housing and secure with screws.

6-45. Installation Of Retraction Transmission Assembly. (Refer to Figure 6-14.)
a. Ascertain that the transmission is properly lubricated and position it in the transmission well.

b. Align the transmission mounting lug (27) with the hole in the mounting bracket (28) and secure
with pin (12), washer and cotter pin.

LANDING GEAR AND BRAKE SYSTEM
REVISED: 10/3/77
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1. RELEASE ARM 11, BEARING RETAINER PLATE 16. MOTOR BRAKE ASSEMBLY (EAALY)
2. RELEASE TUBE (DURA TRANS. ONLY) 17. BRAKE SOLENOID

3. TRANSMISSION SCREW NUT 12. scrEw 18. MOTOR BRAKE OisC

4. TRANSMISSION SCREW 13, UNK 19. TENSION SPRING

5. ROLL MIN STOP 14. TRANSMISSION RETRACT SPRING 20. MOTOR BRAKE ASSEMBLY (LATE)
8. TRANSMISSION PA—24-180 AND PA-24-280 21, BRAKE SOLENOID

7. TRANSMISSION COVER BERIAL NOS. 24-1 TO 24-3687 22. BRAKE SUPPORT ARM

8. TRANSMISSION GASKET 16. TRANSMIESION RETRACT SPRING 23. TRANEMISSION MOTOR

9. SCREW BEARING PA—24-180 AND PA-24-280 24. TRANSMISEION DRIVE SHAFT
10. COUPLING SERIAL NOS. 24-3568 AND UP 26. RETRACT SPRING BRACKET

FIGURE 68-13. LANDING GEAR RETRACTION TRANSMISSION ASSEMBLY

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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¢ Artach the retracrion spring (22 or 23) to the transmission and adjus the cotter pin between the
spring and floorboard to maintain enough tension on the spring to hold the wansmission away from the
retraction torque tube during emergency gear extension.

d. Lubricare the torque arm through boit (13) and hook the ransmission tube (19) over the bolt.

e. Place the enagency release handle (18) in the down and locked position, locking the Tansmission
tube around the through bolt.

f. Connect the elecrrical leads and slide the protective covering over the terminals and te at both
ends.

g Check for proper operarion and adjust. (Refer to parsgraph 6-54.)

6~+6. Removal Of Nost Gear Push-Pull Conzrol Rod. (Refer to Figure 6-14.)

3. Place the airplane on jacks. (Refer to Jacking, Section I1.)

b. Remove carpet attaching screws and roll it back off the front ceater acces panel.

¢. Remove front center access panel by removing artaching screws, On airplanes with Serial Nos.
24-4783, 24-4804 and up, remove the retraction transmision accem door located between the two front
sears.
d. Disconnect the oansmission by puiling up on the reiease lever,

e¢. Rerract the landing gear undl it hangs in the neutral position, by using the emergency extension
lever,

f. Disconnect the push-pull rod (11) from the underside of the left torque arm (9) by removing the
cotter pin, washer and pin.

§. Disconnect the forward end of the rod at the left drag link located in the nose gear wheel well by
removing nuvr, washer and bolt. Rerract the gear enough ro allow removal of the arraching bolr through
provided hole in the nose secton chaanel.

h. Remove the rod by removing end bearing and pulling it through seal and nose gear wheel well.

6<47. Removal Of Main Landing Gear Push-Pull Control Cables. (Refer to Figure 6-14.)

1. Place the airplane on jacks. (Refer to Jacking, Secton I1.)

b. Remove carpet attaching screws and roll carper back off the front center access panel.

¢, On airplanes with Serial Nos. 24-4783, 244804 and up, remove the retraction cransmission access
door located between the two front sests.

d. Remove the rear seats and carpet attaching screws.

¢.  Roll the carpet back and remove floor panel just aft of the remraction transmission.

f. Disconnect the transmission by pulling up on the release lever.

§- Retracr the landing gear undil it bangs in the neucral posicon, by using the emergency extension
lever.

h. Disconnect the rerraction cables (7 and 8) from the torque arms (9 and 10) by removing attaching
cotter pins, washers and pins.

1. Remove castie nuts (3 and 4) from cables at the bulkhead aft of the remraction transmission.

J- Remove clamps securing cabies to bottom of the fuselage.

k. Enter through the wheel well and disconnect cable ends from upper main gear drag links by
removing artaching nur, washers and bolts.

LANDING GEAR AND BRAKE SYSTEM
REVISED: 6/25/76

1J13



PIPER COMANCHE SERVICE MANUAL

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 a
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.

6-4%. Cleaning. Inspection And Repair Of Retraction Push-Pull Controls.
a. Clean all parts with a suitable cleaning solvent.
b.  The push-pull rod should be inspected for the following unfavorable conditions. and compliance
with latest revision of Piper Service Letter No. 546A.
. Bends in the rod and treaded portion of the end bearings.
2. Dents in the rod,
3. Cracks around the end bearings.
4. Corrosion and excess wear.
The main gear push-pull cables should be inspected for the following unfavorable conditions.
. Freedom of movement through the housing.
2. Corrosion of cable and housing.
3. Excess wear of cable and housing.
4. Bends and cracks of cable ends.
R

d. epair of the push-pull controls is limited to replacement of parts.

6-49. Installation Of Nose Landing Gear Push-Pull Control Rod. Install the nose gear push-pull rod using
the following procedure:

a.,  With the rod end bearing removed from the aft end of the push-pull rod. place the rod in the nose
wheel well and slide it through the seal assembly.

b.  Arntach the rod end bearing to the aft end of the rod and check both end bearings for proper thre
engagement by sighting or inserting a piece of safety wire through the safetv hole.

¢.  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.

¢.  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,

¢.  Install castellated nut on main gear end of the cable and insert through the access hole in the floor
and through the cable support bracket (36).

d.  Install washers and castle nuts and attach the left gear cable (2) to the right torque arm (10) at the
transmission with pin. washer and cotter pin.

e.  Install washers and castle nuts and place the right gear cable (1) over top the left gear cable and
attach it to the left torque arm (9) at the transmission with pin. washer and cotter pin.

REVISED: 6/25/76 LANDING GEAR AND BRAKE S\'STE.
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’

. f. Adjust the cables at the bulkhead aft of the cansmission so when the castle nut (3) is tight, three

threads are exposed forward of the nut on the cable (1) from the right gear. One thread should show at the
castellared nut (4) on the left gear cabie (2).

8. Place the adjusting washer (35) and sut (34) on the cable at the drag link end and install jam nut
and end bearing.

h. Arach the cables to the drag links with bolts, washers and nuts.

i. Tighten adjusting nut at the suppore bracker.

jo  Clamp the cables to bottom of the fusclage and spar to prevent chafing.

NOTE

Install conduit with minimum number of bends. Avoid bends with
radius less than eight inches.

k. Adjusc the cabies. (Refer to paragraph 6-35.)
. Operate the landing gear to check for freedom of movement.

NOTE

When checking the landing gear for openation on jacks, disconnect the
retraction transmission and nose gear down lock springs. Following
. adjuscment to any of the three gears in which the conmol tbes/rod

were disconnected with aireraft on  jacks, the transmission
disconnected, ascertain thar all three gesr drag links go over center and
lock at the same time independenty of each oher.

. Insall floor panels and arrach with screws.
Position the carpet and secure with screws.
Install fuel selector consoie.

Instail the sears.

vo®y

6-31. Adjustment Of Landing Gesr Rewaction System.
1. After changing or adjusting any assembly of the gear or remraction system, an adjustment of its
following component should be made.
Exampie: Replacing or adjusting drag link, recheck push-pull cable or rod adjusament.
Example: Shimming left nose gear drag link clevis, recheck push-pull rod.

NOTE

When adjusting the compiete landing gear system, follow the adjusting
procedure, in sequence, as oudined in paragraphs 6-52 through 6-38.
Always jack the airpiane before artempring any adjustment.

. LANDING GEAR AND BRAKE SYSTEM
REVISED: 4/3/78
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\

6-52. Adjustment Of Landing Gesr Safery Switch. )

2. The landing gear safety switch iocated on the left main gear is adjusted so the switch is actuated in
the last 0.75 of an inch of gear extension.

b. The switch with the boot seal and adjusting rod (refer to Figure 6-9, Skerch B) is adjusted by
placing the gear in full down position and the strut fully extended. Screw the actuator arm (41) down unril
the switch clicks on, then screw down an additional 0.187 of an inch and secure with jam nut (40).

¢. The round switch used on aircraft without the adjusting rod and arm ds adjusted by compressing
the scruc until 5.5 inches is obrained between the top of the gear fork (34) and bottom of the gear housing
(15). then adjust the switch down until it contacts the stmker plate. Secure the switch and safery.

d. Ascertain that eicher switch will actuate in the last 0.75 of an inch of oleo extension.

6-53. Adjustment Of The Gear Down Limit Switch.

a. Before artempting any adjustmenc of cthe down limit switch, ascertain that the nose and main gear
drag link assemblies are properly adjusted. Refer to paragraphs 6-15 and 6-34.

b. Each main gear down limit switch atrached to the side brace drag link assembly is adjusted by
moving the switch toward or away from the striker plate. When the landing gear is down and locked. the
limit switch should have broken contact.

c. The nose gear down limit switch located at the left drag link is adjusted by moving it toward or
away from the striker plate. When the gear is down and locked, the switch should have broken contacr.

d. Check operation of the down limit switches by the following procedure:

1. Open landing gear remraction mozor circuit breaker,

2. Turn on the master switch.

3. Disconnect the retraction transmission by pulling up on the release lever and manually
retracring the landing gear using the emergency extension lever.

4. At the point where the green light goes out, apply rearward pressure on the nose gear and
inward pressure on the main gear. The gear should not unlock.

6-54. Adjustment Of Gear Retrsction Transmission Assembly. (Refer to Figure 6-14.) Adjust the
retraction transmission by using the following procedure:

2. Release the retraction transmission by pulling up on the emergency release lever.

b. Adjust the push-pull cables so the cable (1) from the right gear has three threads exposed forward
of the casteilated nut and the cable (2) from the left gear has one thread exposed forward of the castellated
nut. (A spanner wrench may be fabricated to tighten the casteilated nuts. See Figure 6-40.)

NOTE

The main gear push-pull cables cross each other aft of the retraction
transmission,

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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PUSH PULL CABLF, R.GHT GEAR
PUSH PULL CABLE, LEFT GEAR
CASTLE NUT

CASTLE NUT

CABLE ROD. RIGHT GEAR

CABLE ROD, LEFT GEAR

ROD END

. ROD END

. LEFT TORQUE ARM. RIGHT GEAR
10. RIGHT TORQUE ANM. LEFT GEAR
11. PUSH PULL ROD, NOSE GEAR
12. TRANSMISSION MOUNTING FIN
13. THRU BOLT. TORQUE AAMS

14. TRANSMISSION SCREW

16. TRANSEMISSION SCREW NUT

18, ROLL PN STO®

17. ROD END CONNECTING PIN

CPuOArLN -

19, MELEASE LEVER

19. RELEASE TUBE

20. TORQUE TUBE

21. EXTENSION LEVER, EMERGENCY
{PA-24-280 C only}

22, TRANSMISSION RETRACT SPRING
PA-24-180 art PA-24-250
SEMAL NOS. 24-1 to 24-3667

21, TRANSMISSION RETRACT SPRING
PA-24-100 et PA.24-280
SERIAL NOS. 24-3868 and up,
PFA-24-200 arvd PA-24-400

24 BRANE ASEEMBLY

25. MOTOR SUPPOAT ROD

26. TRANSMISSION

| 27. TRANEMISEION LUG

28. TRANSMISSION MOUNTING BRACKET

29. TRANGMISSION MOTOR

30. EXTENSION BOCKEY, RIGHT

31 EXTENSION SOCKET. LEFT
(PA-24-200 C only)

32. MAIN SPAR, RIGHT

33. PUSH PULL, CABLE, RIGHT GEAR

34. CASTLE NUT

A5. WASHER

34, SUPPORT BRACKET

37. SAFETY WIRE

FUSELAGE

SKETCH A

TYPICAL SAFETY WIRE INSTALLATION—J
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FIGURE 6-14. LANDING GEAR RETRACTION SYSTEM INSTALLATION

LANDING GEAR AND BRAKE SYSTEM

ISSUED: 8/18/72

1J17




PIPER COMANCHE SERVICE MANUAL

A Bad .

FIGURE 6-15. NOSE GEAR DRAG LINK CLEVIS

¢. Turn the mansmission release tube (19) on actuacor screw to maintain 2 distance of 10.875 inches
between the center of the transmission mounting pin (12) and center of the thru bole (13) connecting the
lower portion of the torque arms. This adjustment should allow approximately s {minimum of 0.125 inch)
measured along the actuator screw (14) between the roll pin stop (16) and the screw nut (15).

d. The cable rods (5 and 6) should be moved to approximately 1/8 inch of being full aft, .

¢." Adjust the push-pull rod ends (7 and 8) to allow their connecting pins (17) to push freely through
the torque arm clevises (9 and 10) and rod end bearings.

f. Check that the threads of the push-pull cable rods extend past the check holes in the rod end
fictings, secure the rod end firting jam nues and safety all pins.

g Safety wire all castle nuts as shown in Figure é-14, Sketch A. Aircraft which have lock washers
should be safery wired in accordance with Figure 6-14, Sketch A.

6-55. Adjustment Of Main Gear Push-Pull Cabies.

a. With the transmission assembly adjusved (refer to paragraph 6-54) and the gear down and locked,
adjust the push-pull cable rod end so the bearing hole align with the hole in the drag link.

b. Extend the rod end firting one half turn on an old cable and one complete turn on & new cable.
This will provide the necessary preload to absorb backlash or play in the cable. Also, it will produce 2 small
amount of constant pressure, through the cabie against the gear link when the gear is down and locked.

c. Be sure the threads of the push-pull cable extend passed the check hole in the rod end fitting.
Tighten the jam nur against the rod end firting and inseall assist spring.

LANDING GEAR AND BRAKE SYSTEM

REVISED: 6/25/76 .
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A2312

TORQUE ARM ASSY.

FIink ADNUSTMENT SCREW
+» LIMIT SWITCH

LIMHT SWITCH SPRiNG

FIGURE 6-16. LANDING GEAR UP LIMIT SWITCH

6-56. Adjusement Of Nose Gear Push-Pull Rod.

a. Atuch the remaction rod clevis to the lefr nose gear drag link. Shims are ulsulled between the
clevis and drag link for correct retraction of the nose gear into the wheel well. Two methods of attachment
of the cievis 10 the link have been used.

b. On ecarly PA-24-180 and PA-24-250 airplanes, the clevis has a threaded stud which is screwed into
the link assembly (refer to Figure 6-15.) A minimum of 1/8 inch and a maximum of 3/8 inch of shims may
be installed. Shims are supplied in sizes of .016, 0.32, 0.64 and .125. The clevis torque must be from 13 to
40 foot pounds, properly aligned, with the counter-sunk hole side of the .064 and .125 shims againstthe
radius of the clevis stud.

c. On late PA-24-180 and PA-24-250, and all PA-24-260 and PA-24-400 airplanes, the clevis has a
locking nut applied to the threaded portion of the clevis stud (refer to Figure 6-15), Shims supplied with
this clevis are .032 only and 3 maximum of chree may be instailed.

d. With the main and nose gear down and locked, adjust the push-pull rod end firting until the hole in
the rod end bearing aligns with the hole in the clevis, then tumn the rod end in one complete turn. For

proper clearance of the clevis, instal] the clevis bolt with the countersunk portion at the left or autboard
side.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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NOTE .

With the gear in the full retracted position. check for interference at
the push-pull rod and clevis. The locknut at the rod end bearing may
bind with the clevis and cause failure at the threaded portion of the
end bearing. The rod end threads should be carefully examined for
cracks. When checking the landing gear for operation on jacks.
disconnect the retraction transmission and nose gear down lock
springs. Following adjustment to any of the three gears in which the
control tubes rod were disconnected with aircraft on jacks. the
transmission disconnected. ascertain that all three gear drag links go
over center and lock at the same time independently of each other.

e.  Check nose gear door adjustment. (Refer to Paragraphs 6-17 and 6-22.

6-57. Adjustment Of Gear Up Switch.
a.  Adjust the gear up switch using the following procedure:

. Retract the gear and check to insure that both main gear assemblies enter the wheel well
approximately the same distance and that the nose gear enters far enough. (Refer to Figure 6-16.)

2. Ifthe gear does not retract far enough. move the switch (3) up in its bracket and run the check
again. On the late model airplanes. a set screw (2) is located in the left torque arm (1) for fine adjustment
purposes.

3. If the gear retracts too far before the motor shuts off. the switch must be moved down in its
bracket.

4. To determine a proper fit of the main gear. retract the landing gear. The main gear should
pulled snugiy against the rubber stop blocks located in the wheel well, and the nose gear should fully retr.

5. Should it be found necessary to adjust the nose gear. remove or add shims at the drag hir
clevis, then readjust the push-pull rod. (Refer to Paragraph 6-56.)

6.  Check nose gear and main gear door adjustment.

7. Check for proper adjustment by operating the gear and that the manual retraction handie is
free of obstruction which could cause binding.

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYST!!
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6-58. Checking Landing Gear Retraction Load. (Refer ro Figures 6-19 and 6-20.) After the landing gear
has been lubricated and property adjusted as described in the preceding paragraphs, check retraction load
by using the following procedure:

a Place the airplane on jacks. (Refer 10 Jacking, Section I1.)

b. With the gear fully extended, disconnect the retracrion transmission assembiy by pulling up on the
emergency release lever,

¢. Partially retract the gear undl it hangs in the neutral position, by using the emergency extension
lever.

d. On airplanes with Serial Nos. 24-1 to 24=4782 inclusive and 24-4734 to 24-4803 inclusive, remove
the red knob on the emergency extension lever and install adapter tool, P/N 26348, on the lever with
attaching bolt forward. (Refer to Figure 6-19.)

e. On airplanes with Serial Nos. 244783 and 24-3804 and up, remove retraction transmission floor
plate and install adaprer tool, P/N 26347, in the left socket of the remraction torque tube. (Refer to Figure
6-20.)

f.  Ascertain thae the shoulder of the adapter is seated on the extension handle or on the torque tube
socket.

g. Open the gear motor circuit breaker to prevent motor from running during gear check.

h. Partially retract landing gear using adapter and install torque wrench on adapter, aligning the
centerline of the torque wrench with the centerline of the retraction torque tube.

i. Turn on the master switch and siowly pull aft on the torque wrench compietely retracting the
gear.

j- Observe torque reading when the amber gear up indicator light initially comes on. The torque
reading should not exceed limirts given in Table VI-1.

TABLE V1-{. TORQUE FOR EFFECTIVE WRENCH LENGTH

EFFECTIVE WRENCH LENGTH MAXIMUM TORQUE
(INCHES) (FOOT POUNDS)
18 111
16 106
14 100
12 93
10 84

k. If torque exceeds the limits specified, check for the following:

1. Insufficient lubrication, possible binding, improper adjustment and damaged parts of the
retraction system.

2. Check the up limit switch for proper adjustment. {t may not actuate soon enough causing the
main gear to be pulled too hard against the rubber stop blocks, exerting excessive load on the svstem. The
ma:n gear should fit snugly against the rubber stop blocks in the wheel well.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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ALIGN TORQUE WRENCH WITH CENTER
LINE OF RETRACTION TORQUE TUBE

CENTER OF GRIP AREA OR HANDLE
PIVOT POINT DEPENDING ON TYPE
OF WRENCH

ADAPTER P/N 26348-00

L)

RETRACTION TORQUE TUBE EXTENSION HANDLE

Figure 6-19. Torque Wrench and Adapter Installation
Serial Nos. 24-1 10 24-4782 incl., 24-4784 to 24-4801 incl,

REVISED: 11/1/82 LANDING GEAR AND BRAKE S\'STE.
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ALIGN TORQUE WRENCH WITH CENTER
LINE OF RETRACTION TORQUE TUBE

CENTER OF GRIP AREA OR HANDLE
PIVOT POINT DEPENDING ON TYPE OF WRENCH

LENGTH

EFFECTIVE WRENCH

. ADAPTER —-/ '
PN 26347-00

EFFECTIVE ADAPTER

LENGTH = 12 INCHES

e B
-
NOSE GEAR PUSH-PULL ROD

L

Figure 6-20. Torque Wrench and Adapter Installation
Serial Nos. 24-4783. 24-4804 and up
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ATTACHMENT FITTING
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FIGURE 6-21. LANDING GEAR DOWN SAFETY LOCK INSTALLATION

6-59. Adjustment Of Landing Gear Down Safety Lock. The purpose of the gear down safetyv lock is ‘o
provide an additional means to retain the gear retraction torque tube assembly in the down position with the
gear transmission disengaged (emergency extension condition). Landing forces are absorbed by the over
center mechanism held in position by springs at each gear and are not intended to be transferred to t
push-pull rod and cables. b
a. Ascertain that the landing gear is properly adjusted.
b. Adjust the gear down safety lock by the following procedure:
1. Place the airplane on jacks. (Refer to Jacking, Section 11.)
2. Disconnect the retraction transmission by pulling up on the emergency release lever.
3. The down safety lock should be adjusted as close to the spacer (1) on the torque arm thru
bolt (2) as possible. yet freely engage when the gear is fully extended.
4. To adjust the lock, remove cotter pin (7), loosen jam nut (6) and turn lock arm (4) in the desired
direction.
5. 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.
¢. Check the gear down safety lock by using the following procedure:
1. Install the emergency gear extension lever in the torque tube socket. makingsureitis 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. I

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYSTEM
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1. LOCKING SCREW

2. MICRO SWITCH /A
3. SWITCN BRAGKET v '
4, TMRGTTLL SMAFTY N
9. THRGTTLE LEAVER d
4. STRIKER PLATE \;‘/

FIGURE 6-22. LANDING GEAR WARNING SWITCH INSTALLATION
6-60. Landing Gear Warning Switch. (Refer to Figure 6-22.)

6-61. Removal Of Landing Gear Warning Switch.

a. On airplanes with Serial Nos. 24-1 to 24-4782 inclusive, 24-4784 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.

¢.  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 at the micro switch,

6-62. Installation Of Landing Gear Warning Switch.
a. On airplanes with Serial Nos. 24-1 to 24-4782 inclusive. 24-4784 to 24-4803 inclusive and
PA-24-400. install micro switch by the following procedure:
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 Senal Nos. 24-4783. 24-4804 and up. install micro switch by the following
procedure: :
1. Connect electrical leads to micro switch.

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYSTEM
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2. Install insuiator actuator and micro switch on quadrant plate and secure with screws,
lockwashers and nuts.

3. Adjust switch per paragraph 6-63.

4. Install cover on quadrant and secure with screws,

6-63. Adjustment Of Landing Gear Warning Switch.

3. Adjust the landing gear warmning micro switch located on the thrortle shaft forward of the
inscrument panel by using the following procedure:

b. When properly adjusted the landing gear warning horn should operate when the power is reduced
below 10 to 12 inches of manifold pressure with the airplane in normal descent and the landing gear
retracted.

' 1. Start and run up the engine with the propeller ser for high RPM. Retard the throctle unril
approximately 4 inches of manifold pressure on the PA-24-180, PA-24-250 and PA-24-260 and § inches of
manifold pressure on the PA-24-400 is indicated above the desired inflight pressure,

2. Mark the throrde shaft in some manner so thar it can be returned to the proper manifold
pressure serting indicared during the run-up after the engine has been shuc down.

3. Place the airpiane on jacks and retract the gear. Retard the throctle to the location which gave
the desired manifold pressure indication.

4. Adiust switch on airpianes with Serial Nos. 24-1 to 24-4782 incl., 244784 to 244803 incl.
and PA-24-400 by the following procedure:

(3) With the bartery master switch on, loosen the mounting screws or set screws on the micro
switch mouncing bracket and move the bracker fore and aft until the warning homn starts to operate.
Tighten the mounting screws to secure the switch assembly. The switch may also be adjusted up or down to
allow proper clearance of the micro switch button on the throctle shaft.

5. Adjust switch on airplanes with Serisl Nos. 244783, 24-4804 and up, by the following
procedure:

{a) Remove the left trim cover from the throttie quadrant by removing attaching screws.

(b) With the bartery master switch on, loosen the micro switch mounting screws and move
switch toward acruartor roiler, on the throtie lever, until warning horn starts to operate. Tighten mounting
serews securing switch to quadrant piate and install cover.

6. Operate the throttie to ascertain thac the horn operates at the mark, and with warning horn
operating, lower the gear to insure thar the horn ceases to operate when the gear is down and locked.

7. Remove the airplane from the jacks and flight test to insure operation of the waming horn
when the gear is up and power is reduced below the desired manifold pressure. If the homn fails to operate
at the required setting, mark the thrortle shaft ar the desired manifold pressure and reser micro warning
switch.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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FIGURE 6-23. LANDING GEAR WARNING INDICATOR
6-64. Landing Gear Waming Indicator. (Refer to Figure 6-23.)

6-65. Removal Of Landing Gear Waming Indicator. PA-24-260 Optional and PA-24-400.

a. Toremove the landing gear warming indicator. located on the top of the instrument panel. remove
the four attaching screws and finishing washers.

b.  Back off the set screws attaching the control cables to the indicator plate and link.

6-66. Installation Of Landing Gear Warning Indicator.
a Lubricate the control cables and break away ball at the throttle with Sil-Glyvde compound.
b.  Auach 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 1o the top of the instrument panel with screws and finishing washers.

6-67. Adjustment Of Landing Gear Warning Indicator.

a.  To adjust the gear warning indicator. place the airplane on jacks. (Refer to Jacking. Section 11.)

b.  Locate the operating mechanism and adjustment points under the indicator door.

c.  Adjust the plate attached to the landing gear cable so flag will not start down until nose gear is
within its last 25¢7 of extension.

d.  Adjust the plate attached to the throttle cable to allow the flap to pop up when the manifold
pressure reaches between 10 to 12 inches on the PA-24-260 and 12 to 14 inches on the PA-24-400.

e. Lock plates with set screw.

{.  Flight test airplane to make any final adjustments.

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYSTEM
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. GREASE SEAL RETAINER 1. WASHER
. GREASE SEAL FELT 12 BOLT

1. WHEEL MALF 7. WASHER
2. WHEEL MALF 8. SCREW
3. BEARING CUP 9. WASHER
4. BEARING CONE 10. NUT

1

e

FIGURE 6-24. NOSE WHEEL ASSEMBLY

6-68. Removal And Dissssembly Of Nose Wheel. (Refer to Figure 6-24.)

a. Place the airplane on jacks. (Refer o Jacking, Section I1.)

b. To remove the nose wheel, remove the axle tie rod nur, tie rod and axle plugs. Inserta 1.437 inch
diameter tube into the fork and tap out the axie from the wheel assembly.

c. Flex the fork enough to remove the wheel spacers and to allow the wheel to clear che fork
assembly.

d. The wheel may be disassemnbled by deflating the dre and removing the screws (8) securing the
grease seal rerainers (8),

e. Remove the retainers and bearing cones (4).

f. Remove the bolts (12) securing the wheel halves and separate them.

g The bearing cups (3) should be removed only for replacement and may be removed by tapping
evenly from the inside of the wheel.

6-69. lospection Of Nose Wheel Assembly.

Visually check all parts for cracks, distortion, defects and excess wear.

Check tie boits for looseness or failure.

Check internal diameter of felt grease seals. Replace the felc grease seal if surface is hard or gricty.
Check tire for cuts, internal bruises and deterioration,

Check bearing cones gnd cups for wear and pitting and relubricate.

Replace any wheei casting baving visible cracks.

~pan o
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6-70. Assembly And Instaillarion Of Nose Wheel. (Refer wo Figure 6-24.)

a. Ascertain thar che bearing cup (3) in each wheel half is properly instailed. [nstall the tire and join
the two wheel halves. Install the through boles (12) with the nuts (10) to the wheel vaive stem side, torque
to the specification given on the wheel and inflate the dre.

b. Lubricace and install bearing cones (4),

¢. Install grease seals (6) and retainers (§) and secure with screws (8).

d. Flex the fork enough to allow for the insallacion of the wheel and spacer tubes. Insert the axie
tube, fork caps and tie bolt. Adjust the tie bolt nut to allow the wheel to tum free yet not fit loose on the
axle.

6-71. Removal And Dissssembly Of Main Wheel. (Cleveland)
a. Place the airplane on jacks. (Refer to Jacking, Section I1.)
b. Remove the four bolts joining brake cylinder and lining back piate assembly and remove the brake
assembiy.
c. On PA-24-180 and PA-24-250 airplanes, remove and disassemble the wheel as follows (refer to
Figure 6-25):
1. Recmove the axie te rod nut, tie rod and axie plugs.
2. Insert 3 1.875 inch diamerer tube into the fork and tap out the axie from the wheel assembly.
3. Insert a prying tool berween the side of the fork assembly and wheel and apply enough
pressure on the fork to allow the wheel to clear the fork assembly.
4. The wheel may be disassernbied by using the following procedure:
{a) Deflate the rire and remove the grease seal retainer (§) by removing the arraching screws
(8).
(b) Remove the bearing cones (4).
(¢) Remove the bolts (12) securing the wheel halves together.
(d) The bearing cups (3) should be removed only for replacemnent and may be removed by
tapping evenly from the inside.
d. On PA-24-260 and PA-24-400 airplanes (Cleveland) PA-24-200 and PA-24-400, remove and
disassemble the wheel as follows (refer to Figure 6-26):
1. Remove the axle dust cover by removing acraching screws.
2. Remove the cotter pin and axle nut and slide the wheel off the axie,
3. The wheel may be disassembled by deflating the tire and removing the snap rings (10) securing
the grease seals (6) and seal revainers (5).
+.  Remove the bearing cones (4) and remove the boits (7) securing the wheel halves.

5. The bearing cups (3) should be removed only for repiacement and may be removed by tapping
evenly from the inside of the wheel.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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MINIMUM THICKNESS

Oisc P/N 30126-280
or 189-10 = .226

Oing P/N 184-9 = 227

OUTER WHEEL MALF 8. SCREW

1.
2. INNEN WHEEL HALF 9. WASHER
3. BEARING CUP 10. NUT
4. BEANING CONE 11. WASHER
5. GREASE SEAL RETAINER }2- BOLT

10 8. GREASE SEAL. FELT 13. BRAKE DISC
7. WASHER

FIGURE 6-25. MAIN WHEEL ASSEMBLY (CLEVELAND) PA-24-180 and PA-24-250 .

6-72. Inspection Of Wheel Assembiy.
Visually check all pares for cracks, distordon, defecrs and excess wear,

Check tie boirs for looseness or failure.

Check internai diameter of felt grease seals. Replace the felt grease seals if surface is hard or grirry.
Check tire for cuts, internal bruises and deterionadon.

Check bearing cones and cups for wear and pirting and relubricate.

Replace any wheel casting having visible cracks,

™e nn oe

6-73. Assembly And installation Of Main Wheel. (Cleveland)

2. Ascertain chat che bearing cup (3) in each wheel half is properly installed.

b. Install tire and join the two wheel haives,

c. Insert thru boits (12) with boit 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 BRAKE SYSTEM
Revised: 9-10: 79 .
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. BRAXE DISC
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MINIMUM DISC THICKNESS®
MEASURED AT 3 POINTS
TO GET AVERAGE

OISC P/N MIN

*1684-19 = 27
*184-22A = 343

FIGURE 6-26. MAIN WHEEL ASSEMBLY (CLEVELAND) PA-24-260 and PA-24-400

e. OnPA-24-180 and PA-24-250 airplanes, install the wheel as follows (Refe. to Figure 6-25):

1. The wheel may be insaalled by flexing the fork enough to allow for installation of wheel and
spacer tubes.
2. Insert the axie rube, fork caps and tie boit.
3. Adiust ue boit nut to allow the wheel to tum freely yet not fit loose on the axle.
f. OnPA-24-260 and PA-24=400 airplanes, install the wheel as follows (Refer to Figure 6-26):
1. Slide the wheel on the axie.

2. Tighten the axie nut to allow the wheel to turn freely vet not fit loose on the axle.

5. Safery the axle nut and install dust cover.

g Install che brake assembiy by positioning the brake lining back plates between the wheel and brake
disc and the brake cvlinder on the torque plate. Insert the spacer block and shim between the back plates
and cylinder. and instail the four bolts to secure the assembtly. If the brake line was disconnected, reconnect
the line and bleed the brakes. (Refer to paragraph 6-88.)

6-74. Removal And Disassembly Of Main Gear Whee!, (Goodrich)PA-24-400 (Refer to Figure 6-27))

3. To remove the wheel assembly, remove the snap (12) securing the dust cover (11), remove the dust
Cover.

b. Remove the cotter pin and axle nut. The wheel may be removed from the axle with the brake dise
remaning with the brake assembly.

LANDING GEAR AND BRAKE SY°TEM
Revised: 9 10 79
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. OUTER WHEEL HALF
. INNER WHEEL HALF
BEARING CuP
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. KEY, TORQUE
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. SCREW
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FIGURE §-27. MAIN WHEEL ASSEMBLY (GOQDRICH) PA-24-400

¢. To disassemble the wheel, deflaze the tire, remove the map ring (10) securing the grease seals (6)
and seal retainers ().

d. Remove the bearing cones (4) and remove the bolts (7) securing the wheel halves.
e. Pull che wheel hajves aparr.

f. The bearing cup (3) and heli<oil (13) should be removed only for replacement. The bearing cup
may be removed by tipping evenly from the inside of the wheel.

6-75. Inspection Of Wheel Amembly.
Visually check all parts for cracks, distorrion defects and excess wear. -
Check tie boits for looseness or failure.
Check internal diameter of felt gresse seals. Replace the felr grease seals if surface is hard or grirty.
Check dre for cuts, internal bruises and deterioragon.
Check bearing cones and cups for wear pirving and relubcicare.
Replace any wheel casting having visible cracks.
_ Brake disc should not necessarily be removed from service because of circamferencial grooving.
Grooves with a total width under 3/8 inch are permissible.
h. Inspect the brake disc retainer spring and torque key for wear and damage.

me an o

-
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6-76. Assembly And Installation Of Main Wheel. (Goodrich) PA-24-400 (Refer to Figure 6-27.)

a. Toassemble the main wheel. mount the tire and tube on the wheel and inflate the tube slightiy 10
prevent pinching.

b. Install the tie bolts (7). instruction plate washers and nuts and torque the bolts to the specification
given on the instruction plate.
Ascenain that the bearing cup (3) is properly installed.
Lubricate the wheel bearings (4) and install with the grease seals (6) and seal retainers (5).
Install the torque key (14), disc retainer (15) and safety.
Install wheel assembly on axle and secure with nut and cotter pin.
Install dust cover (11) and secure with snap ring (12).

e on

6-77. Brake System.

6-78. Removal And Disassembly Of Wheel Brake Assembly. (Cleveland) PA-24-180 and PA-24-250, Senal
Nos. 24-1 to 24-3295 (Refer to Figure 6-28.)

a. To remove the brake assemblyv. disconnect the brake line from the brake cvlinder (12) and cap 1t
to prevent contamination.

b. Remoze the four cap bolts (22) that join the brake cvlinder housing (12) and the lining back plate
assemblies (2). Remove the back plates from between the brake disc and wheel.

c.  Slide the brake cyvlinder housing from the torque plate.

d. Remove the adjustment nut (21) and washer and the retraction spring (19) and sleeve (18) from
the cvlinder housing. '

e.  Slide the pressure plate (7) and lining off the anchor bolts (11) of the cyvlinder housing.

f.  The pistons (8) may be removed by injecting low air pressure in the cvlinder fluid inlet and forcing
the pistons from the housing.

2. The lining (6) can be removed from the pressure plate (7) and back plate (2) by removing the
attaching rivets.

6-79. Cleaning. Inspection And Repair Of Wheel Brake Assembly.

a. Clean the assembly with a suitable solvent and dry thoroughly.

b.  Check the walls of the cvlinder housing and pistons for scratches. burns, corrosion. etc.. that may
damage O™ rings,

c.  Check the general condition of the brake bleeder screw and lines.

d.  Check the brake disc for grooves, scratches or pits. A single groove or isalated grooves up to 031
of an inch deep would not necessitate replacement. but a grooving of the entire surface would reduce lining
life and should be replaced. Should it be necessary 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
Y 32 inch or less. or the lining is worn uneven.

ISSUED: 8/18/72 LANDING GEAR AND BRAKE SYSTEM
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BRAKE ASSEMBLY

1.

2. BACK PLATE 18

a BACEKT PLATE LINING 18 7 20 21

4. RV

5. SPACER 13 1819 \

6. PRESSURE PLATE LINING 14

7. PRESSURE PLATE 17—-\_9 ®

8. CYUNDER PISTON 12 2
9. RETRACTION CYLINDER 10 »

10. 0" MING

11. BOLT
12. BRAKE CYLINDER
13, BLEEDER SCREW

14. "0" RING ]

15. BLEEDER BODY !

18. AOLT

i st |
. CTION SLEEV

19. RETRACTION smmé

20. WASHER

21. NUT

22. BOLT

23. WASHER

24. NUT
28, WASHER

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
Nos. 24-1 to 24-3295 (Refer to Figure 6-28.)

a. Lubricate the piston “O" rings with fluid MIL-H-5606 and install on pistons (8). Slide the pistons
in cvlinder housing (12) until flush with surface of housing.

b. Slide the himing pressure plate (7) with retraction cvlinder (9) onto the anchor bolts (11) of the
cylinder housing and install retraction sleeve (18). spring (19). washer (20) and adjusting nut (21).

¢.  Slide the cvlinder 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 svstem as described in Paragraph 6-88.

NOTE

Replacement brake linings should be conditioned as follows:

1. For Cleveland brake nos. 30-12 and 30-41. perform a minimum
of six light pedal effort braking applications from 25 to 40 mph
allowing the brake discs to partially cool between stops.

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.

-2
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6-81. Removal and Disassembly of Wheel Brake Assembly. (Cleveland) PA-24-180. P A-24-250. Serial
Nos. 24-3296 and up and PA-24-260 and PA-24-400 (Refer to Figure 6-29.)

a. To remove the brake assembly. first disconnect the brake line from the brake ¢vlinder and cap n
to prevent contamination.

b. Remove the four cap bolts (1) that join the brake cvlinder 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.  Shde the pressure plate (7) and lining (8) off the anchor bolts (14) of the cyvlinder housing.

¢.  The pistons (5) may be removed by injecting low air pressure in the cvlinder fluid inlet and forcing
the pistons from the housings.

f.  The lining {8 and 11) can be removed by prving it from the pressure plate and back plates.

6-82. Cleaning. Inspection And Repair Of Wheel Brake Assembly.

a. Clean the assembly with a suitable solvent and dry thoroughly.

b.  Check the walls of the cylinder housing and pistons for scratches. burrs. corrosion. etc.. that may
damage “O™ rings.

c.  Check the general condition of the brake bleeder screw and lines.

d.  Check the brake disc for grooves. scratches or pits. A single groove or isolated grooves up to .031
of an inch deep would not necessitate replacement. but a grooving of the entire surface would reduce lining
life and should be replaced. Should it be necessary to remove the wheel disc. refer to Paragraph 6-R7.

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.

6-83. Assembly And Installation Of Wheel Brake Assembly, (Cleveland) PA-24-180. PA-24-250. Serial Nos.
23-3296 and up. PA-24-260 and PA-24-400 (Refer to Figure 6-29.)

a. Lubncate the piston O™ rings (4) with fluid M1L-H-5606 and install on piston(5). Slide the pistons
in cvlinder 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 cyvlinder 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 cviinder housing. and install the four bolts (1) to secure the assembly and safety.

NOTE

Install a shim (10) between the spacer block and line backing plates
on PA-24-400 only.

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTEM
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Al3s

. BOLT
WASHER
. CYLINDER ASSEMBLY

“0" RING

PISTON

INSULATOR (PA’24-400 ONLY)
. BACKING PLATE

LINING

. SPACER

P T T FN YR

10. SHIP (PA-24-400 ONLY)
11. UNING

12. BACKING PLATES

13. TORQUE PLATE

14. ANCHOR BOLT

15. BLEEDER FITTING

16. BLEEDER FITTING CAP
17. WASHER

18. NUT

FIGURE 6-29. BRAKE ASSEMBLY (CLEVELAND) PA-24-180 and PA-24-250,
Serial Nos. 24-3296 and up, PA-24-260 and PA-24-400

e.  Connect the brake line to the brake cylinder housing. .
f.  Bleed the brake system as described in Paragraph 6-88.

NOTE

Replacement brake linings should be conditioned as follows:

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.

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.

o

6-84. Removal And Disassembly Of Wheel Brake Assembly. (Goodrich) PA-24-400 (Refer to Figure 6-30.)

a. To remove the brake assembly first disconnect the brake line from the cyvlinder housing (7) at the
line fitting.

b. Remove the three bolts (15) joining the cylinder housing (7) to the torque plate (1) and remove the
brake disc (4) and cvhinder housing.

c. Remove the lining carrier (3) and insulator (2) from the torque plate and cvlinder housing.

d.  The pistons (5) may be removed by injecting low air pressure in the cvhinder fluid inlet and forcing
the pistons from the housing.

6-84a. Wear Limit Check. (Goodrich) This check is made with the parking brake set. (Refer to Figure 6-30a
Any brake which shows this worn condition should be overhauled within the next five landings.

REVISED: 4/10/81 LANDING GEAR AND BRAKE SYSTEM
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T 7. HOUSING, PISTON 13. WASHER
;Z .',?s'l?&‘r&'i‘ y 8. PACKING 14, SCREW
3. CARRIER AND LINING 9. UNION 15, BOLY
4. DISC, BRAKE 10. GASKET 16. WASHER
5. PISTON 11. PLUG 17. MEU-COIL
8 0" RING 12. VALVE

FIGURE 8.30. BRAKE ASSEMBLY (GOOORICH) PA-24-400

6-85. Cleaning, Inspection And Repair Of Whesl Brake Assembly.
Clean all parts in 2 smitsble cleaning soivent,
Check the piston housing, pistons and torque piste for cracks.
Check the insulators for cracks or britreners.
Inspect the cylinder walls for scrutches or burrs that might allow “O" ring damage or leakage.

¢. Check the brake disc for grooves. scratches or pits. A single groove or isolated groove up to .031 of
an inch deep wouid nor necessitate replacement but & grooving of the entire surface would reduce lining life
and should be replaced. )

f. Lining can be removed by lifting it from the insulacor and can be repisced by placing the aligning
pin through the insulator and inco the cylinder housing or rorque plate.

ppop

NOTE

Linings shouid be replaced if a total thickness of lining and carrier is [ess
than 0.130 inch.

6-86. Assembly And Installation Of Wheel Brake Assembly. (Goodrich)PA.-24-400 (Refer to Figure 6-30.)
a. Lubricate the 0" rings (6) with MIL-H-5606 hydraulic oil and install on the pistons ().
b. Slide the pistons in the cylinder housing (7) untl flush with the housing.
¢.  Install the insulacors (2) and lining carriers (3) on the cylinder housing (7) and torque plate (1).

LANDING GEAR AND BRAKE SYSTEM
REVISED: 4/10/81
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t, BRARE 213
3. WNEEL wALF

FIGURE 6-31. REPLACING BRAKE DISC

Slide the brake disc (4) on the wheel and position the cylinder housing against the disc.
Secure the cylinder housing to the torque plate with the 3 cap bolts (15) and safety.
Connect the brake line to the brake cylinder housing.

Bleed the brake system as described in paragraph 6-88.

w e o

NOTE

The first three or four brake applications, after brake relining, should be
moderate to allow the resins in the lining to bum out slowly, The
burning out or resins is also the determine factor in the useful Life of the
brake lining and if high speed stops are avoided, whenever possible,
brake lining life and brake performance will be considerably improved.

6-87. Replacement Of Whee! Brake Disc. (Cleveland)(Refer to Figure 6-31.)
Riveted Brake Disc.

a. Remove eight rivers attaching brake discs to inner wheel half by chiseling off heads inside drum
and punching them out.

b. Placc wheel haif assembly into boiling water for § minutes and remove disc from wheel casting by
use of prv bars,

¢. Clean casting thoroughly and apply heavy coat of zinc chromare paint in brake disc recess.

d. Place wheel casting into boiling water for a few minutes, remove and insert new replacement brake
disc into the expanded wheel. Ascerrain that brake dise is properly seated in recess in wheei half.

e. Clamp wheel half and brake disc assembly in vise and locate eight 3/16 inch drill. dnil through disc
with ari 11/6+ inch drill, and then re-drill with a 3/16 inch drill.

f. " River wheel half to brake disc with eight AN425 AD6-7 rivers. Set rivet from both ends to be
certain river has properiy filled the hole and file river heads flush with tire seat and paint.

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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Al9s

FROM
PRESSURE
POT

CONTAINER

FIGURE 8-32. BLEEDING BRAKES

Non Rivered Brake Disc.
3. Place wheel half assembly inte boiling water for 5 minutes and remove disc from whee] casting by

use of prv bars.
. b. Clean casting thoroughly and apply heavy coat of zinc chromate paint in brake disc recess.
¢. Place wheel casting into boiling water for 3 few minutes, remove and insert new replacement brake
disc into the expanded wheel. Ascertain that bolr holes are ligned and brake disc is propetly seated.

6-88. Bleeding Procedure. (Refer to Figure 6-32.) If the brake line has been disconnected for any reason, it
will be necessary to biced the brake and line as described below.

a. Place 3 suitable conrainer at the brake reservoir to collect fluid overflow,

b. Remove the rubber bieeder firting cap located on the bottom of the brake unit housing on the
landing gear.

¢. Slide a2 hose over the bleeder firting, loosen the fitting one turn and pressure fill the brake system
with MiL-H-5606 fluid.

NOTE

By watching the fluid pass through the plastic hose at the top of the
brake reservotr, it can be determined whether any air has entered the
system. If ar bubbles are evident, filling of the system shall be
continucd until all of the air is out of the syswem and a steady flow of
fluid is obrained.

d. Tignten bleeder fitting and remove the hose. Check brakes for proper pedal pressure.
e. Repeat this procedure on the other gear.
f.  Drain excess fluid from reservoir to Fluid Level line with a syringe.

LANDING GEAR AND BRAKE SYSTEM
. REVISED: 4/10/81
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INSPECT BUSHING #80022.96
FOR WEAR

1. PARKING BRAKE CABLE
2. RESERVOIR
3. PARKING BRAKE MANDLE
4. BRAKE HANDLE
5. PARKING BRAKE VALVE
6. MASTER CYLINDER CONTROL CABLE

INSPECT CABLE #21077-00 7. RETURN SPRING

FOR FRAYING 8. MASTER CYLINDER
9. LEFT WHEEL BRAKE LINE

SKETCH A 10. RIGHT WHEEL BRAKE LINE
FIGURE 6-33. BRAKE SYSTEM INSTALLATION PA-24-180 !nd PA-24-250
Serial Nos, 24-1 to 24-2174 incl, 24-2176 to 24-2298 incl. .
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O RN -
.oy e e e e

FLUID RESERVOLR

RIGHY PARKING BAAKE CONTROL CABLE
LEFT PARKING BRAKE CONTROL CABLE
RIGHT MASTER CYLINDER

TOROGWE TUBE

RIGHTY COMNECTING ROD

RMOHT RUDDER PEDAL

LEFT MASTER CYLINDER

LEFY CONNECTING ROD -

. PARKING BRAKE HANOLE

. BRAKE PEDAL

. BRAKE MANDLE

. LEFT WHEEL ORARE LINE

o RIGHT WHEEL BRAKE LINE

. BRAKE CYLINDER UFFER MOUNTING BOLT (AN23~31)
« BRAKE CYLINDER UPPER MOUNTING BOLT (P, AL, #27229)
o BUSHING (#.A.C. NB0O022-119)

. BUSHING (P_A.C. #14978=04)

. FLERIBLE MO SE

.+ ORAKE CYLINDER ASSEMBLY

FIGURE 6-34. BRAKE SYSTEM INSTALLATION PA-24-180 and PA-24-2560
Serial Nos. 24-2175, 24-2298 snd up, PA-24-280 and PA-24-400

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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6-89. Brake Mamer Cylinder. (PA-24-180, PA-24-250, Serial Nos. 24-1 to 24-2174 incl. and 24-2176 o0
24-2298 incl.)

6-90. Remcval Of Brake Master Cylinder.
3. Access to the brake cylinder is guined through a removable portion of the floor board, located in
front of the pilot’s seat.
b. Remove attaching screws and roll back the carpet from in froar of the seat.
¢. Remove the panel located ro the left of the nose wheel housing by removing che amaching screws,
d. Disconnect the inlet supply line at the wp of the cylinder and drain the fluid from the reservoir
into a suitable container.
e. Disconnect the pressure line at the botrom of the cylinder and allow the fluid to drain from the
cvlinder,
f. Disconnect the cylinder rod from the belicrank by removing the cotrer pin, washer and pin.
g- Remove the master cylinder from its bracker by removing the atraching cotter pin, washer and pin.

6-91. Disassembly Clesning, Inspection And Repair Of Brake Master Cylinder. (Refer to Figure 6-35.)

a. Disassemble the master cylinder by removing the snap ring (3) at the top of the ¢ylinder and
extracting the plunger assembly from the housing.

b. Remove the piston head (11), spring pin (13) and bushing (8) from the rod (7) by driving out the
roll pin (9).

c. Slide cap from piston rod.

d. Clean all parts in a suitable solvent.

e.  Replace all worn pares.

6-92. Assembly Of Brake Master Cylinder. (Refer to Figure 6-35.)
2. Lubricare with hydraulic fluid and install the inner and outer Q" rings (4 and 6) on cap and slide
assembly on piston rod (7).
Slide the bushing (8) over the rod and the piston head (11) over the spring pin (13).
Install ““O" ring (10) on end of piston rod.
Insert the spring pin (13) into the rod and secure with roll pin (9).
Instail spring (14) on end of spring pin.
Slide the plunger assembly into the cylinder housing and secure with snap ring (3).

e an o

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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6-93. Insrallation Of Brake Master Cylinder. (Refer 1o Figure 6-34A.)
a.  Position the cylinder in its mounting bracket and insert the upper mounting clevis bolt from the
nboard side of each cylinder as shown in Figure 6-34A, and secure with washer, aut and cotver pin.

WARNING

The upper mounting clevis bolts must be installed as shown in Figure
6-34A.

b. Inserr the parking brake cable through the bushing in the actuating arm and secure with set screw.
€. Clamp the cable housing to the upper part of the cylinder assembly.
d. Connect the brake fluid lines to the cylinder ficrings.
¢.  Bleed the brake system per instructions given in paragraph 6-88.
Ay
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FIGURE 6-34A, BRAKE CYLINDER INSTALLATION

LANDING GEAR AND BRAKE SYSTEM
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FIGURE 6-35. BRAKE MASTER CYLINDER PA-24-180 and PA-24-250
Serinl Nos. 24-1 t0 24-2174 incl., 24-2176 to 24-2298 incl.
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6-94. Removal Of Parking Brake Valve.
On airpisnes with Serial Nos. 24-1 to 24-2201 incl. the parking brake valve is located on the afr side of
the firewall near the left side of the fuselage.

2. Remove the valve by disconnecting the brake lines at valve and removing ateaching nur, bolts and
washers.

b. Disconnect the contol cable from the valve lever,

On airplanes with Serial Nos. 24-2202 to 24-2298 the parking brake valve is located under the floor
panel at the left set of rudder pedals.

a. -Remove artaching screws and remove carpet and access panel from in front of the pilot’s seat.

b. Disconnect control cablie from valve arm.

c. Disconnect brake lines from valve.

d. Remove valve from channel by removing nut, washers and boles.

6-95. Dissssembly Of Parking Brake Valve, (Scott)

Remave the valve seat and 0" ring from the valve body.

Remove the tnerman nut from the rivet areaching the arm to the valve scem and remove river,
Slide the valve stem our of the vaive body.

Remove the spacer and “O" ring from the valve body.

[

6-96. Cleaning, Inspection And Repair Of Parking Beake Valve. (Scort)
a.  Clean all parts in a suimable cleaning solvent.
b. Inspect threads for damage.
¢. Inspect the vaive and seat for damage or wear.
d. Repair is limited to replacement of parts.

6-97. Assembly Of Parking Brake Vaive. (Scotrt)
a. Lubricate *“O” rings with brake fluid before assembly.
b. Insert the valve stem into che valve body and install “O" ring and spacer.
¢. Secure stem to acruating arm with river washers and tnerman nut.
d. Place “O" ring on valve seat and install in vaive assembly.

6-98. Disassembly Of Parking Brake Vaive, (Hoof)
i. Remove tinerman nuc, washers and rivet attaching lever to valve stem,
b. Remove the end fitrting from valve body and withdraw piston assembly.

6-99. Clesning, Inspection And Repair Of Parking Brake Valve. (Hoof)
Clean all parts in a suitabie cleaning solvent.

Inspect valve body for scratches or burrs,

Inspect piston for scratches, bures or damage.

Repairs are limited to replacement of parts.

ap ow

LANDING GEAR AND BRAKE SYSTEM
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FIGURE 8-36. PARKING BRAKE VALVE

6-100. Asmembly Of Parking Brake Valve, (Hoof)

Lubricate “O" rings with brake fluid before assembly.

Place “O" rings on piston and insert piston into valve body.
Antach piston to the lever with rivet, washers and tinerman nyt.
Instail gasket and end fitting on valve assembly.

o o

6-101. Insallagion Of Parking Brake Valve,

a.  On airplanes with Serial Nos. 24-1 to 24-2201 indl., position parking brake valve on the aft side of

the firewail near the left set of rudder pedals.

b. Connect control cable ro valve lever.
¢. Secure valve to firewall with bolts, washers and nuts.
d. Connect brake lines to vaive.

e. On airplanes with Serial Nos. 24-2202 to 24-2298, position vaive on floor board channel under the

left sex of rudder pedals.
f. Amach control cable to valve lever.
§- Secure valve to channel with bolts, washers and nucs.
h. Connect brake lines to valve,
i. Bleed the brake system. (Refer w paragraph 6-38.)

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 Nos. 24-2175. 24-229% and .
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 its attachment fittings by removing the attaching cotter pins. nuts, washer
and clevis bolts.

¢. Remove parking brake cable from cylinder by removing attaching clamp at the top of the cylinder
and loosening the set screw and pulling the cable from the arm.

6-103. Disassembly Of Brake Cylinder. (Refer to Figure 6-37.)

a. Loosen the gland packing nut (7) and slide the piston rod assembly (8) out of the cyvlinder assembly
(15).

b. Remove the snap ring (14) at the bottom of the piston rod assembly and slide off bushing (13).
spring (12). piston (10). washer (9). packing nut (7) and spring (4).

c.  Remove the nut (24). washer (23). spring (22). bushing (21) and “O™ ring (20) attaching the parking
brake arm (25) 1o the cvlinder housing (15).

d. Remove the lower fluid line fitting (19) and pull out the spring (18). “O™ ring (17) and valve (16).

6-104. Cleaning. Inspection And Repair Of Brake Cylinder.

a. Clean the cvlinder parts 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 cvlinder.

d. Check the piston and valve for scratches, burrs, corrosion. etc.

e. Repairsto the cylinder are limited to polishing out small scratches. burrs. etc.. and replacing vah
washer, seal and "O™ rings. .

6-105. Assembly Of Brake Cylinder. (Refer to Figure 6-37.)
NOTE

Use a small amount of hydraulic fluid (MIL-H-5606) on the O™ ring
and component parts to prevent damage and ease of handling
during reassembly.

a. Install the "O" ring (17) on the parking valve (16) and insert it into the cylinder housing.

b. Install spring (18) and fluid line fitting (19).

¢. Slide the actuating arm (25) into the cylinder housing and install *O™ ring (20). bushing (21).
spring (22). washer (23) and secure with nut (24).

d. Install “O" ring on inside (5) and outside (6) of gland packing nut (7).

e. Slide spring. gland packing nut (7). washer (9). piston (10) with “O" ring (11). spring (12) and
bushing (13) on piston rod (8) and secure with snap ring (14).

f.  Insert the piston rod assembly into the cvlinder assembly and tighten gland nut.

REVISED: 4/10/81 112 LANDING GEAR AND BRAKE SYSTE’
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FIGURE 6-37. BRAKE MASTER CYLINDER PA-24-180 and PA-24-250.
Serial Nos. 24-2175, 24-2299 and up. PA-24-260 and PA-24-400
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4-106. Insaallation Of Brake Master Cylinder. (Refer to Figure 6-37A.) .
a. Powiion the cylinder in its mouncdng bracket and insert the upper mounting clevis bolt from the
inboard side of each cvlinder as shown in Figure 6-37A, and secure with washer, nut and cotter pin.

WARNING

The upper mounting clevis bolts must be insalled as shown in Figure
6-37A.

b. Insert the parking brake cable through the bushing in the acrusting arm and secure with set screw,
¢. Clamp the cabie housing to the upper pare of the cylinder assembly.
d. Connect the brake fluid lines to the cylinder firtings.
e. Bleed the brake system per instructions given in paragraph 6-88.
A
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2, ANDI10+)

3, anddO=1GL

4s BUSHING = 14978-44
3, GUSHING = BOOZ24119
§. = = FN.A. ANI3I
Te = = Wett, 27229

S, ANSEO-AIBL

FIGURE G-37A. BRAKE CYLINDER INSTALLATION '

LANDING GEAR AND BRAKE SYSTEM

ISSUED: 8/18/72 .
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TABLE VIil. TROUBLESHOOTING CHART
(LANDING GEAR AND BRAKE SYSTEM)

Trouble Cause Remedy
Landing gear rerraction Gear moror circuit breaker Resex circuit bresker.
system fails to operate. open.
Wire broken on safery Check safety switch and
switch. wire copnection.
Transmission notor as- Check wiring at transmission
sembly inoperative. motor astembly.
Transmission motor as- Repiace ransmission motor
sembly burned out. assembiy.
Gear motor ground circuit Check ground wire to
open. fuselage.

Warning horn fails to
operate when throttle
is closed and landing
gear is retracred.

Microswitch at throttie
out of adjustment.

Adjust microswitch. Refer

to Paragraph 6-63.

Landing gear up limit
switch out of adjust.
ment.

Gear indicator lights
circuir breaker open.

Nose gear down limit switch Check wires and replace
inoperative. limit switch if necessary.
Warning horn assembly. Adjust or replace if
necessary.
Transmisstion assembly Landing gear down limit Adjust down limir switch.
moror does not stop switch out of adjust-
when landing gear is ment.
in the fully extended
position,
Amber gear up light out. Lamp burned out. Replace lamp.

Adjust limit swiech.

Reser circuir breaker.

Warning hom fails to
stop when thrortie is
closed and landing gear
is extended.

Microswitch at throttle
control our of adjuse-
ment.

Nose gear down limir
inoperative.

Adjust microswitch. Refer
to Paragraph 6-63.

Check wires and replace
limit switch if necessary.

LANDING GEAR AND 8RAKE SYSTEM
ISSUED: 8/18/72
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TABLE VI-I. TROUBLESHOOTING CHART .
(LANDING GEAR AND BRAKE SYSTEM) (cont)
Trouble Cause Remedy

Transmission motor Landing gear up limit Adjuse limir switch at re-
assemnbly does not switch out of adjust- Taction torque tube arm,
shut off when gear ment.
is in fully retracred
position.

Green gear down light out. Lamp burned out. ' Replace lamp.

Gear down limit swirches Adjust limie switches,
out of adjustment.

Gear indicator lights Reset cirucit breaker,
circuic breaker open.

Transmission screw opet- Betring retainer sleeve Rig landing gear system so
ates but release tube hits pin. that when rangmission
remains stationary. motor assembly stops,

bearing retainer sleeve
is 1/8 inch or more from
the roll pin stop.
Bearing retainer sleeve Remove restriction.
hits other restriction.

Landing gear will retract Safety switch out of adjus- Adjust safery switch. .

with oleo strutin 2 ment.

depressed condition,

LANDING GEAR AND BRAKE SYSTEM

ISSUED: 8/18/72 .
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05 |

6.28

s ~ac |

! | \— 125 DA,

}
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1.8

FIGURE 6-38. FABRICATED PLUMB BOB TOOL

LANDING GEAR AND BRAKE SYSTEM

. ISSUED: 8/18/72
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foe— 3.8 oy “

b

FIGURE 6-39. FABRICATED NOSE WHEEL ALIGNMENT JIG

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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140 (TYP,)
s e

8o TR
Az03 --ll 075 (TYP.)

L i\

A2 (TYR,)

! 5.00 -

H

b !
1.19 X XMATER'AL; STEEL 4130, .125 X .75 X 5.00

| }
! )

-\

\

~-MATERIAL; TUBE STEEL 4130
1316 0.0. X .937 1.D. X 1.43 L

NOTE: AFTER FABRICATION OF ASSEMBLY
HMEAT TREAT TO 15000Q/180000 PSI.

TYPICAL INSTALLATION

FIGURE 640. FABRICATED SPANNER WRENCH

LANDING GEAR AND BRAKE SYSTEM
ISSUED: 8/18/72
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DIAL INDICATOR

CLINCH THE ROD END BEARING
BETWEEN THE BOLT AND NUT

ROD &ND

WVICE

] H

FIGURE 8-41. INSPECTION OF ROD END BEARINGS

INTENTIONALLY LEFT BLANK

ADODED: 6/25/76 LANDING GEAR AND BRAKE SYSTEM
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6-107. Inspection Of The Landing Gesr Manusl Retraction System. (Reference marerial from Section V1 .
of this Service Manual.)

3. Place the airplane on jacks. (Refer to paragraph 2-10.)

b. Disconnect each gear from the acmator. (Refer t paragraphs 646 and 6-47.) Also disconnect the
past center locking springs.

c Inspect all components for condition and wear. (Refer w paragraph 648 and Tabies VI-II and
VI-IV for wear limirs.)

d. Imspect rod ends for wear by clinching the bearing between a boit and nut arrangement as shown
in Figure 6-41, and using a dial indicztor messure the total free play between the ball and race, the
maximum service limit is .005 of an inch.

¢ Check the thru cemer travel of both the lefr and right dreg links on the nose gear, (Refer o
paragraph 6-13 and Figure 6-3.)

NOTE

Insure that both nose gear drag links contact cheir stops simultanecusly,
{Refer to paragraph 6-15, Seep “h.")

f.  Check the thru center travel of each main gesr side brace link. (Refer to paragraph 6-32 and Figure
6-81.)
g Install che downlock springs on the nose gesr. If only one spring is used, obtain Piper Service Kit
761 082 for addicional spring ingtallation. (Refer to paragraph 6-14 for installation insouctions.)
h. Disconnect and inspect main gear push-pull cables prior to insrallstion. (Refer to paragraph 6-48.)
i Hookup both main gears and check manual rerraction only. (Transmission not coanected.) (Refer .
to paragraph 6-50.) Coordinate the overcenter locks. (Refer to paragraph 6-55.)
j. Hookup the nose gesr (refer to parsgraph 649) and rig w operate with the msin gear.
(Transmission not connected.) Coordinate the overcenter locks. (Refer to parsgraph 6-56.)

NOTE

At this point the landing gear is now in s downlocked serviceable
condition, without the benefit of the transmission.

k. Perform a landing gear retraction load test per paragraph 6-58.

L  Perform a remaction and exvension cycle of the landing pear electricaily. Make the necessary limit
switch adjustments per information given in paragraphs 6-51 thru 6-67.

m. Insure that the landing gear is down and locked: then remove the airplane from jacks. Make the
appropriate logbook entries.

LANDING GEAR AND BRAKE SYSTEM
REVISED: 10/3/77
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. TABLE VIHIL MAIN GEAR WEAR LIMITS
Index Part Mfg. Limits Service Limits
No. No. Item L.D. 0.D. Min. | Max.
1 AN26 Boit — .373/.371 370 | .373
2 14843-16 Bushing .375/.373 373 |.376
3 14843-30 Bushing .374/.376 435/.433 374 |.377
432 | 435
4 20829 Stud 4365/.4385 4365 .4395
4 22512 Stud 4365/.4385 4365 .4395
4a 20829 Stud .497/.495 494 | 497
4a 22512 Stud b .560/.558 557 1.560
5 207376 Bushing .498/.500 498 | .501
5 20737-14 Bushing .561/.563 561 | .564
6 20737-5 Bushing 498/.500 498 |.501
6 20737-13 Bushing .561/.563 561 |.564
. 7 AN4 Bolt 249 +.000 245 | .249
-.003
Shoulder
8 20737-8 Bushing .251/.249 249 | .252
9 AN26 Bolt .373/.371 370 | .373
10 14843-60 Bushing .373/.375 435/.433 373 1.376
432 | 435
11 24911 Link 4365/.4385 ev——— 43651 .4395
11 25046 Link .4365/.4385 43651 .4395
11 20768 Link .4365/.4385 —— 43651 .4395
11 22577 Link .4365/.4385 ———— 43651 4395
12 23412 Bearing- See Fig. 7-30 — 005
12 22943 Rod End
13 8330240 Main Spring Spring is servicable when a 12 pound tension load
extends the spring to 7-7/16 + 1/8 inch is maintained
(measured at the inside of end loops.)
14 Bungee Cord Inspect for frayed protective covering, breaks, and
soft areas. Replace cords exhibiting these conditions.

LANDING GEAR AND BRAKE SYSTEM
REVISED: 4/3/78
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Cia7

Figure 6-42. Main Gear Wear Limits .

LANDING GEAR AND BRAKE SYSTEM
REVISED: 4/10/81 ' 1L14
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TABLE VIHV. NOSE GEAR WEAR LIMITS

inside of the end loops).

Index Part Mfg. Limits Service Limits
No. No. Item L.D. Q.D. Min. | Max.
1 AN6 Boit 374 +.000 370 |.374
-.003

2 14843-18 Bushing .3745/.3755 ————— 3745 | .3765

3 14843-18 Bushing 3745/.3755 — 37451 .3765

4 207374 Bushing 374/.376 374 | .37

5 22066 Bolt ———— 3742/.37137 37271 .3742

6 14843-18 Bushing 3745/.3755 3745 | .3765

7 AN6 Bolt ———— 374 +.000 370 |.374
-.003

7 AN6 Boit .374 +.000 370 {.374
-.003

8 14843-18 Bushing .3745/.3755 ———— 3745 | .3765

8 14843-19 Bushing .3745/.3755 —— 3745 1.3765

9 20803 Bushing 374/.376 ——————— 374 1.376

10 AN178 Boit .4991/.4986 4976 | .4991

11 20777 Bushing .5015/.5000 —— .5000 | .5025

11 31766 Bushing .5015/.5000 —temn .5000 | .5025

12 17164-0 Bushing .4995/.5005 ——erere .4995 1 .5015

12 171644 Bushing .4995/.5005 .4995 | .5015

13 13098 Nose Springs Spring is serviceable when a 45 + 5 pound tension

2 Reg. load extends the spring to 4 inches (measured at the

1L15
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FIGURE 6-43. NOSE GEAR WEAR LIMITS
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AEROFICHE EXPLANATION AND REVISION STATUS

Service manual information incorporated in this set of Aerofiche cards is arranged in accordance
with general specifications of Aerofichec adopted by the General Aircraft Manufacture:’s Association.
Information compiled in this Acrofiche service manual is kept current by revisions distributed periodically.
These revisions supersede all previous revisions, are complete Aerofiche card replacements, and supersede
Acerofiche cards of same number in set.

Identification of revised material:

Revised text and illustrations are indicated by a black vertical line along the left-hand margin of the
frame, opposite revised or added material. Revision lines indicate only current revisions with changes and
additions to existing text and illustrations. Changes in capitalization, spelling, punctuation, indexing,
physical location of material, or complete page additions are not identified by revision lines.

Revisions to Service Manual 753 516 issued August 18, 1972 are as follows:

Revisions Date Acrofiche Card Effectivity
PR 760625 June 25, 1976 1,2, 3 and 4
PR771003 October 3, 1977 1
PR780403 April 3, 1978 1,2, and 3
. PR790910 September 10, 1979 1,2, and 3
PR810410 April 10, 1981 1,2,and 3
PR821101 November 1, 1982 1,2, and 3
| IR860921 September 21, 1986 (Interim)* |
* INTERIM CHANGE
Revisions appear in Table III-I of card 1.
There are no other changes included in
this maintenance manual. Please discard
your current card 1 and replace it with
this revised one. DO NOT DISCARD
CARDS 2, or 3.
. The date on Aerofiche cards must not be earlier than date noted for respective card effectivity. Consult latest

card in this series for current Aerofiche card effectivity.
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SECTION V11

POWER PLANT PA-24-180

7.1. Introduction. This section covers power plants used in the PA-24-180 and is comprised of instructions
for the removal, minor repair, service and installation of the engine cowling, propeller, propeller governor,
engine. engine shock mounts, induction system, ignition system and lubrication system.

7-2. Description, The PA-24-180 is powered by a Avco-Lycoming 0-360-A four cylinder carbureror
induction, direct drive, wet sump..horizontally opposed air<ooled engine with a compression ratio of 8.5:1
rated at 180 HP at 2700 RPM and designed to operate on 91/96 (minimum) octane aviation grade fuel.

Cowling completely encloses the engine and consists of an upper and lower section. Side panels lift up
to allow access to the engine.

The propeller may be a constant speed McCauley or Hartzell unit conroiled by a governor mounted on
the engine supplving oil through the propeller shaft at various pressures. Oil pressure from the governor
moves the blades into high pitch (reduced RPM) and centrifugal twisting moment of the blades tend to
move them into low pitch (high RPM) in the absence of governor oil pressure.

The induction system consists of 2 wet type air filter on the early models or 2 dry type air filter on the
later models and a MA-+5 Marvel-Schebler carburetor. This engine is normally aspirated with no
restTicTions on Maxumum power output.

Bendix Scintilla S4LN-20 series and S4LN-200 series magnetos are installed with their associared
components. The 54L.N-20 series magneto incorporate a single breaker and an impulse coupling installed on
the left magnero, The S4LN-200 series magneto system consists of 2 single contact magnero on the right
side of the engine and a dual contact magneto on the left to obrain the revard spark necessary for sarting.
A starung vibrator, magneto switches and starter switch complete the system. )

In addition to the previously mentioned components, each engine is furnished with 3 12-volr stasrer,
35-ampere or 50-ampere 12-volt generator, vacuum pump drive and fuel pump.

The lubrication systern is of the pressure wet sump rype. The oil pump which is located in the
accessory housing, draws oil through a drilled passsge leading from che ol suction screen located in the
sump. The oil from the pump then enters a drilled passage in the accessory housing, which feeds the ol to 2
threaded connection on the rear face of the accessory housing, where a flexible line leads the oil to the
external oil cooler. Pressure oil from the cooler returns to a second threaded connection on the accessory
housing from which poinr a drilled passage conducts oil to the oil pressure screea ot filtez, In the event that
cold oil or an obstruction should restrict the oil flow to the cooler, an oil by-pass valve is provided to pass
the oil directly from the oil pump to the oil pressure screen or filver.

The otl pressure screen or filter element, located on the accessory housing is provided s a means to
filrer from the oil any solid particles thar may have passed through the suction screen in the sump. After
peing fiitered in the pressure screen or filter, the oil is fed through a drilled passage to the oil pressure reiief
valve, located in the upper right side of the crankcase in front of the accessory housing.

Thus relief vaive regulates the engine oil pressure by allowing excessive oil to return ro the sump. while
the balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase. Residual oil 1s

rerurned by gravity to the sump where, after passing through a screen, it is aguin circulated through the
engine.

POWER PLANT
ISSUED: 8/18/72
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7-3. Troubleshooting. Troubles peculiar to the power plant are listed in Table VII-UI in the back of this
section, along with their probable causes and suggested remedies. When troubleshooting engines, ground the
magnero prumary circuit before performing any checks on the ignition system.

7=+. Engine Cowling,

7-5. Removal Of Engine Cowling.
Ascertain that the master switch and magneto switches are in the off position.
- Release the three cowl fasteners on each side the engine of the engine compartment.
Remove artaching screws from the top cowl at the firewall and nose cowl.
Disconnect cowl artachment straps from top cowl.
Remove the two artaching nucs, washers and screw securing the top cowl channe! to firewall.
Lifr the top cowl from the engine assembly.
Disconnect the air bellows from air filter by loosening the quarter turn fasteners.
Disconnect all drains and hoses attached to the bottom cowl.
Disconnect the two support tubes from the botrom cowl,
Disconnect the nose gear door retraction rod at the nose gear souc,
Removing attaching screws from bottom cowl and remove by pulling down and forward.

FT o pemome an oy

7-6. Cleaning, Inspection And Repair Of Engine Cowl.
a. Clean cowling with 2 suitable cleaning solvent and wipe dry with a clean cloth.
b. Inspect, cowling for dents, cracks, loose rivers elongate holes and damaged or missing fasteners.
¢.  Repair all defects to prevent further damage.

7-7. Insalladon Of Engine Cowling.
Position the lower cowling and secure with screws to the firewall bulkhead.
Artach the two support tubes to the aft section of the lower cowling.
Artach the nose gear door retraction rod to the gear strut.
Connect air hoses and drain lines to the botrom cowling.
Attach the carburetor air bellows to the air filter with quarrer turn fasteners.
Position the top cowl on the nose section and secure the two cowl channels to the firewall with
screws, washers and nuts,
g. Secure the top cowling to the firewall bulkhead and nose section with screws.
h. Atrach the top cowl hold down straps to each cowl support channel.

mpanow

7-8. Propeller.

CAUTION

Before performing any service functions on the propeller, ascertain that
the master switch is "OFF”, the magneto switches are “OFF"
(grounded) and the mixture conrrol is in the “IDLE CUT-OFF”
position.

POWER PLANT
ISSUED: 8/18/72
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BOLT
PLAIN WASHER

SELF-LOCKING NUT

. STARTER RING GEAR SUPPORT
. BMNNER ADAPTOR RING

“0” RING SEAL

PROPELLER

. HUB MOUNTING BOLT

. WASHER

10. SMNNER

11, TRUSS HEAD SCREW

12. FIBER WASHER

OCRNBRRWN

FIGURE 7-1. PROPELLER INSTALLATION (McCAULEY)

7-9. Removal Of Propeller. (McCauley) (Refer to Figure 7-1.)

NOTE

In some manner idendfy the position of each part in relation to the
other to facilitate installarion.

a. Remove the spinner (10) by removing the screws (11) chat secure it to the spinner bulkhead (3).

b. Place a drip pan under the propeiler ro catch oil spillage.

¢. Cut the safety wire around the propeiler mounting bolts (8) and remove the boits from the engine
crankshaft flange.

4. Pull the propeller from the engine crankshaft.

c. Remove the propeller O ring (6) from the propeller hub bore.

f.  The spinner buikhead may be removed from the starter ring gear (4) bv 'emovmg auts, washers
and bolrs (1).

POWER PLANT
ISSUED: 8/18/72
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C o 1 F )

Exaggerated view of nick

leading edge. in face of blade.

- |
Exaggerated view of nicks in N
A

v

Recommended method for re- ’
moving nicks by ritfle file and S_ECT'ON AA—

erocus cloth. Blend deepest portion Nu:lf in face of blade removed
of nick into leading edge align- by file and crocus cloth as
ment with smooth curves. recommended.

FIGURE 7-2. TYPICAL NICKS AND REMOVAL METHOD

7-10. Cleaning, Inspection And Repair Of Propeller. .

a. Check for oil and grease leaks.

b. Clean the spinner. propeller hub interior and exterior. and blades with a noncorrosive solvent,

c. Inspect the hub parts for cracks.

d.  Steel hub parts should not be permitted to rust. Use aluminum paint to toueh up if necessary, or
replate during overhaul.

e.  Check all visible parts for wear and safety.

f.  Check blades to determine whether they turn freely on the hub pivot tube. This can be done by
rocking the 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. Refer to
Figure 7-2 for propeller blade care.

h. It is recommended that for severe damage. internal repairs and replacement of parts. the propeller
should be referred to the manufacturer or Certified Repair Station.

i.  Grease blade hub through zerk fittings (Hartzell propellier 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 PLAN!
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7-11. Installation Of Propeller. (McCauley) (Refer to Figure 7-1.)

CAUTION

Ascertain the Master Switch and Magneto Switch are in the “OFF”
position and the Mixrure Conerol is in the “IDLE CUT-OFF” position.

a. Positon the spinner bulkbead ring (5) against the starver ring gear support (4) so that one arrow
lines up with the TC1, on the front face of the support.

b. Secure the spinner bulkhead to the starver ring gear support with 12 bolws (1), 12 nus (3), and 24
washers (2) (one under the bolt head and one under each nur). Carefully tighten nuws uniformiy to torque
limits shown in Table V1]

¢, Clean the propeller and engine flanges.

d. Observe the starter ring gear to make sure it is mounted properly on the engine crankshaft flange.
The crankshaft flange is stamped with an “O" mark and the starver ring gear is likewise identified by an
“O" mark. Upon installacon of the starter ring gear, the marking shall be mated to insure proper
installation.

¢. Insert the “O” ring (6) in the groove of the propeller hub bore. Make sure that the “O" ring is not
twisted and is liberally coated with ciean lubricating oil.

NOTE

Some McCauley Model 2D36C14 propellers will be found in use with a
counterbore in the hub instead of an “O™ ring groove. When installing
these propellers, always insert the “O" ring in the counterbore and push
1t to the bortom. Never slide the “O" ring on the crankshafr pilot.

f. Raise the propeller and line up the arrows on the hub flange outer diamerter with the short bushing
in the crankshaft flange. Engage the pilot in the hub, making sure that face of hub flange is parailel with the
face of the crankshaft flange, then push the propelier in. Make sure that the bolt holes engage the bushings.

CAUTION

It is important that the propeller be seated against the crankshaft flange
with 2 straight push. Rotanng 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 “O" ring
or displacing it so that it is lodged berween the flange faces. The larter
condition will be indicated by nontracking of the blades immediacely
arrer installacion,

POWER PLANT
ISSUED: 8/18/72
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g Shde washers (9) on bolts (8) and tighten bolts uniformly all around to the torque limits of Ta
V1l-1 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 install
washers (12) and screws (11). Tighten to the torque given in Table V1I-1.

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 10 facilitate installation.

a.  Ascertain that the master switch and magneto switches are in the off position,

b.  Remore the spinner (1) by removing the screws that secure it to the spinner bulkhead (4).

¢.  Place a drip pan under the propeller to catch oil spillage.

d.  Cut the safety wire around the propeller mounting boits (8) and remove the bolts from the engine
crankshaft flange.

€.  Pull the propeller from the engine crankshaft.

f.  Remove the propeller “O™ ring (10) and shim (11) from the engine flange.

g.  The spinner bulkhead mayv be removed from the starter ring gear (5) by removing nuts. washers
and bolts {6).

7-13. Cleaning. Inspection And Repair.
The instructions for cleaning. inspection and repair of the Hartzell propeller are the same as those gi\.
for the McCauley propeller paragraph 7-10.

7-14. Installation Of Propeller. (Hartzell) (Refer to Figure 7-3.)

a.  Position the spinner bulkhead (4) against the starter ring gear support (5) so that one arrow lines
up with the TC1. on the front face of the support.

b.  Secure the spinner bulkhead to the starter ring gear support with |2 bolts (6). 12 nuts (9). and 24
washers (}) {one under the bolt head and one under each nut). Carefully tighten nuts uniformly to torque
limits shown in Table V-1

¢.  Clean the propeller and engine flanges.

d.  Obsenve the starter ring gear 10 make sure it is mounted properly on the engine crankshatt flange.
The crankshaft flange is stamped with an *O" mark and the starter ring gear is likewise identified by an
0" mark. Upon installation of the starter ring gear. the markings shall be mated to insure proper
installation.

e.  Install "O” ring (10) and shim (11) on engine shaft.

ISSUED: 8/18/72 POWER Pl.A.\.
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SPINNER
SLADE
WASHER
SMNNER ADAPTOR RING
ENGINE STARTER GEAR

BOLTY

WASHER

HUB MOUNTING BOLT

NUT

. "0 RING SEAL

. PROPELLER MOUNTING SHIM

FIGURE 7.3. PROPELLER INSTALLATION (HARTZELL)
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CAUTION

It is absolutely essential that shim (11) be insalled as failure ro do so
may result in failure of the mounting boles due to relative movement of

the two flanges.

f. Raise the propeller into positon with the engine and slide the propelier onto the propeller
mounting bushings.

Install the propeller hub mounting bolts (8) in the propeller hub and righten them to the rorque
given in Table VIi-|.

h. Check blade track. (Refer to paragraph 7-15.)
i, Saferv-wwre the mounting boits and inscall spinner.

POWER PLANT
ISSUED: 8/18/72
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TABLE VII-]

PROPELLER SPECIFICATIONS

Blade Angle L.ow Pitch (High RPM)
: McCaulev 12.7° £ (.2°
Hartzell 13
High Pitch (Low RPM)
McCavuley 27.6%
Hartzell 27°
Propeller RPM Setting Engine Static High RPM 2700 RPM Max.

Engine Static Low RPM

1850 £ 50 RPM Min.

Propeller Torque Limits Description

Spinner Bulkhead
Propeller Mounting

Bolts

Spinner Attachment

Screws

Required Torque
(Dryv)

100 inch pounds

55 to 60 foot pounds

40 inch pounds

ISSUED: 8/18,72
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7-15. Blade Track. Blade ack is the ability of one blade tip to follow the other, while rotsring, in almost
the same plane. Excessive difference in blade wack - more than .0625 inch - may be an indication of bent
blades or improper propeller installation. Check blade rack as follows:

a. With the engine shut down and blades vertical, secure to the aireraft a2 smooth board just under the
up of the lower blade. Move the tip fore and aft through its full “blade-thake” travel, making small marks
with z pencil at each position. Then center the tip between these marks and scribe a line on the board for
the full width of the tip.

b. Carefuily rotate propeller by hand to bring the opposite blade down. Center the tip and scribe s
pencil line as before and check that lines are not separated more than 0625 inch.

c. Propellers having excess blade track should be removed and inspecred for bent blades or for parts

of sheared “O" ring, or foreign particles, which have lodged berween hub and crankshaft mounting faces.
Benr blades will require repair and overhaui of assembly.

7-16. Propeller Governor.

7-17. Removal Of Governor,

a. Life both engine cowl side panels by loosening the six fasteners.

b. Disconnec: control cable from governor conwol arm.

¢. Remove conwol cable from cable bracker by removing nuts, washers, screws and clamp.,

d. Remove the governor mounting stud nuts. [t will be necessary to raise the governor as the nuts are
being removed before the nuts ¢an be completely removed.

e. Remove the mounting gasket. If the governor is to be removed for 3 considerable length of time

and another unit is not substruted, it is advisable to cover the mounting pad to prevent damage caused by
foreign matrer.

7-18. Instllation Of Governor.

a. Clean the mountng pad thoroughly making very certain that there are no foreign parricles in the
recess around the drive shaft.

b. Place the governor mounting gasket in position with the raised portion of the screen facing away
from the engine.

¢. Install che control cable bracker on the governor.

d. Align the splines on the governor shaft with the engine drive and slide the governor into position.

¢. Raise governor off mounting pad enough to install washers and start mounting nuts. Torque nuts
evenly,

. Connect the control cable end to the governor control arm.
g Secure control cable to cable bracker,
h.  Adjust governor control per paragraph 7-19.

POWER PLANT
ISSUED: 8/18/72
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FIGURE 7.4. WOODWARD PROPELLER GOVERNOR ADJUSTMENT POINTS

7-19. Adjustment Of Propeller Governor. (Woodward) (Refer to Figure 74.)

3. Start the engine in accordance with the directions given in Owner's Operating Manual and allow to
warm up.

b. Push the “PROPELLER" cockpit control as far forward as it will go. At this position the governor
speed adjusting control lever will be against the hi-rpm fine adjusting screw.

¢. Observe engine speed. Adjust the governor speed by means of the fine adjusrment seczew for 2700
rpm. To do chis, release the fasteners and lift the left side engine cowling. Release the speed controi lever
clamp screw (4) and move the lever relative to the cover serrations. One serration movement in a clockwise
direction produces a decrease in speed of 100 rpm; one serration counter-clockwise increases the speed 100
rpm. One revolution of the hi-rpm fine adjustment screw in a clockwise direction decreases engine speed 25
rpm. counter~clockwise roration increases engine speed 23 rpm, for esch revolution of the screw.

d. Afrer setting the engine rpm at 2700, dighten the control lever clamping screw, and run the
self-locking nut on the fine adjustment screw against the stop ring projection. Then safery-wire the head of
the screw to the projection.

e. With the high RPM adjustment complete, the control system should be adjusted so that the
governor control arm will contact the high RPM stop when the cockpit control is .062 of an inch from its
full forward stop. To adjust the control travel, disconnect the control cable end from the governor control
arm, loosen the cable end jam nut and rorate the end to obtain the desired controi clearance. Reconnecs the
cable end and tighten jam nut.

f. It is usually onlv necessary to adjust the high RPM setting of the governor control svstem, as the
action auromarically takes care of the positive high pitch setting.

g. Fasten the cowling on both sides.

POWER PLANT
ISSUED: 8/18/72
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AP ASJUSTING SCREW
LOCK NUT

CONTROL AftMm
GONTROL WLl
1CREw ASSEIMALY

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 10
warm up.

b. Push the "PROPELLER™ cockpit control as far as it will go. At this position the governor
speed adjusting control lever will be against the hi-rpm fine adjusting screw.

c.  Observe engine speed. Adjust the governor by means of the fine adjustment screw for 2700 rpm.
To do this. release the fasteners and lift the side engine cowling. Loosen the fine adjustment screw locknut
and turn the hi-rpm fine adjustment screw in a clockwise direction to decrease engine speed and a counter-
clockwise rotation to increase engine speed. One revolution of the fine adjustment screw increases or decreases
the propeller speed approximately 15 RPM.

d.  After setting the engine rpm at 2700. run the self-locking nut on the fine adjustment screw against
the base projection to lock.

e.  With the high RPM adjustment complete. the control system should be adjusted so that the
governor control arm will contact the high RPM stop when the cockpit control is .062 of an inch from its
full forward stop. To adjust the control travel. disconnect the control cable end from the governor control
arm. loosen the cable end jam nut and rotate the end to obtain the desired control clearance. Reconnect the
cable end and tighten jam nut.

f.  Itis usuallyv only necessaryv to adjust the high RPM setting of the governor contro! svstem. as the
action automatically takes care of the positive high pitch setting.

g.  Fasten the cowling on both sides.

ISSUED: 8/18/72 POWER PLANT
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7-21. Engine. : '

7-22. Removai Of Engine.

INTENTIONALLY LEFT BLANK

POWER PLANT
ISSUED: 8/18/72
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14. EXMAUST STACKS 8. BoLT
29 15, AIR FILTER 29. SHOCK MOUNT, AFT

REVISED: 4/10/81

Figure 7-6.

Engine Installation (PA-24-180)
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7-23. Insullation Of Engine.
NOTE

Refer to latest Lycoming Service Instruction No. 1241,

INTENTIONALLY LEFT BLANK

7-24. Replacement Of Engine Shock Mounus. (Refer to Figure 7-6 for the proper arrangement of engine
shock mount assemblies. The top shocks are assembled so the gold colored shock is aft and the silver
colored shock is forward. The lower shock mounts are installed opposite of the top shock mountws. Torque
shock mount boits ro 450 to 500 inch pounds and safety.

7-25. Inducton Syszem Air Fileer.

7-26. Removal Of Air Filver, (Serial Nos. 24-1 r0 24-1476.)

Loosen the four quarter tumn studs attaching the filter to the air box and remove filter from che
botrom cowl.

7-27. Service Insructions. (Serial Nos. 24-1 1o 24-1476.) This type of filter must be inspected daily for
dirt accumulation and proper oiling, the following procedure should be accomplished:

a.  Thoroughly wash the filter in perroleum solvent. Make certain all dirt is removed from the filter
and that the filter is in a serviceabie condition.

b. Dry the filter ac room temperature, making certain it is thoroughly drv before proceeding with the
next step. If the filter is not drv, the soivent will prevent the oil from adhering to the ;mall surfaces of the
filter and therebv decrease its efficiency.

¢. Immerse the filter in 2 lightweight grade of oil for a period of five minures.
d. After removal of the filter from the oil, allow to drain thoroughly before installing in the airplane.

POWER PLANT
REVISED: 4/10/81
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7-28. Installadon Of Air Filter. (Serial Nos. 24~1 to 24-1476.)

a. Position the air filter in the air scoop on the bottom cowl and secure it with four studs to the air
box.

7-29 Removal Of Air Filter. (Serial Nos. 24-1477 and up.)
1. Release the quarrer turn fasteners arraching the air scoop to the bottom cowl,
b. Remove air filter from che air box by loosening the two artaching studs.

7-30. Service lnstruction.

2. The filter should be cleaned daily when operating in dusty conditions and if any holes or rears are
noticed, the filter should be replaced immediacely.

b. Remove the filter element and shake off loose dirt by tapping on a hard surface, being careful not
to damage or crease the sealing ends.

CAUTION

Never wash the filter clement in any liquid or soak in oil. Never attempt
to blow off dirt with compressed air.

7-31. Insallacion Of Air Fileer. (Serial Nos. 24-1477 and up.)
a. Position the filter on the bottom cowi and secure with studs.
b. Install air scoop on bottom cowl and secure with quarter turn fasteners.

7-32. Carburetor.

7-33. Carburetor Maintenance. (Refer w Figure 7-7.) In general, little atrention is required berween
carburetor overhauls. However, it is recommended that the following items be checked during penodic
inspection of the engine,

Check tightness and lock wire of all nuts and screws which fasten the carburetor to the engine.
Check all fuel lines for tightness and evidence of leakage.

Check throttie and mixture conmol rods and levers for travel, tightness and safety.

Clean the fuel inlet screen.

Remove plug ar aft position of carbureror and drain any accumulation of foreign marrer.

Check carbureror air box for wear and full oravel of heat door.

Check adjustment of idle mixture and idle speed. (Refer to paragraph 7-37.)

wmapn o

7-34. Removal Of Carbureror.
a. Remove the lower cowling as described in paragraph 7-5.
b. Disconnect the throttle and mixrure control cabies froem the carburetor.

POWER PLANT
ISSUED: 8/18/72
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Disconnecr the carbureror heat conrtrol cable from the air box.

Disconnect the carburetor heat air duct from the air box.

Disconnect fuel iine from carburertor.

Remove carburetor from the engine sump by removing pallock nuts and washers.
Cut safery wire and remove bolts attaching the air box to the carburetor.

wm ™m0 pon

7-35. Installation Of Carburetor.

1. Secure uir box with gasket to the carburetor using cap bolts and washers. Safery with lock wire.

b. Install gasket and carburetor on- the botrom of the sump and secure with washers, nuts and pal
locknuts.

¢. Connecr fuel line to carburetor.

d. Connect throtte, mixture and carburetor heat control cables to carburetor and air box. and adjust
per paragraph 7-36.

¢. Connect carburetor heat air duct to air box.

7-36. Adjustment Of Carburetor Controls. (Refer to Figure 7-62.)

The throttie mixrure and carburetor heat controls are adiusted so that when the throrde arm on the
carbureror is rotated forward against its full throctie stop and the mixture arm is rotated forward against its
full rich stop and the carburetor heat arm is rotated to the full ram air position, their respective cockpit
controls should be .062 of an inch out from their full forward stops.

a. Disconnect the throttie control cable at the carburetor and loosen the jam nut securing the cable
end.

b. Adjust the linkage by rotating the cabie end to obtain the .062 of an inch spring back of the
cockpit control when the throcte arm contacts its stop,

¢. Reconnect the cable end to the control arm and secure jam nut.

ASS2

PANEL ASSY.

—

)

Dl

-

MAX. SPRING-BACK .0825

FIGURE 7-6a. COCKPIT CONTROL SPRING BACK
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FIGURE 7-7. CARBURETOR

d. Adiust mixture and carburetor heat control by loosening the castelled nut at the control arms and
sliding control cable through the stud unul the .062 of an inch spring back of the cocknit conrrol is
obtained when the mixrure is in the full rich position and the carburetor heac is in the full ram air position.

¢ Tighten castelled nut and safetv.

f.  Pull the throtte, mixture and carburetor heat controis in the cockpit full aft to ascertain that the
throttle arm contacts the idle screw and the mixture control arm contacts its idle cur off stop and the
carburetor neat flap valve is in the full carburetor heat position.

7-37. Adjustment Of Idle Speed And Mixture.

a, Starr the engine and warm up in the usual manner until oil and cvlinder head temperatures are
normal.

b. Check magneros. If che “mag~drop™ is normal, proceed with idle adjustment.

¢. Close the throttie to idle. If the RPM changes appreciably after making the idle mixture
adjustment during the succeeding steps, readjuse the idle speed to the desired RPM,

NOTE

The idle mixture must be ﬁjusred with the fuel boast pump “ON™.

POWER PLANT
ISSUED: 8/18/72
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d.  When the idling speed has been stabilized. move the cockpit mixture contro! with a smooth. steady
pull townard the “ldle Cut-OFF™ position and observe the tachometer for any change during the “leaning
process”. Caution must be exercised to return the mixture control to the “Full Rich™ position before the
RPM can drop to a point where the engine cuts out. An increase of more than 50 RPM while “leaning out™
indicates an excessivelv rich idle mixture. An immediate decrease in RPM (if not preceded by a momentary
increase) indicates the idle mixture is too lean.

e. It the above indicates that the idle adjustment is too rich or too lean. wrn 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.

7-3R. Ignition System.

7-29. Magneto.
CAUTION

Ascertain that the pnmary circuits of both magnetos are grounded
before working on the engine.

7-40. Inspection Of Magnetos. At time of engine inspection or when a magneto has been removed from
the engine. the following checks mayv be performed. Each step in the check list is keved by number to a
part shown in Figure 7-&.

a. Inspect distributor block contact springs. If broken or corroded. they should be replaced.

b. Inspectoil felt washer. It should be saturated with oil. If dry. check for worn bushing. Of O.K.. add
No. 30 oil.

¢.  Inspect distributor block for cracks or burned areas. The wax coating on the block should not be
removed. Do not use solvents,

d.  Look for excess oil in breaker compartment. If present. it may mean a bad oil seal or oil seal
bushing at drive end. Check manufacturer’s overhaul procedure.

e.  Look for fraved insulation or broken wire strands in leads in back of magneto. See that terminals
are secure. Be sure wires are properly positioned. The position of the leads in the 200 series breaker

compartment must be as shown in Figure 7-9. otherwise chafing or breaking may result.

L

f.  Inspect capacitor visually. If possible test for leakage. capacity and series resistance. Remember. un
electrical failure of an aircraft capacitor is rare,

g. Adjustment of breakers must be correct for proper internal timing of magneto. (Refer to

» paragraph 7-42))

h.  Check if breaker cam is clean and smooth. if cam screw is tight (25 in. 1bs.). If new points are
installed. blot a httle oil on cam.

ISSUED: 8/18/72 POWER PLANT
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1 CONTACT SPRING 6 CAPACITOR 11, RIVETS
2 RETAINING SPRING 7 BREAKER ASSEMBLY 12 LEAD CIRCUIT
3 DISTRIBUTOR BLOCK 8 BREAKER CAM 13 CONTACT SPRING
4 BREAKER COMPARTMENT 9 IMPULSE COUPLING 14 INSULATOR
5 LEAD WIRE 10 FLYWEIGHTS 15 VENT PLUG
FIGURE 7-8. MAGNETO INSPECTION .

i.  Inspect impulse coupling (21 magneto) flyweights for excessive looseness of the axles. Design
couplings having .927 inch thick body should be checked with | 8 inch drill. Couplings with .974 inch
thick body are checked with a No. 1R dnll. If drill fits between cam and flyweight the fit is too loose and
coupling should be replaced. (Refer to Figure 7-10.)

). Check impulse coupling for excess wear on the contact edges of body and flvweights.

k. Check that the impulse coupling flyweight axle nivets are tight and there are no cracks in body.

. Check lead conduits for fraved or broken areas of braid due to excessive wear and replace where
deemed necessary. :

m. Check the springs for breaks. corrosion. or deformation. If possible. check continuity from block
with tester or light. )

n. Check insulators for cracks. breaks or deterioration due to age. Ascertain insulators are clean.

o. Timing and ventilator plugs. Ventilator has drilled holes and should be in lowest hole in magneto
to serve also as drain for excess water or oil. Solid plug is used in other hole - or in location exposed to rain
or water.

NOTE

The magneto service instructions in this manual are to cover minor
repairs and timing. For further repairs and adjustments of the
magnetos. it is recommended that the manufacturers service
instructions be followed.

REVISED: 4/10/81 POWER PLANT
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FIGURE 7-9. LEAD POSITIONING FIGURE 7-10. IMPULSE COUPLING

7-41. Removal Of Magneto.

a.  Lift the side panels of the engine cowling.

b. Disconnect the “P" lead from the magneto and the retard breaker lead from the left. -200 series.
magneto.

c.  Remove the harness outlet plate from the magneto by removing the four attaching screws.

d. Remove the two nuts and washers securing the magneto to the engine accessory housing.

e.  Pull the magneto from the engine,

7-42. Timing Procedure. (Internal Timing) -20 and -200 series magneto main breaker points. When
installing new or adjusting breaker points and before timing the magneto the engine. it is important that the
internal timing of the magneto be correct.

a. To internally time the magneto it should be removed from the engine to determine “E™ gap.

b. To determine “E” gap. find neutral position of the magneto drive by rotating drive coupling in a
left hand direction until the red or white chamfered tooth on the distributor drive gear appears through the
timing inspection hole. At the same location, the drive should feel to have fallen into a notch or neutral
position,

¢.  Rotate coupling from neutral, in a left hand direction 10°, appearing through timing hole. when
the white or red tooth aligns with the white line of the distributor block, the magneto is set at “E™ gap. (Refer
to Figure 7-11.) Alignment may not vary over +4°,

d. Using the alignment of the chamfered tooth on the distributor gear and the white line of the
distributor block as a reference, adjust the breaker points to open at this point. Turn the magneto drive
until the cam follower is on high point of the cam lobe. Measure contact clearance. it must be .018 inch +.006
with the point opening set at “E” gap + 4°. If breaker points do not come within tolerances. they should be replaced.

ISSUED: 8/18/72 POWER PLANT
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TIMING MARX

CAM WASHER

FIGURE 7-11, MAGNETO TIMING MARKS

FIGURE 7-12. TIMING POINTER

7-43. Adjustment Of Retard Breaker Poinus. -200 series magnetos.
2. Install dming plare and pointer on magnetos without timing marks cast in the breaker
compartment (refer to Figure 7-13) or just the pointer on magneros with timing marks cast in the breaker

compartment, (Refer to Figure 7-14.)

A aming kit, including timing plate, etc.. may be purchased through the
engine or magneto manufacturer. A pointer may be formed as shown in

Figure 7-12.

NOTE

A pointer can also be made by wrapping a2 piece of soft wire tightly
around the head of cam securing screw and bending it to extend over

b. Find neutral position of the magnero drive by rotating drive coupling in a lefr hand direction unual
the red or white chamfered tooth on the distributor drive gear appears through the timing inspection hole.
Ar the same location, the drive should feel to have fallen into a notch or neurral positon, .

¢. Hold the magneto drive in the neuwral position and bend the riming pointer until it indicates 0 on

the timing plate or in the breaker compartment.

POWER PLANT
ISSUED: 8/18/72
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FIGURE 7-13. TIMING PLATE INSTALLED FIGURE 7-14. BREAKER COMPARTMENT WITH
ON BREAKER COMPARTMENT CAST TIMING MARKS

d. Rotate the drive coupling from neutral, in a left hand direction 10°. Look through the timing
hole and align the chamfered tooth of the distributor gear with che white line of the distmbutor block.
Ascertain that the main breaker points open at this point and the pointer indicates 10° on the piate or "E”
2ap in the breaker comparument.

¢. Withour moving the dnive coupling from the “E” gap or 10° after neumal position, bend the
pointer back to the 0° mark.

f.  Using Data Table VII-il determine the degree of retard of the magnero being checked. Normally
the correct retard setting will be stamped in bottom of breaker compartment for convenicnce.

g.  Turn the drive coupling in the left hand direction until the pointer reaches the required number of
degrees retard. the retard breaker points should open at this point.

i.  Rotate drive coupler, until cam follower is on the high point of the cam lobe. Measure contact
ciearance. It must be 0.018 or the points must be replaced.

CAUTION .

If cam screw was removed be sure to reinstall and torque to 25 inch
pounds.

TABLE VII4L. TIMING DATA

Magneto
Magneto Type Part No. Degree Retard
S4LN-200 10-163005-1 20°
10-163005-2. -3, -7 25°
10-163005-5 30°

POWER PLANT
ISSUED: 8/18/72
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TIMING MARK

FIGURE 7-15. ENGINE TIMING MARKS

7-+. Installadon And Timing Procedure. (Timing Magneto to Engine.) The magneros can be installed and
umed to the engine by the following procedure:

NOTE

Ascertain that the breakers are correct for proper internal timing of
magnetos.

a. Lift the engine cowling side panels.

b. Remove the top spark plug from No. one cylinder. Place the thumb of one hand over the spark
plug hoie and rotate the crankshaft in direction of normal rotation until the compression stroke 1s reached.
The compression stroke is indicated by a positive pressure inside the cylinder tending to lift the thumb cff
the spark plug hole, In this position both valves of No. one cylinder are closed. Turn the crankshart
opposite to its normal directon of rotation until it is approximately 3$ degrees BTC on the compression
stroke of No. one cvlinder. Rotate the crankshaft in its normal direction of rotation until the 25 degrees
mark on the back of the starter gear and the crankcase parting surface are aligned, or the marks on the front
of the starter ring gear and the driiled hole in the starver housing align. (Refer to Figure 7-15.)

NOTE
The impulse coupling magneto (-21) or the -200 shower of sparks

magneto can be used onlv on the left side of the engine (as viewed from
the rear).

POWER PLANT
REVISED: 4/10/81
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c. Rotate the drive gear on the magneto unril the chamfered tooth on the diswibutor gear inside the
magneto aligns with the white pointer as seen through the inspecuon hole in the magneto housing.

d. Without allowing the gear to turn from this position, install the magneto with gasket on the engine
and secure with washers and nurs,

e. Tighten nuts sufficiently to hold magneto in position and yer allow it to be rotated.

f. Fasten the ground lead of the timing light to an unpainted metallic porrion of the magneto and
one positive lead to the terminal side of the main breaker points,

g. Turn on the timing light switch.

h. Rortate the magneto housing in the direction of the magner rotation a few degrees unuil the timing

light comes on. Then slowly turn the magnetc in opposite direction until the timing light just goes out.
$ecure the magnero housing in this position.

NOTE

Some timing lights operate the opposite of the one mentoned.

i. Rotate the crankshaft opposite normal rotation until it is approximarely 35 degrees BTC on
compression sitoke No. one cylinder,

NOTE

The crankshafc should not be rotated more than 10 degrees in direction
opposite normal roaation from the 25 degree BTC as the pawi on the
impulse coupling (-21 magnetos) will engage with the stop pin and late
timing will be indicated through the impuise coupling mechanism. If this
should happen, rotare crankshaft in normat direction until sharp click is
heard. this will indicate that the impuise coupling has passed through
firing position. Turn crankshafr in direction opposite normal rotation to
approximately 35 degrees BTC and proceed with timing check.

j-  Turn the crankshaft very slowly in direction of normal roration undil the timing mark on the frone
face of the ring gear aligns with the drilled hole in the starter or the timing mark on the back of the ring
gear aligns with the crankcase parting surfaces. At chis point the light should go our.

k. If the light does not go out at this point, align timing marks and rotare magneto on mounting

flange in the desited direction and repear the procedure undl the light goes our at 25 degrees before top
dead center.

CAUTION
When timing retard breaker magnetos to the engine, only main breaker

points are rimed. Never artempt to time recard breaker points to the
engine. :

POWER PLANT
ISSUED: 8/18/72
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Tighten the two mounting nuts and replace the inspection plug.

. Afiar tightening magneto mounting nuts check timing to make sure it is still correct,

Install che other magneto and time using the preceding instructions A through M.

With both magnetos timed to the engine and secured, check that they fire together. Rotate the
crankshaft opposite normal rotation to spproximately 35 degrees BTC with No. 1 cylinder on the
compression stroke.

p- If the magnetos are timed correctly, both timing lights will go out simuitaneously when the
crankshaft is turned in che normal direction aligning the 25 degree marks with the drilled hole in the starrer
housing or the crankcase parting surfaces.

q. Disconnect timing light. Ascertain that the inspection plugs and breaker cover are installed and
secure,

r.  Install harness plate and secure with screws,

s. Connect “P” leads and safety.

t.  Connect starting vibrator lead co the left -200 magneto.

u. Secure engine cowling.

-2~

7-45. Starting Vibrator Checking Procedure.

2. Measure voltage between vibrator terminal marked “in” and the ground terminal while operaring
starter. Qutpur must be at least 8 volts on 12 voit systems.

b. If voltage is adequate, listen for buzzing of vibrator during sarting. If no buzzing is heard, either
the vibraror is defective or the circuir from the output “BO" terminal on the vibrator to the retard (dual
breaker) magneto is open. Check both switch and retard circuits. Also check for good electrical ground.

¢. Retard points may not be closing due to wrong adjustment, or may be electrically connected in
the circuit due ro a poor connection. Inspect retard poinrts to see if they close. Check for proper contact at
the switch and revard terminals of retard (dual breaker) magneto and at the vibrator. Check wiring.

d. Turn engine in proper direction of rotation until retard points just open No. 1 cylinder pesition.
Remove input connection from starter to prevent engine rurning. On the PA-24-180, PA-24-250 and
PA-24-260 hold No. 1 plug lead 5/16 inch spark. On the PA-24-400 check spark by removing spark plug,
connecting lead to plug and grounding plug. Observe spark ar plugs spark cap. If spark is weak or missing
try new vibrator. If this does not correct trouble remove magnero and check for improper internal timing or
improperly meshed distributor gears.

CAUTION

When checking vibrator action, stand clear of propeller or remave spark
plug terminals.

POWER PLANT
ISSUED: 8/18/72
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FIGURE 7-16. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATION
7-46. Harness Assembly.

a.  Check lead assemblies for nicks. cuts. mutilated braiding. badly worn section or any other evidence
of physical damage. Inspect spark plug sleeves for chafing or tears and damaged or stripped threads on
coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommet for tears. Check
all mounting brackets and clamps to see that thev 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 i1s 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 assembiyv. 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.
¢.  Remove the engine baffle plate that receives the harness assembly.
{ 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 cleanlin’
Spray entire face of grommet with a light coat of Plastic Mold Spray. SM-O-O-TH Silicone Sprayv
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 alternatels to
seat cover squarely on magneto. Torque screws to 18 to 22 inch pounds. ’

b. Route ignition wires to their respective cvlinders.

¢.  Clamp the harness assembly in position and replace the engine baffle plate.

d. Connect the leads to the spark plugs.

7-49. Spark Plugs.

7-50. Removal Of Spark Plugs.
a.  Loosen the coupling nut on the harness lead and remove the terminal insulator from the spark plug
barrel well.

NOTE

When withdrawing the ignition cable lead connection from the plug.
care must be taken to pull the lead straight out and in line with the
center line of the plug barrel: otherwise. a side load will be applied
which frequently results in damage to the barrel insulator and
connector. If the lead cannot be removed easily in this manner. the
resisting contact between the neoprene collar and the barrel
insulator will be broken by a rotary twisting of the collar. Avoid
undue distortion of the collar and possible side loading of the
barrel insulator. .

b. Remove the spark plug from the engine. In the course of engine operation. carbon and other
combustion products will be deposited on the end of the spark plug and will penetrate the lower threads to
some degree. As a result, greater torque is frequently required for removing a plug than for its installation.
Accordingly. the torque limitations given do not apply to plug removal and sufficient torque must be used
to unscrew the plug. The higher torque in removal is not as detrimental as in installation, since 1t 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.

¢.  Place spark plugs in a tray that will identify their position in the engine as soon as they are removed.

ISSUED: 8/18/72 POWER PLA.‘.
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FIGURE 7-17. REMOVING SEIZED SPARK PLUG
NOTE
Spark plugs should not be used if they have been dropped.

d.  Removal of seized spark plugs in the cvlinder may be accomplished by application of liquid carbon
dioxide by a conical metal funnel adapter with a hole at the apex just large enough to accomodate the funnel
of a CO2 bottle. (Rofer to Figure 7-17.) When a seized spark plug cannot be removed by normal means. the
funnel adapter is placed over and around the spark plug. Place the funnel of the CO2 bottle inside the funnel
adapter and release the carbon dioxide 1o chill and contract the spark plug. Break the spark plug loose with
a wrench. A warm cvlinder head at the time the carbon dioxide is applied will aid in the removal of an
excessivelv seized plug.

e. Do not allow foreign objects to enter the spark plug hole.

-51. Inspection And Cleaning Of Spark Plug.
a.  Visually inspect each spark plug for the following non-repairable defects:
Severely damaged shell or shield threads nicked up. stripped or cross-threaded.
Badly battered or rounded shell hexagons.
Out-of-around or damaged shielding barrel.
Chipped. cracked. or broken ceramic insulator portions.
Badly eroded electrodes worn to approximately 50¢; of original size.
b.  Clean the spark plug as required. removing carbon and foreign deposits.

¢.  Test the spark plug both electrically and for resistance.

d.  Setthe electrode gap at .015to .018 of an inch or if a smoother operation at idle speed and reduced
magneto drop-off is desired. set at .01% to .022 of an inch. However, with wide gap setting the plugs must be

serviced at more frequent intenvals. Fine wire platinum or iridium electrodes should be set at
015 to .01 of an inch only,

h bt —
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7-52. Installadion Of Spark Plugs. Before installing spark plugs, ascerrain that che threads within tie .
cylinder are clean and not damaged.

a. Apply anti-seizc compound sparingly on the threads and install gasket and spark plugs. Torque 360
to 420 inch pounds.

CAUTION

Make cerrain the deep socket is properly sested on che spark plug
hexagon as damage to.the plug could resuit if the wrench is cocked to
one side when pressure is applied.

b. Carefuily insert the terminal insulator in the spark plug and tighten the coupling nut.
7-53. Lubricadon System,

7-54. Qil Pressure Relief Valve. Subject engines may be equipped with cither an adjustable or
non-adjustable oil pressure relief valve. A brief description of both rypes follows:

a. Non-adjustable Oil Pressure Relief Valve - The valve is not adjustable: however, the pressure can 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 (Lycoming P/N 73629 or 73630) to decrease pressure. Particles of metal or other foreign
matter lodged berween the ball and seat will resule in 2 drop in oil pressure. It is advisable, therefore, to
disassemble, inspect, and clean the valve if excessive pressure fluctuations are noted. The oil pressure relief
valve is not to be mistaken for the oil cooler by-pass valve, whose function is to permit pressure oil o .
by-pass the oil cooler in case of an obstruction.

b. Adjustable Oil Pressure Relief Valve - The adjustable oil pressure reiief valve enables the operator
to maintain engine oil pressure within the specified limits (refer to the engine manufacturer's appropriate
manual). The valve is located above and to the rear of No. 3 cylinder. If the pressure under normal
operating conditions should consistendy 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 che pressure is above 90 psi, stop engine, loosen the adjusting locknut: and back
off the adjusting screw one or two full turns. Tighten locknur and retest. If pressure is too low, turn
adjusting screw further into the relief valve plug, thereby incressing the tension on the relief valve spring.
When the valve has been satisfactorily adjusted, righten the locknut and lock wire the crown nurt to the
drilled ear projecting from the valve mounting boss.

7-55. Oil Screens. The oil screens are the pressure screen, locared in 2 dome shaped housing. above and
between the magnetos and the suction screen located in the lower aft section of the sump. These screens
should be cleaned at each oil change to remove any accumulation of siudge and to examine for merai filings
or chips. If meral particles are found in the oil screens, the engine should be examined for internal damage.

POWER PLANT
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3. To remove the pressure screen, remove oil temperature electrical lead or the temperature bulb and
the cap screws securing the housing. Note the location of the screws as the round fillister head screw, if
installed. must be rerurned to upper right corner of the housing. If the fillister head screw is not reinstalled
in tne same hole from which it was removed, it is impossible 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 gasker particles.

¢. Insert the screw into the housing so that the serew fits flush with the housing base. Using a new
gasker, 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 gasker, replace the gasker if over compressed or damaged.
Insert the sereen fully into the sump, install gasket and piug. Safery the plug.

7-56. Qil Cooler.

2. When conducting a routine engine inspection, the oil cooler(s), lines and fittings shouid be checked
for the following:

1. Oil cooler line artacnments should be examined to be certain that all are tight and there is no
indication of cross-threading. (See C for oil Line torque.)

2. Oil lines must have adequate clearance and be properly aligned.

3. Oul line supporrs shouid be right, properly positioned and if worn shouid be replaced.

4. Oil cooler should be checked for leakage or distorred cells.

5. Cooling fins should be clean and undamaged.

b. During each engine overhaul. av indication of high oil temperatures or during a 500 hour
inspectrion. the ol cooler should be removed. cleaned and checked for damaged fins and cells. When
replicing the cooier. properly align and do not over tighten the mounting bolts so that the cooler would be
damaged. While the oi} cooier is removed. the vil lines should be disconnected and flushed.

¢. [f it 1s 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 mav be backed off, retightened finger tight. plusa 3/4 turn. Do
not over torque.

d. Should oil continue to leak. it may be necessary to replace the seal rings. Also remove the
compression nuts and inspect the line ends in the area of the swagged ferruies for collapsed tubing. This
condition may be observed by looking into the tubing ends. Should the tubing show indications thar it s
coilapsed and new seal rings and proper torque does not stop leakage. the oil lines should be replaced. Aiso
inspect the surfaces of the mating fictings for damage.

7-87. Recommendations For Changine Qil. (Ref. latest Lyc. S.1. No. 1014 )

3. If an additive od is used in 2 new engine, or a newly overhauled engine. high oil consumprion
mught possibly be experienced. The anti-friction additives of some of these oils will retard the break-in of
the piston rings and evlinder wails. This ¢ondition is easily corrected by the use of straight minerai oil untl
normal oil consumption 1s abtained, then change to the additive type.

5. In engines that nave been operating on straight mineral oil for more tnan 100 hours. 2 change to
detergent oil snould be made with a degree of caution, the cleaning action of a detergent oil will tend to

lovusen sludge deposits and cause plugged oil passages. In fact, if an engine has been operating on straignt
munerai oil, and is known to be 1n excessively dirty condition. the switch to derergent oil should be defer ed
untii after tne engine 15 overhauled.

POWER PLANT
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c. When changing from scraight mineral oil to detergent oil, the following precautionary steps should
be taken:

1. Do not add detergent cil co straight mineral oil. Drain the straight mineral oil from the engine
and fill with derergent oil.

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

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

CAUTION

The terms “detergent”, “additive’ and “compounded” used herein are
intended to refer to a class of avisrion engine lubricating oils to which
certain substances have been added to improve them for aircraft use.
These terms do not refer to such materials commonly known as “top
cylinder lubricant”, “dopes’. “carbon remover” which are sometimes
added to fuel or oil. These products may cause damage to the engine
and cheir presence in an engine will void the ownet's warrancy, Under no
circumstances should automotive oil be used. The use of automotive
lubricants in Lycoming engines is sufficient grounds for rejection of any
warranty claims,

POWER PLANT
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(ENGINE)

TABLE V1Idll. TROUBLESHOOTING CHART

Troubie

Cause

Remedy

Failure of engine to
start.

Lack of fuel

Underpnming.
Qverpriming.
Incorrect throtxle sertting.

Defective spark plugs.

Defecrive ignition wire.

Improper operation of
magneto to bresker points.
Magnetized impulise coupling -

left magneto only.
Frozen spark piug electrodes.

Mixrure conrrol in idle cur-
off.
Internal faiiure.

Check fue] svstem for
leaks.

Fill fue! cank.

Clean dirty lines, strainers,
or fuel cocks,

Prime with two or three
strokes of primer.

Open throttle and “unioad™
engine.

Open throtle to one-tenth
of its range.

Clean and adjust or replace
spark plug or piugs. Refer
to Paragraph 7-51 for spark
plug gap adjusuments.

Check with electric tester
and replace any defective
wires.

Check invernal timing of
magneto. Check points.

Demagnetize impuise couplings.

Replace spark plugs or dry our
removed plugs.
Open mixcure control.

Check oil sump screen for meral
particles. If found. complete
overhaul of the engine may be
indicated.

($-200 magnetos only)

Broken contact spring.

Improper switch wiring for
left magnero starting.

Shorred igrution switch or
loose ground.

Replace capacirtor.
Reverse magneto switch wires.

Check and replace or repair.
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TABLE V1I-ll. TROUBLESHOOTING CHART

(ENGINE) (conr)
Troubile Caupe Remedy
Faiiure of engine to idle incorrect carburetor idle Adjus throrie stop to
properiy. adjustment. obrain correct idle.
idle mixture. Adjust mixture. Refer to
engine manufacturer’s hand-
book for proper procedure.
Leak in the induction system. Tighten all connections in the
induction system. Replace
any parts that are defecrive.
Low cylinder compression. Check cylinder compression.
Faulry ignition sysvem, Check entire ignition system.
Open primer. Lock primer.
Improper spark plug setting Check spark plug gap.
for aldrude.

Dirry air filter. Clean, refer to Paragraph 7-25.

Low power and uneven Mixture too rich; indicared Check primer. Readjustment of
running engine. hy sluggish engine carburetor by authorized

operation, red exhsust personnel indicared.
flame and black smoke.

Mixture too lean; indicared Check fuel lines for dire or
by overheating or back- other remricrions. Check
firing. fuel supply.

Leaks in induction system. Tighten all coanections. Re-
place defecrive parts.

Defective spark plugs. Clean or replace spark plug,

Improper grade of fuel. Fill tank with recommended
grade.

Magnero bresker points not Clean poinss.

working properly. Check invernal timing of
magnero.

Defective ignition wire. Check wire with electric
tester. Replace defective
wire.

Defective spark plug Replace connectors on spark

terminal connectors. plug wire.

Restriction in exhaust Check for loose mutfler baffles.

system.

Improper ignition timing. Check magnetos for riming and
svnchronizaton,

POWER PLANT
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TABLE VIl{ll. TROUBLESHOOTING CHART

deveiop full power.

adjusoment.
Leak in induction system.

Restriction in carburetor
air scoop.
Improper fuel.

Propeller governor put out
of adjustment.
Faulty ignition.

(ENGINE) (conr)
Trouble Cause Remedy
Failure of engine to Thrortie lever our of Adjust throttie lever.

Tighten all connections, and
replace defective pares.

Examine air scoop and re-
move restriction.

Fill tank with recommended
fuel. '

Adjust governor.

Tighten all connections.
Check system. Check ignition
timing.

Rough running engine.

Cracked engine mounts.

Repair or repalce engine mount.

Air lock or dirt in relief
valve,

Leak in suction line or
pressure line.

High oil temperature.

Stoppage in oil pump intake
passage.
Worn or scored bearings.

Unbalanced propeller. Remove propeller and have it
checked for balance.

Bent propeller blades. Check propeller for rack.

Defective mounting. Install new mounting bushings.

Lead deposit on spark lean or replace plugs.

plug.
Malfunctioning engine. Check entire engine.
Low oil pressure. iInsufficient odl. Check oil supply.
Dirry oil screens. Remove and clean oil screens.
Defective pressure gage. Replace gage.

Remove and clean oil pressure
relief valve.

Check gasker berween aceessory
housing crankcase.

See “High Oil Temperarure”
in Trouble Column.

Check line for obstruction.
Check suction screen.

Overhaul.

2 B23

POWER PLANT
ISSUED: 8/18/72




PIPER COMANCHE SERVICE MANUAL

(ENGINE) (cont)

TABLE VII-I1l. TROUBLESHOOTING CHART .

Trouble

Cause

Remedy

High oil temperature.

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.

Check air inlet and outlet
deformation or obstruction.

Fill oil sump to proper level.

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.

E xcessive oil con-
sumption.

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.

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. "Q"

rings or sand holes,
Replace fuel pump *O™ ring.

Check engine and overhaul or
replace pump.

Inaccurate pressure
readings.

Cold weather.

In extremely cold weather oil
pressure readings up to
100 pounds do not necessarily
indicate malfunctioning.

Overpriming.

Cold weather.

Open throttle and unload engine.

Inaccurate pressure
readings.

Cold weather.

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
engine is quite warm.
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SECTION VIIA .

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

7A-1. Introduction. This section covers power plants used in the PA-24-250 and PA-24-260 and is
comprised of instructions for the removal. minor repair. service and installation of the engine cowling.
propelier. propeller governor. engine. engine shock mounts. induction system. ignition system and
lubrication svstem,

7A-2. Description, The PA-24-250 and PA-24-260 Comanche is powered by an Avco-Lycoming engine of
either 250 or 260 horsepower. (Refer to Power Plant Specifications in Table 11-1.) Engines are 0-540 series
or 10-540 series which are six cyvlinder direct drive. wet sump. horizontally opposed. air-cooled. and are
designed to operate on 91 96 (minimum) octane aviation grade fuel.

Cowling completely encloses the engine and consists of an upper and lower section. Side pancls lift up
to allow access to 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 at various pressures. Oil pressure from the governor
moves the blades into high pitch (reduced RPM) and centrifugal twisting moment of the biades tend to
motve them into low pitch (high RPM) in the absence of governor oil pressure.

The induction system consists of a wet type air filter on the early models or a dry tvpe air filter on the
later models and a MA-4-5 Manvel-Schebler carburetor or a Bendix fuel injection unit. The engines are
normally aspirated with no restrictions on maximum power output,

Bendix Scintilla S6L.N-20 series and S61.N-200 series magnetos are instalied with their associated
components. The S6LN-20 series magnetos incorporate a single breaker and an impulse coupling inst
on the left magneto. The S6LN-200 series magneto system consists of a single contact magneto on the
side of the engine and a dual contact magneto on the left. to obtain the retard spark necessary for starung.
A starting vibrator. magneto switches and starter switch complete the system.

In addition to the previously mentioned components. each engine is furnished with a 12-volt starter. a
12-volt. 35-ampere or 50-ampere generator or a 70-ampere alternator: a vacuum pump drive and fuel pump.

The lubrication system is of the pressure wet sump type. The oil pump. which is located in the
accessory housing. draws oil through a drilled passage leading from the oil suction screen located in the
sump. The oil from the pump then enters a drilled passage in the accessory housing. which feeds the oiltoa
threaded connection on the rear face of the accessory housing. where a flexible line leads the oil to the
external o1l cooler. Pressure oil from the cooler returns to a second threaded connection on the accessory
housing from which point a drilled passage conducts oil to the oil pressure screen or filter. In the event that
cold oil or an obstruction should restrict the oil flow to the cooler. an oil byv-pass valve is provided to pass
the oil directly from the oil pump to the oil pressure screen or filter.

The oil pressure screen or filter element, located on the accessory housing is provided as a means to
filter from the oil any solid particles that may have passed through the suction screen in the sump. After
being filtered in the pressure screen or filter. the oil is fed through a drilled passage to the oil pressure rehief
vahe. located in the upper right side of the crankcase in front of the accessory housing.
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. This relief valve regulates the engine oil pressure by allowing excessive oil to return to the sump. while
the balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase. Residual oil is
returned by gravity to the sump where. after passing through a screen. it i1s again circulated through the
engine.

7A-3. Troubleshooting. Troubles peculiar to the power plant are listed in Table VIIA-[I1 in the back of
this section. along with their probable causes and suggested remedies. When troubleshooting cngines,
ground the magneto primary circuit before performing any checks on the ignition system.

7A-4, Engine Cowling.

7A-5. Removal Of Engine Cowling. (PA-24-250 and PA-24-260. Serial Nos. 24-1 10 24-4782 incl.. and
244784 to 24-4X03 incl.)

Asceniain that the master switch and magneto switches are in the OFF position.

Release the three cowl fasteners on each side of the engine compariment.

Remove atiaching screws from the top cowl at the firewall and nose cowl.

Disconnect cowl attachment straps from top cowl.

Remore the two attaching nuts, washers and screw securing the top cowl channel to firewall.
Lift the top cowl from the engine assembly.

Disconnect the air bellows from air filter by loosening the quarter turn fasteners.

Disconnect all drains and holes attached to the bottom cowl.

Disconnect the two support tubes from the bottom cowl.

Disconnect the nose gear door retraction rod at the nose gear strut.

Remove attaching screws from bottom cowl by pulling down and forward.

~nanow

Ll g =

7A-6. Cleaning, Inspection And Repair Of Engine Cowling.
a.  Clean cowling with a suitable cleaning solvent and wipe dryv with a clean cloth.
b.  Inspect cowling for dents. cracks. loose rivets. elongated holes and damaged or missing fasteners.
c.  Repair all defects to prevent further damage.

7A-7. Installation Of Engine Cowling. (PA-24-250 and PA-24-260, Senal Nos. 24-1 to 244752 incl.. and
2447 M to 24-4803 incl)
Position the lower cowling and secure with screws to the firewall bulkhead.
Autach the two support tubes to the aft section of the lower cowling.
Atntach the nose gear door retraction rod to the gear strut.
Connect air hoses and drain lines 10 the botiom cowling.
Attach the carburetor air bellows to the air filter with quaner turn fasteners.
Position the top cowl on the nose section and secure the two cowl channels to the firewall with
- screws. washers and nuts,
g.  Secure the top cowling to the firewall bulkhead and nose section with screws.
h.  Auach the top cowl hold down straps to each cowl support channel.

~nangor
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7A-8. Removal Of Engine Cowling. (PA-24-260, Serial Nos. 24-4783 and 244804 and up.)

FTOr e e o0 oe

Ascerrain that the master switch and magneto switches are in the off posidon.

Release the three cowl fasteners on each side of the engine compartment.

Remove attaching screws from the top cowl at the firewall.

Remove attaching screws from the nose secrion parting surfaces,

Remove the two attaching nuts, washers and screws securing the top cow] channel to firewall.
Lifr the wop cowl from the engine sssembly.

Disconnect nose gear door actuating rods.

Disconnect cowl flap contol cables.

Disconnect gear door frame channels from firewall and attachment straps by removing screws.
Disconnect drain lines from bottom cowl,

Remove bottom cowl by removing screws securing it to the firewall.

7A-9. Cleaning, lnspection And Repair Of Engine Cowling.

a.
b.
¢.

Clean cowling with a suitable cleaning solvent and wipe dry with a clean cloth.
Inspect cowling for dents, cracks, loose rivers, elongated holes and damaged or missing fasteners.
Repair all defects to prevent further damage. Fiberglass repair procedures may be accomplished

according to Fibergiass Repairs, Section IV,

7A-10. Insullation Of Engine Cowling. (PA-24-260, Serial Nes. 24=4783 and 24-4804 and up.)

Position the bortom cowling and secure with screws to the firewall buikhead.
Secure the gear door frame channels to the firewall and engine mount sraps using artaching

Connect cowl flap conaol cabies to flap actuating arms.

Connecrt gear door actuacing rods to doors.

Connect drain tubes to outlet in bottom cowl.

Position top cow!l on engine assembly.

Arttach the cowi support channels to the firewall with screws, washers and nuts.
Secure the cowl nose section halves with screws.

Secure top cowl to firewall bulkhead with screws.

Adjust nose gear door. (Refer to Section IV.)

Secure side panels with fasteners.

7A-11. Propeller.

CAUTION

Before performing any service functions on the propeiler, ascertain thar
the master switch is “QFF", the magneto switches are “OFF"
(grounded) and the mixture conerol is in the “IDLE CUT-OFF"
posituon.
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1. BOLY
2. PLAIN WASHER
3. SELF-LOCKING NUT
- 4. STARTER RING GEAR SUPPORT
‘ 8 8. SPINNER ADAPTOR RING
& 0" RING SEAL
7. PROPELLER
t 8. HUB MOUNTING BOLT
Eo1y 9. WASHER
‘ 10. SMINNER
12 11. TRUSS HEAD SCREW
12. RBER WASHER

FIGURE 7A-1. PROPELLER INSTALLATION (MCCAULEY) PA-24-250

7A-12. Removal Of Propeller, (McCauley) (PA-24-250) (Refer to Figure 7A-1)

NOTE

In some manner identify the position of each part in reiadon to the
other to facilitate installacion.

a.  Remove the spinner (10) by removing the screws (11) that secure it to the spinner bulkhead (5).

b. Place a drip pan under the propeller to catch oil spillage.

¢.  Cut the safery wire around the propelier mounring bolts (8) and remove the bolts from the engine
crankshaft flange,

d. Pull the propeiler from the engine crankshaft,
¢. Remove the propeller Q" ring (6) from the propeller hub bore.

. The spinner bulkhead (¥) may be removed from the starver ring gear (4) by removing nuts, washers
and boits.

POWER PLANT
ISSUED: B/18/72
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crocus cloth. Blend deepest portion , v
of nick into leading edge align- by file and crocus cloth as
ment with SMooth curves. ‘ recommended.
FIGURE 7A-2. TYPICAL NICKS AND REMOVAL METHOD .

7A-13. Cleaning, Inspection and Repair Of Propeller. (Refer to Figure 7A-2))

a. Check for oil and grease leaks.

b. Clean the spinner. propeller hub interior and exterior. and blades with a non-corrosive solvent.

c. Inspect the hub parts for cracks.

d. Steel hub parts should not be permitted to rust. Use aluminum paint to touch up. if necessary. or
replace during overhaul.

e.  Check all visible parts for wear and safety.

f.  Check blades to detgrmine whether they turn freely on the hub pivot tube. This can be done by
rocking the counterweights or blades back and forth through the slight freedom allowed by the pitch
change mechanism. lf 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. Itis recommended that for severe damage. internal repairs and replacement of parts. the propeller
should be referred to the Manufacturer or Certified Repair Station.

i.  Grease blade hub through zerk fitting (Hartzell propeller only). Remove one of the two fittings for
each propeller blade, alternaté the next time. Apply grease through the zerk fitting until fresh, grease
appears at the fitting hole of the removed fitting. Care should be taken to avoid blowing out hub gaskets.

ISSUED: 8/18/72 POWER PLANT
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74A-14. Installation Of Propeller. (McCauley) (PA-24-250) (Refer to Figure 7A-1.)
CAUTION

Ascertain the Master Switch and Magneto Switch are in the"QFF™
position and the Mixture Control is in the “IDLE-CUT-OFF™
position.

a.  Position the spinner bulkhead ring () against the starter ring gear support (4) so that one arrow
lines up with the TCI on the front face of the support.

b.  Secure the spinner bulkhead to the starter ring gear support with 12 bolts (1), 12 nuts (3). and 24
washers (2) (one under the bolt head and one under each nut). Carefully tighten nuts uniformly to torque
limits shown in Table VIIA-L

¢.  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 O™ mark and the starter ring gear is likewise identified by an "O”
mark. Upon installation of the starter ring gear. the markings shall be mated to insure proper installation.

¢.  Insert the "O" ring in the groove of the propeller (7) hub bore. Make sure that the O™ ring s not
twisted and is liberallv coated with clean lubricating oil.

NOTE

Some McCauley Model 2D36C14 propellers will be found in use
with a counterbore in the hub instead of an *O™ ring groove. When
installing these propellers. always insert the O™ ring in the
counterbore and push it to the bottom. Never slide the “O" ring on
the crankshaft pilot.

f.  Raise the propeller and line up the arrows on the hub flange outer diameter with the short bushing
in the crankshaft flange. Engage the pilot in the hub. making sure that face of hub flange is parallel with the
face of the crankshaft flange. then push the propeller in. Make sure that the bolt holes engage the bushings.

CALTION

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 "O" ring and oil leakage will result. Particular care
must be taken while installing hubs having a counterbore to prevent
damaging the O™ ring or displacing it so that it is lodged between
the flange faces. The latter condition will be indicated by non-
tracking of the blades immediately after installation.

g.  Shde washers (9) on bolts (8) and tighten bolts uniformly all around to the torque limits of Table
"V A-I and safety wire bolts,

h.  Check blade track. (Refer to paragraph 7A-22.)

. Shde spinner (10) over the propelier. align screw holes with the nuts in the bulkhead. and install
washers (12) and screws (11). Tighten to the torque given in Table VIIA-L

ISSUED: 8/18/72 POWER PLANT
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SPINNER
. BLADE
. WASHER

1

2

3

4. SMNNER ADAPFTOR RING
6. ENGINE STARTER GEAR
8. BOLY

7. WASHER

8. HUB MOUNTING BOLT
9. NUT

0

1

. “Q" RING SEAL
. PROPELLER MOUNTING SHIM

FIGURE 7A-3. PROPELLER INSTALLATION (HARTZELL) PA-24-250
7A-15. Removal Of Propetler. (Hartzell) (PA-24-250) (Refer to Figure 7A.3 )

NOTE

In some manner identify the position of each part in relation to che
otier to facilitate installation.

4. Ascertain that the masrer switch and magnero switches are in the OFF position.

b. Remove the spinner (1) by removing the screws that secure it to the spinner buikhead (4).

¢. Place a drip pan under the propeller to cacch oil spillage.

d. Cut the safery wire around the propeller mounung bolts (8) and remove them from the engine
crankshaft flange.

¢.  Pul] the propeller from the engine crankshatt.

{.  Remove the propeller “O™ ring (10) and shim (11) from the engine flange’

g.  The spinner bulkhead (4) may be removed from the starrer ring gear (8) by removing nuts. washers
and bolts.

POWER PLANT
'SSUED: 8/18/72
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"A-16. Cleaning, Inspection And Repair.

The instructions for cleaning. inspection and repair of the Hartzell propeller are the same as those given
tor the McCauley propeller in paragraph 7A-13.

“A-17. Installation Of Propeller. (Hartzell) (Refer to Figure 7A-3))

a. Position the spinner bulkhead (4) against the starter ring gear support (5) so that one arrow lines
up with the TC! on the front face of the support.

b. Secure the spinner bulkhead to the starter ring gear support with 12 bolts (6). 12 nuts (9). and 24

washers (3) (one under the bolt head and one under each nut). Carefully tighten nuts uniformiy to torgue
limits shown in Table VIIA-1L '

¢.  Clean the propeller and engine flanges.

d.  Observe the starter ring gear to make sure it is mounted properly on the engine crankshatt flange.
The crankshaft flange is stamped with an O™ mark and the starter ring gear is likewise identificd by an
“O" mark. Upon installation of the starter ring gear. the markings shall be mated to insure proper installation.

¢.  Install "O™ ring (10) and shim (11) on engine shaft.

CAUTION

Itisabsolutely essential that shim (11) be installed. as failure todo so

may result in failure of the mounting bolts due to relative movement
ot the two flanges.

. Raise the propeller into position with the engine and slide the propeller onto the propeller mounting
bushings.

g. Install the hexagon-head propelier hub mounting bolts in the propeller hub and ughten them 1o
the torgue given in Table VIIA-L

h. Check blade track. (Refer to paragraph 7A-22)

i.  Safety-wire the mounting bolts and install spinner.

"A-1%, Removal Of Propeller. (PA-24-260) (Refer to Figure 7A-4.)

a.  Ascertain that the master switch and magneto switches are in the OFF position.

b.  Remove the spinner (1) by removing the screws that secure it to the spinner bulkhead (10),

c.  On airplanes with serial nos. 24-4783 and 24-4804 and up. remove engine cowling. (Reter 1o
paragraph 7A-%.)

d. Place a drip pan under the propeller to catch oil spillage.

¢.  Cut safetv wire around the propeller mounting studs (7) and remove the studs from the ¢ngine
flange. The nuts are frozen and pinned to the studs. so the studs will turn with the nuts.

f.  Pull the propeller from the engine shaft.

g, Remove the propeller O-ring (9) from the propeller hub O-ring groove.

h.  The spinner bulkhead (10) may be removed from the starter ring gear (11) by removing nuts,
washers and bolts.

ISSUED: 8/18/72 POWER PLANT
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FIGURE 7A4. PROPELLER INSTALLATION (HARTZELL) PA-24-260

7A-19. Cleaning, Inspection And Repair.
The inscructions for cleaning, inspection and repair of the PA-24-260 Harezell propeller are the same a5
those given for the McCauley propeller used on the PA-24-250. (Refer to paragraph 7A-13.)

7A-20. Insuallation Of Propeller. (PA-24-260) (Refer ro Figure 7A-4.)

a. Clean propeller and engine flanges,

b. Install spinner bulkhead (10) on starter ring gear (11) and torque bolts to specifications given in
Table VIIA-L .

¢. Observe the starter ring gear to make sure it is mounted properly on the engine crankshafr flange.
The crankshaft flange is stamped with an “O" mark and the starter ring gear is likewise identified by an
“Q" mark. Upon installation of the starver ring gear, the markings shall be mated to insure proper
installation. ,

d. Lubricate and install O-ring (9) in the propeller hub O-ring groove.

POWER PLANT
ISSUED: 8/18/72
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¢.  Mount propeiler on engine. Screw each stud (7) into its mating flange bushing a few threads ata
time until all are tight. Torque boits to specifications given in Table VIIA-l. Safery the mounting boits with
MS520995C+] wire, routing the wire through the lock pins (8).

f. Check blade track per paragraph 7A-22.

g- Check low pitch blade angle. (Refer to patagraph 7A-21.)

h. Install engine cowling if removed.

i.  Install spinner (1) and secure with screws.

7A-21. Adjusoment Of Low Pitch Blade Angle Stop.
a, The propeller comes from the factory with the low pitch stop adjusted for proper blade angle. If,
however, this adjustment has been disturbed, the following procedure is given for obtaining blade angle:

1. The blade angie (Refer to Table VIIA-1) is determined by placing s propeller protractor on the
face side of the propeller, at the 30 inch station, as measured from the hub ¢enter line. The blade must be
horizontal. ]

2. The low pitch stop adjustment is made bv a screw in the nose of the propeller cylinder.
Rotaung the screw clockwise increases the low pitch and reduces the static RPM by abour 100 RPM for
¢ach half tum: or vice versa.

b. After the low pitch stop has been adjusted for proper blade angle, the governor should then be
adjusted ro obtain maximum rated engine RPM during take-off and climb as described in paragraph 7A-27.

7A-22. Blade Track. Blade track is the ability of one blade tip to follow the other, while rotating, in
almost the same plane. Excessive difference in biade track - more than .0625 inch - may be an indication of
bent blades or improper propeller installation. Check blade mack as follows:

a.  With the engine shut down and blades verrical, secure to the aircraft 2 smooth board just under the
tip of the lower blade. Move the tip fore and aft through its full “biade-shake” travel, making small marks
with 3 pencil at each position. Then center the tup between these marks and scribe a line on the board for
the fuil width of the tip.

b. Carefuily rotate propeller by hand to bring the opposite blade down. Center the tip and scribe a
pencil line as before and check that lines are not separated moce than .0625 inch.

c. Propeilers having excess blade wack should be removed and inspected for bent blades or for parts
of sheared "O" nng, or foregn particles. which have lodged between hub and crankshaft mountring faces.
Bent blades will require repair and overhaul of assembly.

POWER PLANT
ISSUED: 8/18/72
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TABLE VIIA4

PROPELLER SPECIFICATIONS

Blade Angle PA-24-250

Low Pirch (High RPM)

McCauley 15.7° +0.2°
Hartzell 14.5°+0.15°
High Pitch (Low RPM)
McCauley 32° +05°
Harezell 31° to 33°
Blade Angle PA-24-260  Low Pitch (High RPM)  15°
High Pitch (Low RPM)  32° tc 34°
Propeller RPM Serung Engine Static High RPM
24-250 2575 RPM Max.
24-260 2700 RPM Max,
Engine Scatic Low RPM
24-250 1900 + 25 RPM Min.
24-260 1600 + 50 RPM Min.
Propeller Torque Limits  Description Required Torque
(Dry)
Spinner Bulkhead
Bulkhead to Starter
Ring Gear 100 inch pounds
Bulkhead to Propeller 22 foor pounds
Hub
Propeller Mounting
Boits 55 to 60 foot pounds
Studs 60 to 70 foot pounds
Spinner Attachment
Screws 40 inch pounds

POWER PLANT
ISSUED: 8/18/72
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7A-23. Propelier Governor,

7A-24. Removal Of Propeller Governor.

2. Lift the left side panel of the engine cowling.

b. Disconnect conrtrol cable from governor control arm,

c. Remove the governor mounting stud nucs. It will be necessary to raise the governor as the nuts are
being removed before the nucs can be completely removed.

d. Remove the mounting gasket. [f the governor is to be removed for 2 considerable length of time
and another unit is not substituted, it is advisable to cover the mounting pad to prevent damage caused by
foreign martver.

TA-25. Insallstion Of Propeller Governor.

1. Clean the mounung pad thoroughly making very certain that there are no foreign particles in the
recess around the drive shaft.

b. Place the governor mounting gasket in position with the raised porvion of the screen facing away
from the engine.

c. Align the splines on the governor shaft-with the engine drive and slide the governor in position.

d. Raise governor off mounting pad enough o install washers and start mounting nuts. Torque nuts
evenlv.

¢. Connect the conrrol cable end to the governor control arm.

f. Adjust governor contro] per paragraph 7A-26 or 7A-27.

7A-26. Adjustment Of Propeiler Governor, (Woodward) (PA-24-250) (Refer to Figure 7A-5))

3. Scart the engine in accordance with the directions given in Owner's Operating Manual and’allow to
warm up.

b. Push the “PROPELLER" cockpit control as far forward as it will go. At this position the governor
speed adjusting conwrol lever will be against the hi-rpm fine adjusting screw.

¢. Observe engine speed. Adjust the governor speed by means of the fine adjustment screw for 2575
rpm. To do this, release the fasteners and lift the side engine cowling. Release the speed control lever clamp
screw (4) and move the lever relative to the cover serradons. Once serration movement in 2 clockwise
direction produces a decrease in speed of 100 rpm; one serration counter~lockwise increases the speed 100
rpm. One revoiuuon of the hi-rpm fine adjustment screw in a clockwise direction decreases engine speed 25
rpm, counrer-clockwise rotation increases engine speed 25 rpm, for ¢ach revelution of the serew.

d. After setung the engine rpm at 2575, tghren the control lever clamping screw, and run the
seif-locking nut on the fine adjustment screw against the stop ring projection. Then safery-wire the head of
the screw to the projection.

¢. Fasten cowiing on both sides.

POWER PLANT
ISSUED: 8/18/72
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FIGURE 7A-5. WOODWARD PROPELLER GOVERNOR ADJUSTMENT POINTS

7A-27. Adjustment Of Propeller Governor. (Harzzell) (Refer to Figure 7A-6.)

2. Release the faseeners and lifr the left side engine cowling.

b. Start the engine in accordance with the directions given in the Owner's Flight Manual and allow to
warnm up.

c. Push the “PROPELLER" cockpit control as far forward as it will go. At this position the govemnor
speed adjusting control lever will be against the hirpm fine adjusting screw.

d. Observe engine speed. Adjust the governor by means of the fine adjustment screw for 2575 RPM
(PA-24-250) or 2700 RPM (PA-24-260). To do his, loosen the fine adjustment screw locknut and turn the
hi-rpm fine adjustment screw in 3 clockwise direction to decrease engine speed and a counrerciockwise
rotation to increase engine speed. One revolution of the fine adjustment screw increases or decreases the
propeller speed approximarely 15 RPM.

e. After setring the governor for high RPM, run the selfdocking nut on the fine adjustment screw
against the base projection to lock.

f. Pull the "PROPELLER" cockpit control aft to the low RPM position.

g Observe engine speed. Set to 1900 RPM (PA-24-250) or 1600 RPM (PA-24-260) either bv
threading the fitting ac the governor control arm onto the cable, or by turning it in the direction tending to
remove the fitring from the cable, depending on whether it is required to decrease or increase engine speed,
respectively. It will be necessary, of course, prior to adjusting, o remove the self-ocking nut and
disconnect it from the governor control arm and to release the firting locknur.

h. Reconnect cable to governor conwool arm, apply fitting locknut and recheck enmine by moving
cockpit control in and our of the appropriare setting. )

. Secure the cowling.

POWER PLANT
ISSUED: 8/18/72
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. FIGURE 7A-6. HARTZELL PROPELLER GOVERNOR ADJUSTMENT POINTS

7A-28. Removal Of Engine PA-24-250. (Refer 10 Figure 7A-7.)

a. Turn off all cockpit switches and disconnect the battery ground cable at the battery.

b. Move the fuel control lever located on the fuselage floor between the two font seats to the OFF
position.

¢. 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-15))

NOTE

Where a question may arise as where to reconnect hose. line or wire.
the item at 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: 8/18/72 POWER PLANT
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J. Disconnect oil pressure line at engine. .
k. Disconnect cvlinder head temperature wire from No. 5 cylinder. Disconnect generator lead?
generator. remove clamps securing wires to engine and draw them aft to the firewall.
m. Disconnect spark plug leads from top spark plug of each cylinder and draw them through the rear
batfles.
Disconnect manifold pressure line at the left rear baffle.
Remonve fuel pump blast tube,
Remore fuel line from engine driven fuel pump.
Disconnect engine breather hose at engine accessory housing.
Disconnect magneto “P™ leads at magnetos.
Disconnect tachometer cable at engine accessory housing.
Disconnect oil temperature wire from accessory housing.
Remove oil cooler lines.
Disconect the governor control cable at the governor and remove clamps securing it to engine.
Disconnect starter lead at starter and remove clamps securing it to engine.
Disconnect fuel pressure line from carburetor.
Remove carburetor inlet line from carburetor and fuel pump.
. Disconnect the throttle. mixture and carburetor heat controls from carburetor and cable
attachment bracket.
aa. Remove exhaust stacks from engine by removing attaching nuts and washers.
ab. Remove bonding straps from engine at side of mount.
ac. To prevent damage to the tail when removing the weight of the engine from the airplane. attach a
stand to the tail skid.
) ad. Auach a one-half ton (minimum) hoist to the lifting strap and relieve the tension on the engine
mounts.
ae. Check the engine for anyv attachments remaining to obstruct its removal.
af. Remove the cotter pin. nut, washer, front rudder shock mount and sleeve from each moum.

g sET" LD 0D

~N

bolt,
ag. Slide bolts out of attaching points and swing engine free. placing it on a suitable support.

7A-29, Installation of Engine PA-24-250. (Refer 1o 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 they align with mount
attachment points.

¢. Insert a mounting bolt into the engine mount until 1ts threaded end extends one or two threads
from the mount itself. Insert a shock mount between the engine mounting bracket and the mount. Slide the
mount bolt on through the mount and insert a mount spacer over the bolt and through the engine mounting
bracket.

d. Repeat the procedures in step “c” with the remaining three attaching points.

e. Install the front engine shock mounts on the bolts and over the forward end of the mount spacer:
check to see that the shock mounts are not binding. Install washers and a nut on each mounting bolt.
Tighten the nuts progressively. following a circular sequence and torque to 40 foot-pounds and safety.

f.  Connect starter cable to starter and clamp cable to left cvlinder baffles and engine mount.

g.  Auach generator leads to generator and clamp them to right cvlinder baffles and engine mount.

h.  Attach exhaust stacks to engine cylinders using gaskets, washer and nuts,

ISSUED: 8/18/72 POWER PLA.
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Connect bonding straps to engine and engine mount.

Connect throttle and mixture controls and adjust per paragraphs 7A-52 or 7A-61.

Connect carburetor heat control and adjust per paragraph 7A-52.
Connect governor control cable to governor and secure with clamps.
Install carburetor inlet {uel line and fuel pressure line.

Install o1l cooler hines.

Connect fuel lines to engine driven fuel pumps.

Install spark plug leads and clamp.

Connect engine breather hose to engine accessory housing.
Connect o1l temperature wire to accessory housing.

Connect tachometer cable to fitting on engine accessory housing.
Connect magneto “P™ leads to magnetos. and safety,

Connect manifold pressure line to No. 6 cvlinder.

Connect primer line.

Connect cvlinder head temperature wire to No. 5 cvlinder.
Connect oil pressure line to engine accessory housing.

Connect air oil separator drain hose to engine accessory housing.
Connect vacuum hose to vacuum pump.

Install air duct on muffler shroud and right rear baffle.

Install tuel pump blast tube.

Install propelier. (Refer to paragraph 7A-14 or 7A-17.)

Install the proper grade and amount of engine oil.

NOTE
Refer to latest Lycoming Service Instruction No. 1241.

Instalt engine cownling. (Refer to paragraph 7A-7.)

Connect battery ground cable. turn fuel selector valve on and turn on auxiliary fuel pump. Chech
for fuel leaks.

2C19
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Figure 7A-7. Engine Installation PA-24-250
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7A-30. Removal Of Engine. (PA-24-260, Serial Nos. 24=4000 to 24-+782 incl. and 24=4784 to 24-3803
incl.) (Refer to Figure 7A-8.)

a. Turn off all cockpit switches and disconnect the battery ground cabie ar the battery.

b. Move the fuel control lever locared on the fuselage floor berween the two front seats to the OFF
positon.

¢. Remove engine cowling. (Refer to paragraph 7A-5.)

d. Drain engne oil if desired.

¢. Remove propeller. (Refer to paragraph 7A-18.)

NOTE

Where 3 question may arise as where to reconnect hose, line or wire, the
item at the separation should be idencified (ragged) to facilitate
reinstallation. Open fuel, oil, vacuum lines and firangs should be
covered to prevent contamination.

Disconnect vacuum hose from vacuum pump.
Disconnect engine breather.
Disconnect oil ternperature lead and tachomerer drive cable from the engine accessory housing.
Disconnect magneto P’ Ieads and retard lead (left magnero only) from magneros.
Disconnect cabin heat and defroster air ducts from left muffler shroud.
Disconnect fuel pump blast rube.
Disconnect the manifold pressure line, No. 6 cylinder.
. Disconnect fuel pump drain hose from pump.
Disconnect fuel pump iniet and oudet lines.
Remove oil cooler lines.
Disconnect exhaust gas temperature probe from No. 6 cylinder exhaust stack.
Disconnect starter cable from starter.
‘Disconnect throttie, mixture and governor control cables and remove cable clamps.
Disconnect oil pressure and fuel pressure lines.
Disconnect electrical leads from alternator. remove clamps securing wires to engine and draw them
aft to the firewall,
u. Disconnect cylinder head temperature lead from No. 5 cylinder.
v. Disconnect bonding straps from engine at sides of mount.
w. Disconnecr top spark piug leads and pull them aft through the rear engine haffles.
x. Disconnect exhaust stack hangers from nose gear support tubes.
v. To prevenr damage to the tail when removing the weight of the engine from the airplane, attach 2
stand to the rail skid.
z.  Attach a one-nalf con (minimum) hoist to che lifting sorap and relieve the tension on the engine
mounts.
aa. Check the engine for any artachments remaining to obstruct its removal.
bb. Remove the cotter pin, nut, washer, front rudder shock mount and sleeve from each mounting
bolr.

cc. Shde boits out of artaching points and swing engine free. piacing it on a suitabie support.

~me A D oD g ETEEE ™
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t. PROPELLER SOVERNOR 16, DEFROSTER DUCT

2 STARTER RING SEAR 17. CABIN HEAT DUCT

3, EMBINE BAFFLES 18. OIL COOLER

d, LIFTING STRAPF 19, AIR INTAKE, HEATER
S. INJECTOR MO22LE FUEL LINE 20. EXHAUST STACKS

&. FUEL DISTRIBUTOR VALVE 21, EXHMAUST MUFFLER
7. SPARK PLUS 22. INJECTOR INLEY FUEL LINE
8, ENSINE OV FILLER 23. CABIN HEAT DYCT

9. SPARK PLUS LEAD 24. FUEL PUMP
10. EMBINE QIL FILTER 25, BOLT
11, ENGINE SHOCK MOUNT (REFER TO SKETCH A) 20, ENGINE MOUNT
12, MANIFOLD PRESSURE LiNE 27. COTTER PIN
13, ENGINE MOURT 24, wNuy
14, YACUUM LINE 29. WASHERS
15, TACHMOMETER CABLE

SKETCH A

Figure 7A-8. Engine Installation PA-24-260 Serial Nos. 24-4000 to 24-4782 incl.
and 24-4784 to 24-4803 incl.

2D1
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7A-31. Installation Of Engine. (PA-24-260. Senal Nos. 24-4000 to 24-4782 incl. and 24-4784 to 23-4803
incl) (Refer 1o Figure 7A-K.)

a.  Auach a one-half ton (minimum) hoist to the engine lifting strap and lift engine.

b. Swing engine inw place. positioning the engine mounting lugs so they align with moumt
attachment points.

¢. Insert a mounting bolt into the engine mount until its threaded end extends one or two threads
from the mount itself. Insert a shock mount between the engine mounting bracket and the mount. Slide the
mount bolt on through the mount and insert a mount spacer over the bolt and through the engine mounting
bracket.

d.  Repeat the procedures in step "¢ with the remaining three attaching points.

e.  Install the front engine shock mounts on the bolts and over the forward end of the mount spacer:
check to see that the shock mounts are not binding. Install washers and a nut on each mounting bolt. Tighten
the nuts progressively. following a circular sequence and torque to 40 foot-pounds and safety.

Attach exhaust stack hangers to nose gear support tubes,

g. Connect bonding scraps to engine and engine mount.

h.  Connect spark plug leads and clamp to prevent chafing.

1 Connect throttle and mixture controls and adjust per paragraphs 7A-52 or 7A-61.

i. Connect carburetor heat control, if installed. and adjusted per paragraph 7A-52.

k. Connect governor control cable 1o governor and secure with clamps.

. Connect electrical leads 10 the alternator. starter and cylinder head temperature probe. No. 3
cvlinder. Clamp leads to the right cvlinder baffles and engine mount.

Connect oil pressure and fuel pressure lines.

Connect oil cooler lines to engine accessory housing and oil cooler.

Connect manifold pressure line, No. 6 cvlinder.

Connect fuel pump inlet and outlet lines,

Connect fuel pump drain hose.

Connect fuel pump blast tube.

Connect exhaust gas temperature probe. No. 6 cyvlinder exhaust stack.
Connect oil temperature lead and tachometer drive cable to the engine accessory housing.
Connect magneto "P" leads and retard lead (left magneto only) to magnetos.
Connect cabin heat and defroster air ducts to the left muffler shroud.
Connect engine breather.

Connect vacuum hose to vacuum pump.

Install propeller. (Refer to paragraph 7A-20.)

'f:’ﬁ..’Ff'i‘T‘F?’?F’B

NOTE
Refer to latest Lycoming Service Instruction No. 1241.

aa. Turn fuel selector valve on and operate auxiliary fuel pump. Check for fuel leaks.
ab. Install engine cowling. (Refer to paragraph 7A-7.)

. REVISED: 4/10/81 POWER PLANT
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7A-32. Removal Of Engine. (PA-24-260, Serial Nos. 244783 and 244804 and up) (Refer 10 Figure 7A-9.)
2. Turn off all cockpit switches and disconnect the bartery ground cable at the battery.
b. Move the fuel control lever located on the fuselage floor berween the two front seats to the OFF
position,
¢.  Remove engine cowling. (Refer to paragraph 7A-8.)
d. Drain engine oil if desired.
¢. Remove propeller. (Refer to paragraph 7A-18.)
f. Remove air ducts from firewall and oil cooler.

NOTE

Where 2 question may irise as where to reconnect hose, line or wire, the
item at the separation should be identified (tagged) to facilitate
reinstaliation. Open fuel, oil, vacuum lines and fittings should be
covered to prevent contamination,

Disconnect the manifold pressure line, No. 6 ¢vlinder,
Disconnect magnero P leads and retard lead (left magnero only) from magnetos.
Disconnect tachometer drive cable and oil temperature lead from the engine accessory housing.
Disconnect vacuum hoses at vacuum pump.
Disconnect oil cooler hoses ar aft end of engine.
Disconnect engine breather from engine.
. Disconnect exhaust gas temperature lead from No. 6 cylinder exhaust stack.
Disconnect fuel pump iniet line at fuel pump.
Disconnéct < :e! pressure. oil pressure and fuel flow lines.
Disconnect ¢y under head temperature lead from No. 5 cylinder.
Disconnect the starter cabie at the starter, remove cable clamps at the left side of the engine and
engine mount, and draw cabie aft to the firewall.
1. Disconnect alternator leads ar alternator, remove clamps securing wires to engine and draw them
aft to the firewal!.
s. Disconnect injector hear conrrol cable at air duct.
t. Disconnect throttie, mixture and propeller governor control cables and remove clamps securing
them to engine.
u. Remove bonding straps from engine at sides of mount,
v. To prevent damage to the rail when removing the weight of the engine from the airplane. attach a
stand to the tail skid.
w, Artach a one-half ton (minimum) hoist to the lifting strap and relieve the tension on the engine
mounts.
x. Check the 2ngine for any artachments remaining to obstruct its removal,
v. Remove the cotter pin. nut, washer, front rudder shock mount and sieeve from each mounting
boit.
z. Slide bolts out of attaching points and swing engine free, placing 1t on a suitable support.

LB OoP g FY ro®w

POWER PLANT
ISSUED: 8/18/72
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7A-23. Installation Of Engine. (PA-24-260. Serial Nos. 24-4783 and 24-4804 and up) (Refer to Figure “A-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 thev align with mount
attachment points,

¢.  Imert a mounting bolt into the engine mount until its threaded end extends one or two threads
from the mount itself. Insert 2 shock mount between the engine mounting bracket and mount. Slide the
mount bolt on through the mount and insert a mount spacer over the bolt and through the ¢ngine
mounting bracket.

d.  Repeat the procedures in step "¢ with the remaining three attaching points.

e.  Install the front engine shock mounts on the bolts and over the forward end of the mount spacer;
check to see that the shock mounts are not binding. Install washers and a nut on each mounting bolt. Tighten
the nuts progressively. following a circular sequence and torque to 40 foot-pounds and safety.

f.  Connect starter cable to starter and clamp cable to left cylinder baffles and engine mount.
Attach alternator leads to alternator and clamp them to right cvlinder baffles and engine mount.
Connect governor control cable to governor and secure with clamps.

Connect throttle and mixture control cables to the injector and adjustment per paragraph 7A-61.
Connect injector heat control cable and adjust.

Attach bonding straps to engine and engine mount.

. Connect cvlinder head 1emperature (No. 5 cvlinder) and exhaust gas temperature (No. 6 cvlinder)
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 onlv) to magnetos.

Jg. Connect manifold pressure line (No. 6 cyvlinder).

r.  Conncect oil cooler hoses to engine.
hl
t
u
\

T T oM

Connect engine breather to engine and clamp,
Connect vacuum hoses to vacuum pump and clamp.
Connect ducts 10 muftler. cabin heat inlet and oil cooler and clamp.
. Install propeller. (Refer to paragraph 7A-20.)
w. Install the proper grade and amount of engine oil.

NOTE
Refer to latest Lyvcoming Service Bulletin Instruction No. 1241,

x. Instalt cownling. (Refer to paragraph 7TA-10.)
v.  Connect battery ground cable. turn fuel selector valve on. open throttie full and turn on the
auxiliary fuel pump. Check for fuel leaks.

7A-24. Engine Shock Mounts. Replacement of engine shock mounts. Refer to Figures 7A-7. 7A-% and
7A-9 for the proper arrangement of engine shock mount assemblies. The top shocks are assembled so the
siheer colored shock 1s aft and the gold colored shock is forward. The lower shock mounts are installed
opposite of the top shock mounts. On airplanes with Serial Numbers 24-4783 and 24-4804 and up: place shock
mount with P N J-3049-25 in the top aft position and shock mount with P N J-3049-34 in the top front
position. Place the lower shock mounts opposite the top mounts. Torque shock mount bolts to 450 1o
500 in. Ibs. and satetv.

REVISED: 4/10/81 POWER PLANT
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12, ENGINE MOUNT
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16. CABIN HEAT DUCTS

17, EXTERNAL POWER RECEPTACLE
18, AIR INTAKE, HEATER

19, EXMAUST MUFFLER

20. EXHAUST OUTLET

21, EXMAUST STACKS

22. EXMAUST GAS TEMPERATURE PROBE
23, OIL COOLER

24, BOLTY

25. TNGINE MOUNT

26. COTTER PIN

27. NUT

28. WASHEIRS
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SKETCH A

Figure 7A-9. Engine Installation PA-24-260 Serial Nos. 24-4783 and 24-4804 and up

ISSUED: 8/18/72

2D7

POWER PLANT




INTENTIONALLY LEFT BLANK

2D8




PtPER COMANCHE SERVICE MANUAL

7A-35. Induction System Air Filter. (PA-24-230, Serial Nos, 24-103 to 24-1476 incl.)

7A-36. Removal Of Air Filrer.
a. Loosen the four quarter turn studs attaching the filrer o the air box and remove filter from rhe
barrom cowl.

7A-37. Service Inscrucdons. This type of filter must be inspected daily for dirt accumuladion and proper
oiling. When it is found necessary to clean the filter (daily when operating in dusty conditions), or if filter
requires oiling, the following procedure should be accomplished.

1. Thoroughly wash the filter in pezoleum solvent. Make certain all dirt is removed from the filter
and that the filter is in 3 serviceable condition.

b. Dry the filter at room temperature, making certain it is thoroughly dry before proceeding with the
next step. If the filter is not dry, the solvent will prevent the oil from adbering to the small surfaces of the
filter and thereby decrease its efficiency.

¢. Immerse the filter in a light weight grade of oil for a period of five minutes,

d. After removal of the filter from the oil, allow to drain thoroughly before installing in the airplane,

7A-38. Installation Of Air Filver.

3. Pogsition the air filter in the air scoop on the bottom cowl and secure it with four studs to the air
box.

7A-39. Induction System Air Filter. (PA-24-250 and PA-24-260, Serial Nos. 24-1477 to 24-4782 and
24-4784 o 244803 incl.)

7A=40. Removal Of Air Filter.
2. Release the quarter turn fasteners attaching the 2ir scoop to the borrom cowl.
b. Remove air filter from the air box by loosening the rwo atraching studs.

7A<1. Service Insmruction.

1. The filter should be cleaned daily when operating in dusty conditions and if any holes or tears are
noticed, the filrer should be replaced immediately.

b. Remove the filter element and shake off loose dirt by tapping on a hard surface, being careful not
10 damage or crease the sealing ends.

CAUTION

Never wash the filter element in any liquid or soak in oil. Never artempr
to blow off dirt with compressed air.

POWER PLANT
ISSUED: 8/18/72
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7A-42. Installation Of Air Filter.
a.  Position the filter on the bottom cowl and secure with studs. -
b Install air scoop on bottom cowl and secure with quarter turn fasteners.

7A-41. Induction System Air Filter. (PA-24-260. Serial Nos, 24-4783 and 24-4804 and up)

7TA-44. Removal Of Air Filter.
a. Loosen the right side cowl] fasteners and 1ift cowl,
b. Loosen air box door fasteners and open door.
¢.  Pull air filter out of box.

7A-4

A

. Service Instructions.

a. Blow filter out with compressed air from the gasket side or wash in warm water and mild
detergent.

b.  Drv thoroughly.

¢.  When operating in dusty conditions inspect filter daily.

7A-46. Installation Of Air Filter.
a.  With the gasket side of the filter down slide it into the air box.
b.  Ascertain that the retaining springs are holding the filter securely.
c.  Close air box door and secure.
d.  Close cowl and fasten.

7A-47, Alternate Air Door. The alternate air door located in the induction system. on the right side of the
injector air box between the air filter and the injector unit. is to provide a source of air should therc be an
air stoppage through the filter system. The following should be checked during inspection:

a. All door seals are tight and hinges secure,

b.  Actuate the door to determine that it is not sticking or binding.

¢.  Check that the spring tension of the door is tight enough to allow the door to remain closed at full
engine rpm. ‘et should there be an air stoppge it will be drawn open.

7A-48. Carburetor.

7A-49. Carburetor Maintenance. In general. little attention is required between carburetor overhauls,
However. it is recommended that the following items be checked during periodic inspection of the engine.

a.  Check tightness and lock wire of all nuts and screws which fasten the carburetor to the engine.
b.  Check all fuel lines for ughtness and evidence of leakage.
c.  Check throttle and mixture control rods and levers for travel. tightness and safety.
d.  Clean the fuel inlet screen. {Refer 10 Figure 7A-10,)
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.
ISSUED: 8/18/72 POWER PL.—\.‘.
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IDLE MIZTURE ADJUSTMENT
MIETYRL ZONTROL 2w
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FIGURE 7A.10. CARBURETOR

7A-30. Removal Of Carburetor.

Remove the lower cowling as described in paragraph 7A-5.

Disconnect the thrortie and mixture control cables from the carburetor.

Disconnect the carburetor heat control cable from the air box.

Disconnecrt the carburetor heat air ducr from the air box.

Disconnect fuel line from carbureror.

Remove carbyretor from the engine sump by removing pal locknuts, nues and washers.
Cut safety wire and remove bolts atraching the air box to the carburetor.

wmpan oy

7A-51. Installadon Of Carbureror.

a.  Secure air box with gasket to the carburetor using cap bolrs and washers. Safery with lock wire.

b. Install gasker and carburetor on the bortom of the sump and secure with washers. nuts and pal
locknurs.

¢. Connect fuel line to carburetor.

d. Connect throttle, mixrure and carburetor hear control cables to carburetor and air box.

¢, Connect carburetor neat air duct to air box.

POWER PLANT
ISSUED: 8/18/72
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7A-52. Adjustment Of Carburetor Controls. (Refer to Figure 7-6a.) The throttle mixture and carbure
heat controls are adjusted so that when the throttle arm on the carburetor is rotated forward against ity .
throttle stop and the mixture arm is rotated forward against its full rich stop and the carburetor heat arm 1»
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 1o 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.

TA-53. Adjustment Of ldle Speed And Mixture. (Carburetor)

a.  Start the engine and warm up in the usual manner until oil and cylinder head temperatures are
normal.

b. Check magnetos. If the "mag-drop™ is normal. proceed with idle adjustment.

¢. Close the throutle 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 "ldle Cut-Off” position and observe the tachometer for any change during the “leaning™
process. Caution must be exercised to return the mixture control to the “Full Rich™ position before the
RPM can drop to a point where the engine cuts out. An increase of more than 50 RPM while "leaning out™
indicates an excessively rich idle mixture. An immediate decrease in RPM (if not preceded by a momeniary
increase) indicates the idle mixture is too lean.

e. If the above indicates that the idie adjustment is too rich or too lean. turn the idle mixiure
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.

POWER PLA.

ISSUED: 8/18/72
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7A-5+. Fuel Injector.

7A-55. Fuel injector Maintenance.

a. In general. littie atrention is required between injector overhauls. However, it is recommended that
the foilowing items be checked during penodic inspection of the engine.

1. Check tightness and lock of all nut§ and screws which fasten the injector to the engine.

2. Check all fuel lines for tightness and evidence of leakage. A slight fuel stain adjacent to the air
bieed nozzles is not cause for concern.

3. Check throttle and mixrure control rods and levers for tightness and lock.

4. Remove and clean the injector fuel inlet strainer at the firg 25 hour inspection and cach 50
hour inspection thereafrer. Damaged strainer “O™ rings should b€ replaced. Torque strainer to 65-70 inch
pounds.

b. Tests prove that gasoline which becomes stale due to prolonged storage absorbs oxygen rapidiy.
This suale oxidized gasoline acquires a very distinctive odor similar to varnish, causes rapid deterioration of
svnthetic rubber parts, and also forms a gummy deposit on the internal meral parts. This condinon,
however. does not occur during normal operation of the injector where fresh fuel is being constantly
circulated.

7A-36. Lubrication Of Fuel Injector.

a. There is verv little need for lubrication of che injector in the field between regular overnauls.
However, the clevis pins used in connection with the throttie and manual mixrure concrol levers should be
checked for freedom of movement and lubricated, if necessary.

b. Place a drop of engine grade oil on the end of che thrortie shaft in such 2 manner that it can work
into the throtte shaft bushings.

7A-37. Removal Of Fuel Injector.
a. Remove the lower cowling as described in paragraphs 7A-5 or TA-8.
b. Disconnecr the chrottle and mixture conrrol cables at the injector unic.
¢. Disconnect fuel lines at injector unic.
d. Remove the injector from the engine sump by removing pal locknuts, nuts and washers.
e. Curt safery wire and remove bolts atraching the air box to the injector unit.

7A-58. Preparation Of Fuel Injector For Shipping. Any unit taken out of service. or units being returned
for overhaui. must be flushed with preserving oil (Specification MIL-O-6081. Grade 1010), using the
tollowing procedures:

2. Remove plugs and drain all fuel from the injector. If available, apply 10 to 15 psi air pressure 0
the fuei iniet unui all fuei is discharged from the injecror.

b. Repiace piugs and apply flushing oil filtered tiirough a 10-micron filrer at 13-15 psi 0 the imjecror
fuei iniet until oil is discharged from the outlet.

<. Repiace fuel inler shipping plug.

POWER PLANT
ISSUED: 3/18/72
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Figure 7A-11. Schematic Diagram of RSA Fuel Injector System
(PA-24-250 & PA-24-260)
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CAUTION

Do not exceed the above air pressure as internal damuage to che injecror
may result.

d. Afrer filling with preservative oil, the injector should be protected from dust and dirt and given
such protection against moisture as climatic conditions at the point of storage require. In most cases,
storing the unit in a dry area will be sufficient,

e. If the unit is to be stored near or shipped over salt water, the following precautions should be
observed:

1. Spray the exterior of the injector with an approved preservative oil.

2. Pack in a dustproof concainer, wrap the container with moisture and vapor-proof material and
seal. Pack the wrapped unit in a suitable shipping case. Pack 2 one-half pound bag of silica gel crystals in the
dustproof container with injector. The bag must not touch the injector.

CAUTION

Exmeme caution should be exercised when handling or working around
the injector to prevent oil or fuel from entering the air sections of the
injector. As explained previously, damage to the air disphragm will
result. Fluid can easily enter the air section of the injector through the
impact tubes or the annular groove around the venturi. For this reason,
a protective plate should be installed on the scoop mounting flange
when performing routine maintenance on the engine, such as washing
down the engine and air scoop. servicing the air filcer (surplus oil on the
element). or when injecting preservative into the engine prior to storing
or shipping.

7A-59. Preparadion Of Fuel Injector For Service. Fuel Injectors that have been prepared for storage shouid
undergo the following procedures before being placed in service.

a. Remove and ciean the fucl inlet strainer assembly and reinstall.

b. Imect clean fuel into the fuel inler connection with the fuel outlets uncapped until clean fuel flows
from the outlets. Do not exceed 15 psi iniet pressure.

7A-60. Installation Of Fuel Injecror.
a. Secure air box with gasker to the injector using cap boits and washers. Safery with lock wire.

b. Install gasket and injector umit on the bottom of the sump and secure with washers, nuts and pal
locknuts.

¢. Connect the {uel lines to the injector unit.
d. Connecr the throttle and mixture conrrol cables at the injector unir.
e. Install engine cowling per paragraph 7A-7 or 7A-10.

POWER PLANT
ISSUED: 8/18/72
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FIGURE 7A-12. IDLE AND MIXTURE ADJUSTMENT (FUEL INJECTOR)

7A-61. Adjustment Of Thrortie And Mixture Controls (Fuel Injector). The thrortle and mixture controls
are adjusted so that when the throctle arm on the injector is rotated forward against its full chrotrle stop
and the mixture arm is rotated forward against its full rich stop, their respective cockpit control should be
.062 of an inch in from their full forward stops. '

3. Arthe injector, disconnect the throctle and/or mixture control cable end from its control arm.

b. Loosen the jam nut securing the cable end.

¢. Adjust the linkage by rotating the cable end to obrain the .062 of an inch spring back of the
cockpit conrrol lever when the throttle or mixture control arm contacts its stop.

d. Reconnecr the cable end to its control arm and secure jam nut.

e. Pull the throttie and mixture controls in the cockpit full aft to ascertain that the injector idle
SCrew CoNLacts its top and the mixture control arm contacrs ics lean position.

7A-62. Adjustment Of 1dle Speed And Mixwure. (Fuel Injector)

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 wich idle adjustment.

¢. Close the throre to idle. If the RPM changes appreciably after making the idie mixture
adjustment during the succeeding steps. readjust the idle speed to the desired RPM.

NOTE

The idle mixture must be adjusted with the fuel boost pump “ON™,

POWER PLANT
ISSUED: 8/18/72
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FIGURE 7A-13. FUEL AIR BLEED NOZZLE

d.  When theidling speed has been stabilized. move the cockpit mixture control with a smooth. steady
pull toward the “ldle Cut-Off” position and observe the tachometer for any change during the “lcaning”™
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 cuse the
setting does not remain stable. check the idle linkage: anv looseness in this linkage would cause erratic
idling. In all cases. allowance should be made for the effect of weather conditions and field altitude upon
idling adjustment. ' '

7A-63, Fuel Air Bleed Nozzles.

7A-64. Removal Of Fuel Air Bleed Nozzles. The nozzles must be carefully removed as they or the
cvlinders may be damaged.

a. Lt the side access panel of the engine cowling.
b. Disconnect the fuel line from the nozzle.
c¢. Carefully remove the nozzle using the correct size deep socket.
d. Clean and inspect the nozzle as given in paragraph 7A-65.
ISSUED: 8/18/72 POWER PLANT
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7A-65. Cleaning and Inspection of Fuel Air Bleed Nozzles.

a. Clean the nozzles with acetone or Methylethylketone (MEK) and blow out all foreign particl
with compressed air in the direction opposite that of fuel flow. Do not use wire or other hard objects to
clean orifices. .

b. Inspect the nozzle and cylinder threads for nicks, stripping or cross-threading and battered or
rounded hexagons.

¢. Inspect 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. Installation of Fuel Air Bleed Nozzle.
a. It is important 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.
¢.  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. Ignition 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
part shown in Figure 7A-14.

1. Inspect distributor block contact springs. If broken or corroded, they should be replaced.

2. Inspect oil felt washer. It should be saturated with oil. If dry, check for worn bushing. If O.K.. add
No. 30 oil.

3. Inspect distributor block for cracks or burned areas. The wax coating on the block should not be
removed. Do not use solvents.

4. Look for excess oil in breaker compartment. If present, it may mean a bad oil seal or oil seal
bushing at drive end. Check manufacturer’s overhaul procedure. '

5. Look for frayed insulation or broken wire strands in leads in back of magneto. See that terminals
are secure. Be sure wires are properly positioned. The position of the leads in the 200 series breaker
compartment must be as shown in Figure 7A-15, otherwise, chafing or breaking may result.

POWER PLANT .
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1. CONTACT SPRING 6. CAPACITOR 11. RIVETS
2 RETAINING SPRING 7. BREAXKER ASSEMBLY 12. LEAD CIRCUIT
3 DISTRIBUTOR BLOCK 8 BREAKER CAM 13. CONTACT SPRING
4 BREAKER COMPARTMENT 9. IMPULSE COUPLING 14. INSULATOR
5 LEAD WIRE 10 FLYWEIGHTS 15. VENT PLUG
- —
. Figure 7A-14. Magneto Inspection

6. Inspect capacitor visually. If possible, test for leakage, capacity and series resistance. Remember,
an electrical failure of an aircraft capacitor is rare.

7. Adjustment of breakers must be correcr for proper internal timing of magneto. (Refer ro
paragraph 7A-71.)

8. Check if breaker cam is clean and smooth, if cam screw is tight (25 in. lbs). If new points are
installed, biot a lirde oil on cam.

9. Inspect impuise coupling (-21 magneto) flyweights for excessive looseness on the axies. Design
couplings having .927 inch thick body should be checked with 1/8 inch drill. Couplings with .974 inch
thick body are checked with a No. 18 drill. If drill firs berween cam and flyweight, the fit is too loose and
coupling should be replaced. (Refer to Figure TA-16.)

10. Check impulse coupling for excess wear on the contact edges of body and flyweights.

11. Check that the impuise coupling flyweight axie rivets are tight and there are no cracks in body.

12. Check lead conduits for frayed or broken areas of braid due to excessive wear and replace where
deemed necessary.

13. Check the springs for breaks, corrosion, or deformartion. If possible, check continuity from block
with rester or light.

14. Check insulators for cracks. breaks or deterioration due to age. Ascertain insulators are clean.

15. Timing and venrilator plugs. Ventilator has drilled holes and should be in lowest hole in magnero

to serve also as dran for excess water or ¢il. Solid plug is used in other hole - or in location exposed to rain
or water.

REVISED: 4/10/81 POWER PLANT
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MEASURE 3CDY
THICKNESS =ERE

LEFT ROTATICN

FIGURE 7A-15, LEAD POSITIONING FIGURE 7A-16. IMPULSE COUPLING
NOTE

The magneto service instructions in this manual are to cover minor

repairs and timing. For further repairs and adjustments of the

magnetos. it is recommended that the manufacturer’s service .
instructions be followed.

7A-70. Removal Of Magneto,

a.  Lift the side panels of the engine cowling.

b. Disconnect the “P” lead from the magneto and the retard breaker lead from the left. -200 series.
magneto.

¢. 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.

7A-71. Timing Procedure. (Internal Timing) -20 and -200 series Magneto Main Breaker Points. When
installing new or adjusting breaker points and before timing the magneto to the engine. it is important that
the internal timing of the magneto be correct.

a. To internally time the magneto it should be removed from the engine to determine “E™ gap.

b. To determine “E™ gap. find neutral position of the magneto drive by rotating drive coupling in a
timing inspection hole. At the same location. the drive should feel to have fallen into a notch or neutral
position.

ISSUED: 8/18/72 ' POWER PI.A!\’
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" 20 R

WHITE TOCTH=—

F—Z 1.4 IN,

SOFT WIRE 3 4 N,

CAM WASHER

TIMING MARK—J

FIGURE 7A-17. MAGNETO TIMING MARKS FIGURE 7A-18. TIMING POINTER

c. Rotate coupling from neutral. in a left hand direction 10°. Appearing through timing hole, when
the white or red tooth aligns with the white line of the diswibutor block, the magneto is set at “E" gap.
(Refer to Figure 7A-17.) Alignment may not vary over 4°.

d. Using the alignment of the chamiered tooth on the dismributor gear aad the white line on the
dismbutor block as a reference. adjust the breaker points to open at this point. Turn the magnero drive
until the cam follower is on high point of the cam lobe. Measure contact clearance, it must be .018 inch =
006 with the point opening ser at “"E™ gap + 4°. If breaker points do not come within tolerances, they
should be repiaced.

7A-72. Adjustng Retard Breaker Points -200 Series Magneros,
2. Instll dming plate and pointer on magnetos withour timing marks cast in the breaker

compartment (refer to Figure 7A-19) or just the pointer on magnetos with timing marks cast in the breaker
compartment. (Refer ro Figure 7A-20.)

NOTE
A timing kit, including timing piate, etc. may be purchased through the
engine or magneto manuficturer, A pointer may be formed as shown in
Figure 7A-18.

NOTE
A pointer can also be made by wrapping a piece of soft wire tightly

around the head of cam securing screw and bending it to extend over
tuming marks.

POWER PLANT
ISSUED: 8/18/72
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‘ MEUTRAL mARR
b

g aap

/—ﬂﬂullll CENTEIR MARK

NUMBER OF DEGRELS RETARD

FIGURE 7A-19. TIMING PLATE INSTALLED FIGURE 7A-20. BREAKER COMPARTMENT WITH
ON BREAKER COMPARTMENT CAST TIMING MARKS

b. Find neumal position of the magnero drive by rotating drive coupling in 2 left hand direction untl
the red or white chamfered tooch on -the disributor drive gear appears through the timing inspection hoie.
At the same location, the drive should feel 1o have fallen into a notch ot neuwral position,

c. Hold the magnero drive in the neuwral position and bend the timing pointer uncil it indicates 0° on
the timing plate or in the bresker compartment.

d. Rotrte the dnive coupling from neurral in a left hand direction 10°. Appear through the timing
hole and align the chamfered tooth of the distributor gesr with the white line of the dismbutor block.
Ascertain that the main breaket points open at this point and the pointer indicates 10° on the plate or “E"
gap in the breaker comparrment.

¢. Without moving the drive coupling from the “E" gap or 10° after neutral position, bend the points
back to the 0° mark. '

f. Using Data Table VIIA-Il determine the degree retard of the magnero being checked. Normally the
correct retard serting will be stamped in bottom of breaker comparunent for convenience.

g- Turn the drive coupling in the left hand direction until the pointer reaches the required number of
degrees rerard. The retard breaker poines should open at this point.

h. Rotate drive coupler until cam follower is on the high point of the cam lobe. Measure contact
clearance. [t must be 0.018 * 0.006 or the points must be replaced.

CAUTION

If cam screw was removed, be sure to reinstail and torque to 25 inch
pounds.

POWER PLANT
ISSUED: 8/18/72
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TABLE VIIA-IL. TIMING DATA

Magneto
Magneto Type Pare No. Degree Retard
S6LN-200 10-163010-2, %, -5, -9, -11 30°
10-163010-3, 6 4s°
10-163010-10 37y

7A-73. Insalladon And Timing Procedure. (Timing Magneto to Engine.) The magnetos can be installed
and tmed to the engine by the following procedure:

NOTE

Ascertain that the breakers are correct for proper internal timing of
magnetos.

2. Lift the engine cowling side panels.

b. Remove the top spark plug from No. one cvlinder. Place the thumb of one hand over the spark
plug hole and rotare the crankshaft in direction of normal rotation untii the compression stroke is reached.
The compression stroke is indicated by a positive pressure inside the cylinder tending to lift the thumb off
the spark plug hole. In this position both valves of No. one cylinder are closed. Turn the crankshaft
opposite to its normal directon of rotation until it is approximately 35 degrees BTC on the compression
stroke of No. one cylinder. Rotate the crankshaft in its normal direetion of rotation uncil the 25 degrees
mark on the back of the starver gear and the crankcase parting surfices are aligned, or the marks on the
front of the starter ring gear and the drilled hole in the starver housing align. (Refer to Figure 7A-21.)

NOTE

The impuise coupling magneto (-21) or the -200 shower of sparks
magnetos can be used only on the left side of the engine (as viewed from
the rear).

¢. Rotare the drive gear on the magnero until the chamfered tooth on the distributor gear inside the
magneto aligns with the white pointer as seen through the inspection hole in the magnero housing.

d. Without allowing che gear to turn from this position. install the magneto with gasket on the engine
and secure with washers and nuts.

¢. Tighten nurs suificiendy to hold magneto in position and yer allow it to be rotated.

f. Fasten the ground lead of the riming light to all unpainted metallic portions of the magneto and
one positive lead to the terminal side of the main points.

POWER PLANT
ISSUED: 8/18/72
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TIMING MARKS

FIGURE 7A-21. ENGINE TIMING MARKS

g Tumn on the timing light switch.
h. Rotate the magneto housing in the direction of the magnet rotation a few degrees until the timing

light comes on. Then slowly turn magneto in opposite direction until che riming light goes out. Secure the
magneto housing in this position.

NOTE

Some dming lights operate the opposite of the one mentioned.

i.  Rortate the crankshaft opposite normal rotation uncil it is approximarely 35 degrees BTC on
compression sttoke No. one cylinder.

NOTE

The crankshaft should not be rotared more than 10 degrees in direction
opposite normal rotadon from the 25 degree BTC as the pawi on the
impulse coupling (-21 magnetos) will engage wich the stop pin and late
uming will be indicated through the impuise coupling mechanism. If this
should happen, rotate crankshaft in normal direcrion until sharp click is
heard: this will indicate that the impulse coupling has passed through
firing position. Turn crankshaft in direction opposite normal rotation to
approximately 35 degrees BTC and proceed with timing check.

POWER PLANT
REVISED: 4/10/81
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5. Turn the crankshaft very slowly in direction of normal rotation undl the triming mark on the fronc
face of the ring gear aligns with the drilled hole in the starter or the timing mark on the back of the ring
gear aiigns with the crankcase parting surfaces. At this point the light thould go out,

k. If the light does not go out ar this point, align timing marks and rotate magneto on mounting

flange in the desired direcrion and repeat cthe procedure uncil the light goes out at 25 degrees before top
dead center.

CAUTION

When timing retard breaker magnetos to the engine, only main breaker
points are tmed. Never attempt to time retard breaker points to the
engine.

. Tighten the two mounting nuts and replace the inspection plug.

m. Afrer rightening magneto mounting nurs, check timing to make sure it is still correct.

n. Install the other magneto and time using the preceding inscructions A through M.

0. With both magnetos timed to the engine and secured, check that they fire together. Rotace the
crankshaft opposit¢e normal rotation to approximately 35 degrees BTC with No. 1 cylinder on the
compression stroke.

p. If the magnetos are timed correctly, both timing lights will go our simultancously when the
cranishaft is turned in che normal direction aligning the 25 degree marks with the drilled hole in the starter
housing or the crankcase parting surfaces.

q. Disconnect timing light. Ascerrain that the inspecton plugs and breaker cover are instifled and
secure.

r. Install harness plate and secure with screws.

s. Connect “P’"" leads and safery.

t. Connect starring vibrator lead to the lefr -200 magnetos.
u. Secure engine cowling.

7A-74. Surtng Vibrator Checking Procedure.

1. Measure voltage berween vibrator terminal marked “in" and the ground terminai while operating
starter. Output must be ac least 8-volts on 12-volt systems.

b. If voltage is adequate, listen for buzzing of vibrator during starting. If no buzzing is heard. exther
the vibrator is defective or the circuit from the output “BO™ rerminal on the vibrator to the retard (duai
breaker) magneto is open. Check both switch and retard circuits. Also check for good electrical ground.

¢.  Retard points may not be closing due to wrong adjustment, or may not be elecericaily connecred
n the circuir due to 2 poor connection. Inspect retard points to see if they close. Check for proper contact
ar the switeh and rerard rerminals of retard (dual breaker) magnerto and at the vibrator. Check wiring.

d. Turn engine in proper direction of rotation undl retard poines just open on No. one cylinder
positionn. Remove input connection from starter to prevent engine turning. Hold No. one plug head 5/16
inch from ground; energize vibrator by turning switch to start. Plug lead should throw 2 §/16 inch spark.
Observe spark at plugs spark cap. If spark is weak or missing, ry new vibracor. If this does not correct
troubie. remove magneto and check for improper internal timing or improperly meshed distributor gears.

POWER PLANT
!SSUED: 8/18/72
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LT WAGNE™D RIGHT MAGNETD ’
4 START'NG /1@RATIR

STAATING MOTOR ATERY l
{0

FIGURE 7A-22. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATION .

CAUTION

When checking vibrator action. stand clear of propeller or remove
spark plug terminals.

“A-75. Harness Assembly.

7A-76. Inspection Of Harness.

a.  Check lead assemblies for nicks. cuts. mutilated braiding. badly worn section or any other evidence
of physical damage. Inspect spark plug sleeves for chafing or tears and damaged or stripped threads on
coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommet for tears.
Check all mounting brackets and clamps to see that they are secure and not cracked.

b. Using an ohmmeter. buzzer, or other suitable low voltage device. check each lead for continuity. 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.

ISSUED: 8/18/72 POWER PLAN II
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7A-77. Removal Of Harness.

a. Disconnect the clamps that secure the wires to the engine and accessories.

b. Loosen the coupling nuts at the spark plugs and remove the insulators from the spark plug barrel
well. Use caution when withdrawing the insulator not to damage the insulator spring.

¢. Place a guard over the harness insulator.

d. Remove the harness assembly terminal plate from the magneto.

¢. Remove the engine baffle plate that receives the harness asembly.

f.  Remove the harness from the airplane.

7A-78. Installation Of Harness. Before installing harness on magneto. checking mating surfaces for
cleanliness. Spray entire face of grommet with a light coat of Plastic Mold Spary. SM-O-O-TH Silicone
Spray or equivalent. This will prevent harness grommet from sticking to magneto distributor block.

a.  Place the harness terminal plate on the magneto and tighten nuts around the plate aiternately 1o
seat cover squarely on magneto. Torque screws to 18 to 22 inch pounds.

b. Route ignition wires to their respective cylinders.

¢.  Clamp the harness assemblyv in position and replace the engine baffle plate.

d. Connect the leads to the spark plugs.

TA-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 withdrawing the ignition cable lead connection from the plug
care must be taken to pull the lead straight out and in line with the
center line of the plug barrel: otherwise. a side load will be applied
which frequently results in damage to the barrel insulator and
connector. If the lead cannot be removed easily in this matter. the
resisting contact between the neoprene collar and the barrel
insulator will be broken by a rotary twisting of the collar. Avoid
undue distortion of the collar and possible side loading of the barrel
insulator.

b.  Remove the spark plug from the engine. In the course of engine operation. carbon and other
combustion products will be deposited on the end of the spark plug and will penetrate the lower threads to
some degree. As a result. greater torque is frequently required for removing a plug than for its installation.
Accordingly. the torque limitations given do not apply to plug removal and sufficient torque must be used
to unscrew the plug. The higher torque in removal is not as detrimental as in installation. since it cannot
stretch the threaded section. 1t does. however. impose a shearing load of this section and may, if sufficientiy
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

Torque indicating handle should not be used for spark plug removal
because of the greater torque requirement,

¢. Place spark plugs in a may that will identify their position in the engine as soon as they are
removed.

NOTE

Spark plugs should not be used if they have been dropped.

d. Removal of seized spark plugs in the cylinder may be accomplished by application of liquid carbon
dioxide by a Conical mertal funnel adapter with 2 hole ac the apex just large enough to accommodare the
funnel of 2 CO2 bortle. (Refer to Figure 7A-23.) When 2 seized spark plug cannot be removed by normal
means, the funnel adaprer is placed over and around the spark plug. Place the funnel of the CO2 bortle
inside the funnel adapter and release the carbon dioxids to chill and contract the spack plug. Break the
spark plug ioose 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.

s. Do not allow foreign objects to enter the spark plug hole.

POWER PLANT
ISSUED: 8/18/72
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7A-81. Inspection And Cleaning Of Spark Plug.

a. Visually inspect each spark plug for the following non-repairable defects:

Severely damaged shell or shield threads nicked up. stripped or crossthreaded.
Badly battered or rounded shell hexagons.

Out-of-round or damaged shielding barrel.

Chipped. cracked. or broken ceramic insulator portions.

Badly eroded electrodes worn to apprommatel\ 50¢¢ of original size.

b. Clean the wpark plug as required. removing carbon and torengn deposits.

c.  Test the spark plug both electrically and for resistance.

d. Settheelectrode gapat 015t0 018 of an inch or if a smoother operation at idle speed and reduced
magneto drop-off is desired. set at .018 to .022 of an inch. However, with wide gap setting the plugs must be
serviced at more frequent intervals. Fine wire platinum or iridium electrodes should be set at 01510 .018 of
an inch only.

L ode e 1 —

7A-82. Installation Of Spark Plugs. Before instailing spark plugs. ascertain that the threads within the
cyviinder are clean and not damaged.

a.  Apply anti-seize compound sparingly on the threads and install gasket and spark plugs. Torque 360
to 420 inch pounds.

CAUTION

Make certain the deep socket is properly seated on the spark plug
hexagon as damage to the plug could resultif the wrenchis cocked to
one side when pressure is applied.

b.  Carefully insert the terminal insulator in the spark plug and tighten the coupling nut.

7A-83. Lubrication System.

“"A-84. Oil Pressure Relief Valve. Subject engines may be equipped with either an adjustable or non-
adjustable oil pressure relief valve. A brief description of both types follows:

a.  Non-adjustable Oil Pressure Relief Valve: The valve is not adjustable: however. the pressure can 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 (Lyvcoming 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. It is advisable. therefore to
disassemble. inspect. and clean the valve if excessive pressure fluctuations are noted. The oil pressure relief
vahie is not to be mistaken for the oil cooler by-pass valve. whose function is to permit pressure oil to
by-pass the oil cooler in case of an obstruction.

b.  Adjustable Oil Pressure Relief Valve: The adjustable oil pressure relief vaive enables the operator
to maintain engine oil pressure within the specified limits (refer to the engine manufacturer’'s appropriate
manual). The valve is located above and to the rear of No. § cylinder. If the pressure under normal operating
conditions should consistently exceed 90 psi. or run less than 60 psi. adjust the valve as follows:

ISSUED: 8/18/72 POWER PLANT
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With the engine thoroughly warmed up and running at a maximum of 2200 RPM. obsenve the rea
on the oil pressure gauge. If the pressure is above 90 psi. stop engine. loosen the adjusting locknut: and bac
off the adjusting screw one or two full turns. Tighten locknut and retest. If pressure is too low turn adjusting
screw further into the relief valve plug. thereby increasing the tension on the relief valve spring. When the
valve has been satistactorily adjusted. tighten the locknut and lock wire the crown nut to the drilled ear
projecting from the valve mounting boss.

7A-R5. Oil Screen. The oil screens are the pressure screen. located in a dome shaped housing. above and
between the magnetos and the suction screen located in the lower aft section of the sump. These screens
should be cleaned at each oil change to remove any accumulation of sludge and to examine for metal filings
or chips. If metal particles are found in the oil screens. the engine should be examined for internal damge.

a. To remove the pressure screen. remove oil temperature electrical lead or the temperature bulb and
the cap screws securing the housing. Note the location of the screws as the round fillister head screw. if
installed. must be returned to upper right corner of the housing. If the fillister head screw is not reinstalled
in the same hole from which it was removed. it is possible to crack the mounting flange of the vacuum pump.

b.  With the housing and screen removed. clean and inspect both items. check the mating surtace of
the housing and accessory case for 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 1ts 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 alt 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.

7A-R6. Oil Cooler.

a. When conducting a routine engine inspection. the oil cooler(s). lines and fittings should be chcc.
for the following:

. Oil cooler line attachments should be examined to be certain that all are tight and there is no
indication of crossthreading. (See C for oil line torque.)

1. 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 indications of high oil temperatures or during a 500 hour
inspection. the oil cooler should be removed. cleaned and checked for damaged fins and cells. When
replacing the cooler. properly align and do not over tighten the mounting bolts so that the cooler would be
damaged. While the oil cooler is removed. the oil lines should be disconnected and flushed.

c. Ifitis found that oil is leaking around the line compression nuts. check that the nuts are tightened
to 125 inch pound wet torque or the nut may be backed off. retightened finger tight. plus a 3 4 turn. Do
not over torque.

d. Should oil continue to leak. it mayv be necessary to replace the seal rings. Also remove the
compression nuts and inspect the line ends in the area of the swagged ferrules for collapsed tubing. This
condition may be observed by looking into the tubing ends. Should the tubing show indications that it is
collapsed and new seal rings and proper torque does not stop leakage. the oil lines should be replaced. Alvo
inapect the surfaces of the mating fittings for damage,

ISSUED: 8/18/72 POWER PLAN I
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7A-87. Recommendations For Changing Oil. (Ref. latest Lyc. S.1. No. 1014 )

3. If an addidve oil is used in 3 new engine, or 2 newly overhauled engine, high oil consumption
might possibly be cxperienced. The anti-friction addirives of some of these oils will retard che break-in of
the piston rings and cylinder walls. This condition is easily corrected by the use of swraight mineral oil unuil
normai oil consumption is obeained. then change to the additive type.

b. In engines that have been operating on straight mineral oil for more than 100 hours, 2 change
detergent oil should be made with 2 degree of caution, the cleaning acrion of 2 detergent oil will rend o
loosen sludge deposits and cause plugged oil passages. In face, if an engine has been operating on straight
mineral oil, and is known o be in excessively dirty condition, the switch to detergent oil should be deferred
until after the engine is overhauled.

¢. When changing from smraight mineral oil to detergent oil, the following precaurionary steps should
be taken:

1. Do not add detergent oil to straight mineral oil. Drain the straight mineral oil from the engine
and fill wich detergent oil.

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

3. 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,

CAUTION

The terms “‘detergent’’, “additive”” and “compounded” used herein are
intended to refer to a class of avistion engine lubricaring oils to which
certain substances have been added to improve them for aircraft use.
These terms do not refer to such marerials commonly known as "top
cylinder lubricant”, “‘dopes”, “‘carbon remover” which are somerimes
added to fuel or oil. These products may cause damage to the engine
and their presence in an engine will void the owner's warranty. Under no
circumstances shouid automotive oil be used. The use of automorive
lubricanrs in Lycoming engines is sufficient grounds for rejection of any
warrancy claims.

POWER PLANT
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TABLE VIA-Ill. TROUBLESHOOTING CHART

Defecrive igr'lidon wire,

Improper operstion of
magnero to breaker points

Magnetzed impulse coupling
left magneto only.

(ENGINE) (CARBURETOR)
Trouble Cauge Remedy
Failure of engine to Lack of fuel. Check fuel system for leaks.
stare. Fill fue] tank.
Clean direy lines, strainers,
or fuel cocks,
Underpriming. - Prime with two or three
strokes of primer.
Overpriming. Open throrie and *“unload™
engine.
Incorrect throttie setting. Ovpen throttle to one-tenth of
its range.
Defective spark plugs. Clean and adjust or replace

spark piug or plugs. Refer

to Paragraph 7A-81 for

spark plug gap adjustments.
Check with electric tester and

replace any defective wires.
Check internal timing of

magneto. Check points.
Demagnetize impuise couplings.

Improper switch wiring for
left magneto starting.

Shorred ignition switch or
loose ground.

Frozen spark plug elecrodes, Replace spark plugs or dry out
removed plugs.

Mixture control in idle cut- Open mixture control,

off.

Internal failure. Check oil sump screen for metal
particies. If found, compiete
overhaul of the engine may be
indicated.

(5-200 magnetos only) Broken contact spring. Replace capacitor.

Reverse magneto switch wires.

Check and replace or repaur.

POWER PLANT
ISSUED: 3/18/72
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TABLE VIIA-lil. TROUBLESHOOTING CHART

(ENGINE) (CARBURETOR) (cont)

Trouble

Cause

Remedy

Failure of engine to idle
properly.

Incorrect carburetor idle
adjustment.
Idle mixture.

Leak in the induction
system.

Low cvlinder compression.

Fuulty ignition system,

Open primer.

Improper spark plug
setting for altitude.

Dirty air filter.

Adjust throttle stop to
obtain correct idle.

Adjust mixture. Refer to
engine manufacturer’s
handbook for proper
procedure.

Tighten all connections mn
the induction system.
Replace any parts that
are defective.

Check cyvlinder compression.

Check entire ignition system.

Lock primer.

Check spark plug gap.

Clean. refer to Paragraphs
7A-35. TA-39, TA-43.

L.ow power and uncien
running engine.

Mixture too rich: indicated
by sluggish engine
operation. red exhaust
flame and black smoke.

Mixture too lean; indicated
by overheating or back-
firing.

Leaks in induction system.

Defective spark plugs.
Improper grade of fuel.

Magneto breaker points not
working properly.

Defective ignition wire,

Defective spark plug
terminal connectors.

Restriction in exhaust
svstem.

Improper ignition timing.

Check primer. Readjustment
of carburetor by auther-
ized personnel indicated.

Check fuel lines tor dirt or
other restrictions. Check
fuel supply.

Tighten all connections.
Replace defective parts.
Clean or replace spark plug.
Fill tank with recommended

grade.

Clean points.

Check internal timing of
magneto.

Check wire with electric
tester, Replace defective
wire.

Replace connectors on spark
plug wire.

Check for loose multler
baffles.

Check magnetos for trimming
and svnchronization.

ISSUED: 8/18/72
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TABLE VIIA-I1l. TROUBLESHOOTING CHART

(ENGINE) (CARBURETOR) (cont)

Trouble

Cause

Remedy

Failure of engine to
develop full power.

Throttle lever out of
adjustment.
Leak in induction system,

Restriction in carburetor
air scoop.
Improper fuel.

Propeller governor put
out of adjustment.
Faulty igmition.

Adjust throttle lever.

Tighten all connections, and
replace defective parts.

Examine air scoop and remoze

restriction.

Fill tank with recommended
fuel.

Adjust governor.

Tighten all connections,
Check system. Check
ignition timing.

Rough running engine.

Cracked engine mounts.
Unbalanced propeller.

Bent propeller blades.
Defective mounting.

Lead deposit on spark

plug.
Malfunctioning engine.

Repair or replace engine
mount.

Remove propeller and have
it checked tor balance.

Check propeller for track.

Install new mounting
bushings.

Clean or replace plugs.

Check entire engine.

Low oil pressure

Insufficient oil,
Dirty oil screens.

Defective pressure gage.

Air lock or dirt in relief
valve.

Leak in suction line or
pressure line.

High oil temperature.
Stoppage in oil pump intake

passage.
Worn or scored bearings.

Check oil supplyv.

Remove and clean oil
screens.

Replace gage.

Remove and clean oil pres-
sure relief valve.

Check gasket between
accessory housing crank-
case.

See “High Oil Temperature™

« in Trouble Column.

Check line for obstruction.
Clean suction screen.

Overhaul.

ISSUED: 8/18/72
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TABLE VIIA-I. TROUBLESHOOTING CHART

Defective thermostars,
Defective temperature gage.
E xcessive blow-by.

Improper engine operation.

(ENGINE) (CARBURETOR) (cont)
Trouble Cause Remedy
High ol temperature. Insufficient air cooling. Check air inlet and

oudet deformation or
obstruction.

Insufficient od supply. Fill oil sump to proper
level,

Clogged oil lines or Remove and clean oil

screens. creens.
Failing or failed bearing. Examine sump for metal

particles and, if found,
overhaul engine.
Replace.
Replace gage.
Usually caused by weak or
stuck rings. Overhaul.
Check entire engine,

Excessive oil con-
sumpuon.

Failing or failed bearing.

Worn or broken piston rings.

Incorrect installation of
piston rings.
External ol leakage.

Leakage through engine
fuel pump vent,

Engine breather or vacuum
pump breather,

Check sump for meual pas-
ticles 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 “0O"
ting.

Check engine and overhaul
or replace pump.

Inaccurate pressure
readings.

Cold weather.

In exoemely cold weacher
ail pressure readings up
to 100 pounds do not
necessaniy indicate
malfuncdoning.

Overpriming.

Cold weather.

Open throrte and unload
engine,

2 E11
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TABLE VI1A-ll. TROUBLESROQTING CHART

(ENGINE) (CARBURETOR) (cont)

Trouble

Cause

Remedy

(naccurate pressure

readings.

Cold weather. -

High or low pressure readings
due to extremely cold
weather are noc neces-
sarily a maifunction. Small
and long oil lines will not
ransfer pressure readings
accurately until engine s
quite warm.

POWER PLANT
ISSUED: 8/18/72
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TABLE VIIA-ll. TROUBLESHOOTING CHART

Incorrect throctle
serting.
Defective spark plugs.

Defective batrery.

Improper operation of
magneto breaker points.

Fuel pump failure.

Fuel line restricted.

Lack of sufficient fuel
pressure.

Internal failure,

Clogged injector nozzles.

Defective ignition wire,

Air bubbles in fuel system.

{ENGINE) (FUEL INJECTION)
Troubile Cause Remedy
Failure of engine to Lack of fuel, Check fuel system for leaks.
stare. Fill fuel tank. Clean
dirry lines, strainers or
fuel cocks.
Underpriming. Prime by holding boost pump
switch 4 to 10 seconds.
Overpriming. Place control in “idle-cut-

off”. Open throttie and
unload engine by turning
over with starter

Open throcrle to 1/8 of its

Clean and adjust or replace
spark plug or plugs,

Replace with charged
battery.

Clean points. Check internal
timing of magneros.

Check fuel vent.

Replace pump.

Check inlet line.

Check fuel strainer and fuel
adjustments.

Check oil sump strainer for
mezal particles. If found,
complete overhaul of the
engine may be required.

Remove from cvlinders, clean
in acerone solvent, blow
through the injecror nozzle
opposite direction of fuel
flow with compressed air.
100 psi.

Check with electric tester,
and replace any defective
wires.

2 E13
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TABLE VIIA-l. TROUBLESHOOTING CHART
(ENGINE) (FUEL INJECTOR) (conr)

Trouble

Cause

Remedy

Failure of engine t»
dle properly.

Incorrect idle adjustment.
Insufficient fuel pressure.

Clogged injecror nozzles.

Leak in induction system.

Low cylinder compression,

Fauley ignition system.

Adjust throrrle stop to obtain
correct idle.

Check fuel strainer and pump
pressure adjustment,

Remove and flush with acetone.
Blow through orifice with
compressed air - 100 psi.

Tighren all connecrions in
the inducrion system, Re-
place any defective parts.

Check condition of piston
tings and valve seats.

Check entire ignition svstem.

Low power and uneven
running.

Mixture too rich; indicated
by sluggish engine oper-
ation, red exhaust flame
at night. Exreme cases
indicated by black smoke
from exhausz.

Mixrure to0 lean; indicated
by overheating or back-
firing.

Leaky nozzie.

Clogged injector nozzles.

Dirt in inlet screen.,

Dirt in “T" ficting.

Fuel supply pressure
excessively high.
Leak in mamfold line.

Injector may need recali-
bration by authorized

personnel.

Check fuel supply. Check
fuel lines for obstructions
Or reRTICiONS.

Remove notzle and blow into
it. Air escaping through
the nozzle valve indicates
leaking. Replace nozzie.

Remove and flush with acetone,
Blow through orifice with
compressed air - 100 psi.

Remove screen and {lush with
acetone. Blow with
compressed air,

Remove “T" fitting at distri-
butor. ¢lean in acetone,
Blow through onifice with
compressed air - 100 pst.

Check fuel pump pressure.

Tighten fictings,

POWER PLANT
ISSUED: 8/18/72
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TABLE VI1A-Ill. TROUBLESHOOTING CHART

(ENGINE) (FUEL INJECTOR) (cont)

) Troubie

Caum

Remedy

Low power and uneven

Leak in induction system.

Tighten ail connections.

ruaning, (cont.) Replace defecrive parts.

Poor fuel. Fill cank with fuel of
recommended grade.

Magneto breaker points Clean points. Cheek internal

not working properly. timing of magneros.

Defecrive ignidon wire. Check wire with electric
tester. Replace defecvive
wire.

Improper ignition timing. Check magnetos for timing
and synchronization.

Defective spark plug Replace connectors on spark

terminal connectors. plug wire,

lncorrect vaive clearance, Adjust valve clearance by
changing push rods.

Flow meter reads high. Clogged nozzle. Remove and flush with ace-
tone. Blow through orifice
with compressed air - 100
psi.
Failure of engine to Thrortie lever nut out Adjuse throttle lever.
deveiop full power. of adjustment,

Leak in induction system. Tighten intake pipe mounting
flange nuts and tighten
intake manifold.

Mixture too lean. Injector must be recalibrated.

Throttie linkage limiting Check thrortle linkage and

travel of throctle valve,
Restrictions in inlet air
scoop.
Improper fuel.

Faulry ignidon.

throttle valve opening,

Examine air scoop and
remove restrictions.

Fill rank with recommended
aviation fuel.

Tighten all connecrions.
Check system wich tester.
Check ignition timing.

Rough engine.

Cracked engine mount.

Replace mount.

Unbalanced propeller. Remove propelier and have
it checked for balance,
Defective mounting Inseall new mounting
bushings. bushings.
POWER PLANT
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TABLE VIIA{II. TROUBLESHOOTING CHART

(ENGINE) (FUEL INJECTOR) (cont;

Troubie

Caume

Remedy

Low oil pressure.

Insufficient oil.

Leak in suction line or
pressure line.

Dirty oil strainers.

AIr lock or dirt in relief
valve,
High oil temperarure.

Relief valve our of
adjustment.

Defective pressure gage.

Stoppage in scavenge
pump intake passage.

Failing or failed bearings.

Fil tank with oil of recom-
mended viscosity.

Check gasker between acess-
sory housing and crank-
case.

Remove and clean oil
strainers.

Remove and clean oil pressure
relief valve,

See “"High Oil Temperature”
in ""Trouble” column.

Check valve,

Replace gage.

Check line for obstruction.
Clean suction sainer.

Check sump for mezai
particles.

High oil temperature.

Insufficient oil cooling.
Insufficient oil supply.
Low grade of oil
Ciogged oil lines or

strainers.
Excessive biow-by.

Defective temperarure
gage.

Failing or fiiled bearings.

Check air inler and outler for
deformation or obstruction.

Fill external tank to proper
level with specified oil.

Replace with oil conforming
to specificadon.

Remove and clean oil
strainers,

Usually caused by worn or
sticking rings.

Exarmne sump for meral
partcles. If found. aver-
haul of engine is indicared.

Replace gage.

POWER PLANT
ISSUED: 8/18M2
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. TABLE VIIA-]l. TROUBLESHOOTING CHART
(ENGINE) (FUEL INJECTOR) (conr)
Troubie Cause Remedy
Excessive oul consumption. Low grade of oil. Fill cank with ail conforming
to specification.
Failing or failed bearings. Check sump for meral particies.

If found, overhaul of
engine is indicated.

Worn piston rihgs. Install new rings.
Incorrect installacion of {nszal! new rings.
piston rings,
Cold weather difficuities. Cold oil. Move aircraft into a heated
hangar. Heat oil.
Insccurate pressure ~ In extreme cold weather, od
readings. pressure readings up to

approximactely 100 ibs. Do
Not necessarily mean
malfunctioning.
Qwerpriming. Rotare crankshaft in direction
of normal rotation with
throtde “full open”, and
mixture in “idle-cut-off"

. and ignition switch "OFF".
Weak batrery. Inseall fully charged bacterv.
Faulty ignicon switch. Check ground wires.
POWER PLANT
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SECTION VIiIB

POWER PLANT PA-24~400

7B-1. Iowroduction. This section covers power piants used in the PA-24-400 and is comprised of
inscructions for cthe removal, minor repair, service and installation of the engine cowling, propeller,
propeiler governor, engine, engine shock mounts, induction sysvem, ignition system and lubrication system.,

78-2. Description, The PA-24-400 Comanche is powered by an Avco-Lycoming 10-720 AlA eight
cylinder, direct drive, wet sump, fuel injected, horizonrally opposed, aircooled engine with 4 cornpression
ratio of 8.7:1 rated at 400 HP at 2650 RPM and designed to operate on 100/130 (minimum) octane
aviation grade fuel. Cowling compietely encloses the engine and consists of an upper, a lower, and a nose
section. Side panels lift up to allow access to the engine.

The propeller is a constant speed three blade Hartzell unit controlled by a governor mounted on the
engine supplying oil through the propeiler shaft at various pressures. Oil pressure from the governor moves
the biades into high pirch (reduced RPM) and cenmifugal twisting moment of the blades tend to move them
into low pitch (high RPM) in the absence of governor oil pressure.

The induction system consisty of a dry cvpe air filter, an alternare air door and & Bendix RSA-10AD1
type fuel injector. This engine is normally aspirated with no retrictions on maximum power output.

Bendix Scintlla 5-700 series magnetos are installed with their associated components. The magneto
system consists of 2 dual (retard) contact assembly magnero, a single contact assembly magneto, a high
tension harness assembly, one mansformer assembly mounted on each magneto and rwo low tension leads, 2
starting vibrator, and a combinadon ignition and starter switch.

In addition to the previously mentioned components, each engine is furnished with a 12-volt starter;a
70-ampere alternator, a vacuum pump drive and fuel pump.

The lubrication system is of the pressure wet sump rype. The oil pump, which is located in the
accessory housing, draws oil through 2 drilled passage leading from the oil suction screen located in the
sump. The oil from the pump then enters 3 drilled passage in che accessory housing, which feeds the oilto a2
threaded connection on the rear face of the accessory housing, where a flexible line leads the oil to the
external oil cooler. Pressure oil from the cooler returns to 2 second threaded connection on the accessory
housing from which point a drilled passage conduces oil to the oil pressure screen or filter. In the event that
cold oil or an obstruction should restrict the oil flow to the cooler, an oil by-pass valve is provided to pass
the oil directly from the oil pump to the oil pressure screen or filter.

The oil pressure screen or filter element, located on the accessory housing is provided a3 a2 means to
filter from the oil any solid particles thar may have passed through the suction screen in the sump. After
being filtered in the pressure screen or filter, the oil is fed through a drilled passage to the oil pressure relief
valve, located in the upper right side of the crankcase in front of the accessory housing.

This relief valve reguiates the engine oil pressure by allowing excessive oil to return to the sump, whiic
the balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase. Residual oil is
returned by gravity to the sump where, after passing through a screen, it is again circulated through the
engine.

POWER PLANT
ISSUED: 8/18/72

2 E20




PIPER COMANCHE SERVICE MANUAL

7B-3. Troubleshootng, Troubles peculiar to the power plant are listed in Table VIIB-1I in the back of this
section, along with their probable causes and suggested remedies. When troubleshooting engines, ground che
magneto primary circuit before performing any checks on the ignition system.

7B-+. Removal Of Engine Cowling.
Release the quarter rurn fasteners securing the side cowling to the bottom cowl.
Remove screws at the front and aft ends of the top cowl.
Remove the two nuts, washers and screws attaching the top cowl to the firewall firtings.
Lift the top cowl from the engine assembly.
Remove the bortom cowl access panel by loosening the quarter tumn fasteners.
Disconnecr air intake hoses and drain line from the nose cowl.
Disconnect cow! flap conwrol cables.

h. Remove bottom cowl by removing screws securing bortom cowling at the firewall, nose cowl and
landing gear doors,

i. Remove the nose cow! by pulling our hinge pins and separating it at the hinge.

@™ Mme on ok

7B-$. Cleaning, Inspecrion And Repair Of Engine Cowl,
2. Clean cowling with a suitable cleaning solvent and wipe dry with a clean cloth.
b. Inspect cowling for dents, cracks, loose rivers, elongared holes and damaged or missing fasteners.
¢. Repair all defects to prevent further damage.

78-6. Insulladon Of Engine Cowling.

4. Position the nose cowl halves on the fronc ¢f the engine and secure with hinge pins.

b. Raise the borrom cowl into position and secure with screws to the firewall, nose landing gear door
frame and the 03¢ cowl.

¢. Connecr air hoses to nose cowl and drain line ro the botrom cowi.

d. Connect cowl flap control cables.

¢. instail the top cowl and secure support channels to firewall fictings with two screws, washers and

f. Secure the fore and aft ends of the top cowl with screws,

g. Install the bortom cowl access plate and secure with quarter turn fasteners.

78-7. Propeller.

CAUTION
Befare performing any service functions on the propeller, ascertain that

the master switch is “OFF", the magneto switches are "OFF " grounded
and the mixture conrrol is in the “[DLE CUT-OFF" position.

POWER PLANT
ISSUED: 8/18/72
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FIGURE 78-1. PROPELLER INSTALLATION

7B-3. Removal Of Propeller. (Refer to Figure 7B-1.)

NOTE

In some manner identify the position of each part in relation ro the
other to facilitare installation.

i. Remove the spinner (1) by removing the screws that secure it to the spinner bulkhead (7).

b. Place a drip pan under the propeller to catch oi spillage.

¢. Curt the safery wire around the propeller mounting bolts (4) and remove the bolts from the engine
crankshaft flange.

d. Pull the propeller from the engine crankshaft.

¢. Remove the propeller “O" ring (6) and shim (5) from the engine flange. .

f. The spinner bulkhe: may be removed from the starter ring gear (8) by removing nurs, washers
and boles.

POWER PLANT
ISSUED: §/18/72
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A I~ :

EXAGGERATED VIEW OF NICKS

N LEADING EDGE. 3“ EXAGGERATED VIEW OF NiCK
—

¢ 1

IN FACE OF BLADE.

RECOMMENDED METHOD FOR REMOVING SECTION AA -
NICKS 8Y RIFFLE FILE AND CROCUS CLOTH. NICX IN FACE OF BLADE
BLEND DEEPEST PORTION OF NICK INTO . REMOVED BY FILE AND
LEADING EDGE ALIGNMENT WITH SMOOTH CROCUS CLOTH AS RECOM-
CUAVES. MENDED.

. FIGURE 78.2. TYPICAL NICKS AND REMOVAL METHODS

7B-9. Cleaning, Inspection And Repair Of Propeiler. (Refer to Figure 7B-2.)

2. Check for oil and grease leaks.

b. Clean the spinner, propeller hub interior and exretior, and blades with a noncorrosive solvent.

c. Inspect the hub parts for cracks.

d. Steel hub parts should not be permitted to rus. Use aluminum paint to touch up, if necessary, or
replate during overhaul.

e. Check all visible pares for wear and safery.

f. Check blades to determine whether they turn freely on the hub pivot tube. This can be done by
rocking the blades back and forth through che slight freedom allowed by the pitch change mechanism, if
they appear tight and are properly lubricated, the propeller should be disassembied by an authorized service
center,

g. Inspect blades for damage or cracks, Nicks in leading edges of blades should be filed our and all
edges rounded. as cracks sometimes stare from such places. Use fine emery cloth for finishing.

h. It is recommended thac for severe damage, internal repairs and replacement of parts, the propeiler
should be referred to the Harezell Factory or Certified Repair Seation.

i, Grease blade hub through zerk fittings. Remove one of the two fittings for each propeller blade,
alternate the next time. Apply grease through the zerk fitting unril fresh grease appears at the fitting hole of
the removed firring. Care should be taken to avoid blowing out hub gaskers,

. POWER PLANT
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78-10. Insallstion Of Propeller. (Refer to Figure 7B-1.)

a. Position the spinner bulkhead (7) against the starter ring gear support (8) so thae on arrow lines up
with the TC1 on che front face of the support.

b. Secure the spinner bulkhead to the starter ring gear support with 12 bolts, nuts and 24 washers.
(One under the bolt head and one under each nut.) Carefully tighten nuts uniformly to torque limits shown
in Table VII-I. '

¢. Clean the propeiler and engine flanges.

d. Observe the starter ring gear to make sure it is mounted properly on the engine crankshafz flange.
The crankshaft flange is stamped with an “O™ mark and the starter ring gear is likewise identified by an
“Q" mark. Upon insullacion-of the starver ring gear, the markings shall be mated to insure proper
installation.

e. [nstall “O" ring (6) and shim (5) on the engine shaft.

CAUTION

It is absolutely essential chat shim (5) be installed as failure to do so
may result in failure of the mounting boles due to relative movement of
the two flanges.

f. Raise the propeller into position with the engine and slide the propeller onto the propeller
mounting bushings.

§- Install che mounting bolcs (4) in the propeller hub and secure propeller to engine flange.

h. Torque bolws to specification given in Table VIIB-I and safery.

i, Check blade track per paragraph 7B-11.

j+ Install propeller spinner and secure to bulkhead with screws.

7B-11. Biade Track. Blade track is the ability of one blade tp ro follow the ocher, while rotating, in
almost the same plane. Excessive difference in blade track - more than .0625 inch - may be an indicacion of
bent blades or improper propeller installation. Check bisde as follows:

a. With the engine shut down and blades vertical, secure to the sircraft a smooth board just under the
tip of the lower blade. Move the tip fore and aft chrough its full “blade-shake” travel, making small marks
with a pencil at each position. Then center the tip between these marks and scribe a line on the board for
the full width of the up.

b. Carefully rotate propeller by hand to bring the opposite blade down. Center the tip and scribe 2
pencil line as before and check that lines are not separated more than .0625 inch.

¢. Propellers having excess blade track should be removed and inspected for bent blades or for parts
of shcared Q" ring, or foreign particles, which have lodged between hub and crankshaft mounting faces.
Bent blades will require repair and overhaul of assembly.

POWER PLANT
ISSUED: 8/18/72
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TABLE V1IBH
PROPELLER SPECIFICATIONS

Blade Angle Low Pitch (High RPM) 14"

High Pitch (Low RPM) 36"
Propetler RPM Setting Engine Sutc High RPM 2650 RPM Max,

Engine Static Low RPM 1550 « 50 RPM Min.
Propeller Torque Limits  Descriprion Required Torque

(Dry)
Spinner Buikhead 100 inch pounds
Propeller Mounting
Bolts 100 to 125 foot pounds

Spinner Attachment
Screws

40 inch pounds

POWER PLANT
ISSUED: 8/18/72
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FIGURE 7B-3. PROPELLER GOYERNOR ADJUSTMENT POINTS

"B-12. Propeller Governor. l

“B-11. Removal Of Propeller Governor.

a.  Lift the left side panel of the engine cowling.

b.  Disconnect control cable from governor control arm.

¢.  Remove the governor mounting stud nuts. It will be necessary to raise the governor as the nuts are
being removed betore the nuts can be completely removed.

d.  Remove the mounting gasket. If the governor is to be removed for a considerable length of time
and another unit is not substituted. it is advisable to cover the mounting pad to prevent damage caused by
foreign matter.

7B-14. Installation Of Propeller Governor.

a.  Clean the mounting pad thoroughly making very certain that there are no foreign particles in the
recess around the drive shaft.

b.  Place the governor mounting gasket in position with the raised portion of the screen facing anay
from the cngine,

¢. Align the splines on the governor shaft with the engine drive and slide the governor in position.

d.  Raise governor otf mounting pad enough to install washers and start mounting nuts. Torque nuts
evenly.

ISSUED: 8/18/72 POWER PLANT
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Figure 7B-4. Engine Installation (PA-24-400)

REVISED: 4/10/81
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. e. Connect the control cable end to the governor control arm.
f.  Adjust governor per paragraph 7B-15.
g. Fasten the cowling on both sides.

7B-15. Adjustment Of Propeller Governor. (Refer to Figure 7B-3.)

a. Start the 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 forward as it will go. At this position the governor
speed adjusting control lever will be against the hi-rpm fine adjusting screw.,

c. Observe engine speed. Adjust the governor by means of the fine adjustment screw for 2650 rpm.
To do this, release the fasteners and lift the side engine cowling. Loosen the fine adjustment screw locknut
and turn the hirpm fine adjustment screw in a clockwise dircction to decrease engine speed and a
counterclockwise rotation to increase engine speed. One revolution of the fine adjustment screw increases
or decreases the propeller speed approximartely 15 RPM.

d. After setting the engine rpm at 2650, run the self-locking nut on the fine adjustment screw against
the base projection to lock.

e. Pull the “PROPELLER" cockpit control aft to the low RPM position.

f. Observe engine speed. Set to 1550 rpm cither by threading the fitting at the governor control arm
onto the cable, or by turning it in the direction tending to remove the fitting from the cable, depending on
whether it is required to decrease or increase engine speed, respectively. 1t will be necessary, of course, prior
to adjusting, to remove the self-locking nut and disconnect it from the governor control arm and to release
the firting locknut.

g- Reconnect cable to governor control arm, tighten fitting locknut, and recheck engine by moving
cockpit control in and out of the appropriate settings.

. h. Fasten the cowling on both sides.

7B-16. Removal Of Engine.

7B-17. Installation of Engine.

NOTE

Refer to latest Lycoming Service Instruction No. 1241.

7B-18. Engine Shock Mounts. Replacement of engine shock mounts, Refer to Figure 7B-4 for the proper
arrangement of engine shock mount assemblics. The top shocks are assembled so the silver colored shock is

aft and the gold colored shock is forward. The lower shock mounts are installed opposite of the top shock
mounts. Torque shock mount bolts to 450 to 500 in. ibs. and safety.

. REVISED: 4/10/81 POWER PLANT
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7B-19. Induction System Air Filter,

7B-20. Removal Of Air Filter.
2. Remove the bortom cowl access panel by loosening the quarter rurn fasteners.
b. Loosen clamp and remove air intake hose from filter box.
c. Release che fasteners and remove the air box.
d. Remove the air filter from the air box.

7B-21. Service Inswructions.
a. The filter should be cleaned daily when operating in dusty conditions and if any holes or tears are
noticed, the filver should be repiaced immediately.
b. Remove the filter clement and shake off loose dirt by tapping on a hard surface, being careful not
to damage or crease the sealing ends,

CAUTION

Never wash the filter element in any liquid or soak in oil. Never attemnpr
to blow off dirt with compressed air.

7B-22. Insallation Of Air Filter.

Place air filter in air box and install on backing plare.
Secure box to plate with camloc fasteners.

Install air intake hose on filter box and secure with clamp.
Install botrom cowl access plate and secure with fasteners.

a0 oR

7B-23. Alternate Air Door. The alternate air door, locared in the induction system on the back side of the
injector air box, is to provide a source of air should there be an air stoppage through the filter svstem. The
following shouid be checked during inspection:

a. All door seals are tight and hinges secure,

b. Actuace the door to determine that it is not sticking or binding.

¢. Check that the spring tension of the door is tight enough to allow the door to remain closed at full
engine REM, yet should there be an air stoppage it will be drawn open.

7B-24. Fusl Injector.

7B-25. Fuel Injecror Maintenance,
2. In general, little artention is required between injector overhauls. However, it is recommended that
the following items be checked during periodic inspection of the engine.
1. Check tughtness and lock of all nuts and screws which fasten the injector to the engine.
2. Check all fuel lines for tightness and evidence of leakage. A slighe fuel stain adjacent to che air
bleed nozzles is not cause for concern.

POWER PLANT
SSUED: 8/18/72
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3. Check throttle and mixrure control rods and levers for tighmess and lock.

4. Remove and clean the injector fue] inler strainer at che first 25 hour inspecrion and each 50
hour inspection thereafter. Damaged strainer “O" rings shouid be replaced. Torque strainer to 65-70 inch

ounds.

’ b. Tests prove that gasoline which becomes stale due to prolonged storage absorbs oxygen rapidly.
This stale oxidized gasoline acquires a very distinctive odor similar to varnish, causes rapid deterioration of
svnthetic rubber parts, and also forms a gummy deposit on the internal meral parts. This conditon,
however, does not occur during normal operation of the injector where fresh fuel is being constancly
circulated.

7B-26. Lubricadon Of Fuel Injector.

a. There is very litie need for lubrication of the injector in che field between regular overhauls.
However, the clevis pins used in connection with the throttle and manual mixture control levers should be
checked for freedom of movement and lubricated, if necessary.

b. Place a drop of engine grade oil on the end of the throttle shaft in such 2 manner that it can work
into the throttle shaft bushings.

7B-27. Removal Of Fuel Injector.

Remove the bottom cowling. (Refer to paragraph 7B-4.)

Remove air intake hose from filter box.

Release che fasteners around the air box and remove from back plate.
Remove nuts and bolrs from clamp assembly at the injector unic.
Remove safety wire and screws from air box back plate.

Remaove back plate and clamp assembly from injector unit.
Disconnect throtte and mixture control cables from injector unit.
Disconnect fuel lines from injector unit.

Remove pal locknurs and nurs from injector unic mountdng studs.
Remove fuel injector from mounting pad.

Trr oW rea on oM

7B-28. Preparadon Of Fuel Injector For Shipping. Any unit taken out of service, or units being returned
for overhaul, must be flushed with preserving oil (Specification MIL-0-6081, Grade 1010), using the
following procedures:

3. Remove plugs and drain all fuel from che injector. If available, apply 10 to 13 psi air pressure to
the fuel inler uncil all fuel is discharged from the injector,

b. Replace plugs and apply flushing oil fileered through a 10-micron filcer ac 13-15 psi ro the injector
fuel inlet unul oy is discharged from the outler.

¢. Replace fuel iniet shipping plug.

CAUTION

Do not exceed the above air pressure as internal damage to the injector
may result,

POWER PLANT
ISSUED: 8/18/72
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Figure 7B-5, Schematic Diagram of RSA Fuel Injector System (PA-24-400)

POWER PLANT
REVISED: 4/10/81

2F8




PIPER COMANCHE SERVICE MANUAL

d. After filling with preservative oil, the injector should be protected from dust and dirt and given
such protection against moisture as climatic conditions at the point of storage require. In most cases,
storing the unit in a dry area will be sufficient.

¢. If the unit is to be stored near or shipped over salt water, the following precautions should be
observed:

1. Spray the exterior of the injector with an approved preservative oil,

2. Pack in 3 dustproof container, wrap the conntiner with moisture and vapor-proof material and
seal. Pack the wrapped unit in 2 suitable shipping case. Pack a one-half pound bag of silica pel crystals in the
dustproof container with injector. The bag.must not touch the injector.

CAUTION

Extreme caution shouid be exercised when handling or working around
the injector to prevent oil or fuel from entering the air secrions of the
injector. As explained previously, damage to the air diaphragm will
result. Fluid can easily enter the air section of the injector through the
impact tubes or the annular groove around the venturi. For this reason,
a protective plate should be insulled on the scoop mounting flange
when performing routine maintenance on the engine, such as washing
down the engine and air scoop, servicing the air filter (surplus oil on the
element), or when injecting preservative into the engine prior to storing
or shipping.

7B-29. Preparation Of Fuel Injector For Setvice. Fuel injectors thar have been prepared for storage should
undergo the following procedures before being placed in service,
1. Remove and clean the fuel inlet strainer assembly and reinstall,

b. Inject clean fuel into the fuel inler connection with the fuel cutlets uncapped until clean fue} flows
from the outlets. Do not exceed 15 psi inlet pressure.

7B-30. Installacion Of Fuel Injector.
2. [nstall fuel injecror with gasket on mounting pad.

b. [nstall air box bracket on the two lower injector mounting studs and secure bracker and injector
unit with washers, nuts and pal locknuts.

¢. Connect fuel lines to fuel injector unit,
d. Connect throtde and mixrure control cables to concrol arms and adjust per paragraph 7B-31.
e. Install air box clamp assembly and back plate on fuel injector inlet.
f. Secure back plate to support bracker and clamp assembly with screws and safety.
g- Secure clamp art the injector inlet with 2 boits, washers, nuts, and cotter pins.
h. Install filter and air box on back plate and secure with camloc fasceners,
i. Connect and secure air intake hose and drzin, if removed.
j» Install boctom cowling.
POWER PLANT

ISSUED: 8/18/72
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FIGURE 7B-6. IDLE SPEED AND MIXTURE ADJUSTMENT (FUEL INJECTOR) i

7B-11. Adjustment Of Throttle And Mixture Controls. The throttle and mixture controls are adjusted ~o
thitt when the throttle arm on the injector is rotated forward against its full throttle stop and the mixture
arm 1s rotated forward against its full rich stop. their respective cockpit controls should be .062 of an inch
in from their tull forward stops.

a. At the injector. disconnect the throttle and or mixture control cable end tfrom its control arm.

b.  Loosen the jam nut securing the cable end.

¢.  Adjust the linkage by rotating the cable end to obtain the .062 of an inch spring back ot the
cockpit control lever when the throttle or mixture control arm contacts its stop.

d. Reconnect the cable end to its control arm and secure jam nut.

¢.  Pull the throttle and mixture controls in the cockpit full aft to ascertain that the injector idie
screw contacts its stop and the mixture control arm contacts its lean position.

“B-32. Adjustment Of Idle Speed And Mixture. (Refer to Figure 7B-6.)

a.  Suwart the engine and warm up in the usual manner until oil and cvlinder head temperatures are
normal.

b. Check magnetos. If the "mag-drop™ is normal, proceed with idle adjustment.

¢.  Close the throttle to idle. If the RPM changes appreciably after making the idle mixture adjustment
during the succeeding steps. readjust the idle speed to the desired RPM.

ISSUED: 8/18/72 POWER PLANT
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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
car 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 a4 momentary increased
indicates the idle mixture is too lean.

e.  Il'the above indicates that the idle adjustment is too rich or too lean. turn the idle mixture adjust-
ment in the direction required for correction. and check this new position by repeating the above procedure.
Make addional adjustments as necessary. Each time the adjustment is changed. the engine should be run up
to 2000 RPM to clear the engine betore proceeding with the RPM check. Make final adjustment ot the idie
speed adjustment to obtain the desired idling RPM with ¢losed throttle. The above method aims ata 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 tor the effect of weather conditions and field altitude upon idling adjustment.

7B-33. Fuel Air Bleed Nozzles.

"B-34. Removal Of Fuel Air Bleed Nozzles. (Refer to Figure 7B-7.) The noszies must be caretully removed
as they or the cvlinders mayv be damaged.

Latt the side access panels of the engine cowling.

Disconnect the tuel line from the nozzle.

Cuaretully remove the noszle, using the correct size deep socket,

Clean and inspect the noszIe as given in Paragraph 7B-35.

| e i

"B-35. Cleaning And Inspection Of Fuel Air Bleed Nozzles.

a.  Clean the nozzles with acetone or Mcthvlethyvlhetone (M EK)and blow outall toreign particies with
compressed air in the direction opposite that of fuel flow. Do not use wire or other hard objects to ¢lean
ortices.

h.  Inspect the nozzle and cylinder threads for nicks. stripping or cross-threading and battered or
rounded hexagons. :

¢.  Inspect and replace nozzle O-rings tound to be cracked. brittle or distorted. Refer 10 Lycoming
Service Instructions No. 1275 for detailed test procedure of air hleed noszles.

“B-36. Installation Of Fuel Air Bleed Nozzle.
a.  Itis important 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 torgue.

¢.  Continue to tighten the nozzles until the letter or number stamped on the hex of the noszle body

points down. In this position the air bleed hole will face upward.

ISSUED: 8/18/72 POWER PLANT
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Ase®

FIGURE 78-7. FUEL AIR BLEED NOZ2LE
NOTE

Do not exceed 60 inch-pounds torque on nozzles when aligning air bleed
hole.

d. Connect fuel line to nozzle.
CAUTION

Start nozzies and line couplings by hand to prevent the possibility of
cross-threading.

¢. lnstall engine cowling.

78-37. Ignidon System Maintenance.

7B-38. inspectdon Of Maymero,
a. Remove harness assembly cover from magnetc ind inspect parts for moisture, broken leads or
other damage.

b. Swing leads out of ourlers in distriburor block and remove two screws securing block in housing.
Lift the block from magneto.

¢. To properly inspecr the breaker compartment and breaker points, it will be necessary to remove
the dismribuctor tinger by removing the two attaching screws and washers.

d. Inspect breaker points for excessive wear or burning. Desired contact surfaces will have a dull grav
sandblasted or frosted appearance. Minor irreguiarities or roughness of point surfaces are not harmful.

POWER PLANT
ISSUED: 8/18/72
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NOTE

No attempt should be made to stone or dress contact points. Should
contact assembiy have bad points or show excessive wear. the
complete contact assembly should be replaced.

¢.  Check the condition of the cam follower felt. Squeeze felt tightly between thumb and torefinger.
If fingers are not moistened with oil. re-oil using 2 or 3drops of Scintilla 10-86527 lubricant. Allow approxi-
mately 30 minutes for felt to absorb the oil. Blot off the excess with a clean cloth. Too much oil may toul
contact points and cause excessive burning.

7B-19. Removal Of Magneto.

Loosen fasteners and lift the cowling side panel.

Disconnect high tension leads (short center lead) from the transtormer.

Remove the tfour screws securing the harness block to the magneto and remoze block.
Disconnect "P™ lead from magneto and retard lead if removing left magneto.

Remove nuts and clamps securing magneto to engine and remove magneto,

anom

4]

7B-40. Adjustment Of Magneto Breaker Points. If it is certain that the cam has not been moved wince
manutacture or overhaul, the contact assembly points can be adjusted by settingthemat0.019 inch (magnetos
S N 0627 and up are adjusted to 0.016 £ 0.002) clearance on the high point of any cam lobe.

It the cam has been disturbed or if it is not known that cam has been moved. time magneto using the
following procedure;

NOTE

Magnetos of late manufacture have a brown strip of glyptal painted
across the cam retaining nut and the cam flange which makes it
possible 1o determine if the cam has been disturbed since manu-
facture or overhaul.

a.  The S700 magneto has raised timing marks as shown in Figure 7B-8. The center timing mark is the
reference or beginning point for proper timing and represents the full register position of the rotating magnet.
The "R and L™ identify the two additional marks to be used for timing either a right-hand or lett-hand
rotating magneto. The first mark, in the desired direction of rotation. identifies the 27° past tull register
instant of main contact assembly opening. The second mark. 7-1 2° later, identifies the instant of retard
contact assembly opening on retard contact assemblyv magnetos.

h.  Loosen cam securing nut and run nut up flush with end of shaft. Loosen nut on drive end of rotor
»hatt. Remove main and retard contact assemblies and capacitor from breaker support assembly. Rework a
plain washer as shown in Figure 7B-9. Slide inside diameter of washer against rotor shatt between cam and
breaker support assembly. Tighten nut on drive end of magneto until cam is loose on rotor shaft. Remove
seworked washer from housing.

ISSUED: 8/18/72 POWER PLANT
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Asse
RETARD CONTACT OPENING POINT
MAIN CONTACT QPENING POINT
FULL REGISTER POSITION
TIMING MARK
DRIVE MEMBER

FIGURE 78-8. MAGNETO TIMING MARKS

c. Remove cam securing nut and lift cut cam. Position distributor finger on cam flange and file a
notch on edge of cam flange aligned with proper timing mark aon finger, (Refer to Figure 7B-10)
Reposition cam on rotor and install securing nue flush with end of rotor shafr. Be sure notch on cam can be
seen when looking in contact assembly end of magnero.

d. Loosen drive shaft nur and install che 11-8465 Holding Tool on rotor shaft as shown in Figure
7B-11. Slide the 11-8464 Timing Pointer on rotor shaft berween drive plate and oil slinger. Securely righten
nut and washer down on holding tool. Place magneto in vertical position, drive end up.

A 887

- 0313

—/ .

1,000 |
1250 . 0.125

FIGURE 78-9. REWORKED PLAIN WASHER

POWER PLANT
ISSUED: 8/18/72
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-
Aste DISTRIBUTER FINGE

FIGURE 78-10. FILED NOTCH ON CAM

e. Turn rotor in direction of rotation untl timing mark on drive member is between che outside
timing mark on the “L” side and indented doc on flange of housing. Lightdy flick adjusting knob of the
Hoiding Tovul and allow rotor to come to rest. With rotor in this posidon, align timing line of the Timing
Pointer with full register position timing mark. Recheck timing pointer position by again flicking Holding
Tool. Pointer shouid come to rest aligned with the timing mark. Tighten adjustment knob of Holding Tool
until pressure is appiied on housing flange preventng rotor from ruming freely.

ASsS

ROTCR HOLDING TOOL

TIMING PQINTER

FIGURE 78-11. INSTALLATION OF ROTOR HOLDING TOOL AND TIMING POINTER

POWER PLANT
iSSUED: 8/18/72
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FIGURE 7B-12. ALIGNMENT OF CAM IN INSPECTION HOLE

NOTE

Be sure the Timing Pointer does not move on the roror shaft after it has
been aligned with the full register position timing mark.

f.  Turn rotor shaft in direction of rotation until timing line of Timing Pointer is directly over timing
mark for main contact assembly point opening. Tighten adjusting knob so rotor cannot turn but not tight
enough to cause damage to drive end bearing.

g Install main contact assembly and tighten pivot screw, Turn cam until files notch on cam is
approximately in center of hole marked “T". (Refer to Figure 7B-12.) Then continue turning cam in
direction of rotation until cam follower of main contact assembly is on high point of cam lobe. Set contact
clearance to 0.019 + 0.001. Torque securing screws to 20-25 1b. in. and pivor screw to 12-15 1b. in.

h. Turn cam until notch on cam flange is approximately aligned with screw hole nearest hole marked
“T". Connect the 11-851 Timing Light, or equivalent, across main contact assembly. Turn cam in direction
of rotation slowly until timing light goes out (contact points open). While holding cam in this position,
tighten cam securing nut. Be sure cam does not move while tightening nut. Torque nut to 20-25 1b. in. Be
sure timing light is still out.

i. Check that the Timing Pointer is over timing mark for main contact assembly point opening.
Loosen adjusting knob of the Rotor Holding Tool and turn shaft until Timing Pointer is aligned with
scribed line for retard contact assembly point opening. Tighten adjusting knob of Holding Tool enough to
hold rotor in this position.

jo Install retard contact assembly and rtighten pivot screw, Using the 11-851 Timing Light, set contact
points to open at this point. Torque securing screws to 20-25 Ib. in. and pivot screw to 12-15 Ib. in. Loosen
adjusting knob of Holding Tool. Turn rotor in direction of rotation until cam follower of retard contact
assembly is on high point of cam lobe. Check contact clearance. It must be from 0.018 to 0.023 inch. if
clearance does not fall within limirs, replace the gontact assembly.

k. Apply a stripe of glyptal, any color, across cam retaining nut and d:smbutor rotor mounting
surface.

POWER PLANT
ISSUED: 8/18/72
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12s

— TIMING MARK

FIGURE 78-13. ENGINE TIMING MARKS

7B=41. Transformer Assembly.

2. Check tansformer assembly for cracks in the casing or for bent or broken mounting brackers.
Inspect cutlets for damaged or stripped threads.

b. Using an ohmmeter, measure the resistance of the primary and secondary winding of the
wansformer assemnbly. Check primary resistance between pin of small connecror and transformer housing.
Resistance shall be 1 to 3 ohms. Measure secondary resistance berween pin of large connector and
transformer housing. Resistance shall be 10.000 to 14,000 ohms.

¢. If ansformer assembly is damaged or it fails the test, remove four screws secuning it to magneto
housing. Install new transformer assembly and rorque securing screws to 25-30 ib. in.

7B-+2. Magneto Timing. (Timing Magneto to Engine) Check each unit for proper magneto rotation before
placing either unit on the engine. If the magnero is of the correct rotation, turn magneto rotor shaft in
direction of rotation until the timing mark on the drive member is approximarely in alignment with an
indent on drive end of magneto housing. One of the painted lines on the distributor block should also be in
alignment when viewed through the opening marked "“T" in the housing. When viewed from drive end of
the magnero, the painted line on the right side of distriburor finger is for clockwise totation, and the

painted line on the left side 15 for counterclockwise rotation. Magnero is now No. 1 cylinder advance firing
position.

NOTE

The lines on the distributor finger and distributor block as descnibed in
previous paragraph, are for reference only. Absolutely no adjusanent of
contact point opening from these marks shall be used as an indication of
proper internal magneto timing.
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a.  Turn the engine crankshaft to number one cylinder full advance firing position. (Refer to Fig
7B-13) Install the magneto on the engine and tighten the mounting clamps sufficiently to hold magneto ir.
position and \et allow it to be rotated.

CAUTION

Extreme caution must be exercised when aligning one of the painted
lines on the distributor finger with the painted line on distributor
block. After magneto has been installed on engine. check through
opening marked "T " to see that these marks (lines) are still properiy
aligned. Cam lobes are so close together that if the magneto is turned
only slightly it will be possible to time magneto on the WRONG
CYLINDER, It could be on the NEXT cylinder in firing order or it
could be on PREVIOUS cylinder in firing order. 10-720 series
engine firing order is 1-5-8-3-2-6-7-4,

b. Connect a iming light to switch wire (shielded capacitor wire) and to a good ground on engine.
¢.  If the timing light is out (battery operated models). rotate the magneto housing in direction of its
magneto rotation a few degrees until light comes on. Then turn slowly in opposite direction until light goes
out. Secure the magneto in this position.

NOTE

The magnetic force in the S-700 series magnetos tends to act in the
direction in which the rotor is turned during the timing operation.
This causes the backlash in the magneto drive gears to accumulate in
the same direction. Consequently. as the magneto is being timed. the
backlash can be overlooked and result ina timingerroras muchasé
to 8 degrees. To eliminate this possibility. insert a small screwdriver
through the "T™ marked opening and engage the painted rotor
timing groove. (The painted lines on the distributor block and finger
will be found in approximate alignment.) With a light force depress
the screwdriver. moving the rotor in a counterclockwise direction.
as viewed from the rear.sufficiently to remove any backlash while at
the same time. rotate the magneto back and forth in both directions
until the breaker points just beginto open.asindicated by the timing
light. If inaccessability to the "T"marked hole preventsit 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.
¢.  After both magnetos have been satistactorily timed. leave the timing light wires connected and
recheck timing as previously described to make certain that both magnetos are set to tire simultaneousiy. 1t

ISSUED: 8/18/72
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the timing is correct, both timing lights will be out. If the breaker points open too soon, loosen the
magneto mounring nuts, and rotate the magnero in a clockwise direction (right magneto). The left magnrero
should also be rotated in a clockwise direcdon. If points open too late, ‘turn both magnetos in a

counterciockwise direction. When it is certain both magnetos are set o fire together, remove timing light
and replace ptugs.

CAUTION

When dming retard breaker magnetos to the engine, only main breaker
points are timed. Never artempt to tme rerird bresker points to the
engine,

7B-43. Harness Assembly.

7B-++, Inspection Of Harness. o

a. Check lead assemblies for nicks, cus, mutilated braiding, badly worn section or any other evidence
of physical damage. Inspect spark plug sleeves for chafing or tears and damaged or soipped threads on
coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommet for tears.
Check all mounting brackets and clamps to see that they are secure and not cracked.

b. Using an ohmmeter, buzzer, or other suitable low voitage device, check each lead for continuity. If
continuity does not exist, wire is broken and must be replaced.

€. Minor repair of the harness assembly, such as replacement of contact springs, spring retainer
assemblies, insulating sleeves or of one lead assembly, can be accomplished with the harness assembiy
mounted on the engine. However, should repair require replacement of more than one lead assembly or of a
cabie ouder piate, the harness should be removed from che engine and sent to an overhaui shop.

7B-+5. Removal Of Hamness.
1. Disconnect the clamps that secure the wires to the engine and accessories,
b. Loosen the coupiing nuts at the spark plugs and remove the insulators from the spark plug barrel
weil, Use caution when withdrawing the insulator not to damage the insuiator spring.
Place a guard over the harness insulators.
Remove the harness assembly terminal plate from the magneto.
Remove the engine baffle plate thac receives the harness assembly.
Remove the harness from the aurplane,

S

7B=6. Insullation Of Hamess. Before instailing harness on magneto, check mating surfaces for cleanliness.
Spray eatire face of grommer with a light coat of Plastic Mold Spray, SM-0-O-TH Silicone Spray or
equivalent. This will prevent harness grommer from sticking to magneto distribucor block.

2. Place the harness terminal plate on the magneto and tighren nuts around the plate alternacely to
seat cover squarely on magneto. Torque screws to 18 to 22 inch pounds.

b. Roure ignition wires to their respecrive cylinders.

e. Clamp the harness assembly in position and replace the engine baifle plate.

d. Connect the leads to the spark plugs.

POWER PLANT
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FIGURE 78-14. IGNITION SYSTEM RETARD BREAKER MAGNETO INSTALLATION
7B=47. Starring Vibrator. (Refer to Figure 78.14 )
3. Disconnect all spark plug leads from the left magnero, at the spark plugs.
CAUTION

Be sure all left magneto spark plug leads are removed. thus preventing
cross-firing of the magneto and the possibility of hazardous conditions.

b. Rotate engine crankshaft until number one cylinder is in irs retard firing position. Using the

11-851 Timing Light, check to see that both magnero contact assemblies are open.

¢. Electrically disconnect starter from starter solenoid. If this is not possible, remove battery terminal

from starter switch or remove starter switch terminal from vibrator.

CAUTION

It is necessary that the starter be electrically removed from the circuit before the vibrator
i$ put into operation to eliminate possibilicy of starter being energized during the test.

d. Place combination switch in its “"LEFT" position.

POWER PLANT
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e. If it was possible to elecmrically disconnecr the starter from the starver solenoid, the startng
vibrator may be encrgized by turning the starter switch on.

f. If starter was not elecrically removed from starter solenoid, it is necessary to connect a jumper
lead from starter switch terminal on vibrartor to ungrounded terminal on battery. This will energize the
starting vibrator.

¢. Holding the number one cylinder spark plug lead approximately 3/16 to 1/4 inch away from 1
good ground, a sexies of hot sparks should oceur.

CAUTION

Grasp the spark plug lead far enough away from the connection so as
not 1o produce any dangerous eiectrical shock.

h. Lf the spark does not jump the gap. check the applied volrage to the starting vibrator. This voitage
should be either 12 or 24 volts depending upon the system being checked.

i, If volcage is correct, check the contact points of the magnero. Boch sets of contacr points shail be
opened.

j.  Reject all units not complying with the preceding requiremenrts or which show any visual defects.

78-48. Spark Plugs.

78-49. Removal Of Spark Plugs.

2. Loosen the coupling nur on the harness lead and remove the terminal insulator from che spark plug
barrel well. )

NOTE

When withdrawing the ignition cable lead connecdon from the plug,
care must be taken to pull the lead straight out and in line with the
center line of the plug barrel; otherwise, a side load will be applied
which frequently resuits in damage to the barrel. insulator and
connector. If the lead cannot be removed easily in this manner, the
resisting contact between the neoprene collar and the barrel insulacor
will be broken by a rorary twisang of the collar. Avoid undue distortion
of the collar and possible side loading of the bartel insulator.

b. Remove the spark plug from the engine. In the course of engine operation, carbon ind other
combustion products will be deposited on the end of the spark plug and will penetrate the lower threads o
some degree. As a result, greater torque is frequenty required for removing a plug than for its installation.
Accordingly, the rorque limitations given do nort apply to plug removal and sufficient torque must be used
to unscrew the plug. The higher torque in removal is not as demrimental as in instailation, since it cannor
stretch the threaded section. It does. however, impose a shearing load on this section and may, if
sufficiently severe, produce a faiure in this location.

POWER PLANT
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FIGURE 78-15. REMOVAL OF SEIZED SPARK PLUG

NOTE

Torque indicating handle should not be used for spark plug removal
because of the greater torque requirement.

¢. Place spark plugs in a tray that will idenuify their position in the engine as soon as they are
removed.

NOTE

Spark plugs should not be used if they have been dropped.

d. Removal of seized spark plugs in the cylinder may be accomplished by application of liquid carbon
dioxide bv a Conical metal funnel adapter with a hole at the apex just large enough to accommodate che
funnel of 2 CO2 bottle. (Refer to Figure 7B-15.) When a seized spark plug cannot be removed by normai
means. the funnel adaprer is placed over and around the spark plug. Place the funnel of the CO2 borrle
inside the funnel adaprer and release the carbon dioxide to chill and conmact 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.

¢. Do not ailow foreign objects to enter the spark plug hole.

POWER PLANT
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. 78-50. lospection And Cleaning Of Spark Plug.

2. Visually inspect each spark plug for the following non-repairable defecrs:

1. Severely damaged shell or shield threads nicked up, stripped or crossthreaded.
2. Badly bartered or rounded shell hexagons,

3. OQut-of-round or damaged shielding barrel.

4. Chipped, cracked, or broken ceramic insylator portions.

5. Badly eroded eiectrodes worn to approximately 50% of original size.

b. Clean the spark plug as required, removing carbon and foreign deposics.

¢.  Test the spark piug both elecrrically and for resistance.

d. Set the clectrode gap at 015 t0 .018 of an inch or if a smoother operadon at idle speed and
reduced magnevo drop-off is desired, set at .018 to .022 of an inch. However, with wjde gap serting the
plugs must be setviced at more frequent intervals. Fine wire platinum or iridium elecrrodes should be set at
.015 to0 .018 of an inch only.

7B-51. Insmallation Of Spark Plugs. Before installing spark plugs, ascerrain thac the threads within the
cylinder are clean and not damaged.

3. Apply anti-seize compound sparingly on the threads and inseall gasket and spark plugs. Torque 360
to 420 inch pounds.

CAUTION

Maice certain the deep socker is properly seated on the spark plug
hexagon as damage to the plug could resuit if the wrench is cocked to

. one side when pressure is applied.

b. Carefully insert the cerminal insulator in the spark plug and vighten the coupling nur.
78B-52. Lubrication System.

7B-33. Oil Relief Vaive. The function of the oil pressure relief valve, which is located between the upper
right engine mounting lug and No. 7 cylinder, is to maintin engine oil pressure within specified limirts by
withdrawing a portion of the oil from the circulating system and returning the oil to the sumnp should the
pressure become excessive. This valve is not adjustable, however, particles of meral or other foreign marcter
lodged between ball and seat will resulr in a drop in oil pressure. It is advisable, cherefore, to disassemble,
inspect and clean the relief valve if excessive pressure fluctuations are noted.

The oil pressure reiief valve is by no means to be confused with the oil cooler bv-pass valve, which 1s
locared on the oi pressure screen housing mounting pad. The soie purpose of the by-pass valve is to serve as
1 safety measure, permnirung pressure oil to by-pass the oil cooler enurely in case of an obstruction within
the cooler.

POWER PLANT
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78-54. Qil Screens. The oil screens are the pressure screen, located in 2 dome shaped housing, above and
between the magnetos and the suction screen located in cthe aft section of the sump. These screens should
be cleaned ac each oil change to remove any accumulation of siudge and to examine for meral filings or
chips. If metal paricles are found in the oil screens, the engine should be examined for internal damage.

2. To remove the pressure screen, remove oil temperature electrical lead or the temperature bulb and
the cap screws securing the housing. Note the location of the screws as the round fillister head screw, if
insuziled, must be returned to upper right corner 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 vacuym
pump.

b, With the housing and screen removed; clean and inspect both items, check the marting surface of
the housing and accessory case for gasket particles.

¢. Insert the screw into the housing %0 that the screw fics flush wich the housing base. Using a new
gasker, secure the housing to its mouncdng pad and torque cap wrews to 795 inch pounds.

d. The suction screen is removed from the sump by removing the hex head plug at the lower aft pare
of the sump. Clean and inspect the screen and gasket, replace the gasket if over compressed or damaged.
Insert the screen fully into che sump, install gasker and plug. Safety the plug.

7B-55, Oil Cooler.

a. When conducting 2 routine engine inspection, the oil cooler(s), lines and firrings should be checked
for the following:

1. Oil cooler line attachments should be examined to be certain thae all are tight and there is no
indication of crossthreading. (See C for oil line torque.)

2. Oil lines must have adequate clearance and be properly aligned.

3. Oil line suppores should be tight, properly positioned and if wom 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 indications of high oil temperatures or during a 500 hour
inspection, the oil cooler should be removed, cleaned and checked for damaged fins and cells. When
replacing the cooler, properly align and do not over tighten the mounting bolts so thac 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 aurs, check thac the nues are tightened
to 125 inch pound wet torque or the nut may be backed off, retighrened finger tight, plus 2 3/4 turn. Do
not over torque.

d. Should oil contnue 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 swagged ferrules for collapsed rubing. This
condition may be observed by looking into the rubing ends. Should the tubing show indications thar 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.

7B-56. Recommendations For Changing Oil. (Ref. Lyc. latest S.1. No. 1014 .)

a. If an additive oil is used in a new engine, or a newly overhauled engine, high oil consumption
mignht possibly be experienced. The anti-friction additives of some of these oils will retard the break-in of
the piston rings and cylinder walls. This condition is easily corrected by the use of straight mineral oil unvil
normal ol consumption is obtained, then change to the additive type.
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b. In engines that have been operating on straight mineral oil for more than 100 hours, 3 change to
detergent oil shouid be made with a degree of caution, the cleaning action of a detergent oil will tend to
loosen siudge deposits and cause plugged oil passages. In fact, if an engine has been operadng on sraight
mineral oil, and is known to be in excessively dirty condition, the switch to detergenc od should oe deferred
until after the engine is overhauled,

¢.  When changing from straight mineral oil to detergent oil, the following precautionary steps shouid
be raken:

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

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

3. 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 siudge conditions improve,

CAUTION

The terms "“detergent”, “additive’ and ‘‘compounded’” used herein are
intended to refer to 1 class of aviation engine lubricating oils to which
certain substances have been added to improve them for aircraft use.
These terms do not refer to such materials commonly known as “top
cylinder lubricant”, “dopes”, “carbon remover” which are sometimes
added to fuel or oil. These products may cause damage to the engine
and their presence in an engine will void the owner's warranty, Under no
circumstances should auromortive oil be used. The use of automotive
lubricants in Lycoming engines is sufficient grounds for rejection of any
warranty claims.
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TABLE VIIB-1I. TROUBLESHOOTING CHART (ENGINE)

Trouble

Cause

Remedy

Failure of engine to
start.

Lack of fuel.

U 'nderpriming.

Overpriming.

Incorrect throttle setting.
Defective spark plugs.
Defective battery.

Improper operation of

magneto breaker points.
Air bubbles in fuel system.

Fuel pump failure.

Fuel line restricted.

Lack of sufficient fuel
pressure.

Internal failure.

Clogged injector nozzles.

Defective 1gnition wire.

Check fuel svstem for leaks.
Fill fuel tank. Clean
dirty lines. strainer or
fuel cocks.

Prime by holding boost pump
switch 4 to 10 seconds.

Place control in "idle-cut-
off.™ Open throttle and
unload engine by turning
over with starter.

Open throttle to 1 § of its
range.

Clean and adjust or replace
spark plug or plugs.

Replace with charged
battery.

Clean points. Check internal
timing of magnetos.

Check fuel vent.

Replace pump.

Check inlet line.

Check fuel strainer and tuel
adjustments. .

Check oil sump strainer tor
metal particles. If found.
complete overhaul of the
engine may be required.

Remove trom cyhinders. clean
in acetone solvent, blow
through the injector nozzle
opposite direction of fucl
flow with compressed air.
100 psi.

Check with electric tester.
and replace any defective
wires.
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(ENGINE) (count)

TABLE VIIB+l. TROUBLESHOOTING CTHART

) Trouble

Cause

Remedy

Failure of engine to
idle properiy.

Incorrect idle adjustment
Insufficient fuel pressure.

Clogged injector nozles.

Leak in induction system.

Low cylinder compression.

Faulty ignition system.

Adjust throttle stop to obaain
correct idle,

Check fuel strainer and pump
pressure 3djusrment.

Remove and flush with acetone.

Blow through orifice with
compressed air - 100 psi.

Tigheen all connections in
the induction system. Re-
place any defective parts.

Check condition of piston
rings and vaive seacs.

Check entire ignition system.

Low power and uneven
running.

Mixrure too rich; indicated
by sluggish engine oper-
ation, red exhaust flame
at night, Exoeme cases
indicated by black smoke
from exhaust.

Mixrure too lean; indicated
by overhearing or back-
firing.

Laky nozzle.

Clogged injector nozzles.

Dirt in inler screen.

Dirt in “T" fitting.

Fuel supply pressure
excessively high.

Injector may need recali-
bradon by authorized

personnel,

Check fuel supply. Check
fuel lines for obstrucrions
or resicrions.

Remove nozzle and blow into
it. Air eseaping through
the nozzle valve indicaces
leaking. Replace nozzle.

Remove and flush with acerone.
Blow through orifice with
compressed air - 100 psi.

Remove screen and flush with
acetone. Blow with
compressed air.

Remove “T" fitting at distri-
butor, clean in acerone.
Blow through orifice with
compressed air - 100 psi.

Check fuel pump pressure.
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TABLE VIIB-ll. TROUBLESHOOTING CHART

(ENGINE) (cont)
Trouble Cause Remedy
Low power and uneven Lezk in manifold line. Tighten firrings.
running. (cont.) Leak in induction system. Tighten all connections.
Repiace defective pars.
Poor fuel. Fill tank with fuel of
recommended grade,
Magneto breaker points Clean points, Check invernal
not working properly. timing of magnetos.
Defective ignirion wire. Check wire with elecwic

tester, Replace defective
wire

Improper ignition timing. Check magnetos for timing
’ and synchronization.
Defective spark piug Replace connectors on spark
terminal connectors. plug wire,
Incorrect valve clearance, Adjusnt valve clearance by
changing push rods.
Flow meter reads high, Clogged nozzle. Remove and flush with acetone.

Blow through orifice with
compressed air - 100 psi.

Failure of engine to
develop full power.

Thrortle iever nut ous of
adjustment.

Mixture too lean.

Throttle linkage limiting
erave] of throttle valve,

Restrictions in inler air
%00p.

Improper fuel.

Faulry ignition.

Leak in induction svstem.

Adjust throerle lever.

Tighten intake pipe mounting
flange nuts and righten
intake manifold.

Injecror must be recalibrated,

Check thrortie linkage and
throttle valve opening.

Examine air scoop and
TEMOve restricTions.

Fill tank with recommended
aviation fuel.

Tighten all connections.
Check system with tester.
Check ignition timing.

Rough engine.

Cracked engine mount.
Unbalanced propeiler.

Defective mounting
bushings.

Replace mount.

Remove propeller and have
it checked for balance.

Install new mounting
bushings.
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TABLE VIIB-Il. TROUBLESHOOTING CHART

Leak in suction line or
pressure line.

Dirty oil strainers,

Air lock or dure in relief
valve.

High oil temperature.

Relief valve out of
adjusement.

Defective pressuce gage.

Stoppage in scavenge
pump intake passage.

Failing or failed bearings.

(ENGINE) (cont)
Trouble Cause Remedy
Low oil pressure. Insufficient vil. Fill tank with od of recom-

mended viscosicy,

Check gasker berween acces-
sory nousing and crank-
case.

Remove and clean oi
srainers,

Remove and clean oil pressure
relief valve.

See “High Qil Temperature™
in “Troubie” column.

Check valve,

Replace gage.

Check line for obstrucrion.
Clean suction strainer.

Check sump for metal
particles.

High oil temperature.

Insufticient oil cooling.
Insufficient oil supply.
Low grade of oil.
C!ogggd oil lines or

strainers.
Excessive blow-by.

Failing or failed bearings.

Defective cemperature
gage.

Check air inlet and outiet for
deformacion or obstruction.

Fill external tank to proper
level with specified oil.

Replace with oil conforming
to specification.

Remove and clean od
strainers.

Usually caused by worn or
sticking rings.

Examine sump for metal
particles. If found, over-
haul of engine is indicated.

Replace gage.
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TABLE VIIB-II. TROUBLESHOOTING CHART

(ENGINE) (cont)
Trouble Canse Remedy
Excessive oil consumption. Low grade of oil. Fill tank with oil conforming

to specificacion.

Failing or failed bearings. Check sump for meral parni-
cles. If found, overhaul
of engine is indicared.

Worn piston rings. Install new rings.

Incorrect installation of Inseall new rings.

piston rings.
Cold weather difficulries. Cold oil. Move aireraft into a heated

hangar. Heac oil.

Inaccurate pressure Ins extreme cold weather, oil

readings. pressure readings up to

approximately 100 lbs, Does
Not necessarily mean
malfunctioning. '

Qverpriming. Rotate crankshafr in direction
of normal rotation with
throttle “'fuil open™, and
mixture in “idle-cut-off”
and ignition switch “OFF ",

Weak bartery. tnsrail fully charged battery.

Faulty ignition switch. Check ground wires.
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PA-24-260 (TURBOCHARGED)
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1C-6. Cleaning, Inspection and Repair of Engine Cowling ................... 2G10
7C-7. Installation of Engine Cowling........c.ooovviiiiini ... 2G11
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7C-10.  Cleaning. Inspection and Repair of Propeller ................0ccovvun.. 2G12
7C-11.  Installation of Propeller ... ... iiiiiiiiitiiiinnerrnnrrnnnnn. 2G13
7C-12.  Adjustment of Low Pitch Blade Angle Stop ........coovvvvinevnnnn.. 2G13
TC-13. Blade TracK .o .vveii it ittt ittt ittt ie et enareans 2G14
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7C-17.  Adjustment of Propeller GOVEINOT ... vvttinnrrrrrnnnnnnreunnnrenas 2G15
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T7C-19.  Removal of Engine. .....cuuniiiiiiiiiiii it iiie e, 2G17
7C-20.  Installation of Engine . .....ouiiuiiiinieiiiiiiimeriiiinennnnnnns 2G18
7C-20a. Protection of Engine Mount. ... .. ..o ittt iiiiiiiinnnnnn. 2G19
7C-21.  Engine Shock MoUNtS . .. cviitt ittt e irenesteeeennnnneens 2G19
TC-22.  Turbocharger ..ottt i i e e 2G19
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SECTION VIIC

POWER PLANT
PA-24-260 (TURBOCHARGED)

7C-1. Inwroduction. This section covers power plants used in the PA-24-260 Turbo Comanche and is
comprised of instructions for the removal, minor repair. service and installation of the engine cowling,
propeller, propeller governor, engine, engine shock mounts, induction system, fuel injecror, rurbocharger,
fuel air bieed noztles, igniton system and lubrication system.

7C-2. Description, The PA-24-260 Turbo Comanche is powered by an Avco-Lycoming 10-540-R1AS5. six
cylinder, direct drive, wer sump, horizontal opposed, fuel injected, air cooled engine with a compression
ratio of 8.5:1, rated 2 260 HP at 2700 RPM, and designed to operate on 100/130 (minimum) octane
aviation grade fuel. The engine conuins components which make it suicable for turbocharging.

Cowling completely encloses che engine and consists of two hinged side aceess panels, an upper and
lower section and a nose section. The cowl flaps are an integral parv of the lower cowl and are operated
manually through mechanical linkage.

The propeller is 2 Hartzell constant speed, conrrolled by a governor mounted on the engine supplying
oil through the propeiler shafr at various pressures. Qil pressure from the governor moves the blades into
tugn pitch (Low RPM). The centrifugal twisting moment of the blades move them into low pitch (High
RPM).

The airplane’s induction system consists of a dry type air filter and alternate air door. The engine fuel
svstem consists of a Bendix RSA-5AD1 rype fuel injector and a Lear-Seigler fuel supply pump as an integral
part of the fuel injector system. Two Rijay part number RJ0080-102 turbochargers are attached to the
engine. Manual waste gate control of the rurbocharger provides the pilot with complere freedom of choice
in rurbocharger use. A push-pull control is installed for waste gate control.

Bendix-Scintilla S6LN-1200 series magnetos are installed on the engine. The system consists of two
magnetos with *‘shower of sparks’ retard points in the left magneto, necessary for starting.

In addition to the aforementioned components, the engine is equipped with an alternator, a geared
starter and vacuum pump. The engine mount is steel cubing constriction attached ac the firewall and
incorporates wvibration absorbing mounts. From the exhaust stacks, gases are directed to the rurbocharger
waste gate, through or around the turbine, as required, and overboard at the rear of the engine cowl. engine
nacelle.

The lubrication system is of the full pressurc wet sump type. The oil pump. which is located in the
accessory housing, draws oil through a drilled passage leading from the oil suetion screen located in the
sump. The oil from the pump then enters a drilled passage in the accessorv housing, which feeds the oil w0 a
threaded connection on the rear face of the accessory housing, where a flexibie line leads the oil to the
external oil cooler. Pressure oil from the cooler returns to a second threaded connecrion on the aceessory
Jousing from which point a drilled passage conducrs the oil to the oil pressure filter. In the event thar cold
o or an obstruction should restricr the oil flow to the cooler. an oil cooler by-pass valve 15 provided to pass
the ol directly from the ou pump to the oil pressure filter.
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The oil pressure filter element, located on the aceessory housing, is provided as 1 means to filter anv .
solid particles that may have passed through the suction screen in the sump. After being fiitered through
the pressure filter, the oil is fed cthrough a drilled passage to the oil pressure relief valve, located in the upper
right side of the crankcase forward of the accessory housing.

This relief valve regulates the engine oil pressure by allowing excess oil to return to the sump, while the
balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase. Residual oil is
returned by gravity to the sump where, after passing through the suction screen, it is again circulaced
through the engine.

The wrbochargers are lubricared Yy engine oil which is supplied to the turbo oil gallery by lines
connected to the engine accessory housing. Incorporated in the oil supply line is a pressure regulator popper
valve. The use of a restricred fitting reduces engine oil pressure to 30-35 psi pressure required for the
turbochargers. Qil is scavenged from the rurbocharger sump and rerurned to the engine sump by a scavenger
pump instailed on the hydraulic pump drive pad of the engine accessory housing,

7C-3. Troubleshooting, Troubies peculiar to the power plant are listed in Table VIIC-1 in the back of this
section, along wich their probable causes and suggested remedies. When troubleshouting engines, ground the
magneto primary circuic before performing any checks on the ignition system.

7C-. Engine Cowling,

7C-5. Removal Of Engine Cowling.
Ascertain that the master switch and magneto switches are in the off position.
Release the three cowl fasteners on each side of the engine compartment. .
Remove attaching screws from the top cowl at the firewall.
Remove attaching screws from the nose section parting surfaces.
Remove the two attaching nuts, washers and screws securing the top cowl channels to firewall.
Lift che top cowl from the engine assembly.
Discornect nose gear door actuating rods.
Disconnect cowl! flap control cables.
i. Disconnecr gear door frame channels from firewall and actachment straps from cubular strucrure
by removing screws.
j- Disconnect drain lines from bottom cowl.
k. Remove bottom cowl by removing screws securing it to the firewail,

‘FWm e pp ow

TC-6. Cleaning, Inspecdon And Repair Of Engine Cowling.
3. Clean cowling with a suitable cleaning soivent and wipe dry with a clean cloth.
b. Inspect cowling for dents, cracks, loose rivers, elongated hoies and damaged or missing fasteners,
<. Repar all defects to prevent further damage. Fiberglass repair procedures may be accomplished
according to Fiberglass Repairs, Section V.
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. 7C-7. Insullacion Of Engine Cowling.
a. Positdon the bortom cowling and secure wich screws to the firewall bulkhead.
b. Secure the gear door frame channeis to the firewall and engine mount straps using astaching

icrews.

Connect cow] flap control cables co flap acruating arms.

Connect gear door sctuating rods to doors.

Connest drain tubes to outlet in bortom cowl.

Position top cowl on engine assembly.

Armach the cowl support channeis 1o the firewall with screws, washers and nuts.

Secure the cowl nose section halves with screws.

Secure top cowl to firewall bulkhead with screws.

Adjust nose gear door. (Refer to Section V1)

Secure side panels with fasteners.

FUOEe oW ma an

7C-8. Propeller.

CAUTION

Before performing any service funcrions on the propeller, ascervain that
the master switch is OFF, the magneto switches are OFF (grounded)
and the mixture control is in the IDLE CUT-OFF posirion.

. 7C-9. Removal Of Propeller.(Refer to Figure 7C-1.)
Ascertain that master switch and magneto switches are in the OFF position.

In some manner identify the positon of each part in reladon to the other to facilitate installation,
Remove the spinner (1) by removing the screws that secure it to the spinner bulkhead.
Remove the engine cowling. (Refer to paragraph 7C-5.)
Place 2 drip pan undes the propeller to catch o spillage.
Cut the safery wire around the propelier mounting studs (7) and remove the studs from the engine
flange. The nuts are frozen and pinned to the studs, so the studs will turn with the nuts.

g Pull the propeiler from the engine shaft.

h. Remove the propeller O-ring (9) from the propeller hub O-ring groove.

i. The spinner bulkhead (10) may be removed from: che starver ring gear by removing aucs and
washers.

mpap Oy
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FIGURE 7C-1. PROPELLER INSTALLATION

7C-10. Cleaning, Inspection And Repair Of Propeller. (Refer to Figure 7C-2.)

a. Check for oil and gresse leaks,

b. Clean the spinner, propeller hub and blades with a non-corrosive solvent.

¢. Inspect che hub parts for cracks.

d. Steel hub parrs should not be permitted to cust. Use aluminum paint to touch up, if necessary. or
replace during overhaul.

e. Check all visible pares for wear and safety.

f. Check blades to determine whether they turn freely on the hub pivot rube. This can be done by
rocking the biades back and forth through the slight freedom allowed by the pitch change mechanism. {f
they appear ught and are properly lubricated. the propeller should be disassembled by an iuthorized
Service Cenrer.

g. Inspect blades for damage or cracks. Nicks in leading edges of blades should be filed out and ail
¢dges rounded. as cracks sometiumes start from such places, Use fine emery cloth for finishing.

h. [t is recommended that for severe damage. internal repairs and replacement of parts. the propeiler
should be referred to the Manufacturer or a Cervified Repair Station.

i. Grease blade hub through zerk fitting. Remove one of the two firtings for each propelier blade,
aiternate the next ume. Apply grease through the zerk fitting uncil fresh grease appears at the fiming hole of
the removed ficting. Care should be raken to avoid blowing out hub gaskers.
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FIGURE 7C-2. TYPICAL NICKXS AND REMOVAL METHODS

7C-11. Insuliadon Of Propeiler. (Refer to Figure 7C-1.)

a. Clean propeller and engine flanges.

b. Install spinner bulkhead (10) on starver ring gear, and rorque bolts ro specifications given in Table
VIIC-L.

c.  Observe the starrer ring gear to make sure it is mounted properly on the engine crankshatt flaryge.
The crankshaft flange is stamped with an “O" mark and the starter ring gear is likewise identified by an
“Q" mark. Upon installation of the starter ring gear, the markings shall be mated to insure proper
installation.

d. Lubricate and install O-ring (9) in the propeller hub O-ring groove.

e.  Mount propeller on engine. Screw each stud (7) into its mating flange bushing a few threadsara
time until all are cight. Torque bolts to specifications given in Table VIIC-i. Safety the mounting bolts with
MS520995C41 wire, routing the wire through the lock pins (8).

t. Check biade rack per paragraph 7C-13.

§- Instail engine cowling. (Reter to paragraph 7C-7.)

i. Install spinner (1) and secure with screws.

7C-12. Adjustment Of Low Pitch Blade Angle Scop.
3. The propeller comes from the factory with the low pitch stop adjusted for proper blade angle. If.
however, this adjustment has been disturbed, the following procedure is given for obraining blade angle:
1. The blade angle (refer to Table VIIC-I) is determined by placing a propeller proactor on the

face side of the propeller, at the 30 inch station, as measured from the hub center line. The blade must be
honzontal.
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2. The low pitch stop adjusument. is made by a screw in the nose of the propeller cylinder.
Rotating the screw clockwise increases the low pitch and reduces the stacic RPM by about 100 RPM for
each half turn; or vice versa.

. b. After the low pitch stop has been adjusted for proper blade angle, the governor shouid then be
adjusred to obtain maximum raved engine RPM during mke-off climb a5 described in paragraph 7C-17.

7C-13. Blade Track. Blade mack is the ability of one blade tip to follow the other, while rotaring, in
aimost the ame plane. Excessive difference-in biade track - more than .0625 inch - may be an indication of
bent blades or improper propeller instailation. Check blade rack as follows:

a. With the engine shut down and blades vertical, secure to the arcraft a smooch board just under the
tip of the lower blade. Move the rip fore and aft chrough its full “blade-shake” rravel, making small marks
with a pencil at each position. Then center the dp between these marks and scribe 3 line on the board for
the full width of the tip.

b. Carefully rotate propeller by hand to bring the opposite bisde’ down, Center the tip and seribe a
pencil line as before and check that lines are not separated more than .0625 inch.

c. Propellers having excess blsde rack should be removed and inspected for bent blades or for parts
of sheared “O" ring, or foreign particles, which have lodged between hub and crankshaft mounting faces.
Bent blades will require repair and overhaul of assembly. '

7C-14. Propeller Governor.

7C-15. Removal Of Propeller Gavernor.

a. Lift che left side pane] of the engine cowling.

b. Disconnect control cabie from governor control arm.

¢. Remove the governor mounting stud nuts. It will be necessary to raise the governor as the nucs are
being removed before the nuws can be completely removed.

d. Remove the mounting gasker. If the governor is to be removed for a considerable length of rime
and another unit is not subsatured, it is advisabie ro cover the mounting pad to prevent damage caused by
foreign macter.

7C-16. Installation Of Propeiler Governor.

2. Clean the mounting pad thoroughly making very certain that chere are no foreign particles in the
recess around the drive shaft.

b. Place the governor mounting gasket in position with the raised portion of the screen facing away
from the engine.

c. Align the splines on the governor shaft with the engine drive and slide the governor in position.

d. Raise governor off mounting pad enough to install washers and seart mounting nuts. Torque nuts
evenly.

e. Connect the conmol cable end to the governor control arm.

f.  Adjust governor control per paragraph 7C-17.
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FIGURE 7C.3. PROPELLER GOVERNOR

7C-17. Adjustment Of Propeiler Governor. (Refer to Figure 7C-3.)

a. Start the engine in accordance with the direcrions given in the Owner’s Flight Manual and ailow to
warm up.

b. Push the “PROPELLER" cockpit control as far forward as it will go. Ac this position the governor
speed adjusting control lever will be against the hizpm fine adjusting screw.

¢, Qbserve engine speed. Adjust the governor by means of the fine adjustment screw for 2700 RPM.
To do this. reiease the fasteners and lift the left side engine cowling. Loosen the fine adjustment screw
locknut and tum the hirpm fine adjusument screw in a clockwise direction to decrease engine speed and 2
counterciockwise rotation to increase engine speed. One revoiution of the fine adjustment screw increases
or decreases the propeller speed approximately 15 RPM.

d. After serring the governor for high RPM, run the self-locking nut on the fine adjustment screw
against the base projection to lock.

e.  Pull the "PROPELLER" cockpit control aft to the low RPM position.

f. Obscrve engine speed. Ser ro 1600 RPM erther by threading che fitting at the governor controi arm
into the cable. or by turning ir 1n the direction tending to remove che fitung from the cable. depending on
whether it is required to decrease or increase engine speed respectivelv. It will be necessarv. priot w0
adjusting, to remove the self-locking nut and disconnect it from the governor control arm and to release the
fitung locknur,

g Reconnect cabie to governor control arm. apply firring locknur and recheck engine by moving
cockpit control in and out of the appropnate serrings.

7. Secure the cowling.
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_ TABLE VIIC4 .

PROPELLER SPECIFICATIONS

Blade Angle Low Pitch (High RPM)  13.5° +.3°/.0°
High Pitch (Low RPM) 32 t0 34"

Propeller RPM Setting Engine Scarit High RPM 2700 RPM Max,
Engine Static Low RPM 1600 + 50 RPM Min.

Propeller Torque Limits  Description Required Torque
(Dry)
Spinner Bulkhead 22 foot pounds
Propeller Mounting
Studs 60 to 70 foot pounds
Spinner Artachment
Screws 40 inch pounds

POWER PLANT
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7C-18. Engine.

7C-19. Removal of Engine. PA-24-260 (Turbocharged) (Refer to Figure 7C-4.)

a. Turn off all cockpit switches and disconnect the battery ground cable at che bacrery.

b. Move the fuel control lever located on the fuselage floor between the two front sears to the OFF
position.

¢. Remove engine cowling. (Refer to paragraph 7C-5.)

d. Drain engine oil if desired.

¢. Remove propeller. (Refer to paragraph 7C-9.)

f. Disconnect cabin heat, fuel pump and oil ¢cooler air ducts.

NOTE

Where 2 question may arise as where to reconnect hose, line or wire, the
item at . the scparation should be idendfied (tagged) to facilitate
installacion. Open fuel, oil, vacuum lines and fittings should be covered
to prevent contamination.

§- Disconnect the manifold pressure line, No. 6 cylinder and remove clamp securing it to engine
mount.
h. Disconnect turbo oil supply lines ar the engine accessory housing.

i. Disconnect magneto “P" leads, retard lead (left magneto only) and shielding grounds from
magnetos.

j-  Disconnect tachometer drive cabie and oil temperature lead from the engine aceessory housing.
k. Disconnect vacuum hose at vacuum pump.

. Disconnecr oil cooler outlet hose ar engine accessory housing and inlet hose at oil cooler.

m. Disconnect engine breather from engine.

n. Disconnect exhaust gas and cylinder cemperanure leads from No. 6 cylinder exhaust stack and
cvlinder head.

0. Disconnecr fuel pump inier line and drain hose at firewall.
p. Disconnect fuel pressure, oil pressure and fuel flow meter vent lines.

q. Disconnect the starter cable at the starver, remove cable clamps at the left side of the engine and
engine mount, and draw cable aft to the firewall.

r. Disconnect alternavor leads ac alternacor, remove clamps securing wires to engine and draw them
afr to the firewall.

s. Disconnect alternare air door conrrol cable.

t. Disconnect thrortie, mixture and propeller governor conmol cables and remove clamps securing
them to engine.

u. Remove tail pipe braces,

v. Disconnest exhaust waste gate conrrol cables and remove clamps securing them to the tail pipes,
w. Disconnect spark plug leads irom left botrom spark plugs.

X. Remove bonding straps from engine at sides of mount,

v. Loosen magneto mounting nuts and rotate magnetos to clear engine mount,
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z. To prevent damage to the tail when removing the weight of the engine from the airpiane, atzach a
stand to the tail skid.

aa. Armach a one-half ton (minimum) hoist to the lifting sorap and relieve the tension on the engine
mounts.

ab. Check the engine for any atrachments remaining to obstruct its removal.

ac. Remove the cotrer pin, nut, washer, front rudder shock mount and sleeve from esch mounting
bolt.

ad. Slide bolts out of armaching points and swing engine free, placing it on 3 suitabie support.

7C-20. Instalistion of Engine. PA-24.260 (Turbocharged) (Refer to Figure 7C4.)

3. Artach a onc-half ton (minimum) hoist to the engine lifting strap and lift engine,

b. Swing engine into place, positioning the engine mounting lugs so0 they align witn mount
attachment poing.

¢. Insert 3 mounting bolt into the engine mount until its threaded end exrends one or two threads
from the mount icself. Insere a shock mount between the engine mounting bracket and mount. Slide the
mount boit on through the mount and insert 2 mount spacer over the boit and through the engine
mounting bracker.

d. Repear the procedures in step “c’’ with the remaining three atraching poines.

¢. lnsall the front engine shock mounts on the bolrs and over the forward end of the mount spacer:
check o see that the shock mounts are not binding. Install washers and a nut on each mounting boit.
Tighten the nuts progressively, following 3 circular sequence and torque to 40 foorpounds and safery.

f. Connect starter cable to searcer and clamp cabie to left cylinder baffles and engine mount.
Artach alternator leads to alternator and clamp them to right cylinder baffles and engine mount.
Connect governor control cable ro governor and secure wich clamps.
Connect thrortle and mixture control cabies to the injector and adjustment per paragraph 7C42.
Connect waste gaze control cables and adjusc per paragraph 7C-25.
Connect alternate air control cable and adjust per paragraph 7C-34.
Attach bonding straps to engine and engine mount.

m. Connect cylinder head temperature and exhaust gas temperature leads at No. 6 cylinder and secure
to mount,
Connect fuel pressure, fuel flow meter vent and oil pressure lines.
Connect fuel pump, inlex line and drain o firewall.
Connect oil temperature lead and rchometer cable to engine accessory housing.
Connect magneto “P" leads, retard lead (left magneto only) and shielding grounds 1o magneros,
Connect turbo oil supply lines at the engine accessory housing.
Connect manifold pressure line o number 6 cylinder.
Connect oil cooler hoses o engine and cooler.
Connect engine breather o engine and secure with clamp,
Connect vaicuum hose to vacuum pump and secure clamp.
Connect ducts to cabin heat inlet, oil cooler and fuel pump should, and secure with clamps.
Connect spark plug leads to left borzom spark plugs and secure with clamps.
Install wail pipe braces.
Install propeller. (Refer to paragraph 7C-11.)
aa. Install the proper grade and amount of engine oil,

NS x EgCETP 000D

NOTE

Refer to latest Lycoming Service Instruction No. [241,
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ab. Time magnetos to engine. (Refer 1o paragraph 7C-53.)

ac. Install cowling. (Refer to paragraph 7C-7.)

ad. Connect battery ground cable. turn fuel selector valve on. open throttle full and turn on the auxitiary
fuel pump. Check for tuel leaks,

7C-20a. Protection Of Engine Mount. The lower engine mount tubes which are next to the turbochargers have been
painted with a special heat resistant paint. Should the mount need repainting. the following procedure must be tollowed
to insure the heat resistant guality:

a.  Strip all old paint from the lower engine mount tubes.

b.  Sand the full length of the tubes and remove all grease and oil.

c.  Apply three brush coats of extra high H-170 Heat Rem. paint. or Krvlon high heat aluminum pamt
No. 1402, or Randolph products heat resistant coating No. K3760 or 3761,

NOTE

The engine mount tubes shouid be warm during the paint application.
but not hot.

d. Allow tweive hours between brush coats.

7C-21. Engine Shock Mounts. Replace engine shock mounts. Refer to Figure 7C-4 for the proper arrangement of
engine shock mount assemblies. Place shock mount with P N J-3049-35 in the top front position and shock mount with
P N\ J-3049-24 in the bottom front position. Place shock mount with P N J-3049-34 in the top rear position and ~hack
mount with P N J-3049-35 in the bottom rear position. Torque shock mount bolts to 450 to 500 in. Ibs. with torque
wrench applied to bolt heads and safety.

“C-22. Turbocharger,

TC-22A. Turbocharger Nomenclature. Many unfamiliar terms may appear on the following pages of this manual. An
understanding of these will be helpful. if not necessary. in performing maintenance and troubleshooting. The followning
is a list of commonly used terms and names as applied 1o turbocharging and a brief description.

TERM MEANING

Supercharge To increase the air pressure (density) above or higher than ambient conditions.

Supercharger A device that accomplishes the increase in pressure.

Turbo-supercharger More commonly referred to as a “Turbocharger™ this device is driven by a turbine
The turbine is spun by energy extracted from the engine exhaust gas.

Compressor The portion of a turbocharger that takes in ambient air and compresses it before
discharging it to the engine.

Turhine The exhaust driven end of the turbocharger unit.

Wastegate and Actuator The wastegate is a butterfly tvpe valve in the exhaust by-pass which. throughout 115

tExhaust By-Pass) travel from open to closed. allows varied amounts of exhaust gas to bv-pass the

turbin. controlling its speed. hence the output of the compressor, The actuator is
operated by a hyvdraulic piston operated by engine oil and cylinder with the piston
linked to an arm on the buttertlv valve shaft,

REVISED: 4/10/81 POWER PLANT
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Ground Boosted or These phrases indicate that the engine depends on a certain amoum.

Ground Turbocharged turbocharging at sea level to produce the advertised horsepower. An engine
that is so designed will usually include a lower compression ratio to avoid
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.

Normalizing 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™.

Overboost 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
malfunctlomng 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 Overshoot is a condition of the automatic controls not having the ability to
respond quickly enough to check the inertia of the turbocharger speed increase
with rapid engine throttle advance. Overshoot differs from overboost in t
the high manifold pressure lasts only for a few seconds. This condition cl.‘.
usually be overcome by smooth throttle advance. A good method fo:
advancing the throttle is a follows. After allowing the engine oil to warm up to
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.

Bootstrapping This is a term used in conjunction with turbo machinery. If you were to take all
the air coming from a turbocharger compressor and duct it directly back into
the turbine of the turbocharger, it would be called a bootstrap system and if no
losses were encountered, it would theoretically run continuously. It would also
be very unstable because if for some reason the turbo speed would change. the
compressor would pump more air to drive the turbine faster, etc. A turbo-
charged engine above critical altitude (wastegate closed) is similar to the
example mentioned above, except now there is an engine placed between the
compressor discharge and turbine inlet. Slight system changes caused the
exhaust gas to change slightly, which causes the turbine speed to change
slightly, which causes the compressor air to the engine to change slightly, which
in turn again affects the exhaust gas, etc.

Critical Altitude A turbocharged position engine’s wastegate will be in a partially open position
at sea level. As theaircraft is flown to higher altitude (lower ambient pressures)
the wastegate closes gradually to maintain the preselected manifold pressure.
At the point where the wastegate reaches its full closed position, the preselected
manifold pressure will start to drop and this is considered critical altitude.
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7C-23. Removal Of Turbocharger.

a. Remove the bottom cowling.

b. Disconnect air ducts at compressor inlet and outlet. When removing the right rurbocharger unit
disconnect inler duct at the air plenum and remove plenum from turbocharger by loosening clamp at
compressor inlet and removing boit artaching it o turbocharger.

Disconnect waste gate congol cable and remove cable clamp from turbocharger exhaust seack.
Disconnect turbocharger exhaust stack brace.

Remove V band clamps ac turbine inlet and oudert.

Pull exhaust stack assembiy aft and down.

Disconnecs oil inlet and outler lines from turbocharger.

Remove bolr artaching inboard mount to turbocharger mounting lug.

i. Remove nuts, washers and boit aztaching top rurbocharger mount to engine.

7¢-24. Insuilation Of Turbocharger.

2. Ascertain that inboard rurbocharger mounr is installed on aft fuel injector mounting studs and
engine sump, and safetied.

b. Install oil line fittings in rurbine center housing,

¢. Inseail rop mount on turbocharger and secure with cap screws aid safery wire.

d. Install blanket on turbine housing and secure with safery wire.

¢. lasall rurbocharger assembly on engine, insert washers between rop mounr and engine sump
flange and secure mount to flange with bolt washers and nuts.

f. Loosen V band clamp attaching the two halves of the turbine together. If necessary rotate rurbine
housing to align che compressor discharge outler with the compressor discharge assembly (air box).

g Torque the turbocharger cenrer section V band clamp vo 30-40 inch pounds.

h. Secure rurbocharger ro the inboard mounting brace with bolt washers and nut, Position washers as
required on cither side of the turbocharger mounting lug to prevent pre-load on the inboard brace when
mounting boit is torqued.

i. Connecr inlet and outlet oi] lines to turbocharger.

j.  Position inlet and outlet exhaust stacks with gaskets on exhaust turbine housing and secure with V
band clamps. Torque clamps to $3-75 inch pounds.

gw o pn

NOTE

For all “V™ band couplings on the exhaust system, be sure parts are
concentric before tightening couplings. Coupling will not center parrs
automatically.

POWER PLANT
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1. PROPELLEN GOVERNOR

2, STARTER RING 4EAR

3, LIFTING STRAP

4, FUCL DISTRIBUTOR VALVE

8. SPARK PLUS

6, ENGINR OlIL FILLER

7. TUABRD OIL REDUCTION CHECK VALVE
3, ENAINE SHOCK MOUNT (REFER TGO SKETCH A)
9, VACUUM PUMP

10. MANIPOLD PRESSURE LINE

11, AIR FILTER 3OX

12, CARIM NEAT DUCTS

13, CXMAUST MUFFLER

14, COMPRESSOR INLET DUCT

19, EXHAUST STACKS

18, TURBINE INLET DUCT

17. TURBINE BLANKET

10. WASTL SATE

19. EXHAUST 4AS TEMPERATURE MROBE
20, TURBO OIL, INLET LIMNE
21. EXHAUST TAIL PIPE, LEPY

22. OIL COOLEN
23, EXNAUST TALL PIPE, RIGHT

24, WOLT

29, EMOINE MOUNT

20. COTTER PiN

27. wur

28, WASHERS

I, SKETCH A

Figure 7C-4. Engine Installation (PA-24-260 Turbochargcd) .

REVISED: 4/10/81
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k. Connect turbocharger ontet stack brace.

I. Connect waste gare control cable and clamp to turbocharger oudet stack.

m. Adjust control cable rod so swagged ares is recessed into cable arrachment clamp with waste gate
in the closed position.

n. Connect compressor oudet and inler ducts and secure with clamps. When installing the right
turbocharger, posicon air plenum on wrbocharger and secure to compressor inlet with clamp and to
turbocharger lug with bolt, washer and nut. Connect inlet and ouder air ducrs to air pienum and secure
with clamps,

6. Adjust turbochargers to engine, (Refer to paragraph 7C-28.)

p. Rerorque all V band clamps afrer run in. S

q. Install engine cowling. (Refer to paragraph 7C-7.)

7C-25. Adjustment Of Turbochargers.

1. Remove bortom engine cowl.

b. Adjust waste gate conaol cable rods so both waste gates close at the same time and swagged area is
recessed into cable artachment clamp.

¢.  Start engine with turbochargers *“off”’ and allow engines to warm up.

d. Run engine at full throtde (2700 RPM) and advance rurbocharger control lever uneil 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 conerol lever back to its stop.

2. Safery all control cable connections and install quadrant trim panel.

h.  Install bortom engine cowl,

7C-26. Overboost Pressure Relief Valve. The overboost pressure relicf 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 retief 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. Removai Of Pressure Relief Valve.
1. Remoave bottom engine cowl. (Refer to patagraph 7C-5.)
b. Remove boits securing relief valve to compressor discharge box.
¢. Cap compressor discharge box to prevent contamination.

7C-28. Cleaning And Inspection Of Pressure Relief Valve,

a. Clean vaive and sear areas with solvent or air.

5. Inspect valve action by pushing on pressure side, to determine chat bellows or spring are not
restricted.

¢. Inspect valve and seat for wear or damage.

d.  Inspect "O" rning gasker for damage or deterioration.

POWER PLANT
ISSUED: 8/18/72
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7C-29. Insuallstion Of Presgure Relief Valve.
a. Clean mouncing flanges.
b, Install relief valve with “O" ring gasket on compressor discharge box and secure with bolits.
c. Instail boctom cowl. (Refer to paragraph 7C-7.)

7C-30. Induction Air Fileer.

7C-31. Removal Of Air Filter.
s. Loosen the right side cowl fasteners and life cowl.
b. Loosen air box door fasteners and open door.
¢.  Pull air filter out of box.

7C-32. Service lnstructions.

a. Blow filter our with compressed air from the gasker side or wash in warm water and mild
detergent.

b. Dry thoroughly.

¢. When operating in dusty condirions inspecr filter daily.

7C-33. Installacion Of Air Filter.
a. With the gasker side of the filter down, slide it into the air box.
b. Ascertain that the reraining springs are holding the filter securely.
¢. Close air box door and secure.
d. Close cowl and fasten.

7C-34. Alternate Air Door. The alternate air door, located in che induction system, on the front side of
the air pienum, between the air filter and the turbocharger units, is to provide a source of air should there
be an air stoppage through the filter system. The following should be checked during inspecnon:

2, Door seals are tight and hinges are secure.

b. Actuate the door to derermine chat it is not sticking or binding.

¢. Check cockpit control cable for free travel.

d. Check rhat when the control knob in the cockpit is full in, the cable is adjusted to allow
approximately one-eighth inch between the acruating arm roller and the door when fully closed.

e. Check that the spring tension of the door is tight enough to allow the door to remain closed at fuil
engine rpm, vet should there be an air stoppage chrough the filter it will be drawn open.

POWER PLANT
ISSUED: 8/18/72
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7C-34A. Indicator, Mixture Control (EGT). The mixture control indicator is to
aid the pilot in selecting the most economical fuel-air mixture for cruising flight at a power
setting of 75% or less. It is a sensing device to monitor the fuel-air mixture leaving the engine
cviinders. If. after checking with the trouble-shooting chart, the indicator is found 1o be
defective it shouid be repiaced. If the leads are found to be defective they shouid be repiaced.

NOTE

When replacing leads it is important to use the same type and
length of wire as the resistance of the leads is critical for proper
operation of the gauge,

7C-34B. Cleaning and Inspection. Unless mechanical damage is evident, broken glass, bent
or broken pointer or broken case, the following checks should be performed before removing the
instrument.

a. Remove probe from exhaust stack and check for broken weld (at tip end) or bumt end.
Mecasured resistance of probe should be .8 ohms.

b. Disconnect lead wires at instrument and measure resistance of lead wires. Resistance
with lead wires connected to probe should be 3.3 ohms.

CAUTION

Do not connect ohmmeter across meter. It will burn-out the
movement of the meter.

¢.  With leads connected to instrument. heat probe with propane torch to dulil red. The meter
shouid read up to the fourth graduation. or approximately 1500°F. If the meter does not move, replace
it.

TABLE VIIC-IA TROUBLESHOOTING CHART
(MIXTURE CONTROL INDICATOR)

TROUBLE CAUSE . REMEDY
Gauge inoperative Defective gauge. probe Check probe and lead wires
or wiring. for chafing. breaks or

shorting between wires
and or metal structures,

Flucruating reading Loose, frayed or broken Clean and tighten con-
electrical leads or faulty nections. Repair or replace
connections. defective leads.

POWERPLANT

ADDED: 8/10/79
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VIEW “A"

.189 HOLE {IN STACK)

CHOOSE A SUFFICIENT NUMBER OF ALTERNATE LARGE AND
SMALL SPACERS TQ LOCATE “TIP" QF PROBE, WHEN
ASSEMBLED. NEAR CENTER OF EXHAUST STACK.

FIGURE 7C-5a. INDICATOR PROBE INSTALLATION

POWERPLANT
ADOED: 9/10/73

2H3



PIPER COMANCHE SERVICE MANUAL

7C-34C. Installation of Mixmure Control Indieator Probe. When making the inswllation of the
indicator probe in an exhaust stack which has not been previously drilled locate the required hole as
follows:

a. Locate the Number 6 cylinder exhaust stack.

b.  Measure to a point on the exhaust stack 3 inches from the engine exhaust port (Refer to Fig.

T1C-5A). . .
¢, Drill a.189 inch hole located as shown in figure 7C-5A.

d. Install indicator probe as indicated in figure 7C-5A.

INTENTIONALLY LEFT BLANK

POWERPLANT
ADDED: 9/10/79
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7C-35. Fuel Injector.

7C-36. Fuel Injector Maintenance.
a. In general, lictle artention is required between injector overhauls. However, it is recommended that
the following items be checked during periodic inspection of the engine.

1. Check rightness and lock of all nuts which fasten the injector to the engine.

2. Check all fuel lines for tightness and evidence of leakage,

3. Check throttle and mixture control rods and levers for tightness and lock.

4. Remove and clean the injector fuel inlet strainer at the first 25 hour inspection and each 50
hour inspection thereafter. Damaged strainer 0" rings shouid be replaced. Torque strainer to 65-70 inch
pounds.

b. Tests prove that gasoline which becomes stale due to prolonged storage absorbs oxygen rapidly.
This stale oxidized gasoline acquires a very distinctive odor similar to varnish, causes rapid deterioration of
synthetic rubber parts, and also forms a gummy deposit on the internal metal parts. This condition,

however, does not occur during normal operation of the injector where fresh fuel i1s being constantly
circulated,

7C-37. Lubricadon Of Fuel Injector.

2. There is very little nced for lubrication of the injector in the field between regular overhauls.
However, the clevis pins used in connection with the throttle and manual mixture control levers should be
checked for freedom of movement and lubricated, if necessary.

b. Place a drop of engine grade oil on the end of the throttle shaft in such a manner that it can work
into the throttle shaft bushings.

7C-38. Removal Of Fuel Injector,

Remove the bortom engine cowl,

Disconnect flexible ducts from compressor discharge box.

Remove compressor discharge box from injector unit by removing safety wire and cap screws.
Disconnect throttle and mixture control cables from injector unit.

Disconnect inlet and outlet fuel lines from injector unit.

Remove both inboard turbocharger support braces.

Remove remaining nuts attaching injector to engine.

The mixture control cable bracket may be removed from the injector unit by removing attaching
safety wire and screws.

FHE 0 o n o

POWER PLANT
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7C-39. Preparation Of Fuel Injector For Shipping. Any unit taken out of service, or units being returned
for overhaul, must be flushed with preserving oil (Specification MIL-0-6081, Grade 1010), using the
following procedures:

a. Remove plugs and drain all fuel from the injector. If available, apply 10 to 15 psi air pressure to
the fuel inlet until all fuel is discharged from the injector.

b. Replace plugs and apply flushing oil filtered through & 10-micron filter at 13-15 psi to the injector
fuel inlet until oil is discharged from the outler.

c. Replace fuel inlet shipping plug.

CAUTION

Do not exceed the above air pressure as internal damage to the injector
may result.

d. After filling with preservative oil, the injector should be protected from dust and dirt and given
such protection against moisture as climatic conditions st the point of storage require. In most cascs,
storing the unit in a dry area will be sufficient.

e. If the unit is to be stored near or shipped over salt water, the following precautions should be
observed:

1. Spray the exterior of the injector with an approved preservative oil.

2. Pack in a dustproof container, wrap the container with moisture and vapor-proof material and
seal. Pack the wrapped unit in a suitable shipping case. Pack a one-half pound bag of silica gel crystals in the
dustproof container with injector. The bag must not touch the injector.

CAUTION

Extreme caution should be exercised when handling or working around
the injector to prevent oil or fuel from entering the air sections of the
injector. As explained previously, damage to the air diaphragm will
result. Fluid can easily enter the air section of the injector through the
impact tubes or the annular groove around the venturi. For this reason,
1 protective plate should be installed on the scoop mounting flange
when performing routine maintenance on the engine. Such as washing
down the engine and air scoop, servicing the air filter (surplus oil on the
clement), or when injecting preservative into the engine prior to storing
or shipping.

7C-40. Preparation Of Fuel Injector For Sexvice. Fuel injectors that have been prepared for storage should
undergo the following procedures before being placed in service.

a. Remove and clean the fuel inlet strainer assembly and reinstall.

b. Inject clean fuel into the fuel inlet connection with the fuel outiets uncapped until clean fuel flows
from the outlets. Do not exceed 15 psi inlet pressure.

POWER PLANT
ISSUED: 8/18/72
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FUEL FLOW
FUEL STRAINER INDICATOR
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Figure 7C-6. Schematic Diagram of RSA Fuel Injector System
(PA-24-260 Turbocharged)
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7C-1. Insmllation Of Fue Injector.

3. Ingmall mixture conerol cable bracker on injector unit and secure with screws and safety wire,

b. Install injector unit with gasket on engine and hold in place with washers and nuws on the two
front mounting studs,

¢. Install the inboard turbocharger support braces securing them ro each aft injector mounting stud,
to each rurbocharger inboard mouating lug and to the engine sump.

d. Safery the fuel injector mounting nuos with pal nuts and safety wire the cap screws securing the
turbocharger suppore braces to the engine sump.

e. Connect the inlet and ouder fuel lines o the injecvor unit.

f. Connecr the throttle and mixture controi cables to the injector unit and adjust per paragraph
7C-42.

g Insallation compressor discharge box with gasket on injector unit and secure with cap screws and
safery wire, '

h. Connect flexible ducrs from compressor outer to compressor discharge box and secure with
clamps,

i. Adjust idle speed and mixture. (Refer to paragraph 7C-43.)

J. Install engine cowling. (Refer to paragraph 7C-7.)

7C-42. Adjustment Of Throtte And Mixture Congols. The throctle and mixture controls are adjusted
when the throttie arm on the injector is rotated forward against its full chrottle stop and the mixture arm is
rotated forward against ics full rich stop, their respective cockpit control should be .062 of an inch in from
their full forward stops.

1. At the injector, disconnect the throctle 2nd/or mixrure control cable end from its control arm.

b. Loosen the jam nurt securing the cable end.

¢. Adjust the linkage by rotating the cable end to obuin the .062 of an inch spring back of the
cockpit control lever when the throttie or mixture conrtrol arm contacrs irs scop.

d. Reconnect the cable end to its control arm and secure jam nut.

e. Pull the thromle and mixture controls in the cockpit full aft to ascertain that the injector idle
screw contacts its stop and the mixture control arm contacts its lean position.

7C-3. Adjustmenr Of Idle Speed And Mixture.

3. Start the engine and warm up in the usual manner until oil and cylinder head remperarures are
normal,

b.. Check magnetos. If the "“mag-drop” is normal, proceed with idle adjustment.

¢. Close the throtde to idle. If the RPM changes appreciably after making the idle mixrure
adjusument during the succeeding steps, readjust the idle speed to the desired RPM.

NOTE

The idle mixture must be adjusted with the fuel boost pump “ON".

POWER PLANT
ISSUED: 8/18/72
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2497

1. I1BLE SPEED ADJUITMENT
2. IDLE MIXTURE ADNUITMENT
3. MIZTURE ARM

4. FULL SCWEEN

FIGURE 7C-7. FUEL INJECTOR

d. When the idling speed has been stabilized, move the cockpit mixture control with a smooth, steady
pull toward the “ldle Cut-Qff" posidon and observe the rachometer for any change during the “leaning”
process. Caution must be exercised to return the mixcure contol o the “Full Rich” positon before che
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 adjusunent is too rich or too lean, rurn 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
adjusement of the idle speed adjustment to obtain the desired idling RPM with closed throttle, The above
method aims at 2 serting that will obtain maximum RPM with minimum manifold pressure. In case the
serting does nor 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 altirude upon
idling adjustment,

POWER PLANT
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FIGURE 7C-8. FUEL AIR BLEED NOZZLE

7C-343. Fuel Air Bleed Nozzles.

7C-45. Removal Of Fuel Air Bleed Nozzles. The nozzies must be carefully removed as theyv or the cilinders
may be damaged.

Remove the top engine cowl,

Disconnect vent line from shroud by expanding clamp and removing line,

Disconnect the fuel line from the nozzle.

Remove the spring retainer, spring and shroud from the nozzle.

Carefully remove nozzle. using the correct size deep socket.

Clean and inspect the nozzle as given in paragraph 7C 46,

~facom

7C-16. Cleaning And Inspection Of Fuel Air Bleed Nozzle.

a.  Clan the nozzle with acetone or Methylethylketone (MEK) and blow out all foreign particles with
compressed air in the direction opposite that of fuel flow. Do not use wire or other hard objects 1o clean
orifices.

b.  Inspect the nozzle and cylinder threads for nicks. stripping or cross-threading and battered or
rounded hexagons.

¢.  Inspect and replace nozzle O-rings found to be cracked. brittle or distorted. Refer to Licoming
Service Instruction No. 1275 for detailed test procedure of air bleed nozzles.

TC-47. Installation Of Fuel Air Bleed Nozzles.

a. [t s important for the nozzles to be correctly positioned with the bleed hole facing upward.
b.  Install the nozzies and torque to 60 inch-pounds.
c.  Ascertain that the O-rings are properly installed on the nozzle stem and inswall the nozzie shroud.

{Refer 1o Figure "C-8.)

d.  Connect the vent to the nozzle shroud.

¢.  Install the spring and spring retainer on the nozzle stem.

f. Connect the fuel line 1o the nozzie and adjust the connecting venmt line to align and center the
injector nozzle with the injector nozzle shroud and secure with clamps.

L. Install the top engine cowl .

ISSUED: 8/18/72 POWER PLANT
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7C~8. Ignition System Maintenance.
7C—+49. Magneto.

CAUTION

Ascerrain that the primary circuit of boch magnetos is grounded before
working on the engine.

7C-50. Inspection Of Magneto.

1. Afrter the first 25 hour and 50 hour periods, and periodically thereafter, the contact assemblies
should be checked. Examine the poino for excessive wear or burning. Points which have deep pies or
excessively burned aress should be discarded. Examine the cam follower felt for proper lubrication. (f
necessary, points can be cleaned by using any hard finished paper. Clean breaker compartment with drv
cloth,

b. If engine operating troubles develop which appear to be caused by the ignition svstem, it is
advisable to check the spark plugs and wiring first before working on the magnetos.

c.  Should the trouble appezr definitely associaced with the magneto, the most effecrive measure is to
install a repiacement magneto which is known to be in satisfactory condition and send the suspected uait to
the overhaul shop for rest and repair.

d. Should this not be possible, a visual inspection may disclose the source of trouble. Remove the
harness ouder plate from the magneto. Inspect for the presence of moisture and foreign matter on the
rubber grommer and high tension outlet side of distributor block. Check height of block contact springs
(0.422 max. from top of block tower to spring). Also check for broken leads or damaged insulation. If
either is present, remove magneto and replace.

¢. Remove the breaker cover and hamess securing screws and nuts, and separate cover from magnero
housing, Check contact assemblies to see thar cam follower is securely riveted to its spring. Examine the
contact points for excessive wear or burning, Figure 7C-9 shows how the average contact point will look
when surfaces are separated for inspection. Desired contace surfaces have a dull gray, sand-blasted (almost
rough) or frosted appearance, over the area where electrical contact is made. This means that poines are
worn in and mated to each other, thereby providing the best possible electrical contact and highest
eificiency of performance,

f.  Minor irregularities or roughness of point surfaces are not harmful (refer to Figure 7C-9 center).
Neither are small pits or mounds, if not oo pronounced. If there is a possibility of pit becoming deep
enough to penetrate pad, Figure 7C-9, right, reject contace assembly.

NOTE
No attempr should be made to stone or dress the contact points. If the

points are bad or show excessive wear, the complete contact assembly
should be replaced.
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NORMAL POINT IS SMOOTH MINOR IRREGULARITIES - WELL DEFINED MOUND
AND FLAT. SURFACE HAS SMOQTH ROLLING HILLS EXTENOING NOTICEABLY
OULL GRAY '"SANDBLASTED'' AND DALES WITHOUT ANY ABOVE SURROUNDING
APPEARANCE DEEP PITS OR MIGM PEAKS. SURFACE,

THIS IS A NORMAL CON-
DITION OF POINT WEAR.

FIGURE 7C.9. CONTACT POINTS

g Check condition of the cam follower felr. Squeeze felr tightdy berween chumb and forefinger. If
fingers are not moistened with oil, re-oil using 2 or 3 drops of Scintilla 1086527 lubricant. Allow
approximately 30 minutes for feit to absorb che oil. Blot off the excess with 2 clean cloth. Too much oil
may foul contace points and cause excessive burning.

h. Check che capacitor mounting bracker for cracks or looseness. Using the Scintilla 11-1767-1, -2 or
-3 Condenser Testor or equivalent, check capacitor for capacitance, series resistance and leakage,
Capacitance shall be ar least 0.30 microfarads,

i.  Check magneto to engine timing as follows:

1. Connect Scintilla 11-851 Timing Light or equivalent across the main contacr assembly.

2. Slowly bring the engine up to number one cylinder advance firing position as instructed in
paragraph 7C-53. Ar this instant the dming light should go out. If it does, the magnero is properly timed to
the engine, [f the timing light does not go out, removal of the magneto for internal timing check and
inspection is recommended.

NOTE

The magnero service insuctions in this manual are to cover minor
repairs and timing. For further repairs and adjustments of the magnezo,
it 15 recommended that the manufacturer's recommended service
instructions be followed.

POWER PLANT
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7C-51. Removal Of Magneto. Before removing the magnero, make sure magneto switches are off.
2. Remove the barness assembly rerminal plate from the magnero.

WARNING

The magneto is noc incernally grounded: when the ground lead is
disconnected, the magnero is hot. Removing the harness assembly
terminal plate first and installing it last minimizes the danger of starring
the engine accidenwlly when the ground lead is removed from the
magneto.

b. Disconnect the ground lead and the retard spark lead on the left magneto, at the magneto.
¢. Remave the nuts and washers and draw the magnero from the engine.

7C-52. Timing Procedure. (Internal Timing.)

a. Remove the cover to the contac(s), distributor block, ere.

b. To internally time the main contact assembly of cither the dual-breaker magneros or the
single-bresker magneros, proceed as follows:

1. Loosen the nut securing the drive plate to the magneto shaft sufficiently in order to install the
Scintilla 11-8465 Rovor Holding Tool under the nut and flat washer as shown in Figure 7C-10. Tighten the
nut securely.

2. Remove the timing inspection plug from the tp of the magneto. Turn rotating magner to

. proper neutral position. This position is determined by locating keyways on drive end of magner shaft at 12
o'clock with respect to name plate on housing. Tighten adjustng knob of 11-8465 Rotor Holding Tool
until pressure is applied on housing {lange preventing magnet from turning.

3. Loosen and rotate cam unul cam follower of main contact assembly rests on highest point of
cam lobe. Adjust main contact assembly to obrtain the clearance of 0.016 inch. Tighten main contact
assembly securing screws to 20-25 inch pounds.

4. Install the 11-8693 Timing Plate Assembly and the 11-8149 Pointer Assembly of the 11-8150
Scintilla Timing Kit to brezker compartment of magneto. (Refer to Figure 7C-11.) Align pointer assembiy
with the 0 mark on timing plare. Loosen adjusting knob of 11-8465 Rotor Holding Tool and turn rotating
magnet in normal direction of rotation until pointer indexes with the respective E gap mark (15° = 2°).
Tighten adjusting knob of 11-8465 Tool and remove the 11-8149 Pointer Assembly from magneto. Using a
tming light, adjust main contact points to just open. This adjustment shall be made by rotaung cam, in
opposite direction of rotation, a few degrees beyond point where contacts ¢lose. Then rotate cam in normal
direction of rotation until contacts just open. While holding cam in this exact position. push cam on magner
shaft as far as possible with the fingers. Exmreme care must be exercised in this operation. If cam adjustment
is changed in the slightest degree, the timing of the magneto will be thrown off. Do not drive cam on shait
with 2 mallet or other instrument. Tighten the securing screw thereby drawing the cam down, evenly and
ughtly. Torque screw to 16-20 inch pounds. Loosen the 11-8465 Rotor Holding Tool adjusting knob and
return rotating magnet to neutral position. Reinstall the 11-8149 Pointer Assembly over 0° mark on timing

plate, Rotate magnet shaft in normal direction of rotarion and check for opening of main contacs points at
E gap setting (15° = 2°).

POWER PLANT
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FIGURE 7€C-10. ROTOR HOLDING TOOL FIGURE 7C-11. TIMING KIT INSTALLED
INSTALLED

¢. The retard concact assembly of the duai-bresker magnetos may be timed as follows:

1. The retard conract assembly is adjusted to open 2 predetermined number of degrees after the
main contact assembly opens. The degree of retard for any particular magneto is stamped in the bottom of
the breaker compartment.

2. Locate the exact point of main contact assembly opening and set the 118149 Pointer
Assembly over the 0 mark on the 11-8693 Timing Plate Assembly. Tumn rotating magnet in the direction
of normal rotation until pointer indexes with the degree of retard. Tighten adjusting knob of 11-8463
Holding Tool and set retard contact assembly to just open, within +2° <. Tighten securing screws to
20-26 inch pounds. Loosen adjusting knob of holding tool and turn rotacing magnet until cam follower s
on high point of cam lobe. Contact clegrance shall be 0.016 + 0.006 inch. If dimension is not within limitcs,
re-adjust contact assembly and recheck to be sure that points will open within retard degree rolerance,
Remove the 11-8150-1 Timing Kit and two studs from the magneto.

d. If che distributor block was not removed from the housing, the internal timing may be checked by
turning the magneto in the normal rotation to number one firing position (keywsy up and main points just
opening). At this position, the reference line on the distributor block should line up between the L and LB
marks on the gear. On single contact magnetos the line should favor the L mark and on the dual contact
magnetos the line should favor the LB mark, if possible.

e. If che distributor bloek was removed from the housing, the distributor gear alignment and internal
check may be accomplished as follows:

1. Tum rotaring magnet in direction of rotation until it is located in firing position (keyway up
and main points just opening). Tighten adjusring knob of 11-8465 Rotor Holding Tool. Apply a light
coating of Bendix Grease P/N 10-27165 to teeth of distributor gear, if needed. The large diswibutor gear
incorporates four timing marks, L, and LB for left hand rotarion and R and RB for right hand rotation.

2. With distributor gear assembled ro block, turn gear uncil raised rib on block lines up between
the L and LB marks. Assembie block and gear into housing, meshing the distributor gears together. For the
dual contact assembly magnero, distributor block rib must align between painted marks, However, the rib

should favor the LB mark, if possibie. (Refer to Figure 7C-12.) On the suingle contact magneto the rib
should favor the L mark.
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FIGURE 7C-12. ALIGNING TIMING MARKS FIGURE 7C-13. FORMING LEADS IN
SINGLE CONTACT ASSEMBLY MAGNETO BREAKER COMPARTMENT

3. Secure diseributor block to housing with studs and washers. Tighten studs finger tight. Loosen
the 11-8465 Rotor Holding Tool and tum rotating magnet in reverse direction of rocation unti timing light
indicates main contact assembly has just opened and check o make certain timing marks align within
tolerance indicated above. Tighten block securing studs, first to 48 inch pounds torque and then final
torque to 20 inch pounds.

4. Insert the tip of your small finger through timing hole in housing and against large distributor
gear teeth. Rock distributor gear back and forth slightly. There must be perceptibie backlash berween ceeth
of large and small gears. This check should be made at three different points, 120° apart on gear. If
backlash is not evident, repiace large dismributor gear,

5. instll the breaker cover and complete reassembly of the magnero. Refer to manufacrurer’s
publications for complete disassembly and reassembly procedures.

f. Install and time magneto, removed from engine, in accordance with paragraph 7C-53.
§- Secure external switch and retard leads to the breaker cover terminals. Connect harness assembly
to the magneto.

7C-53. Installarion And Timing Procadure. (Timing Magneto to Engine.)
a. Remove 3 spark plug from No. 1 cylinder and tum crankshaft in direction of normal rotation unzuil
the compression stroke is reached,

NOTE
The advance timing mark on the rop face of the starter nng gear is

marked ac both 20° and 25° BTC. Use oniy the 25° BTC mark when
uming the magnetos to the engine.

~ POWER PLANT
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Timing Mark

e

FIGURE 7C-14. ENGINE TIMING MARKS FIGURE 7C-15. MAGNETO TIMING MARKS

b.  Continue turning the crankshaft until the 25° advance timing mark is in alignment with the smatll
hole located on the top face of the starter housing at the two o'clock position. (Refer to Figure 7C-14.)

c.  Remove the inspection plug on the left magneto and turn the drive coupling in direction of normatl
rotation until the first painted chamfered tooth is aligned in the center of the inspection hole. (Refer
Figure 7C-15.) Without allowing the gear to turn from this position. assemble gasket and magneto to ‘
engine. Secure in place with washers and nuts: tighten only finger tight,

d.  Fasten ground wire of electric timing light to any unpainted portion of the engine. and one of the
positive wires of the timing light to a suitable terminal connected to the ground terminal of the magneto.
Then turn the engine crankshaft several degrees from the advance timing mark in direction opposite to that
of normal rotation.

¢.  Turn on the switch of the timing light, which should be lit. Turn the crankshaft slowly in direction
of normal rotation until the mark on the starter gear aligns with the hole in the starter housing. at which
point the light should go out. If not. turn the magneto in its mounting flange and repeat the procedure until
the light goes out. Repeat the same procedures with the right magneto.

NOTE

Battery powered timing lights operate in the reverse manner from
that described above: the light goes on when the marks align.

f.  After both magnetos have been timed. leave the timing light wires connected and recheck
magnetos as previously described to make sure that both magnetos are set to fire together. If timing is
correct, both timing lights will go out simultaneously when the timing marks are in alignment. Tighten nuts
to specified torque.

REVISED: 4/10/81 POWER PLANl
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g  Afrer magnetos have been properly timed. replace breaker cover and secure.

h. Install the ground lead and the retard spark lead on the lefx magnero,

i. Place the harness terminal plate on the magnero and tighten nut around the plate alternately to
seat cover squarely on magneto. Torque nuts to 18 to 22 inch pounds.

7C-54. Starting Vibrator Checking Procedure.

i, Measure voltage berween vibrator terminal marked “in" and the ground terminal while operating
starter. Qurpuc must be at least 8-voits on 12-voit systems.

b. If voltage is adequare, listen for buzzing of vibrator during searving. If no buzzing is heard, either
the vibrator is defective or the circuit from the output “BO"” terminal on the vibrator to the retard (dual
bresker) magnero is open. Check both switch and retard circuits. Also check for good electrical ground.

¢. Rerard points may not be closing due to wrong adjustment, or may not be elecrrically connecred
in the circuit due 10 a poor connection. [nspect retard points to see if they close. Check for proper contact
at the swirch ind retard rerminals of retard (dual breaker) magneto and ac the vibrator. Check wiring.

d. Tum engine in proper direction of rotation undl rerard poines just open on No. one cylinder
position. Remove input connection from starrer to prevent engine turning. Hold No. one plug head 5/16
inch from ground energize vibrator by turning switch to stare. Plug lead should chrow a $/16 inch spack.
Observe spark at plugs spark cap. If spark is weak or missing, try new vibrator. If this does not correct
rouble, remove magneto and check for improper internal dming or improperly meshed diseributor gears.

CAUTION

When checking vibrator action, stand clear of propeiler or remove spark
plug rerminals.

7C4S5. Harness Assembly.

7C-56. lnspection Of Harness.

2. Check lead assemblies for nicks, cuts, mutilated braiding, badly worn section or any other evidénce
of phvsical damage. Inspect spark plug sieeves for chafing or tears and damaged or stripped threads on
coupling nuts. Check compression spring to see if it is broken or distorted. Inspect grommer for tears.
Check ail mounting brackets and clamps to see that they are secure and nor cracked.

b. Using an ohmmeter, buzzer, or other suitable low voltage device, check each lead for continuity. If
continu