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WARNING

The information contained in this manual is
periodically ' revised. Piper Aircraft Corporation
urges all users of this manual to keep it current.
Contact your nearest Piper Aircraft Corporation
distributor to arrange for a subscription to future
revisions.

NOTE

Revision service is available in aerofiche format only.




AEROFICHE EXPLANATION AND REVISION STATUS

The Service Manual information incorporated in this set of Aerofiche cards has been arranged in
accordance with the general specifications of Aerofiche adopted by the General Aircraft Manufacturer’s
Association, (GAMA). The information compiled in this Aerofiche Serivce Manual will be kept current by
revisions distributed periodically. These revisions will supersede all previous revisions and will be complete
Aerofiche card replacements and shall supersede Aerofiche cards of the same number in the set.

Conversion of Aerofiche alpha/numeric code numbers:

First number is the Aerofiche card number.
Letter is the horizontal line reference per card.
Second number is the vertical line reference per card.
Example: 2J16 = Aerofiche card number two of given set, Grid location J16.

To aid in locating the various chapters and related service information desired, the following is provided:

1. A complete manual Table of Contents is for all fiche in this set.
2. A complete list of Illustrations is given and follows the Table of Contents.
3. A complete list of Tables is given for all fiche in this set and follows the list of Illustrations.
4. A complete list of paragraph titles and appropriate Grid location numbers is given at the beginning of
each Chapter relating to the information within that Chapter.
5. ldentification of Revised Material:
. Revised text and illustrations are indicated by a black vertical line along the left-hand margin of*;
' the frame, opposite revised, added or deleted material. Revision lines indicate only current revisions
with changes and additions to or deletions of existing text and illustrations. Changes in
capitalization, spelling, punctuation, indexing, the physical location of the material or compléte page
additions are not identified by revision lines. '
6. Revisions to this Service Manual issued are as follows:
Revisions Date Aerofiche Card Effectivity
PR74013! January 31, 1974 -
PR760628 June 28, 1976 1,2and 3
PR771006 October 6, 1977 | and 2
PR 780426 April 26, 1978 I, 2 and 3
PR790910 September 10, 1979 | and 2
PR810406 April 6, 1981 1,2, 3 and 4
PR821028 October 28, 1982 . 1,2 3and 4
- ‘ The date on Aerofiche cards should not be earlier than the date noted for the respective card effectivity.

Consult the lastest card in this series for current Aerofiche card effectivity.
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the PA-30 and PA-39 models. See Part II (Grid 4G1 thru 413)
for information peculiar to PA-39 model only.
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PIPER TWIN COMANCHE SERVICE MANLAL

SECTION I
INTRODUCTION

1-1. GENERAL. This manual contains service and maintenance instructions for the Piper
PA-30/39 Twin Comanche, designed and manufactured as a versatile airplane in the personal
and business aviation field, by the Piper Aircraft Corporation. Lock Haven. Pennsylvania.

1-2. SCOPE OF MANUAL. Sections Il and Ill comprise the service part of this manual.
whereas Sections [V through XIV comprise the maintenance instructions. Part Il of this
manual has service information which is specifically for the PA-39 model only. The service
instructions include ground handling, servicing, and inspection. The maintenance
instructions for each system include troubleshooting, removal and installation of
components, and corrective maintenance and testing: each major system of the aircraft is
covered in a separate section. Only qualified personnel should perform the operations
described in this manual.

The description of the airplane included in this section is limited to gencral information.
Section Il gives leading particulars and principal dimensions, while each major system is
described in its appropriate section of the manual. For a more detailed description of the
airplane, refer to the Owner’s Handbook.

1-3. DESCRIPTION. The Piper PA-30 Twin Comanche is a four-place (optional Sth and
6th seats are available in Serial Nos. 30-853, 30-902 and up) twin engine, low-wing
monoplane of all-metal construction. Paragraphs 14 through 1-14 provide descriptions of
the major components and systems.

14. FUSELAGE. The fuselage consists of three basic units: the nose section, the cabin
section. and the tail cone section.

1-5. WING. The laminar flow wing is of all-metal stressed-<skin, full-cantilever design.
consisting of two wing panels bolted together at the center of the fuselage. The wing tips are
removable. The ailerons are cable and push rod controiled and are statically and dynamically
balanced. The trailing edge wing flaps are electrically operated.

INTRODUCTION
[ssued: 12/29/72
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1-6. EMPENNAGE. The empennage consists of the fin. rudder. stabilator and stabilator
trim tab. The rudder and stavilator are statically balanced.

1-7. FLIGHT CONTROLS. The flight controls are conventional. consisting of a control
wheel which operates the ailerons and stabilators, and foot pedals which operate the rudder.
Duplicate controls are provided for the copilot.

1-8. LANDING GEAR. The landing gear is an electrically operated tricycle gear. consisting
of a nose wheel and two main wheels.

‘1-9. BRAKE SYSTEM. The brakes on the PA-30 are hydraulically operated by toe pedals.

1-10. ENGINES AND PROPELLERS. The airplane is powered by two Avco-Lycoming
four cylinder, direct drive, wet sump, horizontally opposed, fuel injected engines. The
propellers are Hartzell full feathering, constant speed units controlled by a goverrior
mounted on each engine. Some propellers are equipped with a backup spring which allows
operation of the propeller in case of loss of air from the air cylinder. These propellers are
identified by the letter “S™ after the hub dash number. such as HC-E2YL-2BS. The “S”
propeller should not be intermixed with the other propellers. Each model with its engines
and particular propellers are as follows:

Model Engine Propeller H.P. Octane

PA-30 10-320-B1A HC-E2YL-2 160 91/96
HC-E2YL-2B .

HC-E2YL-2BF
HC-E2YL-2BS
HC-E2YL-2BSF

P\-30 Turbo 10-320-C1A HC-E2YL:-2 160 100/130
HC-E2YL-2B
HC-E2YL-2BF
HC-E2YL-2BS
HC-E2YL-2BSF

INTRODUCTION
Issued: 1 2129/72

1A17



R R A 3 Faane el

PIPER TWIN COMANCHE SERVICE MANUAL

1-11. FUEL SYSTEM. The fuel system consists of four rubber-type cells located in the
wings with a total fuel capacity of 90 U.S. gallons. (Optional 15 U.S. gallon each, tip tanks)
two engine-driven fuel pumps, two electric auxiliary fuel pumps and two combination fuel
selectors and strainer valves.

1-12. INSTRUMENTS. Provisions for the instrument installation includes panels for engine
instruments and advance flight instruments. The panel is shock mounted to minimize
vibration to the instruments. :

1-13. ELECTRONIC EQUIPMENT. Provision for electronic equipment includes various
combinations of radio installations and AutoPilot.

1-14. HEATING AND VENTILATING SYSTEM. Heated air for the cabin and defroster is
obtained from a 25,000 BTU gasoline heater installed in the nose section. Fresh air for the
cabin interior is obtained from two individual sources; one from the nose section and the
other from a scoop located in the speed fairing ahead of the vertical fin.

INTRODUCTION
lssued: 12/29/72
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PIPER TWIN COMANCHE SERVICE MANUAL

SECTION [I
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, rcfer to the
appropriate section for that component.

2-2. DIMENSIONS. The principal airplane dimensions are shown in Figures 2-1 and 2-2.
and are listed in Table II-I.

2-3. STATION REFERENCE LINES. In order to facilitate the location of various
components of the airplane which require maintenance and servicing, a method utilizing
fuselage station. wing station or buttock line (BL), and water line (WL) designations is
frequently employed in this manual. (Refer to Figures 2-3 and 2-4.) Fuselage stations.
buttock lines, and water lines are reference points measured by inches in the vertical or
horizontal direction from a given reference line which indicates station locations of
structural members of the airplane. Station O of the fuselage is located 13.37 inches aft of
the foremost point of the nose. Station 0 (BL) of the wing and stabilator is the center line
of the airplane; and station 0 (WL) of the fuselage, vertical stabilizer and rudder is 8.25
inches below the bottom edge of the forward left side window. The reference datum line or
0 tuselage station reference line is located 79 inches forward of the wing leading edge.

2<4. WEIGHT AND BALANCE DATA. When figuring various weight and balance .
computations, the weight and empty weight center of gravity of the airplane may be found
in the Weight and Balance Form of the Airplane Flight Manual.

HANDLING AND SERVICING
Revised: 1/31/74
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Figure 2-1. Three View of Twin Comanche PA-30
Serial Nos. 30-1to 30-832 inclusive and 30-854 to 30-901 inclusive
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Figure 2-2, Three View of Twin Comanche PA-30
Serial Nos. 30-853, 30-902 to 30-2000 inclusive
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TABLE 1I-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS .
MODEL PA-30
ENGINE
Manufacturer Avco-Lycoming
Model " 10-320 BIA
FAA Type Certificate IE12
Rated Horsepower 1 60
Rated Horsepower, RPM:
Full Throttle 160 hp @ 2700 RPM
Performance Cruise (75% rated) 120 hp @ 2450 RPM
‘Economy Cruise (65% rated) 104 hp @ 2350 RPM
Fuel Consumption Cruise
75% Rated Power 10.0 gph
65% Rated Power 8.8 gph
60% Rated Power 8.2 gph
Propeller Drive Ratio ' 1:1
Propeller Shaft Rotation Clockwise
Bore 5.125 in.
Stroke 3.875 in.
Displacement 319.8 cu. in.
Compression Ratio 8.50:1
Weight (With Starter and Generator or Alternator) 287 lbs. .
Dimensions:
Height 19.22 in.
Width 32.24 in.
Length 33.59 in.
Oil, SAE Number Refer to Table 11-111
Oil Sump Capacity 8 quarts
Oil Consumption, Maximum 0.010 1b./ bhp/hr.
Fuel, Aviation Grade, Minimum Octane 91/96 octane
Fuel Injector, Bendix RSA-5ADI
Magneto (2), Scintilla S4L.N-21
Magneto Drive, Ratio to Crankshaft 1:1
Magneto Drive, Rotation Clockwise
Magneto Timing 25 degrees BTC
Magneto Point Clearance 0.018 + 0.006
Issued: 12/29/72 HANDLlNF AND SERVICING
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TABLE [I-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS

MODEL PA-30 Turbo
ENGINE
Manutacturer Avco-Lvcoming
Model [0-320 C1A
FAA Type Certificate LE12
Rated Horsepower 160
Rated Horsepower, RPM:
Full Throttle 160 hp @ 2700 RPM
Performance Cruise (75% rated) 120 hp (@ 2450 RPM
Economy Cruise (65% rated) 104 hp 1 2350 RPM
Fuel Consumption Cruise
73% Rated Power 10.0 gph
65:%2 Rated Power 8.8 gph
603 Rated Power 8.2 gph
Proupeller Drive Ratio 1:1
Propeller Shatt Rotation Clockwise
Bore 5.125 in.
Stroke 3.875 in.
Displacement 319.8 cu. in.
Compression Rato 5.50:1
Weight (With Starter and Generator or Alternator) 294 |bs.
Dimensions:
Height S 19.22n,
Width 32.24 in.
Length _ 33.39 in.
Oil. SAE Number Refer 1o Table 1-111
Oil Sump Capacity 8 quarts
Oil Consumption, Maximum V.00 Ib., bhp/hr.
Fuel, Aviation Grade, Minimum Octane 100/130 octane
Fuel Injector, Bendix RSA-3AD1
Magneto (2). Scintilla S4LN-21
Magncto Drive. Rartio to Crankshatt 11
Magneto Drive, Rotation Clockwise
Magneto Timing 25 degrees BTC
Magneto Point Clearance 0.018 % 9,006

Issued: 12/29/72 HANDLING AND SERVICING
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TABLE II-I.

MODEL
ENGINE (cont.)

Spark Plugs (shielded):

AC

Champion
Spark Plug Gap Setting (in.) "
Firing Order

LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.)

Tachometer Drive, Ratio To Crankshaft

Tachometer Drive, Rotation
Starter
Delco-Remy. 12-volt
Prestolite, 12-volt
Starter Drive, Ratio to Crankshaft
Starter Drive, Rotation
Generator, Delco-Remy
Voltage Regulator, Delco-Remy
Paralleling Relay, Delco-Remy
Alternator, Prestolite
Voltage Regulator, Prestolite
Over Voltage Control, Prestolite

Vacuum Pump Drive, Ratio to Crankshaft

Vacuum Pump Drive, Rotation
Propeller Governor Drive
Propeller Governor Ratio
Fuel Pump

PROPELLER

Manufacturer
Type
Hub

Blade (2)
Diameter
Diameter, Minimum

(1) REFER TO LYCOMING SERVICE INSTRUCTION NO, 1042,

Issued: 12/29/72
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PA-30

SR-88D
REM-40E

0.018 to 0.022 in.
1-3-2-4

0.5:1

Clockwise

Model 1109511
Model MZ4206
13.55:1
Counterclockwise
12-volt, 50 amp, Model 1101915
1119246 (50 amp)
1116887 (50 amp)
12-volt, ALX 8403
VSF 7203 8A
X17621

1.30:1
Counterclockwise
AN20010 Type XX
0.866:1 .
AC-GP6440296

Hartzell

Constant Speed Feathering

HC-EZYL-2B. HC-E2YL-2BF. HC-E2YL-2BS o
HC-E2YL-2BSF

7663-4 or F7663-4

72 in.

70 in.

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

MODEL

ENGINE (cont.)

Spark Plugs (shielded):
AC
Champion
Spark Plug Gap Setting (in.)
Firing Order
Tachometer Drive, Ratio To Crankshaft
Tachometer Drive, Rotation

~ Starter

Delco-Remy, 12-volt
Prestolite, 12-volt
Starter Drive, Rado to Crankshaft
Starter Drive, Rotation
Generator, Delco-Remy
Voltage Regulator, Delco-Remy
Paralleling Relay, Delco-Remy
Alternator, Prestolite
Voltage Regulator, Prestolite
Over Voltage Control, Prestolite
Vacuum Pump Drive, Ratio to Crankshaft
Vacuum Pump Drive, Rotation
Propeller Governor Drive
Propeller Governor Ratio
Fuel Pump

PROPELLER

Manufacturer

Type
Hub

Blade (2)
Diameter
Diameter, Minimum

(1) REFER TO LYCOMING SERVICE INSTRUCTION NO. 1042,

Issued: 12/29/72

184

'PA-30 Turbo

171

REB-37N

0.015 to 0.021 in.
1-3-2-4

0.5:1

Clockwise

1109511

MZ4206

13.55:1
Counterclockwise
12-volt, 50 amp, Model 1101915
1119246 (50 amp)
1116887 (50 amp)
12-volt, ALX 8403
VSF 7203 8A

X17621

1.30:1.
Counterclockwise
AN20010 Type XX
0.866:1

Lear-Siegler RG17980

Hartwzell
Constant Speed Feathering
HC-E2YL-2B. HC-E2YL-2BF, HC-E2YL-2BS or
HC-E2YL-2BSF
7663-4 or F1663-4
72 in.
70 in.

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

MODEL
PROPELLER (cont.)

Blade Angle, Low ¥
Blade Angle, High''
Control Governor
Governor Model

FUEL CELL CAPACITIES

Inboard (Main) Fuel Cells
Capacity (each)
Unusable Fuel (each)
Outboard (Auxiliary) Fuel Cells
Capacity (each)
Tip Tanks
Capacity (each)

LANDING GEAR

Type

Shock Strut Type

Fluid Required (Struts & Brakes)
Strut Extension (Static Load)
Maximum Air Pressure (Strut)
Tread (Width from each tire center)
Wheel Base

Nose Wheel Travel

Main Wheel Toe-In

Turning Radius Min.)

Wheel, Nose

Wheel, Main

Brake Type

Tire, Nose

Tire, Main

Tire Pressure

121 BLADE AMGLE AT )0 IN, RADIUS,
3} SERIAL NOS, 30-2 TO J0=-843 INCL.

Issued: 12/29/72

PA -30

12.0 £ 0.015 degrees
78 degrees

Hartzell

F6-3 or F6

Two

30 U. S. gallons
3U.S. gallons
Two

15 U. S. gallons
Two (optional)
15 U.S. gallons

Electrically retractable
Combination Air and Oil
MIL-H-5606 (Red)

2.73 in.

100 psi

9 ft. 9.5 in.

7 ft. 3.625 in.

25° Max. 19° Min, right, 25° Max. 19° Min. left

0 degrees

28 ft. 1.5 in.

Cleveland 38501

Cleveland 40-34"'Cleveland 40-90'"'
(Disc) Cleveland 30-23

6:00 x 6, 6 ply rated

6:00 x 6, 6 ply rated

42 psi

141 SERIAL NOS. J0-848 AND UP,

HANDLING AND SE RVICING‘
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. TABLE lI-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (contd)

PA-30

MODEL
PROPELLER (contd)

Blade Angle, Low ?
Blade Angle, High ?
Control Governor
Governor Model

FUEL CELL CAPACITIES

Inboard (Main) Fuel Cells
Capacity (each)
Unusable Fuel (each)
Outboard (Auxiliary) Fuel Cells

Capacity (each)
Tip Tanks
Capacity (each)

LANDING GEAR

Type

Shock Strut Type

Fluid Required (Struts & Brakes
Strut Extension (Static Load)
Maximum Air Pressure (Strut)
Tread (Width from each tire center)
Wheel Base

Nose Wheel Travel

Main Wheel Toe-In

Turning Radius (Min.)

Wheel, Nose

Wheel, Main

Brake Type

Tire, Nose

Tire, Main

Tire Pressure

2- BLADE ANGLE AT 30 IN. RADIUS.
S 3 - SERIAL NOS. 30-2 TO 30-845 INCL.
‘ 4 - SERIAL NOS. 30-846 AND UP.

Issued: 12/29/72

12.0 + 0.015 degrees
78 degrees

Hartzell

Fé6-3

Two

30 U.S. gallons
3 U.S. gallons
Two

15 U.S. gallons
Two )

15 U.S. gallons

Electrically retractable
Combination Air and Oil

MIL-H-5606 (Red)
2.75 in.

100 psi

9 ft. 9.5 in.

7 ft. 3.625 in.

251 Max. 191 Min.
0 degrees

28 ft. 11 in.
Cleveland 38501

right, 25} Max. 191 Min. left

Cleveland 40-342 Cleveland 40-90*
(Disc) Cleveland 30-23

6:00 x 6, 6 ply rated

6:00 x 6, 6 ply rated

42 psi

186
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TABLE II-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.)

MODEL
OVERALL

Gross Weight
Gross Weight Landing
Width (Spa 1)

Length

Height (Static Ground Line)

Height, Propeller Hub. Thrust Line
Level .

Clearance, Propeller Tips, Thrust
Line Level

FUSELAGE

Length (Including Tail Cone Fairing)

Width (Without Stabilator)
Height (Without Vertical Fin)

WINGS
Span (Width)

Chord:
Station 25 inches
Station 62 inches
Station 211 inches

Dihedral (Leading Edge)

Incidence

Wing Twist

Length of Flap

Length of Aileron

EMPENNAGE

Stabilator Overall Span
Fin Setting, Fixed

(1) PA.30 TURBO ONLY,

HANDLING AND SERVICING
Revised: 1/31/74

1 B7

PA-30.PA-30 Turbo

3600 Ibs.. 3725 Ibs.'"
3600 Ibs.. 3725 tbs.!
35t 11.75 in.

36 ft. 9.625 in.""?

25 ft. 1.9375 in.

8 ft. 2.875 in.

4 ft. 6 in.

11.5in.

23 ft. 0.950 in.
47.875 in.
53.875 in.

35ft. 11.75 in.
36 ft. 9.625 in.t"

7 ft. lin.
5ft.5in.
3ft.3in.
5 degrees
2 degrees

‘0 degrees

110.90 in.
75.30 in.

12 ft. 6 in.
0 degree centerline



PIPER TWIN COMANCHE SERVICE MANUAL

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

| MODEL PA-30. PA-30 Turbo
AREAS
Total Wing Area (Including Aileron
and Flaps) 178 sq. ft.
Aileron 14.1 sq. ft.
Flap 20.2 sq. ft.
Stabilator. including trim tab 32.5 sq. ft.
Fin 9.0 sq. ft.

Rudder 5.9 sq. ft.

CONTROL SURFACES TRAVEL
| REFER TOTABLES V-I AND V-lA.

CONTROL SURFACE CABLE TENSION
| REFER TO TABLES V-l AND V-]A.

| A HANDLING AND SERVICING
Revised: 1/31/74
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Figure 2-3. Station Reference Lines, Fuselage

HANDLING AND SERVICING

Issued: 12/29/72 .
189



. PIPER TWIN COMANCHE SERVICE MANUAL

oL 1§ 7% o
-

Figure 2-4. Station Reference Lines, Wing and Stabilator

. HANDLING AND SERVICING
Issued: 12/29/72
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PIPER TWIN COMANCHE SERVICE MANUAL

BRAKE LINES, MAIN FUEL CELL OUTLET LINE,

CONTROL CABLE PULLEY CLUSTER, BRAKE LINE
LEFT GEAR, TRIM SENSOR, MAIN GEAR PUSH-PULL
CONTROL CABLE, TIP TANK FUEL LINE

AILERON AND FLAP CONTROL PULLEYS

FLAP ACTUATING TRANSMISSION ASSEMBLY, FLAP
CONTROL PULLEYS, AUTOPILOT PITCH SERVO
ELECTRICAL WIRES, FUSELAGE STRINGERS

1775
I i
10 1 18 12 13 1416 16 17
SERIAL NOS. 30-863 AND 30-902 AND UP
1. ELECTRICAL WIRES, OXYGEN CONTROL CABLE 11. CONTROL CABLES
2. FUSE PANEL 12.
3. ELECTRICAL WIRES, FUEL UNE RIGHT ENGINE CONTROL CABLES
4. LANDING GEAR RETRACTION TRANSMISSION ASSEMBLY 13,
5. ELECTRICAL WIRES, FUEL LINE RIGHT ENGINE
8. FUEL PUMPS, FUEL SELECTOR VALVE CONTROLS
7. MAIN FUEL CELL OUTLET LINE, ELECTRICAL WIRES 14,
8. FUEL SELECTOR VALVES AND DRAINS 16.
9. MAIN GEAR PUSH—PULL CONTROL CABLES,
BRAKE LINE. RIGHT GEAR AND TIP TANK FUEL UNE 18.
10. CONTROL CABLE PULLEY CLUSTER, BRAKE LINES, 17. GYRO AMPUFIER
AUTOPILOT PITCH SERVO 18. CONTROL CABLES
19.

CONTROL CABLES AND PULLEYS, FUSELAGE STRINGERS

Figure 2-5. Access Plates and Panels, Fuselage Interior

1 B11

HANDLING AND SEchr’
972
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. PIPER TWIN COMANCHE SERVICE MANUAL

3

1. NOSE LANDING GEAR 8. VERTICAL FIN ATTACHMENT BOLTS, ELT TRANSMITTER
2. FUEL SELECTOR VALVES, FUEL DRAINS, FUEL SCREENS 9. RUDDER CONTROL HORN, STABILATOR TORQUE TUBE.
3. MAIN GEAR PUSH-PULL CONTROL CABLES, FLAP POSITION STABILATOR CONTROL STOPS, STABILATOR TRIM

SENDING UNIT MECHANISM
4. MAIN FUEL CELL OUTLET 10. ROTATING BEACON
5. FUSELAGE AFT SECTION INTERIOR . 11. STABILATOR BALANCE ARM AND WEIGHT, STABILATOR
8. BRAKE FLUID RESERVOIR, CENTRAL AIR FILTER, HEATER CONTROL CABLE ATTACHMENT ENDS. RUDDER TRIM
NOSE GEAR, VOLTAGE REGULATORS, PARALLELING RELAY  BUNGEE
7. OXYGEN FILLER 12. EXTERNAL POWER RECEPTACLE

13. BAGGAGE AREA, BATTERY

Figure 2-6. Access Plates and Panels, Fuselage
PA-30, Serial Nos. 30-1 to 30-852 incl. and 30-85+4 to 30-90L incl.

.
"
1. '
-~

HANDLING AND SERVICING
[ssued: 12/29/72
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1888 i 114 4

. NOSE LANDING GEAR

2. FUEL SELECTOR VALVES, FUEL DRAINS, FUEL SCREENS

3. MAIN LANDING GEAR PUSH-PULL CONTROL CABLES, FLAP ACTUATING
TRANSMISSION FLAP POSITION SENDER UNIT, AUTOPILOT

4. MAIN FUEL CELL QUTLET

5. EXTERNAL POWER RECEPTACLE

6. BATTERY, VOLTAGE REGULATOR, BRAKE FLUID RESERVOIR, CENTRAL
AIR FILTER HEATER, NOSE GEAR. PARALLELING RELAY

7. BAGGAGE AREA

8. OXYGEN FILLER

9. VERTICAL FIN ATTACHMENT BOLTS, ELT TRANSMITTER

0. RUDDER CONTROL HORN STABILATOR TORQUE TUBE. STABILATOR
CONTROL STOPS, STABILATOR TRIM MECHANISM

11. ROTATING BEACON

12. STABILATOR BALANCE ARM AND WEIGHT, STABILATOR CONTROL

CABLE ATTACHMENT ENDS, RUDDER TRIM BUNGEE

Figure 2-7. Access Plates and Panels, Fuselage
.PA-30, Serial Nos. 30-853, 30-902 to 30-2000 inclusive

HANDLING AND S ERVICI..

[ssued: 12/29:7C
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1. PROPELLER RECHARGE VALVE 11. ENGINE OIL DRAIN

2. OIL FILLER 12. FUEL CELL OUTLET AUXILIARY
3. VACUUM REGULATOR. ENGINE CONTROL 13. MAIN LANDING GEAR AND BRAKE ASSEMBLY

CABLES AND ELECTRICAL WIRE CONNECTIONS  14. BUNGEE CORD

4. FUEL CELL MAIN 15. FLAP BELLCRANK

5. FUEL CELL FILLER, MAIN 16. AILERON CABLE PULLEYS

6. NACELLE INTERIOR 17. AILERON BELLCRANK

7. FUEL CELL, AUXILIARY 18. PITOT TUBE

8. FUEL CELL FILLER, AUXILIARY 19. STEP LOCK ADJUSTMENT

9. WING TiP
10. ENGINE CONTROL CABLES. ELECTRICAL WIRE

CONNECTORS. FUEL LINE CONNECTIONS,
STATIC AIR LINE CONNECTIONS, BRAKE LINE
CONNECTIONS AND FRONT AND REAR SPAR
ATTACHMENT POINTS

Figure 2-8. Access Plates and Panels, Wings

A . - HANDLING AND SERVICING
[ssued: 12/29/72
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PIPER TWIN COMANCHE SERVICE MANUAL

2-5. SERIAL NUMBER PLATE. The serial number plate on the PA-30 can be found at the following
locations: On the forward upper portion of the forward cabin bulkhead: inside the fuselage on the left skin
opposite the rear fuselage access panel: or on the fuselage adjacent to the left side of the tail skid. Airplane
serial numbers will be used in this manual where servicing difference occurs. and should be used wiien
contacting the factory on service or warranty matters.

2-6. ACCESS AND INSPECTION PROVISIONS. The access and inspection provisions for the airplane
are shown in Figures 2-5 thru 2-8. The component to be serviced or inspected through each opening is assigned
an index number to identify it 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.

2-7. 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 or are listed in the back of

the PA-30 Parts Catalog,

2-8. TORQUE REQUIREMENTS. The torque values given in Table II-I1l are derived~from oil-free
cadmium-plated threads and are recommended for all airframe installation procedures where torqueing is
required, unless otherwise noted in sections where other values are stipulated. Engine torque values are found
in the latest revision of Avco-Lycoming Service Bulletin No. 268. Propellertorque values are found in Section
VI11 of this manual. Table 1I-1a lists the torque valves for flared fittings of various sizes and material.

Revised: 10/27/82 HANDLING AND SERVICING
1B15 '
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— , CAUTION
Do not overtorque fittings.
NOTE
When flared fittings are being installed, ascertain that ti‘u: male
threads are properly lubricated. Torque the fittings in accordance

with Table 1i-1A.

TABLE II-IA. FLARE FITTING TORQUES

TORQUE INCH-POUND
FUBING ALUMINUM - ALLOY STEEL TUBING HOSE END FITTING
oD TUBING FLARE - AND FLLARE AND
INCHES 10061 OR AND 1007% AND 10061 HOSE ASSEMBLIES
MINIMUM  MAXIMUM | MINIMUM  MAXIMUM | MINIMUM  MAXIMUM
1/% —_— - —_—— - —_——— —_———
Mie _——— —_— 90 100 70 100
1/4 40 65 135 150 70 120
sle 60 80 180 200 RS 180
\ 3% 75 125 270 200 100 250
' 1/2 150 250 450 500 210 420
. Six 2200 350 650 700 300 480
34 300 500 900 1000 500 850
| 500 700 1200 1400 700 1150
1-1/4 600 900 - —_——— —_—— _——
1-1/2 600 900 —_— ——— —_ —_——
1-3/4 —_— —_—— —_——— _— _——  ————
2 —_——— —_—— —_—— _——— —_—— —_———
Added: 10/28/82 HANDLING AND SERVICING
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2-8a. 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.

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.)
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 mode! wrench.
B = Length of adapter extension, center of bolt to center of shank.
C =Scale reading needed to obtain desired torque (T).

. _AXT
The formula;: C = A+B
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.

1 x 30 _30 _ “
T+ 35 or C =135 24 ft.-1bs.

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

C=

A933
C
-z N
=N
.&1}:‘" 1 Y
90\
8 ot e A —-*
T
Figure 2-8a. Torque Wrench Formula
Added: 10/28/82 HANDLING AND SERVICING
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TABLE II-Il. RECOMMENDED NUT TORQUE (INCH-POUNDS)

TABLE 8
TORQUES: 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, COARSE THREAD SERIES
uneven loads will be transmitted throughout the assembly which may resultin
excessive wear or premature failure due to fatigue. Overtorque can be equally ’
damaging because of failure of a bolt or nut from overstressing the thread BOLTS_
areas. The following procedures should be followed to assure that the correct Stes! Tension
torque is applied:
1. Torque (seif-locking fasteners)-Add the friction torque from Table A from AN 3 thru AN 20
sizes B through 7/16 to the recommended torque from Table B to get the AN 42 thry AN 49
final torque. This would be the actual reading on the torque wrench. AN 73 thru AN 81
2. Torque (castellated and non-self-locking nuts)-Use only the torque given AN 173 thru AN 186
in Table B, Unless otherwise specified. when castellated nuts are used MS 20033 thru MS 20046
with a cotter pin on moving joints, do not torque the nut. Turn the nut onto MS 20073
the bolt until proper grip is established and alignment with the cotter pin MS 20074
hole is achieved. then install the cotter pin. AN 509 NK9
3. Calibrate the torque wrench periodically to assure accuracy: recheck MS 24694
frequently. AN 525 NK525
4. Ascertain that the bolt and nut threads are clean and dry (unless other- MS 27039
wise specified by the manufacture). If the bolt or nut is specified to be
lubricated prior to tightening, the torque range should be reduced 50%. NUTS
5. Use aboltlengthiong enough to preventbearing loads on the threads. The .
complete chamfer or end radius of the bolt or screw must extend through Steel Tension Steel Shear
the nut. ' AN 310 AN 320
6. Unique torqués specified in the text of this manual supersede the torques AN 315 AN 364
given in Tables A and 8. AN 3683 NAS 1022
7. Refer to the latest revision of Lycoming SSP17786 for torques on parts AN 385 MS 17826
used on Lycoming engines. NAS 1021 MS 20364
8. A maximum of two ANSB0 washers may be added under the bolt heads or MS 17825
‘ nuts to correct for variations in ‘material thickness within the tolerances MS 21045
permitted. MS 20365
9. Limitanons of the use of seif-locking nuts, bolts and screws including MS 20500
fasteners with non-metallic inserts are as follows: NAS 679
A. Tastenars incorporating self-locking devices shall not be reused if
they can be run up using only fingers. They may be reused if hand
tools are required to run them up, providing there is no obvious Nut-boit Torque Limits | Torque Limits
damage to the self-locking device prior to installation. size in-lbs in-ibs
B. Bolts 5/18 inch diameter and over with cotter pin holes may be used
with self-locking nuts. Nuts with non-metallic locking devices may
be used in this application only if the bolts are free from burrs around Min. Max. Min, Max.
the cotter pin hole.
C. Do not use self-locking nuts at joints which subject aither the nut or
the bolt to rotation. 8 -32 12 15 7 9
D. Never tap or rethread self-locking fasteners. Do not use nuts, botts or 10 -24 20 25 12 15
screws with damaged threads or rough ends. 1/4-20 40 50 25 30
5/16-18 80 90 48 55
3/8-16 160 185 95 110
TABLE A 7/16-14 235 | 265| 140{ 1585
1/2-13 400 480 240 290
BOLT | FRICTION DRAG 9/16-12 5001 7001 300 420
siZE_| TORQUE (INLBS 5/8-11 700 | 9001 4204 S40
S e HELNLES) 34-10 | 1150 1.600| 700| 950
10 18 7/8- 9 2,200 | 3.000 | 1,300 | 1,800
1/4 30 1 -8 3.700 | 5,000 | 2,200 | 3,000
5/16 60 1-1/8-8 5,500 | 6.500 ) 3,300 1 4,000
. 3/8 80 1.1/4-8 6,500 | 8,000 | 4,000 | 5,000
7/16 100
*APPLICABLE TO COARSE THREADS ONLY.
Revised: 10/28/82 HANDLING AND SERVICING
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TABLE 1I-1l. RECOMMENDED NUT TORQUE (INCH POUNDS) (cont.)

BOLTS
Stoel Tonsion

BOLTS
Stee! Tension

BOLTS
Aluminum

AN 3 thru AN 20
AN 42 thru AN 49

MS 20004 thru MS 20024
NAS 144 thru NAS 158

AN 3DD thru AN 2000
AN 173DD thru AN 18600

AN 73 thru AN 81 NAS 333 thru NAS 340 AN 50800
AN 173 thru AN 188 NAS 583 thru NAS 590 AN 5260
MS 20033 thru MS 20046 NAS 624 thru NAS 644 MS 270390
MS 20073 NAS 1303 thru NAS 1320 MS 2488400
MS 20074 NAS 172
AN 509 NK9 NAS 174
MS 24694 NAS 517 -
AN 526 NK525 Stee! shear boit
MS 27039 NAS 484
NUTS NUTS NUTS
Stes! Tension Steel Shesr Stesl Tension Stoet Sheer Atum. Tension Alum. Shear
AN 310 AN 320 AN 310 AN 320 AN 365D AN 3200
AN 315 AN 364 AN 315 AN 364 AN 3100 AN 3640
AN 363 NAS 1022 AN 383 NAS 1022 NAS 10210 NAS 10220
AN 366 MS 17826 AN 386 MS 17826
NAS 1021 MS 20364 MS 17825 MS 20384
MS 17826 MS 20385
MS 21045 MS 210456
MS 20365 NAS 1021
MS 20600 NAS 679
NAS 679 NAS 1291
FINE THREAD SERIES
Nut-boit Torque Limits | Torque Limits Torque Limits | Torque Limits Torque Limits | Torque Limits
size in-bs in-ibs inibs in-ibs in-ibs in-lbs
Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min, Max.
8 -38 12 15 7 9. 6 10 3 6
10 -2 ‘20 25 12 16 26 30 15 20 10 15 5 10
1/4-28 50 70 30 40 80 100 50 60 30 45 15 0
5/16—24 100 140 60 85 120 146 70 90 40 856 25 40
3/8-24 160 190 95 110 200 230 120 150 75 110 45 70
7/16-20 450 500 270 300 520 830 300 400 180 280 110 170
1/2~-20 480 680 290 410 770 950 450 550 280 410 160 260
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 1,260y 1,560 760 9560 560 670 270 420
3/4-18 2,300 | 2,500 | 1,300 | 1,500 2650 | 3,200 | 1,600 | 1900 950 | 1,250 560 880
7/8—-14 2,500 | 3,000 | 1,500 | 1,800 3,550 | 4,350 | 2,100 | 2,690 1,250 | 1,900 750 | 1,200
1 -14 3,700 | 4,500 | 2,200 | 3,300 4500 | 6,500 | 2,700 } 3,300 1,600 | 2,400 960 { 1,500
1-1/8-12 6,000 | 7,000 | 3,000 | 4,200 6,000 | 7,300 | 3,600 | 4,400 2,100 | 3,200} 1,250 | 2,000
1-1/4-12 9,000 [11,000 | 5400 | 6,600 | 11,000 | 13,400 | 6,600 | 8,000 3,900 | 5600 | 2,300 | 3,860
Revised: 1/31/74 HANDLING AND SERVICING
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TABLE IO-10 DECIMAL CONVERSION CHART

4rus | Brus |16ns %‘64!10] '::c:’ b::e:f 1:::;. &rus | Brus [1 Grns| Den 641an '::e:' "T‘:'l ':":'.
L4 .016] 02| 397 4 s16] .52]13.097
L+ w1 | 79 2 d 531} 53]13.494
A4 .0a7] 05| 149 8- s47] s5[13.80
oy .062] .06 | 1.587 R+—— .s62] 56]14.288
= .078] .08 | 1.984 34 .578] .58]14.684
242 ‘04| 09| 2381 1 iy 59| 15.081
Z4 .109] .11] 2.778 4 .609] .61]15.478
i 81 2s| a2 3078 3 8 625| .62|15.875
9 41
24 141 a4 3572 4 .641] 6416272
S+ 56| 16| 3.969 1881 6s6| 66| 16.669
g4 an2| 17| 4.366 0 8 72| .67]17.065
& 188 .19 4.762 3 688| .69{17.462
124 .203] 20] 5.159] 224 .703] .70{17.859
n L1+ 219| 22| 5.556 B+ 9| 72| 18256
. 131 234| 23| 5593 & 34| 73|18.653
. 3 =1 250| 25| 6350| | 2 750| 17519050
L4 266] .27 6.747 334 766 77{19.447
£ 281 28] 7144 181 781 78 19,344
19 : S1
B 297| 30| 7.540 2 797 .80f 20241
3 312| 31| 7.937 B 812/ .81)20.637| -
y éiJ 328 33 8.334 o, | 33 828] .83| 21.034
o 344 34) 8731 5 844| 84| 21.431
84 359 36| 9.128 . 234 859| .86| 21.828
3 375] 38| 9.525 g .875) .88 22.225
25
24 39| 39| 9.922 4 891] 89| 2.622
s‘ L]
3 406| 41 [10319 18 906 | .91 23.019
824 42| 421016 s 33 92| 92[23.416
i 438] 44 {11112 7 938 | .94|23.812
2 61 :
£ .4s3] 4511509 4 .953] .95| 24.209
4 [}
5 469( .47 [11.906 i 969| .97| 24.606
31 6
314 .484| 4812303 4 .984] .98/ 25.003
.500{ .50 {12.700 | i 1.0001.00| 25.400

HANDLING AND SERVICING

\’ ' Issued: 12/29/72

1B20



~

PIPER TWIN COMANCHE SERVICE MANUAL

2-9. HANDHOLD AND WALKWAYS. A fixed handhold is located oun the right
side of the fuselage, above the rear window. Walkways of four parts Devoe non-

skid compound and one part black enamel are painted on the right wing and flap.

The lines of rivets on the walkway are covered with non-skid paper strips, se-
cured with sculp-metal compound before the walk is applied.

CAUTION

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

HANDLING AND SERVICING
Issued: 12/29/72
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Figure 2-9. Jacking Arrangements

2-10. GROUND HANDLING.

2-11. INTRODUCTION TO GROUND HANDLING. Ground handling covers all essential information
governing the handling of the airplane while on the ground. This includes jacking, weighing, leveling, mooring,
parking, towing and taxiing. When the airplane is handled in the manner described in the following para-
graphs, damage to the airplane and its equipment will be prevented.

2-12. JACKING. The airplane is provided with a jack pad on each main spar just outboard of the engine
nacelle and a support position by making use of the tail skid. (Refer to Figure 2-9.) To jack the airplane,
proceed as follows: :

a. Place the jacks under the jack pads.

b.  Attach the tail support to the tail skid. Place approximately 350 pounds of ballast on the support to
hold the tail down.

CAUTION

Be sure to apply sufficient tail support ballast; otherwise the airplane
will tip forward and fall on the fuselage nose section.

c.  Raise the jacks evenly until all three wheels clear the floor.

Revised: 10/28/82 HANDLING AND SERVICING
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Figure 2-10. Weighing Airplane

2-13. WEIGHING. (Refer to Figure 2-10.) The airplane may be weighed by the following procedure:

a. Position a scale and ramp in front of each of the three wheels.

b. Secure the scales from rolling forward and tow the airplane up onto the scales using the towing
procedure as given in paragraph 2-18.

c. Remove the ramp so as not to interfere with the scales.

d. If the airplane is to be weighed for weight and balance computations, level the airplane per
instructions given in paragraph 2-14.

2-14. LEVELING. All configurations of the airplane are provided with a means for longitudinal and lateral
leveling. The airplane may be leveled while on jacks, during the weighing procedure while the wheels are on
scales, or while the wheels are on the ground. To level the airplane for purposes of weighing or rigging, the
following procedures may be used:

a. To longitudinally level the airplane, partially withdraw the two leveling machine screws on the side
of the fuselage. On airplanes with Serial Numbers 30-1 to 30-852 inclusive and 30-854 to 30-901 inclusive, the
screws are located over the baggage door. (Refer to Figure 2-11.) On airplanes with Serial Numbers 30-853 and
30-902 to 30-2000 inclusive, there is one screw fore and one aft of the right rear window. (Refer to Figure 2-12.)
Place a spirit level on these screw heads and adjust the jacks until the level is centered. Should the airplane be
either on scales or on the floor, first block the main gear oleos to full extension; then deflate the nose wheel
until the level position is reached.

@

Revised: 10/28/82 HANDLING AND SERVICING
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Figure 2-11. Leveling Airplane
Serial Nos. 30-1 to 30-852 incl; 30-854 to 30-901 incl.

Figure 2-12. Leveling Airplane
Serial Nos. 30-833, 30-902 to 30-2000 inclusive

HANDLING AND SERVICING
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b. To laterally level airplanes with Serial Numbers 30-1 to 30-852 inclusive and 30-854
to 30-901 inclusive, place a level across the floorboard at Station 136.5 over the bulkhead to
which the baggage door hinge brackets are attached. (Reter to Figure 2-11.) On airnlanes
with Serial Numbers 30-853 and 30-902 to 30-2000 inclusive, place a level on or parullel to
the hat section channe! ol the forward cabin bulkhead. (Refer to Figure 2-12.) Should
equipment or other obstacles hinder placing the level directly on the channel. use two
spacers (rods, etc.) of equal length between the level and channel to bring the level above
any obstacles. Raise or lower ane wing tip by deflating the appropriate tire on the high side
of the airplane or adjust either jack until the bubble of the level is centered.

2-15. MOORING. The airplane should be moored to insure its immovability. protection
and security under various weather conditions. The following procedure gives the
instructions for proper mooring of the airplane.

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

b. Lock the aileron and stabilator controls using the front seat belt, control wheel lock.
or control surface blocks.

¢. Block the wheels.

d. Secure tie-down ropes to the wing tie-down rings and the tail skid at approximately
45-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 premarations for high winds include using

tie-down ropes from the landing gear forks. and securing the
rudder.

¢. Install pitot tube cover, if possibie.

HANDLING AND SERVICING
Issued: 12/29/72
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2-16. PARKING. When parking the airplane, insure that it is sufficiently pro-
tected against adverse weather conditions and presents no danger to other air-
craft. When parking the airplane for any length of time or overnight, it is rec-
ommended that it be moored as in paragraph 2-15.

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

b. Set the parking brake by applying toe pressure against the top of the brake
pedals and at the same time pull out on the brake handle. To release 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 should be
taken when setting brakes that are overheated or
during cold weather when accumulated moisture may
freeze the brake.

2-17. LOCKING AIRPLANE. The cabin and baggage doors are provided with a
key lock. The same key can be used to operate both door locks.

2-18. TOWING. The airplane may be moved by using the nose wheel steering
bar provided, or power equipment that will not damage or cause excess strain to
the nose gear assembly. On airplanes with Serial Numbers 30-1 to 30-852 inclu-
sive, the steering bar is stowed on the underside of the hat shelf in the baggage
compartment. On airplanes with Serial Numbers 30-853 and 30-902 to 30-2000
inclusive, it is attached to the forward section of the main spar.

CAUTION

When towing with power equipment, do not turn nose
gear more than 20-degrees in either direction as this
will result in damage to the nose gear and steering
mechanism.

HANDLING AND SERVICING
Issued: 12/29,72
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Figure 2-13. Minimum Turning Radius

2-19. TAXIING. Before attempting to taxi the airplane, ground personnel should
be checked out by a qualified pilot or other responsible person. Engine starting
and shut-down procedures should be covered as well. Whenitis ascertained that
the propeller back blast and taxi areas are clear, apply power to start the taxi
roll and perform the following checks:
a. Taxi forward a few feet and apply brakes to determine their effectiveness.
b. Taxi with propeller set in low pitch, high RPM setting.

¢. While taxiing, make slight mrns to ascertain the effectiveness of steering.

d. Observe wing clearances when taxiing 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 ruts.

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

HANDLING AND SERVICING
Issued: 12/29/72
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2-20. EXTERNAL POWER RECEPTACLE:

2-21. OPERATION OF EXTERNAL POWER RECEPTACLE. The external power
receptacle is located on the right side of the fuselage, just rearward of the bag-
gage door, on airplanes with Serial Nos. 30-2 to 30-852 inclusive and 30-854 to
30-901 inclusive: and on the left side of the nose section of airplanes with Serial
Nos. 30-853 and 30-902 to 30-2000 inclusive. When using external power for
starting or operation of anyof the airplane's equipment, place the master switch
in the OFF position before inserting or removing the power plug.

2-22. CLEANING.

2-23. CLEANING ENGINE COMPARTMENT. Before cleaning the engine com-
partment, place a strip of tape on the magneto vents to prevent any solvent from
entering these units.

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

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

CAUTION

Do not spray solvent into the generator or altemator
starter, or air intakes.

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

CAUTION

Do not operate engine until excess solvent has evapo-
rated or otherwise been removed.

d. Remove the protective covers from the magnetos.

e. Lubricate controls, bearing surfaces, etc., per Lubrication Chart, Figure
2-20.

HANDLING AND SERVICING
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2-24. CLEANING LANDING GEAR. Beforecleaning the landing gear, place a plastic cover
or similiar material over the wheel and brake assembly.

a. Place a pan under the gear to catch waste.

b. Spray or brush the gear area with solvent or a mixture of solvent and degreaser, as
desired. It may be necessary to brush areas that were sprayed where heavy grease and dirt
deposits have collected in order to clean them.

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

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

e. Lubricate the gear per Lubrication Chart, Figure 2-20.

2-25. CLEANING EXTERIOR SURFACES. The airplane should be washed with a mild
soap and water. Harsh abrasive or alkaline soaps or detergents 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 followmg procedure may be
used:

NOTE

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

a. Flush away loose dirt with water.

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

c. To remove stubbom 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 a chamois should be used to prevent scratches when ¢leaning or pohshmg A heavier
coating of wax on the leading surfaces will reduce the abrasion problems in these areas.

2-26. CLEANING WINDSHIELD AND WINDOWS.

a. Remove dirt, mud, etc., from exterior surface with clean water.

b. Wash with mild soap and warm water or on aircraft plastic cleaner. Use asoft 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, cabon tetrachloride,
thinner, acetone, or window cleaning sprays.

HANDLING AND SERVICING
Revised: 9/10/79
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d. Aftercleaning plastic surfaces. applya thin coat of hard’polishing wax. Rub lightly with a soft cloth.
Do not use a circular motion.

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

f.  Toimprove visibility through windshield and windows during flight through rain. a rain repellent
such as REPCON should be applied to the windshield and windows. The surfaces of the windshield and
windows treated becomes so smooth that water beads up and readily flows off the surface. Apply this product
in accordance with the manufacturer's instructions. (Repco P/N FSCM, made by UNELKO Corporation 727
E. 110th Street Chicago, 11l. 60628.)

2-27. 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.

2-28. CLEANING CARPET. Use a small whisk broom or vacuum to remove dirt. For soiled spots, use a
non-inflammable dry-cleaning fluid.

2-29. SERVICING.

2-30. 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.

2-31. LANDING GEAR SYSTEM.
2-32. SERVICING LANDING GEAR. The landing gear consisting of tires, brakes, oleo strut assembly,
drag links, down locks and gear doors should be visually inspected to determine proper strut extension,

possible hydraulic fluid leakage, security and condition of all related components. Minor service is described
in the following paragraphs, and detailed service and overhaul instructions are listed in Section VII.

Revised: 10/28/82 1C6 HANDLING AND SERVICING
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Figure 2-14. Servicing Landing Gear Struts

2-33. OLEO STRUTS.

2-34. SERVICING OLEO STRUTS. The air-oil type oleo strut should be maintained at
proper strut tube exposures for best oleo action. Both the nose and main gear struts must
have approximately 2.75 inches of piston tube exposed. (Refer to Figure 2-14.) These
measurements are taken with the airplane sitting on level surface under normal static load.
(Empty weight of airplane plus full fuel and oil.) If the strut has less tube exposure than
prescribed. determine whether it needs air or oil by rocking the airplane. If the oleo strut
oscillates with short strokes (approximately one inch) uand the airplane settles to its normal
position within one or two cycles after the rocking torce is removed, the oleo strut requires
inflating. Check the valve core and filler plug for air leaks. correct if reanired. and add air us
described in paragraph 2-36. 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 2-35. For repair procedures of the landing gear and,nr
olco struts, refer to Section VII.

WARNING

Deflate strut before disassembly.

HANDLING AND SERVICING
Revised: 4/6/81
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2-35. FILLING OLEO STRUTS. To fill the nose or main gear oleo strut with
fluid (MIL-H-5606), whether it be only the addition of a small amount or if the
unit has been completely emptied and will require a large amount, it should be
filled as follows:

WARNING

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

CAUTION

Dirt and foreign particles form around the filler plugs
of the landing gear struts, therefore, before attempt-
ing to remove these plugs, the tops of the struts should
be cleaned with compressed air and/or with adry type
solvent.

a. Place the airplane on jacks. (Refer to Jacking, Paragraph 2-12.)

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

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

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

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 remain installed.

2. Atrach one end of a clean plastic hose to the valve stem of the filler
pluy and submerge the other end in a container of hydraulic fluid.

NOTE

An air-tight connection is necessary between the plas-
tic tube and the valve stem. Without such a connection,
a small amount of air will be sucked into the oleo strut
during each sequence, resultinginaninordinate amount
of air bubbles and a prolonged filling operation.

HANDLING AND SERVICING
Issued: 12/29/7>
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3.  Fully compress and extend the strut thus drawing fluid from the fluid container and expelling
air from the strut chamber. By watching the fluid pass through the plastic hose. it can be determined when the
strut is full and no air is present in the chamber.

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

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

6. Reinstall the core in the filler plug and the plug in the strut housing and tighten.

Second Method:

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

2. Raise the strut piston tube until it is fully compressed.

3. Pour fluid from a clean container through the filler opening until it reaches the bottom of the
filler plug hole. (Air pressure type oil container may be helpful.)

4. Install the filler plug finger tight, and extend and compress the strut two or three times to
remove air from the housing.

5. Remove the filler plug, raise the strut to full compression and fill with fluid il needed.

6. Reinstall fill 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 2-36.

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

2-36. INFLATING OLEO STRUTS. After making certain that an oleo strut has sufficient (Tuid attag .
strut pump to the air valve and inflate the oleo strut. The main gear struts should be inflated to provide ¢
extension with normal static load (empty weight plug full fuel and oil) of a recommended 2.75 inches of piston
exposure, although it may be reduced to 2.25 inches at the pilot’s discretion. (The nose gear strut may vary
from 2.25t0 2.75 inches.) (Refer to Paragraph 2-34.) 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 from the valve to
bring the strut down to the proper extension.) Before capping the valve, check for valve core leakage:

Issued: 12/29/72 HANDLING AND SERVICING
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2-37. BRAKE SYSTEM.

2-38. SERVICING BRAKE SYSTEM. The brake system incorporates a hydraulic
fluid reservoir through which the brake system is periodically serviced. Fluid
is drawn from the reservoir by the brake cylinders to maintain the volume of
fluid required for maximum braking efficiency. Spongy brake pedal action is
often an indication that the brake fluid reservoir is running low on fluid or air in
the system. Instructons for filling the reservoir are given in paragraph 2-39.
When found necessary to accomplish repairs to any of the brake.system compon-
ents, or to bleed the system, these instructions may be found in Section VII.

2-39. FILLING BRAKE CYLINDER RESERVOIR. The brake cylinder reservoir

should be filled to the level marked on reservoir, with the fluid specified in

Table II-1. The reservoir, located on the left side of the forward cabin bulkhead
in the nose section (refer to Figure 2-15 or 2-16), should be checked at every
100-hour inspection and replenished as necessary. No adjustment of the brakes
is necessary, though they should be checked periodically per instructions given
in Section VII. '

2-40. DRAINING BRAKE SYSTEM. To drain the. brake system, connect a hose
to the bleeder fitting on the bottom of the cylinder and place the other end of the
line in a suitable container. Open the bleeder and slowly pump the desired brake
pedal until fluid ceases to flow. To clean the brake system, flush with denatured
alcohol.

2-41. TIRES.

2-42. SERVICING TIRES. Thetdres should be maintained ét the pressure spec-
ifiedin Table II-I. When checking tire pressure, examine the tire for wear, cuts,
bruises and slippage.

HANDLING AND SERVICING
Issued: 12/29/72
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1. BATTERY 10. FUEL INJECTOR
2. AILLER OXYGEN 11. AIR VALVE, PROPELLER
3. FUEL SELECTOR VALVES AND DRAINS 12. ALTER, ENGINE OIL
4. FILLER, MAIN FUEL CELL 13. ALLER, ENGINE OIL
6. FILLER, MAIN OLEO SHOCK STRUT L AND R 14. FILTER, ENGINE AIR INTAKE
6. ALTER, VACUUM REGULATOR 18. TIRE, NOSE GEAR
7. ALLER, AUXILARY FUEL CELL 16. VACUUM SYSTEM CENTRAL AIR FILTER
8. TIRE, MAIN GEAR L AND R 17. BRAXE FLUID AESEAVOIR
9

. ENGINE OIL SUCTION SCREEN 18. FILLER, NOSE OLEO SHOCK STRUT

Figure 2-15. Service Points
Serial Nos. 30-1 to 30-852 incl. and 30-854 to 30-901 inc!.
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1921

OCONARARWN -

. FILLER OXYGEN 10.
. FUEL SELECTOR VALVES, AND DRAINS 1.
. FILLER, MAIN FUEL CELL : 12

FILLER, MAIN OLEO SHOCK STRUT L AND R 13.
. FILTER, VACUUM REGULATOR 14,

FILLER, AUXILIARY FUEL CELL 16.
. TIRE, MAIN GEAR L AND R 16.
. ENGINE OIL SUCTION SCREEN 17.

. FUEL INJECTOR 18.

AIR VALVE, PROPELLER

FILTER, ENGINE OIL

FILLER, ENGINE OIL

FILTER, ENGINE AIR INTAKE

BATTERY

TIRE, NOSE GEAR .

FLLER NOSE OLEO SHOEK STRUT
BRAKE FLUID RESERVOIR

VACUUM SYSTEM CENTRAL AIR FITER

Figure 2-16. Service Points
Seria! Nos. 30-833, 30-902 to 30-2000 inclusive
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243. POWER PLANT.

244, 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 2-23. Maintenance instructions for the Power Plant may be
found in Sections VIII and VIIIA of this manual and in the appropriate manufacturer's
manuais.

245. PROPELLER.

246. SERVICING PROPELLER. The propeller blades, spinner and visible hub surfaces
should be cleaned and inspected frequently for damage, cracks and oil leakage. Nicks should
be removed from the leading edge of the blades in accordance with applicable FAA
regulations or instructions found in Sections VIII and VIIIA. The face of each blade should
be painted when necessary with a flat paint to retard glare. To prevent corrosion, wipe
surfaces with a light oil or wax. The blades should be checked that they turn 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 at 100 hour intervals in accordance
with the Lubrication Chart, Figure 2-20. Ascertain propeller is charged to the proper
chamber pressure. Additional service information for the propeller may be found in Sections
VIII and VIIIA.

247. POWER PLANT INDUCTION AIR FILTER.

248. REMOVAL OF AIR FILTER. | |

a. Remove the right side access panel from the engine nacelle to gain access to the air
filter box.

b. Turn the three studs and remove the air filter box cover.

c. Lift the air filter from the filter box.

249, CLEANING INDUCTION AIR FILTER.

a. Tap filter gently to remove dirt particles. Do not use compressed air or cleaning
solvents.

b. Inspect filter. If paper element is torn or ruptured or gasket is damaged. the filter
should be replaced. The usable life of the filter should be restricted to one year or 500
hours, whichever comes first.

HANDLING AND SERVICING
Issued: 12/29/72

1C13



T ST N T TRLATTEN, M T,
LR ) o THITE STOT T

PIPER TWIN COMANCHE SERVICE MANUAL

2-50. CLEANING INDUCTION AIR FILTER. TURBOCHARGED.

3. Clean air filter thoroughly with a dry type solvent or kerosene.

b. Inspect filter. If element is punctured or ruptured or gasket is damaged. the filter
should be replaced.

¢. Allow filter to dry thoroughly then dip in SAE10 weight oil and allow to drain for
four hours.

d. Wipe off excess oil prior to installation.

2-51. INSTALLATION OF INDUCTION AIR FILTER.

a. Place filter in air box and install cover. _

b. Secure cover by tuming studs. On turbocharged airplanes, secure air box. cover with
wing nuts and safety.

HANDLING AND SERVICING
" Issued: 12/29/72
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2-52. VACUUM SYSTEM AIR FILTERS.

2-53. REPLACEMENT OF CENTRAL AIR FILTER. Each 100 hours of operation the
central air filter, located just forward of the forward cabin bulkhead. should be replaced.
a. Remove top nose access panel by loosening quarter turn fasteners.
b. Remove vacuum hoses from filter by removing spring clamps.
c. Remove nut from stud attaching filter to mounting bracket.
d. Install new filter in reverse order of removal.

2-54. REPLACEMENT OF INSTRUMENT AIR FILTER. Remove the filter assembly
and replace during the 500 hour inspection of the airplane.

Remove screws attaching air inlet plate to back of instrument.

Remove snap ring that holds the filter in place and remove filter.

Install new filter in adapter and secure with snap ring.

Install air inlet plate 1o back of instrument and secure with screws.

apow

2-55. REPLACEMENT OF VACUUM REGULATOR FILTERS. Every 100 hours of
operation the regulator filters, located aft of the firewall in each engine nacelle, should be
replaced.

a. Remove top access panel from each engine nacelle.

b. Remove filter from around the regulator and replace with new one.

¢. Install top nacelle access panels and secure with screws.

2-56. FUEL SYSTEMS.

2-57. SERVICING FUEL SYSTEM. At intervals of 50 hours or 90 days. whichever comes
first, clean the screen in each filter bowl located through an access opening in the center bottom
of the fuselage. Remove and clean the screens in accordance with instructions outlined in
Section [X. Inspection intervals of the various fuel system components may be found in
Section 111.

Also, check condition of gaskets and seals at all filler openings, and ensure that filler cap
rubber is in good condition. Check to see that the filler cap fits snugly in the opening when in
the locked position.

2-58. FILLING FUEL CELLS. Observe all required precautions for handling
gasoline. Fill the fuel cells to the bottom of the filler neck with the fuel specified
on the placard located on the underside of the filler cover ur in Table II-1. Each
main (inboard) fuel cell holds a maximum of 30 U. S. gallons. The auxiliary
(outboard) fuel cells have a maximum capacity of 15 U. S. gallons each which
give a total of 90 U. S. gallons of fuel with 84 U. S. gallons usable. In additiun,
as optional equipment are tip tanks with a capacity of 15 U. S. gallons each. In
order to obtain maximum capacity when filling fuel cells, the plane should be
approximately level.

HANDLING AND SERVICING
Revised: 9, 10,79
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-~ NOTE

Refuel after each flight to keep condensation in fuel tanks at a
minimum.

2-59. DRAINING FUEL VALVES AND LINES. The fuel filter bowls and lines are drained by opening the
access door within the fuselage just aft of the fuel selector console, and pulling up on the red knob in the center
of each valve. A transparent plastic tube is attached to each filter bowl and extends through a hole in the
bottom of the fuselage. Flow of the fuel is observed by means of the transparent tube. The fuel valves, bowls
and lines should be drained regularly to check for water or dirt accumulations.

NOTE

To ensure removing any water that may be in the fuel lines, drain at
least ' pint from each tank. Collect the fuel samples in a glass
container so the presence of water may be observed.

a. Todrain the lines from the main and auxiliary cells, open the drain valve with the selector handle on
the main. Completely drain the sediment bowl before moving the selector handle to the auxiliary cell. Repeat
the process for the opposite tank.

b. Todrain the lines from the tip tanks, move the fuelselector handle to the auxiliary fuel cell position;
turn the master switch on; and the electrical selector switch, located on the forward side of the selector panel,

to the tip tank position. Open the drain valve to allow the line to drain. Repeat the process for the opposite
tank.

. CAUTION

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

2-60. DRAINING FUEL SYSTEM. The bulk of the fuel may be drained from the fuel cells and tip tanks by
the use of a siphon hose placed in the cell or tank through the filler neck. In addition, the tip tank may be
drained by inserting a dowel in the plug at the bottom of the tank and pushing up or by removing the plug itself.
The remainder of the fuel may be drained by opening the drain valve in each fuel selector bowl.

Revised: 9/20/79 HANDLING AND SERVICING
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2-61. ELECTRICAL SYSTEM.

2-62. SERVICING ELECTRICAL SYSTEM. Servicing the electrical system involves adding
distilled water to the battery to maintain correct clectrolyte level, and checking cable
connections and for any spilled electrolyte that would leud to corrosion. The security ol all
electrical connections should be checked as well as the operution of all lights. gencral
condition of the generator or altemator and starter. All electrical wires should be inspected
for chating and bare wires. For detailed information on this system, refer to Scction XI of
this manual.

2-63. OXYGEN SYSTEM.

2-64. SERVICING THE OXYGEN SYSTEM. Oxygen for the breathing system is turnished
from a stationary cylinder located aft of the baggage area on the left side of the fuselage at
station 175.0. At 1800 psi of pressure, the oxygen cylinder has a capacity of 63.7 cubic
feet. The cylinder valve is equipped with a hex-capped safety device. should the cylinder
become exposed to fire or extreme heat. Do not attempt to remove this device. Keep the
cylinder valve closed when the airplane is on the ground or when in flight and the oxvgen
system is not being used. To open the oxygen valve, pull out on the control knob located on
the instrument panel. To close the valve, push in on the control knob. Refer to Section XIV
of this manual for complete service information of this system.

2-65. OXYGEN SYSTEM SAFETY PRECAUTIONS. The utmost care must be exercised in
servicing, handling and inspection of the oxygen system. Comply with the following
precautions: .

a. Keep the oxygen regulators, cylinders, gauges, valves, fittings, masks and all other
components of the oxygen system free of oil, grease; gasoline and all other readily
combustible substances.

b. Do notallow 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 oxygen
equipment, keep hands, tools and clothing clean - hospital
clean. .

c. Never attempt to repair or repaint oxygen equipment.

d. Keep fire and heat away from oxygen equipment. Do not smoke while working with
or near oxygen equipment, and take care not to generate sparks with carelessly handled
tools when working on the oxygen system.

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

HANDLING AND SERVICING
Revised: 1/31/74
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f. Use Ribbon Dope Thread Sealant (Permacel 412) on maleé ends of fittings only. Wrap thread in
direction of thread spiral, beginning with the second thread on the fitting. Avoid getting any sealant into the
lines.

2-66. FILLING OXYGEN CYLINDER. The filler valve for the oxygen system is accessible through a door
located on the left side of the fuselage just aft of the rear window.

a. Tofillthe oxygen cyilnder, open the access door; remove the cap from the filler valve and attach the
filler hose from the oxygen recharge unit to the filler valve. Ascertam that all fittings are free from oil, grease,
dirt, etc.

NOTE

If the airplane’s oxygen cylinder pressure is below 50 psi, the system
should be purged as described in Section XIV.

b. To obtain the correct filling pressure for the oxygen system at various ambient temperatures, a table
is included for your convenience. The pressures given are not exact, but sufficiently accurate for practical
purposes of working pressures between 1800 and 2400 psig cylinders. The cylindershould be allowed to cool to
a stabilized temperature after filling before checking against the figures given in Table II-111A.

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

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

{. Before opening any valves, check the pressure remaining in the airplane’s oxygen cylinder. If it

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

cascade storage system and determine which cylinder has the lowest pressure. When found, if this cylinder has
a pressure lower than the oxygen cylinder in the airplane, do not attempt using it for filling. Use the storage
cylinder that has a pressure higher than the airplane’s cylinder but lower than the others.

2. Open the valve on only the one:storage cylinder with the loweest pressure. When the pressure
indicated on the airplane’s oxygen gauge and charging gauge has become equal, close the valve of the storage
cylinder, then go to the storage cylinder with the next higher pressure and repeat the procedure.

3. If, after using the last storage cylinder, the airplane’s oxygen system is still not fully charged, a
full storage cylinder should be put in place of a cylinder with the lowest pressure and used in the same manner.

4. A good deal of oxygen will remain in the large cylinders used in the cascade system after filling
only one of the cylinders, but such remaining oxygen will be at a pressure something less than the 1800 pounds,
which is not sufficient pressure to completely refill another aircraft cylinder, although it will refill several small
cylinders.

5. Itis not economical, even on a three or four-cylinder cascade system, to begin recharging with
oxvgen at less than 300 psi pressure in the 300 cubic foot bank of cylinders. So, use 300 cubic foot cylinders
down to approximately 300 psi, then return for refilling. In two-cylinder systems, use to approximately 600 psi,
then return for filling.

e.  When the pressure gauge on the recharge unit or in the airplane reaches 1800 psi. close the pressure
regulator valve on the recharge unit. Disconnect the filler hose from the filler valve; replace the protective cap
on the filler valve and close the access cover. Check the cylinder pressure according to Table II-111A after the
cylinder temperature stabilizes.

Revised: 1/31/74 _ HANDLING AND SERVICING
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TABLE II-MMIA. INDICATED OXYGEN PRESSURES
FOR GIVEN AMBIENT TEMPERATURES

Temperature ° F Indicuted Cylinder Pressure ( psig)

110 1980

100 _ 1935

90 1890

80 1845

70 ' 1800

60 1755

© 50 1710

40 1665

2-67. LUBRICATION.
2-68. OIL SYSTEMS (ENGINE).

2-69. SERVICING OIL SYSTEM. The engine oil level should be checked before each tlight
and changed after each 50 hours of engine operation. During oil change, the oil screen(s)
should be removed and cleaned and, when installed, the oil filter cartridge replaced.
Intervals between oil changes can be increased as much as 100% on engines equipped with
full low (cartridge type) oil filters provided the element is replaced each 50 hours of
operation. Removal and cleaning of screens may be found in paragraphs 2-72 and 2-73. 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 detereent
oil, refer to paragraph 2-76 and/ or the latest revision of Lycoming Service Instruction Letter
1014,
CAUTION

Do not introduce any trade additive to the basic lubricant
unless recommended by the engine manufacturer.

HANDLING AND SERVICING
Revised: 6/4/81
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ACCESSORY HOUSING

GASKET

SCREEN

HOUSING

Figure 2-17. Oil Suction Screen Figure 2-18. QOil Pressure Screen

2-70. DRAINING OIL SUMP. To drain oil sump, provide a suitable container with a minimum capacity of
8 quarts.

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

b. Remove oil drain plug from bottom of the engine sump. It is recommended the engine be warmed to
operating temperature to insure complete draining of the old oil.

2-71. FIILLING OIL SUMP. The oil sump should normally be filled with oilto the 8 U.S. quart mark on the
engine dipstick. The specified grade of oil may be found in Table II-V, the Lubrication Chart, or on each
engine oil filler access door. To service the engine with oil, open the quick release access door on the left side of
each engine cowling and remove the oil filler cap with dipstick.

2-72. OIL SCREEN (SUCTION). The suction screen located in the bottom of the sump to the right of the air
induction inlet 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 screen, the engine should be examined for internal
damage. The suction screen is removed from the sump by cutting the safety wire and removing the hex head
plug. Clean and inspect the screen and gasket and replace the gasket if over compressed or damaged. To
eliminate damage to the oil screen, place it inside the recess in the hex head plug before inserting the

Issued: 12/29/72 HANDLING AND SERVICING
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assembly into the bottom of the sump. Care must be exercised to enable the
screen to enter the oil suction tube inside the sump. (Refer to Figure 2-17.)
When certain that the screen is properly seated, tighten the plug. If the plug
seems tight, this will indicate that the screen is not properly seated, and must
be disassembled and the above procedure repeated. After installation, safety
the hex head plug with MS20995-C41 safety wire.

2-73. OIL SCREEN (PRESSURE). The pressure screen located in a housing on
the accessorycase of the engine between the magnetos, should be cleaned ateach
oil change to remove any accumulation of sludge and to examine for metal filings
or chips. If metal particles are found in the screen, the engine should be exan:-
ined for internal damage. The pressure screen is removed by disconnecting the
temperature 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 with the base of the housing. (Refer
to Figure 2-18.) Install the screen and housing to the accessory case using a new
gasket. Torque attaching bolts within SO to 70 inch-pounds.

2-74. OIL FILTER. (FULL FLOW.)

a. The oil filter element should be replaced after each S0 hours of engine op-
eradon. This is accomplished by removing the lockwire from the bolt head at
the end of the filter housing, loosening the bolt, and removing the filter assembly
from the adapter.

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

<. After the element has been replaced, tighten the attaching bolt within 20) to
25 foot-pounds of torque. Lockwire the bolt through the loops on the side or the
housing to the drilled head of the thermostatc valve. Be sure the lockwire is re-
placed atboth the artaching bolthead and the thermostadc oil cooler bypass valve.

HANDLING AND SERVICING
Issued: 12/29/72
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AlSY

Figure 2-19. Turbo Oil Filter

2-75. TURBO OIL FILTER CLEANING PROCEDURE.

a. Remove the oil filter, located on the lower right side of the firewall, from line and disassemble unit.
(Refer to Figure 2-19.)

b. Wash parts with solvent and back flush the bronze element. Check condition of “O™ ring and replace
if necessary. An overnight soaking in carburetor cleaner may be necessary if heavy sludging is evident. (This is
usually due to mixing detergent with non-detergent oils.)

c. Reassemble unit and install filter in the turbo oil system. Clean filter at each oil change.

2-76. RECOMMENDATIONS FOR CHANGING OIL. (Refer to the latest revision of Lycoming Service
Instruction No. 1014.)

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

b. When changing from straight mineral oil to compounded oil, the following precautionary steps
shouid be taken:

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

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

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

Revised: 4/6/81 HANDLING AND SERVICING
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2-77. LUBRICATION INSTRUCTIONS. Proper lubrication procedures are of
immeasurable valueboth 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 applicadon of recommended lubricants to their relevant bearing
surfaces, as detailed in the following paragraphs, together with the observance
of cleanliness, will insure the maximum eificiency and utmost service ot all
moving parts. Lubrication instructions regarding the locations, time intervals,
"and type of lubricants used may be found in the Lubrication Chart, Figure 2-20.
To insure the best possible results from the application of lubricants, the follow-
ing precautions should be observed: :

a. Use recommended lubricants. Where general purpose lubricating oil is
specified, but unavailable, clean engine oil may be used as a satisfactory sub-
sdtute.

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

¢. Remove all excess lubricants from components in order to prevent the
collection of dirt and sand in abrasive quantities capable of causing excessive
wear or damage t bearing surfaces.

2-78. APPLICATION OF OIL. Whenever specific instxructions for lubrication of
mechanisms requiring lubrication are not available, observe the following pre-
cautions:

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

b. Since the cables are sufficiently coated by the manufacturer, additional
protection for the prevention of corrosion is unnecessary.

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

CAUTION

Be careful not to add too much oil because the excess
will be thrown off during operation and will cause pit-
ting and burning of the magneto points.

HANDLING AND SERVICING
Issued: 12/29/72
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2-79. APPLICATION OF GREASE. Care mustbetaken whenlubricating bearings
and bearing surfaces with a grease gunto insure that gunis filled with new, clean
grease of the grade specified for the particular appiication before applying lub-
ricant to the grease fittings. _

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

b. Remove wheel bearings from the wheel hub and clean thoroughly with a
suitable solvent. When repacking with grease, be sure the lubricant enters the
space between the rollers in the retainer ring. Do not.pack the grease into the
wheel hub. ‘

c. Use extra care when greasing the Hartzell propeller hub to avoid blowing
the clamp gaskets. Remove one grease fitting while applying grease to the other
fittdng.

2-80. LUBRICATION CHART. Each partof the airplane to be lubricated, as
depicted on the Lubrication Chart, is indicated by a frequency symbol which
shows the time intervals between lubrications. Application symbols with the
frequency symbols show how the lubrication is applied. A parts nomenclature
key, referred to by a number adjacent to the frequency symbol, identifies the
part to be lubricated. Within the frequency symbol is a code letter which ident-
fies the type of lubricant to be used and a special instructions number which gives
instructions for lubricating a partcular component.

TABLE [I-IV. RECOMMENDED LUBRICATING OILS

Average Average Ambient Oil Inlet Temperatures
Grade 0il Air Temperature Desired Maximum
SAE 30 Above 60° F 180° F 245° F
i (16° C) (82° ©) (118° C)
SAE 40 3° Fo90° F 180° F 243° F
(-1° C to 32° C) (82° ©) (118° C)
! SAE 30 0°Fw70°F 170° F 225° F
= (-17° C to 20° C) (77° ©) (107° C)
SAE 20 Below 10° F 160° F 210° F
(12° C) (71° ©) (99° C)

HANDLING AND SERVICING
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TABLE II-IVA. THREAD LUBRICANTS

TYPE OF LINE TYPE OF LUBRICANT

Brakes MIL-H-5606

Freon TT-A-580 or MIL-T-5544, Anti-Seize Compound
Fuel MIL-T-5544, Anti-Seize, Graphite Petrolatum
Landing Gear (Air Valve) 6PB Parker

0il : MIL-G-6032, Lubricating Grease

(Gasoline and Oil Resistant)

Pitot and Static TT-A-580 (JAN-A-669), Anti-Seize Compound
(White Lead Base)

— NOTE —

Lubricate engine fittings only with the fluid contained in the
particular lines.

Added: 10/28/82 . HANDLING AND SERVICING
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4.

NOTES

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

SEE THE LATEST REVISION OF LYCOMING SERVICE
INSTRUCTIONS NO. 1074 FOR USE OF DETERGENT OIL.
MISCELLANEOUS - DURING ROUTINE MAINTENANCE
CHECKS, APPLY LUBRICANT TO MISCELLANEOUS
LINKAGES.

TRANSMISSIONS SHOULD BE DISASSEMBLED, CLEANED,
INSPECTED, AND LUBRICATED AT EACH 800 HOUR
INTERVAL OR ANNUALLY. ACTUATOR SCREWS SHOULD
BE LUBRICATED AT EACH 100 HOUR INTERVAL OR
ANNUALLY.

CAUTIONS

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

DO NOT OVER-LUBRICATE COCKPIT CONTROLS.

DO NOT APPLY LUBRICANT TO RUBBER PARTS.

EXAMPLE

PARTS
NOMENCLATURE

FREQUENCY OF
LUBRICATION

N 5
METHOD OF
LUBRICATION

TYPE OF
LUBRICATION

SPECIAL
INSTRUCTIONS

Revised: 6/4/81

Figure 2-20. Lubrication Chart
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PARTS NOMENCLATURE KEY

STABILATOR TRIM TAB AND RUDDER HINGES

STABILATOR TRIM PULLEYS

FLAP TRANSMISSION

FLAP CONTROL ARMS AND CABLE ENDS

AIR FILTER, RIGHT AND LEFT

COWL FLAP CONTROL LINKAGE, RIGHT AND LEFT

ENGINE OIL SUMP, RIGHT AND LEFT

BRAKE RESERVOIR

PILOT AND PASSENGERS SEAT TRACKS

LANDING GEAR RETRACTION MECHANISM

LANDING GEAR RETRACTION TRANSMISSION

OIL FILTER CARTRIDGE, RIGHT AND LEFT

GOVERNOR, THROTTLE AND MIXTURE CABLE ENDS

AILERON HINGES, RIGHT AND LEFT

FLAP CONTROL ROD ENDS, CABLE ENDS AND BELLCRANK BEARINGS

STABILATOR CONTROL CABLE ENDS AND TRIM PULLEYS

STABILATOR CONTROL TUBE BEARINGS AND SQUARE TUBE MOUNTING BEARINGS

CONTROL WHEEL ROLLERS

CONTROL WHEEL CHAIN VERTICAL AND HORIZONTAL

LOCK PIN, STEP

STEP LOCK PULLEYS AND RELEASE ARM PIVOT BEARING

FLAP TRACK

FLAP TRACK ROLLERS, STEEL OR NYLON

STEERING ROD END BEARINGS, STEERING BELLCRANK PIVOT BEARING,
STEERING ARM BUSHING, GEAR ALIGNING BUSHING

GEAR OLEO STRUT FILLER

NOSE GEAR DOOR HINGES, DOOR ACTUATING MECHANISM, NOSE GEAR PUSH-PULL
ROD END BEARING

STRUT HOUSING ATTACHMENT BUSHINGS, DRAG LINK PIVOT AND
ATTACHMENT BUSHINGS

SHIMMY DAMPENER ROD END BEARING AND MOUNT

UPPER AND LOWER TORQUE LINK BUSHINGS

UPPER AND LOWER TORQUE LINK CONNECTING BOLT

WHEEL BEARINGS

RUDDER TRIM GUIDE, UNIVERSAL JOINT, TRIM TUBE END BEARING, PUSHPULL
TUBE END BEARINGS, BELLCRANK PIVOT BEARING

RUDDER TRIM SCREW J

STABILATOR TRIM MECHANISM

RUDDER CONTROL CABLE AND TRIM TUBE END BEARINGS

STABILATOR TRIM TAB CONTROL ROD

STABILATOR TRIM SCREW

RUDDER PEDALS, BRAKE ACTUATING MECHANISM, BRAKE CYLINDER ENDS,
CONTROL CABLE ENDS AND STEERING ROD ENDS

RUDDER PEDAL TORQUE TUBE AND BLOCK BEARINGS

STRUT ATTACHMENT BEARING

GEAR OLEO STRUT FILLER

BUNGEE CORD ROLLERS

GEAR DOOR HINGE. RETRACTION ROD END BEARINGS, TORQUE LINK
CONNECTING BOLT

WHEEL BEARINGS

UPPER AND LOWER TORQUE LINK BUSHINGS

SIDE BRACE MOUNT BEARING

SIDE BRACE END BEARING AND PIVOT BEARING

RETAACTION CABLE END BEARING AND SIDE BRACE ATTACHMENT BUSHING

PROPELLER GREASE FITTINGS, RIGHT AND LEFT

AILERON PUSH-PULL ROD END BEARINGS, CONTROL CABLE ATTACHMENT POINTS
AND BELLCRANK PIVOT BEARINGS

Revised: 6/4/81

Figure 2-20. Lubrication Chart (cont.)
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TYPE OF LUBRICANTS

IDENTIPICATION SPECIFICATION LUBRICANT
LETTER
A MiL-L.7870 LUBRICATING OIL, GENERAL PURPOSE, LOW
TEMPERATURE
8 ML-L-4082 LUBRICATING QIL, AIRCRAFT RECIPRO-
CATING ENGINE (PISTON) GRADE AS
SPECIFIED

SAE 50 ABOVE 50°F AIR TENP.
SAE 40 30° YO 90°F AIR TEMP.
SAE 30 0° TO 70°F AIR TEMP.
SAE 20 BELOW 10-F AIR TEMP.

MIL-H-5608 HYDRAULIC FLUID, PETROLEUM BASE

RLG-23827 GREASE, AIRCRAPT AND INSTRUMENT, GEAR
AND ACTUATOR SCREW

g ML-G-2548 GREASE, AIRCRAFT, HIGH TEMPERATURE
F B — ALL PURPOSE SLIP SPRAY DUPONT NO. 5611

SPECIAL INSTRUCTIONS

1. AIR FILTER . TO CLEAN FILTER, TAP GENTLY TO REMOVE DIRT PARTICLES. DO NOT BLOW

I : OUT WITH COMPRESSED AIR OR USE SOLVENT. REPLACE FILTER IS PUNCTURED OR
* DAMAGED.
TURBOCHARGED ENGINES - CLEAN FILTER IN SOLVENT AND ALLOW TO DRY. OI? IN SAE 10

OiL AND ALLOW TO DRAIN FOUR HOURS.

2 BEARINGS AND BUSHINGS - CLEAN EXTERIOR WITH A DRY TYPE SOLVENT BEFORE
AELUBRICATING. ’ :

32 LANDING GEAR AND FLAP TRANSMISSIONS AND SCREWS. IDENTIFY TYPE OF TRANSMISSION
INSTALLED. DUKES MAS LABEL ON TRANSMISSION HOUSING. DURA HAS PART NO. 1010250
STAMPED ON TRANSMISSION MOUSING. DISASSEMBLE AND CLEAN WITH A QUICK DRYING
TYPE SOLVENT. WHEN REASSEMBLING TRANSMISSIONS, FILL DUKES TRANSMISSION WITH
DUKES NO. 4 LUBRICANT OR DURA TRANSMISSION WITH MIL-G-7118 OR MIL-G-23827 GREASE.
NO SUBSTITUTION IS ALLOWED IN EITHER TRANSMISSION. APPLY A THIN COAT OF
MIL-G-7118 OR MIL-G-23827 GREASE ON ACTUATOR SCREWS. SEE NOTE 4.

4. OLEO STRUTS AND BRAKE RESERVOIR - FILL PER INSTRUCTIONS ON UNIT OR CONTAINER,
OR REFER TO SERVICE MANUAL, SECTION Il.

S. PROPELLER - REMOVE ONE OF THE TWO GREASE FITTINGS FOR EACH BLADE. APPLY GREASE
THROUGH FITTING UNTIL FRESH GREASE APPEARS AT HOLE OF REMOVED FITTING.

6. LUBRICATION POINTS - WIPE ALL LUBRICATION POINTS CLEAN OF OLD GREASE, OIL, DIRT,
ETC., BEFORE RELUBRICATING.

7. LUBRICATING OIL - 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 OPERATION.

8. LUBRICATE FLAP TRACK WITH DUPONTS ALL PURPOSE SLIP SPRAY NO. 6611. FLAPS
REQUIRE CLEANING AND LUBRICATION APTER EXPOSURE TO AN ABNORMAL QUANTITY OF
WATER. FLAPS WITH NYLON ROLLERS WILL NOT REQUIRE LUBRICATION ON EITHER FLAP
TRACKS OR ROLLERS.

9. OVERHEAD TRIM PULLEYS - LUBRICATION MAY BE EXTENDED TO 250 HOURS WHEN DUSTY
CONDITIONS ARE AT A MINIMUM, ’

. HANDLING AND SERVICING
Issued: 12/29/72
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TABLE H-V. DECIMAL/MILLIMETER EQUIVALENTS OF DRILL SIZES

'

Decimal/Millimeter Equivalents of Drill Sizes From 1/2" to No. 80

Size

172
31/64
16/32
29/64

7/18

27/84
Y 4
13732
25/64
/8

23/64

11/32

21/64
5/16
19/64

9/32

b IT o X

17/6

Decimal
Equiv.

0.500

0.4843
0.4687
0.4631
0.4375

0.4218
0.413
0.4062
0.404
0.397

0.3906
0.386
0.377
0.375
0.368

0.3593
0.358
0.346
0.3437
0.339

0.332
0.3281
0.323
0318
0.3125

0.302
0.2968
0.296
0.290
0.2812

0.281
0.277
0.272
0.268
0.2656

Millimeter Size Decimal
Equiv. Equiv
12.7000 G 0.261
12.3031 F 0257
11.9062 E-1/4 0.250
11.5094 D 0.248
11.1128 C 0.242
10.7168 B 0.238
10.4902 15/64 0.2343
10.3187 A 0234
10.2616 1 0.228
10.0838 2 0221
9.9212 7/32 0.2187
9.8044 3 0213
9.5758 4 0209
9.5250 5 0.2055
9.3472 6 0.204
9.1262 13/64 0.2031
9.1281 7 0.201
8.7884 8 0.199
8.7300 9 0.196
8.6106 10 0.1936
8.4328 11 01N
8.3337 12 0.189
8.2042 3/186 0.1875
8.0264 13 0.185
7.9375 14 0.182
7.6708 15 0.180
7.6387 16 0.177
7.4930 17 0173
7.3680 11/64 0.1718
7.1425 18 0.1695
71374 19 0.166
7.0358 20 0.181
6.9088 21 0.169
6.7564 22 0.157
6.7462

DRILL SIZES AVAILABLE:

Drill may be obtained in regular sizes to a 4 inch diameter, and increase in 64ths of an inch.
The regular metric drills vary from 2 to 76mm. and increase in 0.5mm. variations.

Millimeter Size
Equiv.

8.6294 6/32
8.5278 23
6.3500 24
8.2484 25
8.1468 28
6.0452 27
5.9531 9/64
5.94368 28
5.7912 29
5.6134 30
5.5562 1/8
5.4102 3
6.3086 32
5.2197 33
5.1816 34
5.1594 35
5.1054 7/64
5.0546 36
4.9784 37
49149 38
48514 39
4.80086 40
47625 41
4,699 3732
4.6228 42
4572 43
4.4958 44
4.3942 45
4.3656 46
4.3053 47
4.2164 5/64
4.0894 48
4.0386 49
3.9878 50

Decimal
Equiv.

0.1562
0.154
0.152

- 0.1498

0.147

0.144
0.1406
0.1405
0.136
0.1285

0.125
0.120
0.116
0.113
o

0.110
0.1093
0.1085
0.104
0.1015

0.0995
0.098

0.096 .
0.0937
0.0935

0.089
0.088
0.082
0.081
0.0785

0.0781
0.076 .
0.073
0.070

Millimeter

Equiv.

3.9687
39118
3.8608
3.7973
3.7338

3.6576
3.6719
3.5687
3.4544
3.2639

3.1750
3.048

2.9464
2.8702
'2.8194

2.794

2.7781
2.7051
26418
2.5781

2.5273
2.4892
24384
23812
2.3749

2.26086
2.1844
2.0828
2.0574
1.9939

1.9844
1.9304
1.8542
1.778

Size

51
62
1718
53
54

55
3764

Decimal
Eduiv.

0.087
0.0835
0.0625
0.0595
0.065

0.052
0.0468
0.0465
0.043
0.042

0.041
0.040
0.039
0.038
0.037

0.036
0.035
0.033
0.0312
0.032

0.031
0.029
0.028
0.026
0.025

0.024
0.0229
0.021
0.020
0.018

0.0156
0.016

0.0145
0.0135

Millimeter
Equiv.

1.7018
1.8129
1.5875
15113
1.397

1.3208
1.1906
rasn
1:0922
1.0668

1.0414
1.016

0.9906
0.9652
0.9398

09144
0.899 .
0.8382

0.7937
08128

0.7874
0.7366
0712
0.8604
0.635

0.6096
0.58166
0.5334
0.508
04572

0.3969
0.4064
0.3683
0.3429

Added: 10/28/82
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TABLE 1I-VI. CONVERSION TABLES

1. These charts contain the various conversion data that may be useful when figuring capacities,
lengths, temperatures, and various weights and measures from the English system values to the
metric system values or back again.

2. The English System is in use by England and the United States. All other countries use the metric
system.

3. Procedure for Converting Inches to Millimeters. (Refer to Table 11-V1.)
A. Example: Convert 1.5 inches to millimeters.
(1) Read down inches column to l. inches.
{2) Read across top inch column to 0.5.

(3) Read down and across to find millimeters (1.5 inches is 38.10 millimeters).

4. Procedure for Converting Fahrenheit (°F) and Celsius (°C) (Centigrade) Temperture. (Refer to
Table 11-V].)

A. Read number in middle column, if in degrees Celsius (° C), read Fahrenheit equivalent in right-hand
column. If in degrees Fahrenheit (°F), read Celsius equivalent in left-hand column.

(1) 70°F = 21.1°C.
(2) 30°C=86.0°F.

Added: 10/28/82 HANDLING AND SERVICING
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TABLE 11I-VI. CONVERSION TABLES (cont.)

CENTIGRADE—FAHRENHEIT CONVERSION TABLE

Example: To convert 20°C. to Fahrenheit, find 20 in the center
column headed (F—C); then read 68.0°F. in the column (F) to the
right. To convert 20°F. to Centigrade; find 20 in the center column

and read -6.67°C. in the (C) column to the left.

C F—-C F C F—-C F
-56.7 -70 -94.0 104.44 220 428.0
-51.1 -60 -16.0 110.00 230 446.0
-45.6 -50 -58.0 115.56 240 464.0
-40.0 -40 -40.0 121.11 250 482.0
-34.0 -30 -22.0 | 126.67 260 500.0
-38.9 -20 -4.0 132.22. 270 518.0
-23.3 -10 14.0 137.78 280 536.0
-17.8 0 32,0 143.33 290 554.0

-12.22 10 50.0 148.89 300 572.0
-6.67 20 68.0 154.44 310 590.0
-1.11 30 86.0 160.00 320 608.0

4.4 40 104.0 165.56 330 626.0
10.00 50 122.0 170111 340 644.0
15.56 60 140.0 176.67 350 662.0
2011 70 158.0 182.22 360 680.0
26.67 80 176.0 187.78 370 698.0
32.22 90 194.0 193.33 380 716.0
27.78 100 212.0 198.89 390 734.0
43.33 110 230.0 204.44 400 752.0
38.89 120 248.0 210.00 410 770.0
54.44 130 266.0 215.56 420 788.0
60.00 140 284.0 221.11 430 806.0
65.56 150 302.0 226.67 440 824.0
71.00 160 320.0 232.22 450 842.0
76.67 170 338.0 257.718 460 860.0
82.22 180 356.0 243.33 470 878.0
87.78 190 374.0 248.89 480 896.0
93.33 200 392.0 254.44 490 914.0
98.89 210 410.0 260.00 500 932.0

Added: 10/28/82
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1

TABLE I1-VI. CONVERSION TABLES (cont.)

C328
INCHES TO MILLIMETER
INCHES —— 0.0000 0.0001 - 0.0002 0.0003 0.0004 - 0.0005 0.0006 0.0007 0.0008 0.0009
’ MILLIMETER
0.000 0.0025 0.0050 0.0076 0.0101 0.0127 0.0152 0.0177 0.0203 0.0228
0.001 0.0254 0.0279 0.0304 0.0330 0.0355 0.0381 0.0406 0.0434 0.0457 0.0482
0.002 0.0308 0.0533 0.0558 0.0584 0.0609 0.0635 0.0660 0.0683 0.0711 0.0736
0.003 0.0762 0.0787 0.0812 0.0838 0.0863 0.0889 0.0914 0.0939 0.0965 0.0990
0.004 0.1016 0.1041 0.1066 0.1092 0.1117 0.1143 0.1168 0.1193 0.1219 0.1244
0.003 0.1270 0.1295 0.1320 0.1346 0.131 0.1397 0.1422 0.1447 0.1473 0.1498
0.006 0.1524 0.1549 0.1574 0.1600 - 0.162% 0.1651 0.1676 0.1701 0.1727 0.1752
0.007 0.1778 0.1803 0.1828 0.1854 0.1879 0.1905 0.1930 0.1955 0.1981 0.2006
0.008 0.2032 0.2057 0.2082 0.2108 0.2133 0.2159 0.2184 0.2209 0.2238 0.2260
0009 0.2286 0.2311 0.2336 0.2362 0.2387 0.2413 0.2438 0.2463 0.2489 0.2514
INCHES ——— 0.000 0.001 0.002 0.003 0.004 0.008 0.006 0.007 0.008 0.009
| MILLIMETER
0.00 0.025 0.050 0.076 0.101 0.127 0.152 0.177 0.203 0.228
0.01 0.254 0.279 0.304 0.330 0:355 0.381 0.406 0.401 0.457 0.482
0.02 0.508 0.533 0.558 0.584 0.609 0.635 0.660 0.683% 0.711 0.736
0.03 0.762 0.787 0812 0.838 0.863 0.889 0.914 0.939 0.965 0.990
0.04 1.016 1.041 1.066 1.092 LIt? 1.143 1.168 1.193 1.219 1.244
0.05 1.270 1.298 1.320 1.346 13N 1.397 1.422 1.447 1.473 1.498
0.06 1.524 1.549 1.574 1.600 1.625 1.651 1.676 1.701 1.727 1.752
0.07 1.778 1.803 1.828 1.854 1.879 1.908 1.930 1.95$ 1.981 2.006
008 2032 2.057 2.082 2.108 213 2.159 2.184 2.209 2238 2.260
0.09 2.286 231 2.336 2.362 2.387 2.413 2.438 2.463 2.489 2514
INCHES — 0.00 0.0} 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
) MILLIMETER
0.0 0.254 0.508 0.762 0.016 1.270 1.524 1.778 2032 2.286
0.1 2.540 2.794 3.048 3.302 .55 3.810 4.004 4318 asm 4826
0.2 5.080 5.3 5.588 5.842 6.09 6.350 6.604 6.858 7012 0 1366
03 7.620 7.874 8.128 8.382 8.636 8.890 ‘9.144 9.398 9.652 9.906
0.4 10.160 10.414 10.668 10.922 11176 11.430 11.684 11.938 12.192 12.446
0.5 12.700 12.954 13.208 13.462 13.716 13.970 14.224 14.478 14.732 14.986
0.6 15.240 15.494 15.748 16.002 16.256 16.510 16.764 17.018 17.272 17.526
0.7 17.780 18.034 18.288 18.542 18.796 19.050 19.304 19.558 19.812 20.006
08 20320 - 20.574 20.828 21.082 21.336 21.590 21.844 22.098 22.352 22.606
09 22.860 23.114 23.368 23.622 23.876 24.130 24.384 24.638 24.892 25.146
INCHES 0.00 0.1 0.2 0.} 04 0.5 0.6 0.7 0. 0.9
| MILLIMETER.
0. 2.54 5.08 7.62 10.16 12.70 15.24 17.7% 20.32 2286
I 25.40 27.94 30.48 no2 15,56 .10 40.64 4318 as.m2 4x.26
2. 50.80 $1.34 55.48 58.42 60.96 61.50 66.04 68.58 7.2 7366
kX 76.20 7%.74 81.28 K182 %616 8KX.90 91.44 93.9% 96.52 99.06
4. 10£.60 104.14 106.6% 109.22 TR 114.30 11684 119.38 121.92 124.46
s. 127.00 129.54 132.08 114,62 13716 119.70 142.24 144.78 147.32 149.86
6. 152.40 154.94 157.48 160.02 162.56 165.10 167.64 170.1% 172.72 175.26
7. 177.80 180.34 IN2.88 185.42 187,96 190.50 191.04 195,54 19%.12 200.66
X 201.20 208.74 208.2% 210.%2 2306 215.90 218.44 220.9% 8 2260.06
9. 22%.60 2.4 23368 236.22 23876 241.30 24184 246,08 24x.92 251,46
Added: 10/28/82 HANDLING AND SERVICING
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TABLE lI-VI. CONVERSION TABLES (cont.)

MULTIPLY BY TO OBTAIN
CENTIMETERS 0.3937 IN.
0.03281 FT.
CU. CENTIMETERS 0.001 LITERS
0.06102 CU. IN.
0.0002642 U.S. GAL.
CU. FT. 28.320 CU. CM.
1.728 CU. IN.
7.481 U.S. GAL.
28.32 LITERS
CU. IN. 16.39 CU.CM.
0.01639 LITERS
0004329 ° | US.GAL.
001732 QUARTS
CU. METERS 1000000 CU. CM.
35.314 CU. FT.
61.023 CU. IN.
264.17 U GAL.
999.97 LITERS
FEET 0.3048 METERS
12.000 MILS.
3048 MM.
0.3333 YARDS
FT.-LB. 0.1383 M-KG
0.001285 BTU
0.000000376 | KW-HR
FLUID OZ ] DRAM
2.6 CU.CM.
GAL.. IMPERIAL M4 CU. IN.
1.201 U.S. GAL.
4.546 LITERS
GAL.. US. DRY 268.8 CU. IN.
0.1556 Cu. FT.
1.164 U.S. GAL.. LIQ.
4.408 LITERS
GAL.. US. LIQ. 2310 CU. IN.
0.1337 CU. FT.
3.785 LITERS
0.8327 IMPERIAL GAL.
128 FLUID OZ
IN. 2.540 CM.
.08333 FT.
JOULES 0.000948 BTU
0.71376 FT.-LB.

MULTIPLY BY TO OBTAIN
KILOGRAMS 2.208 L.B.

38.27 oz.

1000 GRAMS
LITERS 1000 CU.CM.

61.03 CU. IN.

0.03532 CU. FT.

0.2642 U.S. GAL.

0.22 IMPERIAL GAL.

1.087 QUARTS
METERS 39.37 IN.

3.281 FT.

1000 MM.
METER-KILOGRAM 7.233 FT.-LB.

9.807 JOULES
OUNCES. AVDP 0.0625 LB.. AVDP

28.38 GRAMS

4118 GRAINS
OUNCES. FLUID 29.87 CU. CM.

1.805 CU. IN.
LB.. AVDP 4536 GRAMS

7000 GRAINS

16.0 OUNCES
SQUARE INCH 6.4516 SQ. CM.
POUND PER 0.0703 KG-CM
SQUARE INCH SQUARED
(PS1)
STATUTE MILE 1.609 KILOMETER

0.8684 NAUTICAL MILE
NAUTICAL MILE 1.181 STATUTE

MILE

QUART 9463 LITER
MILLIMETER 1000 MICRON
MICRON 0.00! MILLIMETER

0.000039 INCH
INCH 11.521 METER
POUNDS GRAMS
INCH 0.72 METER
OUNCES GRAMS
POUNDS 0.433 KILOGRAMS

Added: 10/28/82
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8382

TWO COTTON BRAIDS- IMPREGNATED
WITH SYNTHETIC COMPOUND A

ML HeBT94:Sim-5-2/88-4ifg Symbol [

iy

YELLOW, NUMERALS,
LETTERS AND STRIPE

et-u-sm-o—wu.s_u _( (@

D. NONSELF-SEALING AROMATIC
RESISTANT HOSE

£ _YELLOW SINGLE WIRE BRAID
SYNTHETIC INNER TUBE

A. FLAME AND AROMATIC RESISTANT HOSE

WHITE NUMERALS, LETTERS AND STRIPE  RED-q
i m-u-sooo-su-som@E t4tq Sugnbol =

(VIEWS SHOWING OPPOSITE SIDES OF HOSE)
B. NONSELF-SEALING. AROMATIC AND HEAT-RESISTANT HOSE

WHITE7

RED NUMERALS, LETTERS AND STRIPE

W — E. SELF-SEALING AROMATIC
RED NUMERALS AND LETTERS LS ISTANT oSk
C. FLAME, AROMATIC, AND OIL RESISTANT HOSE

HOSE IDENTIFICATION MARKINGS

BROWN 'ﬂyNGE ORANGE ORA\NGE 9“ BLUE YELLOW  GRAY
7, / \ 4

" 1

\caqnuu cas
nICPpcas COmrtd 40
COmunt § Gay

T Tpcar
< v

©F -1C et

DF & v,

r 1

>pPpb

OF i
[IU4L LY

/ [t
ELECTRICAL COMPRESSED INSTRUMENT HYDRAULIC DE-ICING .

eyt st et

D000

CONDUIT GAS AIR

GREEN RED ORANGE B}UE YELlLOW BROWN s}u
o/nu- 1 V4 I u [ Sete
atatmint D " 1 Praf LpaatiC ° AR Al O D . (c-&:o- 33
u:.::c 8 v ¢ v atc 0 WUBRCATION D ‘0';4:'0'
orrGin D ¢ o D “+
nareec | (O on mtifuartc wenCafom D comofTice P

BREATHING FUEL PNEUMATIC LUBRICATION AIR

OXYGEN CONDITION

FLUID LINE IDENTIFICATION USING TAPE AND DECALS

Figure 2-21. ldentification of Aircraft Fluid Lines

Added: 10/28/82 HANDLING AND SERVICING
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MALL
CENTER DRILL

Figure 2-22. Removal of Cherrylock Rivets . .

Added: 10/28/82 HANDLING AND SERVICING
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TABLE 11-VIl. MAXIMUM DISTANCE BETWEEN SUPPORTS FOR FLUID TUBING

[ DISTANCE BETWEEN SUPPORTS (IN))
TUBE
-0.D. (IN)) ALUMINUM ALLOY STEEL
1/8 91,2 1-12
3j16 12 14
1/4 13172 16
5/16 15 I8
3/8 16 1/2 20
1/2 19 23
5/8 22 25 1.2
3j4 24 27172
1 261/2 30

Added: 10/28/82
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SECTION I1I .
INSPECTION

Paragraph Aerofiche
Grid No.
3-1 LT T T T Y ID16
3-2 Recommended Lubricants ..........coiiiiiiiiiiiiiiiniiiienennnss e ieeeaa ID16
3-3. Inspection Periods ........oitiiiiiiiiiiiiiiiiiiiiiii ittt ieraesennnnnns 1D16
3-4. Inspection ReqUITEMENTS. .. uii i iiirennentonennesneroscascoesassnenasnssas ID16
3-5 Preflight Inspection ... ..ottt iiiiiiieiiiiniiterinineserrnaressonnannenns IDI17
3-6 Overlimits InSpection. ...ttt ittt ittt ittt tse i tiiaasansaneseasnns 1D18

- Revised: 10/28/82
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SECTION 1I

INSPECTION

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

CAUTION

When working on engines, ground the magneto pri-
mary circuit before performing any operation.

3-2. RECOMMENDED LUBRICANTS. Refer to Recommended Lubricants, Sec-
tion II, for lubrication servicing instructions.

3-3. INSPECTION PERIODS.

3-4. INSPECTION REQUIREMENTS. The required inspection procedures are
listed in Table III-I. The inspection procedure is broken down into major groups
which are: Propeller, Engine, Turbocharger, Cabin, Fuselage and Empennage,
Wing, Landing Gear, Operational 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 30 hours, 100
hours, 500 hours, and 1000 hours. Each inspection or operatdon is required at
each of the inspection intervals as indicated by a circle (O). If an item is not en-
tirely accessible or must be removed, refer to the applicable section of this man-
ual for instructdons on how to gain access or remove the item. When performing
inspection use forms furnished by the Piper Factory Service Department, avail-
able through Piper Dealers or Distributors.

INSPECTION
Issued: 12/29/72
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NOTE

In addition to inspection intervals required in Table lI-I a
preflight check must be performed as described in

Paragraph 3-5. :

3-5. PREFLIGHT CHECK. The airplane must be given a thorough preflight and
walk-around check. The pilot and/or mechanic must inciude 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.

INTENTIONALLY LEFT BLANK

| [ _
Revised: 4/26/78 )
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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,

INSPECTION
Issued: 12/29/72
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TABLE III-1. INSPECTION REPORT

NOTE

Perform inspection or operation at each of the inspection intervals

as indicated by a circle (O).

A

_oxu-:suw—

[= V-

Nature of Inspection

. PROPELLER GROUP

. Inspect spinner and back of plate forcracks .................covuin
. Inspect blades for nicks and cracks.........cooiiiiiiiiiiiiiiiiii.,
. Check for grease and oil leaks .......... ... .ot iiiiiinnan,
. Lubricate per lubrication chart in Service Manual.....................
. Check spinner mounting brackets forcracks............coeviininnnn.

Check propelier mounting bolts and safety (Check torque if safety
LE T ) 33 1) 1SS O

. Inspect hub parts for cracks and corroSion ........covvvuiivrnnniecnnanens
. Check propeller air pressure (Check at least once a month).............
. Remove propellers; remove sludge from propeller and crankshaft .......

Overhaul propeller (per latest revision of Hartzell S/L No.61)..........

ENGINE GROUP

NOTE: Read Note 8 prior to completing this inspection group.
CAUTION: Ground Magneto Primary Circuit before working on engine.

L.
2.

3
4.

~ O

Remove engine cowl ..........iiiiiiiiiiiiieiienrinnneenennnsanans :
Clean and check cowling for cracks, distortion and loose or

MISSING fAStEMErS . . ...ttt ttnreenerennnernseonerrnassoanascansas
Drain oil sump (See Note §).....iiiiiiniiiniiiineneeinnneneennns
Clean suction oil strainer at oil change (Check strainer for

foreign particles) . ... ..viiiiiniiiiiiiiii i i i e e e

. Clean pressure oil strainer or change full flow (cartridge

type) oil filter element (Check strainer or element for
foreign particles) . ........cuiiinii it i i e

. Check oil temperature sender unit for leaks and security ...............
. Check oil lines and fittings for leaks, security, chafing,

dents and cracks (See NOte 7) .. .iiiiiriinieenreerneennsonecnasanans

Inspection Time (hrs)

S0 { 100 | 500 | 1000
0 0 0 0
o 0 0 o .
0 o 0O o)
0 O 0O
o 0 0
o 0 0]
o O O
o 0 0
o) o)
o o) 0O 0
o) O 0
o o O 0
o) 0) o o
0 (0 0 0]
o)

1D19
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TABLE IlI-1. INSPECTION REPORT

8. Clean and check oil radiator cooling fins
9. Remove and flush oil radiator
1 10.

Nature of Inspection

ENGINE GROUP (cont.)

--------------------------------------

Check rocker box covers for evidence of oil leaks. If found,
replace gasket; torque cover screws 50 inchpounds (See Note 9) .........

NOTE: Lycoming requires a Valve Inspection be made after every

1.
12.

13.
14.
1S..
16.
17.

400 hours of operation. (See Note 8.)
Check wiring to engine and accessories. Replace damaged wires
and clamps. Check terminals for security and cleanliness ...............
Inspect spark plug cable leads and ceramics for corrosion
ANd dePOSItS. .ottt i e e e i e e,
Check cylinder compression (Ref: AC43.13-1A)
Check cylinders for cracked or broken fins
Fill engine with oil as per lubricationchart...........................
Clean engine . .....c.oviiiniiintiinesneeunernrinntoietaseasannenanns
Check condition of spark plugs (Clean and adjust gap as required,
0.015t0 0.018 or 0.018 to 0.022, as per latest revision of Lycoming
Service Instruction No. 1042)

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

18.
19.

20.
21.
22.

23.
24,
25.
26.

27.

to upper plugs.
Check ignition harnesses and insulators (high tension leakage
and CONLINUILY) .. vvuirie i iennniioreenneneeeerornanenssosnnnnnns
Check magneto main points for clearance - Maintain clearance
at 0018 £0.006.......ciiiuiiineiiitiintrtnaantoseenasosasonssoanas
Check magneto foroilseal leakage .. ......coviviiiiiininnninnnnnn,
Check breaker felts for proper lubrication................. e ieiiaen.
Check distributor block for cracks, burned areas or corrosion
and height of contact SPrings .........cliiiieiirrnrrnennnennennnenns
Check magnetos to engine MING . ........cvtierirrernrrnnnonennnnnes
Overhaul or replace magnetos (See Note 6)...........oviviinnnnnnnn,
Remove induction air filter and clean. Replace as required
Remove and clean fuel injector inlet line screen (Clean
injector nozzles as required) (Clean with acetoneonly) .................
Inspect injector system for signs of fuel dye indicating leaks.
NOTE: If dye stains are present, check for loose connections
and proper installation of air bleed nozzle shrouds

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

Inspection Time (hrs)

50 | 100 { 500} 1000

o o o
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PIPER TWIN COMANCHE SERVICE MANUAL

TABLE 11I-1. INSPECTION REPORT

Inspection Time (hrs)

Nature of Inspection
50 { 100 | SO0} 1000
B. ENGINE GROUP (cont.)

28. Inspect alternate air takeoff assembly. Remove air duct hose

to check door spring and hinge inside the assembly....................
29. Inspect alternate air inlet valve bracket hinge pinholes for

excessive wear. (Refer to the latest revision of Piper Service

Bulletin No. 623.) .....ocviviennnns ettt te ettt
30. Check intake seals for leaks and clamps for tightness ..................
31. Inspect condition of flexible fuellines ..................ovoviiiiiiis,
32. Replace flexible fuellines .........coiiiiiiiiiiiiiiiiiiiiinnnnnnns
33. Check fuel system forleaks .........coiiiiiiiiiiniiniiiiinnnanenns
34. Check fuel pumps for operation (engine driven and electric) ............
35. Overhaul or replace fuel pumps (engine driven and electric)

(S8 NOE B) ..t ittt iiiii it iirntieeneosnarenaoennonecnansennnasons
36. Check vacuum pumps and lines.........ccoiiiiiiiiniinninnennnnnnnn.
37. Overhaul or replace vacuum pumps (See Note 6)......................
38. Check throttle, alternate air, mixture and propeller governor

controls for travel and operating condition .......c.cvvviiiiiiiieann.
39. Check exhaust stacks and gaskets ...........cociiiviineiiinnenennnn. - 0
40. Check breather tube for obstructions and security . ..........co0uvuun..
41. Check crankcase for cracks, leaks and security of seam bolts ...........
42. Check engine mounts for cracks and loose mounting ..................
43. Check rubber engine mount bushings for deterioration (See ~

L T T - T
44 Check allengine baffles.......ccvviiiiiiiiniininiirenernerennnnnnes
45. Check fire walls forcracks .......ooviiiiiiiiiiiiiiiinniirnnnnennes
46. Check fire wall seals........cooiiiiiiiiiiiiiiinieniennenerennnnnans
47. Check condition and tension of generator or alternator drive

7] L AP
48. Check condition of generator or alternator and starter .................
49. Replace vacuum regulator filter........covvvtiiiniiiiiinnerennnnennn

o 00 000 o
o} 00 000 (@)
000 D000 OOOCOO 0 000000 o

000 OO0O0OO0 00000
00O 0000 00000

50. Lubricate all controls (DO NOT lubricate teflon liners of control

cables) (Refer to Service Manual) .....ooviiirinernnrnnrrnnnennnnnns
51. Overhaul or replace propelier governor. Refer to the latest

revision of Hartzell S/L No. 6l ... ...oiiiinrtiiiiiiiiii it iiienennns
52. Complete overhaul of engine replace with factory rebuilt

(See Note 6)

(@]
O
@)
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PIPER TWIN COMANCHE SERVICE MANUAL

TABLE III-I: INSPECTION REPORT

> W

Nature of Inspection

C. TURBOCHARGER GROUP

1. Inspect all air inlet ducting and compressor discharger

ducting for worn spots, loose clampsorieaks . .. ... ... .... .-
Inspect engine air inlet assembly for cracks, loose clamps

ANASCTEWS . & . . v ittt e e e e
Inspect waste-gate housing, exhaust ducting and exhaust

stacks forsignsof leaksorcracks . ... ... ... ... .,
Carefully check all turbo support brackets, struts, etc, for

breakage, SAGZING OF WEAT . . . & . v v v v vt o v e v o e v e e o oo s oo

(54

‘5. Check all oil lines, fuel lines, air lines and fittings for wear,

leakage, heat damage or fatigue.........ooiuuiiiiiininniiieineennnss
Actuate waste-gate control; check spring preload and examine
contro! for any pendingsign of breakage ....................
7. Remove inlet hose to compressor and visually inspect compressor

17 171
8. Inspect the compressor wheel for nicks, cracks or broken blades . . .. . ..
9. Check for excess bearing drag or wheel rubbing against _

1 o]V T1 -

o

'10. Inspect induction and exhaust components for worn or damaged

areas, loose clamps, cracksandleaks . . ... ... ......... ... ...

11. Check turbine wheel for broken blades orsignsof rubbing . . ... ... ..
12. Check turbine heat blanket for condition and security ............
13. Check riggingof exhaust waste gates . . . .............¢cc.0...
14. Check rigging of altermate aircontrol . ... ... ...............
15. Run up engine; check instruments for smooth, steady response . ... ...
16. Remove all turbocharger components from the engine. Inspect and

TePAIr Or replace asnNeCesSATY . . . . . v v v v v v v v v e ot e ae e e

17. Clean turbocharger oil filter per Turbo Oil Filter Cleaning

Procedure, Section 1I, Service Manual at every cilchange .. ... ... ...

18. Inspect all turbocharger hose assemblies (Refer to Note 15)..............
19. Reinstall engine cowl ... .coiiiii ittt it i
D. CABIN GROUP

1. Remove inspection platesandpanels . .....................
2. Inspect cabin entrance door, baggage compartment door

and windows for damage, operation and security . . ... ... ... ... ..
3. Check upholstery fortears . ... ... ...t v vt v ov v neeonsess
4. Check seats, seat belts, securing bracketsand bolts . . ... ... ... ...

Inspection Time (hrs)

50 | 100 | 5001000
olojJolo
ololo]o
ololojo
olo]|o|o
ololo]|o
olo|lo{o
olo| o

olo]o

olo]| o

olo]o

ololo

olo]o

ololo

{ofjolo
olo]|o|o
o)

o) ofo
ol o

o) O]l O
olo}o

ojo] o

o|lo]| o

o|loj|o
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PIPER TWIN COMANCHE SERVICE MANUAL

TABLE l1l-1. INSPECTION REPORT

D.

O Q0 ~J

[«

O 00

5. Check trim operation
6.

. Check operation of fuel selector valves (See Note 14)
. Check operation of crossfeed valve
. Check operation of heater fuel valves
. Check oxygen outlets for defects and corrosion
. Check oxygen system operation and components............oooveunese
. Reinstall inspection plates and panels

. Remove inspection plates and panels
. Check fluid in brake reservoir (Fill as required)
. Check battery, box and cables (Check at least every 30 days.

. Check heater for fuel or fume leaks
. Check recommended time for overhaul of heater per Overhaul

. Check bulkheads and stringers for damage
. Check loop and loop mount, antenna mount and electric wiring
- Inspect E.L.T. installation and condition of battery and antenna (See latest

10.

Nature of Inspection

CABIN GROUP (cont.)

Check rudder pedals, brake pedals and cylinders for operation
and leaks

--------------------------------------------------------

.Check parking brake .........ciiiiiiiiiiiiiiiniienienanieninnnnnns
. Check control wheels, column, pulleys and cables
. Check landing, navigation, cabin and instrument lights ............... .
. Check instruments, lines and attachments
. Check instruments central air filter lines and replace filter
. Check condition of vacuum operated instruments and operation

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

of electric turn and bank (Overhaul or replace as required)

. Replace filters, if installed, in gyro horizon and directional

3 1 PSP

. Check altimeter. Calibrate altimeter system in accordance

with FAR. 91.170 (if appropriate)

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

. FUSELAGE AND EMPENNAGE GROUP

Flush box as required and fill battery per instructions in
Servicing Battery, Section I, Service Manual) .................... ...

Instructions, Section XIII, Service Manual

. Check electronic installations (See the latest revision of Piper

Service Bulletin No. 553)

revision of Piper S/L 820) ... ...ttt ittt ittt
Remove, drain and clean fuel filter bow! and screen (Drain and clean
at least every 90 days)

Inspection Time (hrs)

50

100

500

1000

© 000000 O

0000000

oo

©O ©0 000 O OO0

oo

O O 000 O OO

0000000 O O 000000 O

0000000 © O 000000 O
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© O 000 O OO
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PIPER TWIN COMANCHE SERVICE MANUAL

TABLE 111-1. INSPECTION REPORT

Nature of Inspection

Inspection Time (hrs)

1D24

50 | 100 | SO0 | 1000

E. FUSELAGE AND EMPENNAGE GROUP (cont.)
1. Check fuel lines, valves and gauges for damage and operation .......... 0] o 0]
12. Check security of all lines........ccoviiieiinnnniiiiiinnennanennn, o 0
13. Check stabilator, fin and rudder surfaces for damage (Refer to
" latest revision of Piper Service Letter No. 679)............cccivvnnnn.
14. Inspect fin front spar to-fuselage attachment per latest

revision of Piper Service Letter No. 777 and Airworthiness Directive

: NO. 76-18-5 ittt it i ittt i et etseteeneeene e, o o o)

15. Inspect stabilator attachment bolts per latest revision of Piper
Service Letter NO. 667 .. ..o iiii ittt ittt it it e teeannaenannoannnn 0] 0] 18]
16. Check stabilator bearings and horns for damage and operation
(Refer to latest revision of Piper Service Bulletin No. 464).............. 0] o 0]
17. Check rudder hinges, horn and attachments for damage and
OPETALION .. ittt ittt tacnenvncannenonenansnos et taee e, 0] 0] 6]
18. Check rudder trim mechanism . ...ttt iieinenrnernennennas 0] o 6)
19. Check stabilator trim mechanism .............0iiiiiiinerinrnnannnn o 18] 0]
20. Check stabilator free play (Refer to Service Manual, Section IV)........ (o) 0] 0]
| 21. Check aileron. rudder, stabilator, trim cables and turnbuckles,

‘ guides and pulleys for safeties, damage and operation.................. 0] o 6]
22. Replace rudder hinge bolts . ... ... o it it o 6
23. Check rotating beacon for wear, €1C. .....covveiernnrnnerrenaronnonns (0] 0] O
24. Lubricate per lubrication chart in Service Manual..................... o) (0) 6]
25. Check security of autopilot bridle cable clamps .............. eeeeaean 0 (0] 0]
26. Reinstall inspection plates and panels............oiviiinrneerenranens (0] 0] o)
F. WING GROUP
" 1. Remove inspection plates and fairings ................cc.0eviiiiinnn.. o (0] 0

2. Check wing, aileron and flap surfaces for damage and loose
‘ rivets, and condition of WINE LIPS .......0iiiivinniinernnronnenanana, (0] o o
3. Check condition of walkway .......iiviiiiiiniiiiniiiiieniinnennn, 0] (0] o
4. Check aileron attachments and hinges for damage, looseness
B 1 Vo B 71 T PP . o o o
5. Replace Aileron Outboard Hinge with Aileron Outboard Hinge
Bracket Kit No. 760 914 .. ... ittt i it i ineeennnnaanans o
6. Check aileron cables, pulleys, bellcranks and control rods for
corrosion, damage and OPeration .........c.c..ceevunrunerncecnrenanss 0] 8] 0)
INSPECTION
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PIPER TWIN COMANCHE SERVICE MANUAL

TABLE III-I. INSPECTION REPORT

Nature of Inspection

F. WING GROUP (cont.)

—
.

Pt pewd e gt g
SPUWN—O0VIXINNRWN

. Check flap attachments, tracks and rollers for damage, looseness

and operation. Clean tracksandrollers: ... ...... «..........
Check flap cables, pulleys, step lock, bellcranks and control rods

for corrosion, damage andoperation . . ......... ... .., . ...,
Replace bolts used with aileron hinges and flap tracks . . ...........
Lubricate per lubrication chart in Service Manual . ..............

. Check wing attachment boltsand brackets . ..................

Check engine mount attachingstructure . .. .................

. Check fuel cells and lines for leaksand water . .. ...............

Fuel cells marked forcapacity .............. 0.

. Fuel cells marked for minimum octanerating .................

Check switches to indicators registering fuel cell quantity ..........

. Check fuel cell vents and draintubes. . . .. ... ... ..t veue..

Check thermos type fuel cap rubber seals for brittleness,
deterioration and snug fitof capinopening. . . . ... ... ... ......

. Check for exhaust corrosion in wing panelcavity . ..............

Reinstall inspection platesand fairings . ....................

. LANDING GEAR GROUP

Check oleo struts for proper extension (Check for proper

fluidlevelasrequired) ............¢ccii ittt nenann
Check nose gear steeringcontrol . ....... f e e e e et e e
Check wheels foralignmennt ... ..............c¢cc0cuv... P
Putairplane on jacks . . ... ... ..ttt it aronsanrenns
Check tires for cuts, uneven or excessive wear and slippage . .........
Remove wheels; clean, check and repack bearings . ..............
Check wheels for cracks, corrosion and broken bolts . . ...........
Check tire pressure (42 psi,all) ......... e e et et
Check brake lining and disc (1/64 min. lining) .................
Check brake backing plates . . .. ... ......ccoi e nneneons
Checkbrakelines . . .. ... ....... ¢ttt iiveonnnnnns
Check shimmydampener ..............¢c0teeeeeeecsnss

. Checkgearforksfordamage ... ...........c 0t inernenn.
. Check oleo struts for fluid leaksand scoring . .................

®

Inspection Time (hrs)

50 | 100 | 500 |1000

000 00000000 O O
000 00000000 O O
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PIPER TWIN COMANCHE SEKVICE MANUAL

TABLE llI-1. INSPECTION REPORT

Nature of Inspection

Inspection Time (hrs)

50 | 100 | 500 | 1000
G. LANDING GEAR GROUP (cont.)
15. Check gear struts, attachments, torque links, retraction links
and bolts for operation (See Note 11).....ooeiivinnnnnnnnnnnnnnnn. 0] (0] 8]
16. Check torque link bolts and bushings (Rebush as required)............. (0] 0]
17. Check drag link bolts (Replace as required) ..................cccnv.... 0 0]
I8. Check gear doors and attachments ...............ccoviivnnvnnnn... o 0] 0
19. Check warning horn and light for operation.......................... (0] (0] (0]
20. Retract gear - check OpPeration ... ...ovviiiiiniinnenennenennnnnennns. (9] (0] o
21. Retract gear - check doors for clearance and operation ................ o 0] 6]
22. Check emergency operation of gear (See the latest revision of
Piper Service Letter 782) ... ... .. .. i i O 6] 0
23. Check landing gear motor. transmission and attachments .............. (o) 0 0
24. Check anti-retraction SYStEM .. ......uuuiinneeerunnneerennnnnnnnnns 0] 0] )
25. Check position indicating switches and electrical leads for
S CULILY & ettt ettt et e e e e e, o 0] O
26. Replace rubber assist cords (See Note 13) ..ovivenernnnennnnnnnnnn. (0] (0]
27. Lubricate per lubrication chart in Service Manual . .................... 0 0 (0]
28. Remove airplane from jacks.........ooiiiiiiiiiiinnninieannnnnnnn., (0] (8] O
H. OPERATIONAL INSPECTION
1. Check fuel pump and fuel tank selector operation ..................... (0] (0] o 8]
2. Check indication of fuel quantity and pressure of flow gauges .......... 0] 0] 18] O
3. Check oil pressure and temperature indications ....................... (0] 0] o 18]
4. Check generator or alternator OULPUL .. .vuuueeennneeennr e ennnnnnn., (0] 0] o 0]
5. Check manifold pressure indications.....................0c00vnnn.. o] 0 (0] (6]
6. Check operation of brakes and parking brake ........................ (o) 0] 0] 0
7. Check operation of vacuum gauge ............c.vvimmnerennnnnnnn. 0] o 0] O
8. Check gyros for noise and roughness ................................ o o 0] O
9. Check cabin heat operation ...........c..coviiiviieeerennnnnnnn.. 0] o 0] o
10. Check magneto switch operation...........covviiireinnnnnnnnnnnnn. (6] (0] 0] 6]
11. Check magneto RPM variation ...........ooiiiiiiniinenennnnnnnnn.. (o) (0] o 0]
12. Check throttle and mixture operation............covuiuuuennnnnnnnnns 0 (0] 10) 6]
13. Check engineidle ... ...ttt e e, 0] 0] (0] (o)
14. Check propeller smoothness ...........c..ciiiiiin i, 0] 8] o o
15. Check propeller governor action .............cviuiiiiinvennnnnnnn.. 10 O 0 0
16. Check electronic equipment Operation ..............vveverennnernnnn. (o) (o) (0] 0
17. Check operation of controls . ........... ..o i, o) o) o) 0]
INSPECTION
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PIPER TWIN COMANCHE SERVICE MANUAL

TABLE I1lI-1. INSPECTION REPORT

Inspection Time (hrs)
Nature of Inspection
50 | 100 } 500 | 1000
H. OPERATIONAL INSPECTION (cont.)
18. Check operation of flaps.........coiiiiiiiiiiiin ittt iiiieineans 10) &)
19. Check operation of Autopilot, including Automatic Pitch Trim,
and Manual Trim (See Note 16) ....vvvivviiiiiinnrineereennnnns vy O 1 O
I. GENERAL
1. Aircraft conforms to FAA Specifications...........cooivivennerennn.. o) (0) @) 0]
2. All latest FAA Airworthiness Directives complied with ................ 0] 0] 0] 0]
3. All latest Manufacturers Service Letters and Bulletins complied with .... | O 0] (0] 0]
4. Check for proper Flight Manual ............... ... i iiiiiiiiinnn. 0] 0] 0] o
5. Aircraft papers in proper order ........oiiiiiii it e e 0 10) 0 0]
hY
li
Revised: 10/28/82 INSPECTION
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PIPER TWIN COMANCHE SERVICE MANUAL

NOTES:

=

10.

1L
12.
13.
14.

16.

TABLE 11I-1. INSPECTION REPORT (cont.)

Refer to the last card of the Piper - Parts Price List - Aerofiche for a check list of current revision
.dates and manuals.

All inspections or operations are required at each of the inspection intervals as indicated by a (O).
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 replacement
of some major components. Inspections must be accomplished by persons authorized by the FAA.
Piper Service Bulletins are of special importance and must be complied with promptly.

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

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 operation.
Replace or overhaul as required or at engine overhaul. (For engine overhaul. refer to the latest
revision of Lycoming Service Instructions No. 1009.)

Replace flexible oil lines as required at Engine T.B.O. per the latest revision of Lycoming S B 240.
Inspections given for power plant are based on the engine manufacturer’s operator’s manual. Any
changes issued to the engine manufacturer’s operator’s manual shall 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 the latest revision of Lycoming Service Letter no. L114for

subscription information. Maintenance facilities should have an up-to-date file of these publications.

available at all times. :

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

Heavy discoloration and appearance of seepage at the cylinder head and barrel attachment area
is usually due to emission of thread lubricant used during assembly of the barrel at the factory, 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 condition, the cylinder should be replaced.

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 Lycoming Service Table of Limits No. SSP1776.

Refer to the latest revision of Piper Service Letter No. 782 for proper inspection and wear limits.
It is recommended that all engine support bushings be changed every 500 hours.

Replace rubber assist cords every 500 hours or every three years, which ever occurs first.

Refer to the latest revision of Piper Service Letter No. 851. :

Refer to A. D. 81-19-04 and to the latest revision of Rayjay Service Letter No. 28.
Refer to Flight Manual Supplement for preflight and flight check. for intended function in all
modes.

Revised: 10/28/82 INSPECTION
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SECTION IV .

STRUCTURES
Paragraph Aerofiche
Grid No.
4-1. T8 T 11T T« 1E7
4-2. DS CIIPUON oottt ittt tnastnnerenasonasrsossenassassaosssarnnssansonnos 1E7
4-3, WINE GrOUD . iiiiiiiitti it tetecaenotereatasseessasnssssacanassnsnsansnnnens - IE8
4-4, WiNE TP .o v it itrereeenecnennssecssorosnassessssasssnsonssossnssnasssnns 1E8
4-5. Removal of WIng Tip ..iveiiinii i iinneininiinesnennscananneeens 1E8
4-6. Installation of Wing Tip ..vveveiiinni i iiiiiiiiestennrnnienonans 1E8
4-7. Landing Light. ...t i ittt ittt tteneetetsesaeronarnnonns 1E9
4-8. Removal of Landing Light ................... st rer e, 1E9
4-9, Installation of Landing Light ......... ... ittt lIEIO
4-10. N1 -1 o T 1E10
4-11. Removal of Alleron ... ..iiiiiiiiinriniie i inerntcneranearennnns 1EI0
4-12. Installation of Alleron ....c...civuiiiiiin i iininnennenrrnsenss lEI0
4-13. 38 T T O P 1E10
4-14. Removal of Fiap. ..o oiiiiiiieiiii et ienriieranraacnstosnassnanns 1EI0
4-15. Installation of Flap ...ttt ittt 1E13
4-16. R 1T - P 1E14
4-17. Removal of Wing .. .o.iiiiiiiit it iieiinenevanereseeennannearsnns -1E14
4-18. Installation of Wing . .....oiitiiiiiniiiiiiiiiiirnnsrrecroneneneenns IEIS
4-19, Empennage .. .ottt ittt ittt e e it e e e IE19 ‘
-4-20. Stabilator. .. ooi it i i it i it i e e eeveans e 1IEI9
4-21. Removal of Stabilator ..........oiuiiiiiiiiiiiiiiiniiiinriinecinenns 1E19
4-22. Installation of Stabilator......... T 1E19
4-23. Stabilator Trim Tab ......iuiiiiniiiiiiiieeneeesertrnennesssassonnasnens ... 1E20
4-24, Removal of Stabilator Trim Tab........ccvivtiiriiieiinenennnnnnsans - 1E20
4-25. Installation of Stabilator Trim Tab...............ccviiiiiiiiiiiinnn, 1121
4-26. RUAder . . .ottt it i e it ittt et e ettt ... 1E21
4-27. Removal of Rudder ........cciitiiininr ittt iiieieteaannrnnsenns 1E21
4-28. Installation of Rudder.......cooiiiniiiiiiiiiiii ittt iinaneeennn 1E21
4-29, Vertical (Stabilizer Fin). ..o iiininienin it iiitie it tererennnencnnennnensnnns 1E22
4-30. Removal of Fin...u.ouiiiiiiiiiniinn i iinieeearesenesnnsannnsons 1E22
4-31. Installation of Fin .......iiiiineiiireeenrnrnenneoennncaoenennanans 1E22
4-32. Fuselage Assembly. ... ...ttt ieiiarernennsonennnnnns IF1
| ®
Revised: 10/28/82 1E5



Paragraph Aeroficlie
' Grid No.
4-33. Windshield ... i i e e e e i 1F1
4-34. Removal of Windshield . ........ ...ttt IFI
4-35. Installation of Windshield......... ... ittt IF1
4-36. WiIndOWs (SIde) ...ttt ittt ittt e it tieaee e 1F3
4-37. Removal of Side Windows ........coiiiiiiiiiineiirinnnterrnenenns 1F3
4-38. Installation of Side Windows ........ciiiiiinniiiiiiiiiiniinninnnan, 1F3
4-39. 0 1 AR IF3
4-40. Removal of Cabin Door .......ovvviiiiiiiiiiiiii ittt ieeeen 1F3
4-41. Installation and Adjustment of Cabin Door .........ccvvvveieennvnn.. 1F4
4-42. Removal of Door Latch Assembly .......................... PO IFS
4-43. Installation and Adjustment of Door Locking Mechanism.............. IFS
4-44, Structural Repairs ... .oo ittt i i i i i it it it 1F6
4-45, Repair of Stabilator and Stabilator Tab (Horizontal
Tail Surface) ... IFII
4-46. Repair of Rudder.......... PP IFI2
4-47. Checking and Balancing Control Surfaces............. .. . iiiiiiiiiniiiine. IF12
4-48, Checking Stabilator Control Surfaces............ccivviiiiniinnnn.. IFI2
4-49. Checking and Balancing Stabilator................ e e IF 13
4-50. Checking and Balancing Stabilator.......... e eneaai e 1F 14
4-51. Checking and Balancing Rudder ...............ciiiiiiiiineiennnnnn. IF 17
2 : 4-52. Balancing Ailerons .. .....cviiiiin it i et i e IF17
. " 4-53. Fiberglass Repairs . ... ..uuun ittt iiiieinerreentnnsrennentnnneeeens 1F19
4-54. Fiberglass Touch Up and Surface Repairs...........ooiiiivnnnn, IF19
4-55. Fiberglass Fracture and Patch Repairs..........cooovvvviinniiiae, 1F20
4-56. Thermoplastic Repairs .....oiiiiiiiitiiiii it it iiitianatarenenneannes 1F22
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PIPER TWIN COMANCHE SERVICE MANUAL

SECTION IV
STRUCTURES

4-1. INTRODUCTION. This section explains the removal and installation procedures for
the main structural surfaces; for checking and balancing the stabilator and repairing

structural surfaces of the PA-30. Information for the rigging and adjustment of thesc control

surfaces. as well as the removal and installation of their controls, may be tound in Section
V. '

NOTE

When torquing structural assemblies, standard torque values are to be
used as found in Section II or FAA Advisory Circular 43.13-1, unless
otherwise stated in this section.

4-2. DESCRIPTION. The structures of the PA-30 are of sheet aluminum, completely
primed with zinc chromate and covered with acrylic lacquer on the exterior surfaces.

The tuselage is an all-metal semi-monocoque construction comprised of bulkheads.
stringers. stiffeners. and longitudinal beams to which the outer skin is riveted. The
cross-sectional dimension of the fuselage is §3.875 inches in height, 47.875 inches in width
and an overall length of 290.06 inches. Windows include double paned side windows and a
two piece windshield. A storm window on the lower left forward section of the left window
swings inward and down when the latch at the upper side is released. Cabin access is gained
from the right side door. On airplanes with serial numbers 30-2 to 30-852 inclusive and
30-853 to 30-901 inclusive, baggage compartment access is found on the right side of the
tuselage at the trailing edge of the wing. On airplanes with serial numbers 30-853, 30-902
and up. the baggage door on the left side of the fuselage may also be used as an emergency
¢xit by holding the inside door knob up while turning the latch clockwise.

Each wing airfoil section is a full cantilever laminar flow type. NACA 642A215. with a
maximum thickness of 40% aft of the leading edge. At the point of maximum thickness in
the wings. the main spar passes under the seats at fuselage station 108.1. The wing span is 36
feet. With the optional tip tanks, the wing span is 36.8 feet. Installed in each wing are a
main and auxiliary fuel cell of the bladder type. The main landing gear retracts into the
underside of each wing and is partially enclosed by doors. Attached to each wing are the
power plant, aileron and flap. Within the right wing is a step lock to the right flap permitting
support for the tlap when used as a step. The full length beam type main spzr is joined with
high strength butt fittings in the center of the fuselage, making in effect 1 continuous main
spar. The main spar is also attached at the side of the fuselage as are the front and rear spurs.

The all-metal empennage group is a full cantilever design consisting of a vertical fin.
rudder. and stabilator with a trim tab. Both the rudder and stabilator trim are controlled
from the cockpit. The stabilator and vertical fin have two channel main spars running rull

STRUCTURES \
Revised: 1/31/74
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length. The stabilator is attached to the fuselage by a torque tube supported by bearing
blocks.

4-3. WING GROUP.

NOTE

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

4-4. WING TIP.

4-5. REMOVAL QF WING TIP.

a. Remove the screws attaching the wing tip to the wing.

b. Pull the wing tip far enough off to disconnect the navigation light positive and
negative wires at the quick-disconnect fitting.

¢. Remove the wing tip. :

4-6. INSTALLATION OF WING TIP.

a. Connect the positive and negative electrical leads of the navigation light to their
respective wire ends in the wing.

b. Position the wing tip on the wing and start all screws with washers.

c. With all screwsin place, tighten.

THIS SPACE INTENTIONALLY LEFT BLANK

STRUCTURES
Revised: 1/31/74
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4-7. LANDING LIGHT.
4-3. REMOVAL OF LANDING LIGHT. (Refer to Figure 4-1.)
a. Remove wing dp. (Refer to Paragraph 4-5.)
b. Removethe sheet metal screws from the landing light window assembly (1).
c¢. Remove the machine screws and clamps (2) holding the lamp (3).
d. Pull the lamip forward and remove the electrical leads (4) from rear of the
lamp, then remove the clamp.
e. To disassemble the landing light housing, remove the screws located inthe

Figure 4-1. Landing Light Installation

corners of the housing.

{.
removal and that the lamp is not dropped when the front clamp and rear bracket
dre separated. '

STRUCTURES

Make sure that the electrical leads to the lamb are disconnected prior to

Issued: 12/29/72
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4-9. INSTALLATION OF LANDING LIGHT. (Refer to Figure 4-1.)
a. Install the landing light housing, securing with screws in each corner.

b. Connect the electrical leads (4) to the back of the lamps (3) and secure the lamp to the mounting
brackets (5). Ascertain that the lamp will light,

c. Install the landing light window ().
d. Install the wing tip. (Refer to Paragraph 4-6.)

4-10. AILERON.

4-11. REMOVAL OF AILERON. (Refer to Figure 4-2.)

a. Disconnect the aileron control rod at the inboard aileron hinge by lowering the aileron and
removing the nut, washers, bushing and bolt. Note position of washers and bushing.

b. Remove the two hinge bolts; observing the position of the spacer washers.

c.  Pull the aileron straight away from the wing.

4-12. INSTALLATION OF AILERON. (Refer to Figure 4-2))

a. After placing the aileron in position, install the inboard and outboard hinge bolts. Place the spacer
washers to allow for best alignment of hinges.

b. Move the aileron through its full travel to ascertain that there is no binding.
c. Connect the aileron controlrod at the inboard aileron hinge with the bolt, bushing, washers and nut.

4-13. FLAP.

4-14. REMOVAL OF FLAP. (Refer to Figure 4-2.)

a. Remove the access plate to the flap bellcrank located on the rear underside of the wing at
approximately the center of the flap. Remove the main gear wheel well splash pan.

b. Located at the rear inboard portion of the right wing is a combination flap return and step lock.
Enter through the wheel well to'release spring tension and disengage the step lock. Release the spring tension of
the flap, return spring in the left wing by access through the wheel well.

c. Disconnect the flap control rod and bellcrank return spring at the bellcrank by remouving, washer
and bolt.

Issued: 12/29/72 ' STRUCTURES
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d. At the right flap, back the adjustng nut off the end of the step lock, return .
cable located behind an access plate on the inboard underside of the flap. At the
left flap, disconnect the flap return cable at the leading edge of the flap on the
wing.
e. Remove the top rollers from the flap brackets, allowing the flap to swing
forward and permitting access for removal of the lower rollers Rollers may be
removed by taking nut, washer and bolt from the assembly. .
f. Remove the flap. '

4-15. INSTALLATION OF FLAP. (Refer to Figure 4-2.)

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

b. Posidon flap in place, lubricate flap roller (Refer to Lubrication Chart,
Secdon II) and install the lower roller assemblies. (Flaps with nylon flap rollers
will not require lubricadon.) )

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

NOTE

When installing flap rollers, position spacer washers -
to allow no side binding and ascertain that the roller

bushings will roll free. .

d. At the right flap, insert the flap return step lock cable end through the
leading edge of the flap. At the left flap, connect the flap return cable to the
leading edge.

e. Connect the flap control rod and bellcrank return spring with nut, washer
and bolt.

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

g. Check flap rigging and adjustments. (Refer to Rigging of Flap, Section V.)
h. Inswall access plates and wheel well splash pan.

. STRUCTURES

'Issued: 12/29/72 .
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4-16. WING.

4-17. REMOVAL OF WING. (Refer to Figure 4-3.)

a. Close the fuel valve and drain the fuel from the wingto be removed. (Refer
to Draining the Fuel System, Section II.)

b. Remove the engine from the wing to be removed. (Refer to Removal ol
Engine, Section VIII or VIIA.)

¢. Remove wing butt fairing, wing access plates and buttom fuselage access
panel.

d. Within the fuselage remove the front seats, middle or rear seats and car-
pets.

e. Remove the spar cover and floor panels fore and aft of the main spar.

f . Place the airplane on jacks. (Refer to Jacking, Section II.)

CAUTION

To preventdamage orcontamination of fuel, hydraulic
and miscellaneous lines, place a protective cover over
the line fittings and ends.

NOTE

To facilitate reinstallation of control cables and fuel
or hydraulic lines, before removing, mark cable and
line ends in some identifying manner and attach a line
where applicable to cables before drawing them du'ough
the fuselage or wing.

€. Drain the brake line of the wing to be removed and reservoir. (Refer to
Draining Brake System, Section II.)

h. Disconnect the stadc air, tuel pressure, fuel supply, heater fuel (right
wing), oil pressure, manifold pressure and vacuum lines at the wing butt.

i . Disconnect brake line at the wing butt.

Disconnect the main and auxiliary fuel lines at the wing butt.

If tip tanks are installed, disconnect fuel lines and remove solenoid valve.

Disconnect electrical leads at the wing butt. '
. Loosen seal grommets and pull control cables through the firewall.

Lousen seal grommets and pull electrical leads through the firewall.

0. Pull the engine control cables into the fuselage from the conduit inthe wing.
The tachometer cable must be removed last and installed first due to the large
cap on the end.

:13—7."""

'STRUCTURES
- Issued: 12/29/72
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p. Disconnect electrical leads at bus bar in engine nacelle and pull leads into the fuselage from condui.
in the wing.

q. Disconnect flap control cable at center of fuselage and remove cable pulley.

r.  Disconnect aileron balance cable at aileron bellcrank and aileron primary control cable at clevis in
the center of fuselage.
Remove aileron cable pulleys from fuselage to allow cables to be pulled out.
Disconnect main gear push pull cable from torque tube arm and bulkhead.
Remove clamp securing push pull cable to the bottom of the fuselage.
Arrange a suitable fuselage support cradle and support the wing to be removed with trestles.
Remove the front and rear spar bolts from the fittings at the side of the fuselage. '
Remove bolts from main spar fittings at the side of the fuselage.
Where the two main spars butt, remove bolts from the top and bottom cap strip plates.
Remove bolts from spar support tube assembly and move it back to clear the spar.
. Remove channel from front of spar by removing attaching bolts.
ab. Remove remaining bolts from spar web plates.

ac. Check toinsure all disconnections have been made, then pull the wing directly and siowly away from
the fuselage.

BNCHEE Y

4-18. INSTALLATION OF WING. (Refer to Figure 4-3.)
a. Prepare the various lines, control cables, etc. in the fuselage before installation of the wing.

b. Slide the wing into the fuselage until the main spars butt against each other and support the wing
with trestles.

c. Install bolt that attaches the rear spar to fuselage fitting.
d. At the side of the fuselage, install fittings and bolts attaching the top and bottom cap strips of the
main spar to the fuselage.
Install front spar web plate and aft cap strip straps and install bolts.
Position channel on front of spar web and install bolts.
Insert necessary spacer shims between front spar fitting and fuselage fitting and install bolt.
Position spar support tube assembly and install bolt in aft attaching bracket.
Install cap splice plate and bolts on the bottom capstrip.
Install bolts that attach the support tube assembly to the upper capstrip.

k. Install cap splice plate and bolts except for four in the center to facilitate torquing of previously
installed bolts.

. Check rear spar fittings for a maximum permissible gap of 0.010 between mating surfaces (before
tightening nut.)

e o

Issued: 12/29/72 STRUCTURE.
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Figure 4-3. Wing Installation (cont.)
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m. Install washers and nuts on all attaching bolts.

n. Ascertain that no gap exists between spar splice plates and capstrips.

o. Torque bolts, securing spar splice plates to capstrip to 160 to 290 inch-
pounds or 13 to 24 foot-pounds and all other bolts use standard torque valves.

p. Install four bolts and seat support on the top capstrip plate and torque bolts
to 160 to 290 inch-pounds or 13 to 24 foot - pounds.

q. Jack airplane and remove trestles.

r. Connect the main gear push-pull cable to the retraction torque arm and
adjust. (Refer to Adjustment of Landing Gear Retraction System, Section VII.)

s. Route flap control cables into the fuselage, install cable pulleys, and rig
system. (Refer to Rigging and Adjustment of Flaps, Section V.)

t. Route aileron cables, install cable pulleys and rig system. (Refer to Rig-
ging and Adjustment of Aileron Controls, Section V.)

u. Connect the stadc air, fuel pressure, fuel supply, heater fuel (right wing),
oil pressure, manifold pressure and vacuum lines at the wing butt.

v. Connect brake line at the wing butt.

w. Connect the main and auxiliary fuel lines at the wing butt.

x. If dp tanks are installed, connect fuel lines and install solenoid valve.

y. Connect electrical leads at the wing butt.

z. Slide engine control cables through conduit in the wing to the engine nacelle.
Due to the large cap on the end, the tachometer cable must be installed first.

aa. Push control cables through seal grommets in firewall.

ab. Slide starter, generator or alternator and various electrical leads, etc.
through conduit in wing to the engine nacelle.

ac. Connect short leads to bus bar in engine nacelle and slide remaining leads
through seal grommet in firewall.

ad. Install engine. (Refer to Installaton of Engine, Secdon VIII or VIIIA.)

ae. Tighten seal grommets around control cables and electrical leads.

af . Check for fuel leaks and flow.

ag. Install floor panels, spar cover and carpet.

ah. Install seat tracks and seats.

ai . Fill brake fluid reservoir and bleed brakes. (Refer to Bleeding Brakes,
Section VII.)

aj . Install wing butt fairing and access plates.

STRUCTURES
Issued: 12/29/72
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4-19. EMPENNAGE.
4-20. STABILATOR.

4-21. REMOVAL OF STABILATOR. (Refer to Figure 4-4.)

a. Disconnect the stabilator trim control rod by removing nut, washer and
bolt.

b. Disconnect the right and left stabilator from each other at the stabilator
rear spar attachment fitting by removing nut, washer and bolt.

c. Remove bolts attaching the stabilator to the torque tube.

d. Slide the stabilator from the torque tube.

4-22. INSTALLATION OF STABILATOR . (Refer to Figure 4-4.)
a. When installing original stabilator on original torque tube, use the following
procedure:
1. Lubricate torque tube and slide stabilator halves in position, aligning
the two holes in each stabilator half with holes in torque tube.
2. Install bolts (ct) through stabilator halves and torque tube.
. Install bolt through stabilator rear spar fittings.
. Secure bolts with washers and nuts.
. Attach the aft end of the stabilator trim control rod to the stabilator
oim tab by installing bolt, washer and nut.
6. Rig stabilator trim tab. (Refer to Rigging and Adjustment of Stabilator
Trim, Secdon V.)
b. When installing new stabilator on original torque tube, use the following
procedure:
1. Lubricate torque tube and slide stabilator halves in position, aligning
the two holes in each stabilator half with holes in torque tube.

U o W

NOTE

The bolt holes inthe stabilator are smaller than those
of the torque tube. Sight through one hole in each sta-
bilator half and align the stabilator fitting hole in the
center of the hole in torque tube. Ascertain that all
four stabilator bolt holes will align with the rear spar
bolt installed.

STRUCTURES
f{ssued: 12/29/72
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_ 2. Ascertain that 0.250 inch clearance is maintained berween stabilator
skin and fuselage. Trim stabilator skin where necessary.

3. Remove stabilator halves from torque tube and ream one side uf one
bolt hole in both stabilator halves to 0.3120/0.3130.

4. Install stabilator halves on torque tube; align reamed holes with mating
holes in torque tube and install bolt in rear spar fittngs.
Ream hole all the way through and install bolt {(ct).
Ream second hole and install bolt (ct).
Ream holes in the other half of stabilator inthe same manner and install

~NOoONw

bolts .

8. Secure bolts with washers and nuts and torque.

9. Connect control rod to stabilator orim tab with bolt, washer and nut.

c. When installing original stabilator on new torque tube, use the following
procedure:

1. Lubricate torque tube and slide stabilator halves in position, aligning
one hole in each stabilator half with mating hole in torque tube and inserting lo-
cating pin (P/N 25034-00).

2. Install bolt in stabilator rear spar fittings.

3. Ream vacant hole in stabilator and torque tube to 0.3120/0.3130 and
install bolt {(ct).

4. Remove locating pin and ream second holeto0.3120/0.3130 and install
bolt.

5. Ream holes in the other half of the stabilator in the same manner and
- install bolts.

6. Secure bolts with washers and nuts and torque.

7. Rig stabilator. (Refer to Rigging and Ad)ustmentof Stabilator Controts,
Section V.)

S. Attach control rod to stabilator trim tab and adjust. (Refer to Rigging
and Adjustment of Stabilator Trim. Section V)

4-23. STABILATOR TRIM TAB.

4-24. REMOVAL OF STABILATOR TRIM TAB. (Refer to Figure 4-4.)
~a. Disconnect the stabilator trim control rod by removing nut, washers and
bolt.
b. Remove the stabilator rim hinge pin by cutting itat the bent portion of one
end and pulling it from the hinge. Enlargement of the hinge pin holes may result
if the pin is straightened for removal. Replace with a new pin upon installation.

STRUCTURES
Issued: 12/29/72
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4-25. INSTALLATION OF STABILATOR TRIM TAB.

a. Align the hinge pin holes of the trim tub with the stabilator and insert new pins.
Bend pins at each end down to 90 degress to secure.

b. Connect the stabilator trim control rod with bolt. washer and nut.

4-26. RUDDER.

4-27. REMOVAL OF RUDDER. (Refer to Figure 44.)

a. Remove tail cone fairing by removing attaching screws and washers.

b. Relieve rudder cable tension by rotating the turnbuckle ol one cable at the pedal
assembly near the forward cabin bulkhead at station 50.0.

¢. Remove cable ends from rudder horn by removing cotter pins. castellated nuts.
washers and bolts. .

d. Disconnect taillight wire located at the top of the vertical fin by releasing the
quick-disconnect. :

e. Disconnect the trim control rod from the left side of the rudder horn by removing
the cotter pin, castellated nut, washer and bolt.

f. Remove the cotter pin, castellated nut, washer and bolt holding the rudder horn to
the aft butkhead hinge bracket.

g On models Serial Nos. 30-1 to 30-2000 incl. that have had Airflow Modification Kit
760 409 or 760 564 installed it is necessary to remove the 21 sheet metal screws that hold
the rudder seal to the right side trailing edge skin of the vertical fin.

h. Disconnect the rudder from the two remaining hinge brackets in the vertical fin by
removing castellated nuts, washers and bolts.

i. Move the rudder to the right or left and upward to separate the hinge brackets.

j. If desired, separate the rudder horn from the rudder torque tube by removing cotter
pins. castellated nuts, washer and boits (ct). Slide the hom from the torque tube.

4-28. INSTALLATION OF RUDDER. (Refer to Figure 4-4.)

a. [f removed. install the rudder hom into the torque tube of the rudder and secure
with bolts (ct). washers and nuts.

b. Align the two hinge brackets on the rudder with the hinge brackets on the rear spar
of the fin and install hinge bolts with washers and nuts. Safety nuts with cotter pins.

¢. Connect the rudder hom to the rudder hinge bracket on the fuselage with bolt.
washer and nut. Safety nut with cotter pin.

d. Connect the two rudder control cables and trim control rod to the rudder horn using
clevis bolts. washers and nuts. Safety all nuts with cotter pins.

e. Connect the navigation lights at the wire quick-disconnect.

. Replace the tail cone fairing, and secure with screws and washers.

g. If installed. reattach the rudder seal of the Air Flow Kit by aligning the seul with the -

holes in the vertical fin and install the 21 sheet metal screws.

STRUCTURES )
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4-29. VERTICAL (STABILIZER) FIN.

4-30. REMOVAL OF FIN. (Refer to Figure 4-4.)

a. Remove the tail fairings and access plate at the right side of the fuselage just forward of the
stabilator.

b. Remove the rudder as described in paragraph 4-27.

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

d. If the quick-disconnect is not mstalled remove the antenna from the top of the fin and separate the
coaxial cable from the antenna.

e. Connect a fish line to the cable before removing it from the fin to facilitate installation.

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

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

h Remove the fin.

4-31. INSTALLATION OF FIN. (Refer to Figure 4-4.)

a. Position the fin on the top of the fuselage aft section and align the holes in the front attachment plate
of the fin with the holes in the front attachment plate on the fuselage. Align the holes in the rear mounting
bracket of the fin with the holes in the rear attachment plate on the fuselage. Ascertain that the extruded
molding used as a chafing strip is installed along the lower edge of the fin. With a new fin, it may require
trimming the lower edge of the fin to allow the molding to fit.

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

c. Install the receiver antenna in the fin tip if the radio equipment is installed in the airplane.

d. Connect the receiver coaxial cable to the root of the fin assembly if the receiver antenna is installed
on the fin,

e. Connect the overhead sensing antenna by clamping it to the riveted bracket on the fin assembly and
running it to 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.

Issued: 12/29/72 STRUCTURES
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f. Install the rudder per paragraph 4-28.
g. Install tail fairings and access plate.

4-32. FUSELAGE ASSEMBLY.
4-33. WINDSHIELD.

4-34. REMOVAL OF WINDSHIELD. The windshield consists of two secdons
which may be removed as follows:

a. Remove windshield outside collar fairing by removing attaching screws.

b. Remove windshield divider strip by removing attaching machine screws
and nuts.

c. Remove left or right upper interior windshield trim panel by removing
attaching screws.

d. Remove left or right interior fairing from windshield post.

e. Windshield can now be removed by pulling it out from channels.

NOTE

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

4-35. INSTALLATION OF WINDSHIELD. (Refer tp Figure 4-5.)

a. Ascertain that new windshield is cut to match windshield removed.

b. Apply Prestite Tape No. 163 or equivalent over edge of windshield. (Apply
two thicknesses on windshield at center post.)

¢c. Apply Presdte Tape to back of inner collar and install collar on fuselage.

d. Install windshield in fuselage and allow 0. 125 inch clearance between two
sections of windshield at divider post.

e. Inside the airplane at the top of the windshield install spacer bushings and
apply a strip of plastctape 1.5.inch wide on the windshield and fuselage channel.

f. Apply PRC 5000 sealing compound or equivalent between fuselage top and
side post skins and windshield. .

g. Install screws around the top of the windshield.

h. Insmll interior rimstrips, washers and nuts. (Do not tighten nuts.)

i . Install windshield center strip and screws. :
Apply electrical tape and sealer around the bottom of the windshield.
. Apply 3M No. 1126 Sealer to back of outside collar.

w

STRUCTURES
Revised: 7/13/71
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Figure 4-3. Windshield Installation
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A220
Figure 4-6. Side Window Installation (Typical)
1. Install outside collar and screws. .
m. Tighten all screws and nuts evenly and check for water seepage.

4-36. WINDOWS (SIDE).

4-37. REMOVAL OF SIDE WINDOWS.
a. Remove the screws that hold the trim moulding around.inside of the window.

b. Remove the screws that secure the window retainer strip'and remove the inner and outer window.
c. Remove old window sealer trim surfaces.

4-38. INSTALLATION OF SIDE WINDOWS. (Refer to Figure 4-6.)

a.  Ascertain that the new window is cut to same dimensions as old window.

b. Assemble inner and outer window by cementing rubatex strip to inner window using carbolene
neobolene cement C-1. Leave 0.06to 0.12 gap between ends of rubatex strip to form drain at the lower aft edge
of each window assembly. Allow cement to air dry 15 minutes.

c. Apply Prestite Tape No. 163 or equivalent over edge of outside window where it contacts the
fuselage skin and seal with 3M sealer No. [126.

d. Install the window assembly and screw inner retainer stip into position.

¢.  Place trim molding around inside of window and install screws.

4-39. DOOR.

4-40. REMOVAL OF CABIN DOOR.
a. Remove the door holder assembly by removing the screw in the door sill.
b. Remove roll pin from door hinge fitting and drive out the door hinge pin.
¢.  Remove the door without letting the serrated bushings drop out.

Issued: 12/29/72 STRUCTURES

1F3



PIPER TWIN COMANCHE SERVICE MANUAL

A218 A217

/MAINTAIN APPROXIMATELY .12 1" CLEARANCE
BETWEEN DOOR EDGE AND FUSELAGE

1. HINGE BUSHING
2. HINGE PIN _—
3. ROLL PIN

Figure 4-7. Door Installation

4-41. INSTALLATION AND ADJUSTMENT OF CABIN DOOR. (Refer to Figure 4-7.) The entrance
door is made of formed aluminum assemblies spot welded together. This type of construction gives a ridges
assemnbly. but still retains the flexibility needed for proper fitting of the door. When installing a new door,
follow the procedure given below.

a. Temporarily mount the new door on the fuselage using bolts at the hinge points. As the door will be
removed from time to time during fitting, the bolts will make the door easy to remove.

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

c.  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 0.125 of an inch between the fuselage skin edge and the door edge.

d.  After the door is fitted, use a short piece of 0.25 inch diameter dow! and a hammer to contour the
edges of the door to align with the fuselage skin.

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

required hinge pins (2), staked with roll pins (3). Install the door holdmg assembly. Apply a light coat of oil to
the latch assembilies.

Issued: 12/29/79 S_TR‘UCTURES
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Figure 4-8. Door Locking Mechanism

4-42. REMOVAL OF DOOR LATCH ASSEMBLY. (Refer to Figure 4-8.)

a. Remove door latch assembly by removing door trim upholstery and removing screws attaching
latch assembly to door.

b. Disconnect latch pull rod from inside door handle.
c. Remove complete latch assembly.

4-43. INSTALLATION AND ADJUSTMENT OF DOOR LOCKING MECHANISM. (Refer to Figure
4-8.)
a. Install the upper (1) and lower (2) latch assemblies with machine screws.
b. Install latch cable assembly (3) and connect the clevis rod end to the upper latch. Leave
approximately three threads of the cable end exposed from the clevis, then tighten the locknut,
_c.  Lubricate and install latch plate (4), door lock release (7) and latch spring (5).
d. Lubricate and install the door handle shaft-plate assembly (6). With the latch plate in locked

position, draw the door handle up and to the rear allowing the pawl of the handle plate assembly (6) to catch
the latch plate (4).

Issued: 12/29/72 STRUCTURES
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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.
Take in two turns if adjustment is 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 assembly.
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 (tull
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). 7

j- Ascertain that the flat portion of the door lock release tube (12) is 90 degrees to
the flat of the latch plate (4). -

k. Lock all clevis rod ends and safety all pins. Install the door trim.

444, STRUCTURAL REPAIRS. Structural repair methods used must be made in
accordance with recommendations set forth in FAA Advisory Circular 43-13-1. To assist in
making repairs and/or replacements, Figure 4-9 identifies the type and thickness of various
skin materials used. Never make a skin replacement or patch plate from material other than

" the type of the original skin or of a different thickness from the original skin. The repair

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

It may be necessary to cut access holes to make skin repairs in some areas of the
airplane. Refer to Figure 4-10 for typical access holes.

WARNING

NO access holes are permitted in any control surface.

Structural repairs must be noted in the airplane logbook. with information as to type of
repair. The logbook should be reviewed to determine that previous structural repairs. it any.
to the control surfaces do not, where combined, exceed the maximum allowable weight or
thickness limits.

STRUCTURES
[ssued: 12/29/72
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Figure 4-9. Skin Material and Thickness (cont.)
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Figure 4-10. Typical Access Holes
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PIPER TWIN COMANCHE SERVICE MANUAL .

' WARNING

The use of patch plates for repair of the stabilator. stabilator
tab, and rudder shall be limited as described in Paragraphs
4-45 and 446. The use of surface filler material normally
used for repair of minor dents. stone damage, etc., is
prohibited on all movable control surfaces.

4-45. REPAIR OF STABILATOR AND STABILATOR TAB (HORIZONTAL TAIL
SURFACE). Precautions must be taken when performing any maintenance and/or repairs
to the stabilator or stabilator trim tabs. Repairs must be made in a manner that maintains
the original configuration, strength, stiffness and weight distribution. Repairs are limited to
replacement of complete skin sections, ribs, hinges, spars, etc., and paint.

WARNING

During the course of any repair work being accomplished on
the stabilator, the complete stabilator trim tab, and trim tab
mechanism should be checked for ‘‘free play.” Refer to
Paragraph 447 for complete details on checking for free

play.

WARNING

The structural integrity of the assembly must be maintained.
Proper drainage must be maintained to prevent any
accumulation of dirt, water or ice.

[t is recommended that before a stabilator or tab is repainted. it should be stripped of all
old paint. This will prevent the build up of paint with the subsequent effect on the balance
of the stabilator. Refer to Paragraph 4-48 or 449 for stabilator balancing information.

NOTE

The stabilator torque tube, stabilator balance arm. and any
part of their mounting. structures should be replaced if any
damage is detected which could tend to weiken the part,
cause loss of stiffness or strength, or which will tend to
propagate through continued use.

STRUCTURES
[ssued: 12/29/72
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4-16. REPAIR OF RUDDER. Precautions must be taken when performing any
maintenance and/or repairs to the rudder. Repairs must be made in a manner that maintains
the original configuration, strength, stiffness and weight distribution. Repairs are limited to
replacement of complete skin sections, ribs, hinges, spars, etc., and paint.

447. CHECKING AND BALANCING CONTROL SURFACES.

4-18. CHECKING STABILATOR CONTROL SURFACES. The importance of keeping
control surfaces in proper balance cannot be overemphasized. The following checks are
recommended before balancing to ascertain the amount of ‘free play™ in the stabilator,
stabilator trim tab and tab mechanism.

a. Stabilator: Check the stabilator for any “‘free play’ at its attachment points by
grasping each half near the tip and gently trying to move it up and down, fore and aft. and
in and out. on its torque tube. NO play is allowed.

b. Stabilator Trim Tab: Set the stabilator trim tab in neutral position. This neutral
_ position is determined with the airplane properly rigged per instructions given in this section
of the service manual; the control wheel positioned 7.88 inches from the instrument panel.
and the trim indicator at its neutral position. Obtain a straightedge long enough to extend
from the ground up to a few inches above the trim tab trailing edge. Place the straightedge
next to the trim tab inboard (center) trailing edge, and grasping the tab, gently move it up
and down. mark the limits of tab free play 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 4-10a.

c. Stabilator Trim Tab Mechanism: The complete trim tab mechanism should be
checked for free play at the various components such as trim control rod end bearing, trim
bellcrank. trim screw, trim drum and trim 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 so tight that the control rod cannot easily be moved sideways or
endwise on the bearing.

Whenever any portion of the stabllator has been repaired and/or repainted (refer to
Paragraphs 4-44 and 4-45). it must be rebalanced before the airplane is flown. The following
bzluncing procedure is recommended:

L. Stabilator installation must be complete and ready for flight before balancing.

2. Control cables at balance arm must be disconnected before balancing.

CAUTION

[t is very important to have the stabilator free to rotate with
a minimum of frictional resistance. To insure this
requirement. check the bearings, trim tab hinges. and tab
control rod end bearings for rust, dirt or worn parts. If any of
these conditions exist, repair or replace before balancing.

STRUCTURES
Issued: 12,29/72
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STABILATOR . 1} OIAL INDICATOR
SUPPORT
STAND

Figure 4-10a. Checking Stabilator Free Play

NOTE

There are two different balancing procedures. Check the
serial number of the airplane being serviced and use the
appropriate procedures.

4-49. CHECKING AND BALANCING STABILATOR. (Serial Nos. 30-1 to 30-852
inclusive: 30-854 to 30-90! inclusive: 30-1717. 30-1745 to 30-2000 inclusive.) (Refer to
Figure 4-11.)

a. Whenever a stabilator has been repaired and/or repainted, it must be balanced
before the airplane is flown.

b. Stabilator installation must be complete before balancing. including tabs and
paint. Stabilator control cables (2 and 3) must be disconnected from stabilator balance arm
(1) and tab actuator arm must be disconnected from stabilator taub horn during balancing.
Hurdware used to connect the extension spring cable and stabilator control cables should be
removed. Hardware holding balance arm weight in place should be installed. A small piece of
tupe should be used to hold tabs neutral with stabilator. It is very importunt to have the
stabilator free to rotate with a minimum of frictional resistance.

STRUCTURES
Revised: 1/31/74
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NOTE

If the bearing resistance is too great, it is necessary to loosen the nuts
holding the stabilator torque horn to the stabilator torque tube, and
those holding the stabilator to the torque tube as well as the nuts
holding the stabilator stop to the:torque tube. Measure the bearing
resistance again. When this is done, the nuts must be tightened just
enough to take the play out of the washers. The bolts holding the
stabilator bearing blocks to the fuselage should be loosened and
tightened finger tight Jwring balancing. After balancing is
completed, stabilator bearing block bolts should be torqued to a
value of 135to 140 inch-pounds. Ascertain that the stabilatoris free
to rotate with minimum friction.

c.  Master check weight (6) (P/N 23584-00) (weight 1.58 pounds) should be placed on top of balance
weight (5) (P N 23594-00) with the side marked “FRONT facing forward. (Refer to Figure 4-11.) If this is.not
enough weight to obtain static balance with the balance arm level, plates (4) (P; N 23179-00) must be added to
the forward balance weight attaching bolt until 1005 static balance is obtained or until up to two plates more
than that required for balance have been added. Generally. it should not be necessary to use more than eight
plates. If a total of more than eight plates is necessary to obtain balance. recheck the procedure in steps "b™ and
»c". . )

d. Should it be necessary to obtain a stabilator without a master check weight, a temporary balancing
can be accomplished by using the procedure given in “b" above. A sensitive and accurate spring scale can be
used to get a balance with 49 +0 -3 inch-pounds of torque. Plates should be added (up to eight) until a lifting
force between 2.71 and 2.88 pounds will balance the stabilator with the spring scale hooked to the bolt that
fastens the two stabilator-connecting tabs (arm of 17inches). Assoon asa master check weight is available, the
balance should be checked for accuracy.

e.  After balancingis accomplished. the check weight (or spring scale) should be removed and the plates
should be distributed equally on both sides of the stabilator balance tube and the bolt secured.

f.  All stabilator and tab controls should be reconnected.

g.  The stabilator control extension spring link should be adjusted to obtain one and one-quarter inch
extension of the spring with the stabilator stops adjusted and the control wheel in the full forward position.

h.  The operation and feel of the stabilator controls should then be checked for proper movement.

4-50. CHECKING AND BALANCING STABILATOR. (Serial Nos. 30-853, 30-902 to 30-1716 inclusive
and 30-1718 to 30-1744 inclusive.) (Refer to Figure 4-12.)

a. Whenever a stabilator has been repaired, it must be balanced before flight.

b.  Stabilator installation must be complete before balancing, including tabs and paint. Stabilator
control cables (2 and 3) must be disconnected from the stabilator balance arm (1) and the tab actuator arm
must be disconnected from the stabilator tab horn during balancing. Hardware used to connect the extension
spring cable (3) and stabilator control cables (2) should be removed. Balance weights (7) (P/N 25780-02) and
(6) (P N 25780-03) must be removed from the balance arm (1). A boit (AN4-16A) with nut must be installed
in place of the bolt (8) (AN4-36A). The aft bolt holding the balance arm weight must remain installed. A small
piece of tape should be used to hold tabs neutral with stabilator. It is important to have the stabilator free to
rotate with minimum of frictional resistance. Refer to NOTE in Paragraph 4-48 to obtain minimum frictional
resistarnce.

Issued: 12/29/72 STRUCTURES
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. BALANCE ARM WEIGHT
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Figure 4-11. Balancing Stabilator, Serial Nos. 30-1 to 30-852 incl..
30-854 to 30-901 incl.. 30-1717, 30-1745 to 30-2000 incl.
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- Figure 4-12. Balancing Stabilator
Serial Nos. 30-853. 30-902 to 30-1716 incl. and 30-1718 to 30-17+44 incl.

STRUCTURES
Issued: 12/29/72
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¢. Master check weight (P/N 23584-00) (weight 1.58 pounds) should be placed on
top of balance weight (5) (P/N 23594-00) with the side marked "“"FRONT" facing forward.

‘(Refer to Figure 4-11.) If this is not enough weight to obtain static balance with the balance

arm level. plates (4) (P/N 23179-00) must be added to the forward balance weight
attachment boit until 100% static balance is obtained or until up to two plates more than
that required for balance have been added. Generally, it should never be necessary to use
more than eight plates. If a total of more than eight plates is necessary to obtain balance,
recheck the procedure in steps “b” and *“c.”

d. Should it be necessary to balance a stabilator without a master check weight, a
temporary balancing can be accomplished by using the procedure given in “b" above. A
sensitive and accurate spring scale can be used to get a balance with 49 +0 - 3 inch-pounds .
of torque. Thus, plates should be added (up to eight) until a lifting force of between 2.71
and 2.88 pounds will balance the stabilator with the spring scale being hooked to the bolt
which fastens the two stabilator-connecting tabs (arm of 17 inches). As soon as a master
check weight is available, the balance should be checked for accuracy.

e. After balancing is accomplished, the check weight should be removed and the
front attachment bolt connecting the stabilator balance weight to the stabilator balance arm
should be removed and weights (P/N 25780-02 and 25780-03) and bolt (AN4-36A) and
stabilator balance weight plates (P/N 23179-00) should be installed at this attachment point.
Stabilator balance weight (P/N 25780-02) should be installed on the right side of the
stabilator balance arm and stabilator balance weight (P/N 25§780-03) and stabilator balance
weight plates (P/N 23179-00) shall be installed on the left side of.the stabilator balance arm.
(Refer to Figure 4-12.)

NOTE

Balance weight (7) should be installed so that the
counterbore and boit head face outboard on the right side of
the balance arm.

f.  All stabilator and tab controls should be reconnected.

8. The stabilator control extension spring link should be adjusted to obtain one and
one~juarter inch extension of the spring with the stabilator stops adjusted and the control in
the full forward position.

h. The operation and feel of the stabilator controls should then be checked for
proper movement.

STRUCTURES
Issued: 12:29:72
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4-51. CHECKING AND BALANCING RUDDER. (Refer to Figure 4-13.) The rudder
must be checked to assure it is properly balanced whenever it has been repaired. repainted.
or alterated in any manner. The baluncing requirement of the rudder must be checked with
the complete assembly removed from the airplane.

4. Remove the rudder from the airplane. in accordance with instructions given in
Paragraph 4-27. The rudder must be complete including rudder control hom, balance
weights. tip. etc.

b. Insert bolts in the two end hinges and place the complete rudder assembly on a
suitable balance stand, as shown in Figure 4-13.

¢. Position an accurately calibrated scale below the trailing edge of the rudder. as
shown in Figure 4-13.

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

e. Measure the distance (in inches) between the point at which the support on the scale
contacts the rudder surface and the centerline of the rudder hinge. This is Measurement D
on Figure 4-13.

f. Multiply the weight (obtained per paragraph d) by the distance (obtained per
paragraph e).

g. The product (moment) should be in accordance with specifications given below:

MODEL HINGE MOMENT (Trailing edge heavy)

PA-30 and 39 13.5 £ 1.0 inch-pounds

NOTE: Listed Hinge Moment is applicable to complete
rudder assembly, painted and with balance
weight and rudder tip installed.

. Any rudder which does not balance within the given specification must be replaced.
i. Install complete rudder assembly on aircraft in accordance with instructions given in
Paragraph 4-28.

4-52. AILERON BALANCING.

NOTE

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

STRUCTURES
Revised: 10/6/77
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4-53. FIBERGLASS REPAIRS. The tiberglass procedure in this manual will describe
the methods for the repair of fiberglass reinforced structures. Paragraph 4-49
describes Touch-up and Surface Repairs such as blisters, open seams, delaminations,
cavities, small holes and minor damages that have not harmed the fiberglass cloth
material. Paragraph 4-52 describes Fracture and Patch Repairs of punctures, breaks
and holes that have penetrated through the structure and damaged the fiberglass
cloth. A repair kit, Part No. 756 729, that will furnish the necessary material for such
repairs is available through Piper Aircraft Dealers and Distributors.

" NOTE

Very carefully follow resin and catalyst mixing in-
structons furnished with repair kit.

4-54. FIBERGLASS TOUCH-UP AND SURFACE REPAIRS.

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

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

c. Pour a small amount of resininto a jar lid or on a piece of cardboard, just
enough to fill the area being worked on. Mix an equal amount of milled fibergias
with the resin, using a putty knife or stick. Add caulyst, according to kit in-
structon, to the resin and mix thoroughly. A hypodermic needle may be used to

inject gel into small cavities not requiring fiberglas millings mixed withthe gel.

d. Work the mixture of resin fibers and catalyst into the damaged area, using
the sharp point of a putty knife or stick to press it into the bottom ot the hole and
to puncture any air bubbles which may be present. Fill the scratch or hule above
the surrounding undamaged 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 mixwre.

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

STRUCTURES
Revised: 10/6/77
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g. Rough up the bottom and edges of the hole with the electric burr attachment
or rough sandpaper. 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 dp of a putty knife or finger tps, fill the hole to about 1/16 inch
above the surrounding surface with the gel coat mixture.

j . Lay a piece of cellophane over the patch to start the curing process. Re-
peat step f, oimming patch when pardally cured.

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

1. After repair has cured for 24 hours, sand patch area using a sanding block
with fine wet sandpaper. Finish by priming, again sanding and applying color
coat.

4-55. FIBERGLASS FRACTURE AND PATCH REPAIRS.

a. Remove the 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.

c. Remove paint three inches back from around damaged area.

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

e. Covera piece of cardboard or metal with cellophane. Tape it to the outside
of the structure covering the hole completely. The cellophane should face toward
the inside or the soucture. If the repair is on a sharp contour or shaped area, a

sheet of aluminum formed to a similar contour may be placed over the area.
The aluminum should also be covered with cellophane,

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

g. Mix a small amount of resin and catalyst, enough to be used for one step
ar a time according to kit instructions.

h. Thoroughly wet mat and cloth with catalyzed resin. Daub resin on mat
tirst, and then on cloth. Mat should be applied against structures surtace with

<loth on top. Both pieces may be wet outon cellophane and applied as a sandwich.
Enough fiberglass cloth and mat reinforcements should be used to at least replace

the amount of reinforcement 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.

STRUCTURES
Revised: 10/6/77
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i. Lay patch over hole on inside of structure, cover with cellophane, ard
squeegee from center to edges to remove all air bubbles and assure adhesion
around edge of hole. Air bubbles will show white in the patch and they should all
be worked out to the edge. Remove excess resin before it gels on the part. Al-
low patch to cure completely.

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

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 fiberglass
cloth two inches larger than the hole. Brush catalyzed resin over hole, lay mat over
hole and wet out with catalyzed resin. Use daubing action with brush. Then, apply
additional layer or layers of fiberglass cloth to build up patch to the surface of
structure. Wet out each layer thoroughly with resin.

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

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

n. Using dry 80 grit sandpaper on a power sander or sanding block, smooth
patch and blend with surrounding surface. Should air pockets appear while sand-
ing, puncrure and fill with catalyzed resin. A hypodermic needle may be used to
fill cavides. Let cure and resand.

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

p. Couver with cellophane and squeegee smooth. -\llow to cure \.thlete'v he-
fore removing cellophane. Let cure and resand.

q. Brush or spray a coat of catalyzed resin to seal patch. Sand patch. iinish
bv priming, again sanding and applying color coat.

NOTE

Brush and hands may be cleaned in solvents such as
acetone or methylethylketone. If solvents are nct
available, a strong solunon of detergent and water
may be used.

STRUCTURES
Issued: 12,/29/72
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4-56. THERMOPLASTIC REPAIRS. The following procedure will assist in making field repairs to items
made of thermoplastic which are used throughout the airplane. A list of material needed to perform these
repairs is given along with suggested suppliers of the material. Common safety precautions should be observed
when handling some of the materials and tools used while making these repairs.

TABLE 1V-1. LIST OF MATERIALS (THERMOPLASTIC REPAIR)

ITEMS

DESCRIPTIONS

SUPPLIERS

Buffing and Rubbing

Automotive Type - DuPont

DuPont Company

Perchlorethylene
VM&P Naphtha (Lighter
Fluid)

Compounds #7 Wilmington, Del. 19898
Ram Chemical #69 x 1 Ram Chemicals
Gardena. Cal. 90248
Mirror Glaze #1 Mirror Bright Polish Co., Inc.
Irvin, Cal. 92713
Cleaners Fantastic Spray Obtain From Local Suppliers

ABS-Solvent Cements

Solarite #11 Series

Solar Compounds Corp.
Linden, N.J. 07036

Solvents

Methylethyl Ketone
Methylene Chloride
Acetone

Obtain From Local Suppliers

Epoxy Patching
Compound

Solarite #400

Solar Compounds Corp.
Linden, N.J. 07036

Hot Melt Adhesives
Polyamids and Hot Melt
Gun

Stick Form 1/2 in. dia.
3 in. long

Sears Roebuck & Co. or Most
Hardware Stores

Hot Air Gun

Temp. Range 300° to
400°F

Local Suppliers

a. Surface Preparation:

. Surface dirt and paint if applied must be removed from the item being repaired. Household
cleaners have proven most effective in removing surface dirt.

2. Preliminary cleaning of the damaged area with perchlorethylene or VM&P Naphtha will
generally insure a good bond between epoxy compounds and thermoplastic.

Added: 10/28/82
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Hot Alr Gun

Figure 4-14. Surface Scratches, Abrasions or Ground-in-Dirt

o

Added: 10/28/82

Figure 4-15. Deep Scratches, Shallow Nicks and Small Holes
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THOROUGHLY MIX
USING FIGURE EIGHT
MOTION

Figure 4-16. Mixing of Epoxy Patching Compound

a70

Added: 10/28/82

Figure 4-17. Welding Repair Method
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DOUBLER PLATE
STOP HOLES . BONDED TO UNDERSIDE
OF DAMAGED AREA
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Y

Figure 4-18. Repairing of Cracks

b. Surface Scratches, Abrasion or Ground-in-Dirt: (Refer to Figure 4-14.) .

1. Shallow scratches and abraded surfaces are usually repaired by following directions on
containers of conventional automotive buffing and rubbing compounds.

2. If large dirt particles are embedded in thermoplastic parts, they can be removed with a hot air
gun capable of supplying heat in the temperature range of 300° to 400° F. Use care not to overheat the material.
Hold the nozzle of the gun about Y of an inch away from the surface and apply heat with a circular motion
until the area is sufficiently soft to remove the dirt particles.

3. The thermoplastic will return to its original shape upon cooling.

c.  Deep Scratches, Shallow Nicks and Small Holes: (Less than 1 inch in diameter.) (Refer to Figure
4-15.)

1. Solvent cements will fit virtually any of these applications. If the area to be repaired is very
small, it may be quicker to make a satisfactory cement by dissolving thermoplastic material of the same type
being repaired in solvent until the desired paste-like consistency is achieved.

2. This mixture is then applied to the damaged area. Uponsolvent evaporation, the hard durable
solids remaining can easily be shaped to the desired contour by filing or sanding.

3.  Solvent adhesives are not recommended for highly stressed areas, or thin walled parts or for
patching holes greater than % inch in diameter.

4. Forlarger damages an epoxy patching compound is reccommended. This type material is a two
part, fast curing. easy sanding commercially available compound.

5. Adhesion can be increased by roughing the bonding surface with sandpaper and by utilizing as
much surface area for the bond as possible. '

6. The patching compound is mixed in equal portions on a hard flat surface using a figure eight
motion. The damaged area is cleaned with perchlorethylene or VM&P Naphtha prior to applying the
compound. (Refer to Figure 4-16.)

7. A mechanical sander can be used after the compound is cured, providing the sander is kept in
constant motion to prevent heat buildup. . .

Added: 10/28/82 1G1 STRUCTURES
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8. Forrepairs in areas involving little or no shear stress. the hot melt adhesives, polyamids which
are supplied in stick form may be used. This type of repair has a low cohesive strength factor.

9. For repairs in areas involving small holes. indentations or cracks in the material where high
stress is apparent or thin walled sections are used. the welding method is suggested.

10. This welding method requires a hot air gun and ABS rods. To weld. the gun should be held to
direct the flow of hot air into the fusion (repair) zone. heating the damged area and rod simultaneously. The
gun should be moved continuously in a fanning motion to prevent discoloration of the material. Pressure must
be maintained on the rod to insure good adhesion. (Refer to Figure 4-17.)

I1. After the repair is completed, sanding is allowed to obtain a surface finish of acceptable
appearance.

d. Cracks: (Refer to Figure 4-18.)

1. Before repairing a crack in the thermoplastic part, first determine what caused the crack and
alleviate that condition to prevent is recurring after the repair is made.

2. Drill small stop holes at each end of the crack.

3. If possible, a double plate should be bonded to the reverse side of the crack to provide extra
strength to the part.

4. The crack should be “V" grooved and filled with repair material. such as solvent cement. hot
melt adhesive, epoxy patching compound or hot air welded, whichever is preferred.

5. After the repair has cured, it may be sanded to match the surrounding finish.

e. Repairing Major Damage: (Larger than | inch in diameter.) (Refer to Figure 4-19.)

I. [If possible a patch should be made of the same material and cut slightly larger than the section
being repaired.

2. When appearances are imponanl large holes, cracks, tears, etc., should be repaired by culting
out the damaged area and replacing it with a piece of similar material.

3. When cutting away the damaged area, under cut the perimeter and maintain a smooth edge.
The patch and or plug should also have a smooth edge to insure a good fit.

4. Coat the patch with solvent adhesive and firmly attach it over the damaged area.

5. Let the patch dry for approximately one hour before any additional work is performed.

6. The hole, etc., is then filled with the repair material. A slight overfilling of the repair material is
suggested to allow for sanding and finishing after the repair has cured. If patching compound is used the repair
should be made in layers, not exceeding a 4 inch in thickness at a time, thus allowing the compound to cure
and insuring a good solid buildup of successive layers as required.

f.  Stress Lines: (Refer to Figure 4-20.)

1. Stress lines produce a whitened appearance in a localized area and generally emanate from the
severe bending or impacting of the material. (Refer to Figure 4-21.)

2. To restore the material to its original condition and color. use a hot air gun or similar heating
device and carefuily apply heat to the affected area. Do not overheat the material.

g. Painting the Repair:

. Animportant factor in obtaining a quality paint finish is the proper preparation of the repair
and surrounding area before applying any paint.

2. 1t is recommended that parts be cleaned prior to painting with a commercial cleaner or a
solution made from one-fourth cup of detergent mixed with one gallon of water.

3. The paint used for coating thermoplastic can be either lacquers or enamels depending on
which is preferred by the repair facility or customer. (See NOTE.)

NOTE
It is extremely important that solvent formulations be considered
when selecting a paint. because not all lacquers or enamels can be
used satisfactorily on thermoplastics. Some solvents used in the
paints can significantly affect and degrade the plastic properties.

Added: 10/28/82 1G2 STRUCTURES
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Figure 4-20. Repair of Stress Lines
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Figure 4-21. Repair of Impacted Damage
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4.  Another important matter to consider is that hard, brittle coatmgs that are usually best for
abrasion resistance should not be used in areas Wthh incur high stress, flexing or impact. Such coating may
crack. thus creating a weak area,

4-57. SAFETY WALK REPAIR.

4-58. SURFACE PREPARATION.

a. Clean all surfaces with a suitable cleaning solvent to remove dirt, grease and oils. Solvents may be
applied by dipping, spraying or mopping.

b. Insure that no moisture remains on the surface by wiping with a clean dry cloth.

c.  Outline the area to which the liquid safety walk compound is to be applied, and mask adjacent
surfaces.

NOTE

Newly painted surfaces, shall be allowed to dry for 2.5 hours
minimum prior to the application of the safety walk.

4-59. PRODUCT LISTING FOR LIQUID SAFETY WALK COMPOUND.
a. Suggested Solvents:
Safety Solvent per MIL-S-18718.
Sherwin Williams Lacquer Thinner R7KC120.
Glidden Thinner No. 207.
b. Safety Walk Material:

Walkway Compound and Matting Nonslip (included in Piper Part No. 179872).

4-60. APPLICATION OF LIQUID SAFETY WALK COMPOUND. Liquid safety walk compound shz’
be applied in an area, free of moisture for a period of 24 hours minimum after application. Do not apply when
surface to be coated is below 50°F. Apply liquid safety walk compound as follows:

a. Mix and thin the liquid safety walk compound in accordance with the manufacturer’s instructions
on the container.

b. Coat the specified surfaces with a smooth, unbroken film of the liquid safety walk compound. A nap
type roller or a stiff bristle brush is recommended, using fore and aft strokes.

c.  Allow the coating to dry for 15 minutes to one hour before recoating or touch -up; if required after
application of the initial coating.

d. After recoating or touch-up, if done, allow the coating to dry for 15 minutes to one hour before
removing masking.

NOTE

The coated surface shall not be walked on for six hours minimum
after application of final coating.

Added: 10/28/82 STRUCTURES
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4-61. SURFACE PREPARATION FOR PRESSURE SENSITIVE SAFETY WALK. The areas to which
the pressure sensitive safety walk is to be installed must be free from all contaminates and no moisture present.
If liquid safety walk is installed the area must be prepared as follows:

a.  Area must be masked off to protect painted surfaces.

b. Applyv suitable stripper MEK Federal Spec. TT-M-261, U.S. Rubber No. 3339 to wingwalk
compound. As compound softens remove by using putty knife or other suitable tool.

c. Area must be clean and dry prior to painting.

d. Prime and paint area.

NOTE

Newly painted surfaces, shall be allowed to dry for 2.5 hours
minimum prior to the application of the safety walk.

4-62. APPLICATION OF PRESSURE SENSITIVE SAFETY WALK. Wipe area with aclean dry clothto
insure that no moisture remains on surface. Do not apply when surface temperature is below S0°F. Apply
pressure sensitive safety walk as follows:

a. Peel back the full width of the protective liner approximately 2 inches from the leading edge of the
safety walk.

b. Apply the safety walk to the wing area, begin at the leading edge. insure proper alignment and
position from wing lap. .

c. Remove the remaining protective liner as the safety walk is being applied from front to back of wing
area.

d. Rollfirmly with a long handled cylindrical brush in both lengthwise directions. Make sure all edges
adhere to the wing skin.

e. Install and rivet leading edge retainer.

4-63. FLOW STRIPS. For PA-30 Installation. (Refer to the latest revision of Piper Service Letter No. 558.)
The flow strips are located on both wing leading edges and secured with AD42ABS pop rivets.

Added: 10/28/82 ' 1G6 STRUCTURES
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SECTION V

SURFACE CONTROLS

5-1. INTRODUCTION. This section contains instructions for the removal, installation and rigging and
adjustment procedures for the control assemblies of the various structural surfaces. For the removal and
installation of the structural surfaces of the airplane, refer to Section [V. The assemblies need not be removed

in order of paragraphs since each paragraph describes the individual removal and installation of the
component.

5-2. DESCRITTION. The primary flight controls of the PA-30 are of the conventional type operated by dual
contro! wheels and dual sets of rudder pedals. A system of cables, pulleys, bellcranks and push-pull rods
transfer the movement of the control wheel and rudder pedals to the ailerons, stabilators and rudder.

The aileron controls consist of two control wheels connected by torque tubes to sprockets on each end of
the square tubes. A chain is wrapped around the sprockets to synchronize the control wheels. An additional
chain and sprocket 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 wing to the
bellcrank in each wing. A one piece balance cable is also connected to the bellcranks. As the control wheels are
moved, the control cables move the bellcranks and actuate push-pull rods to move the ailerons.

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

When the control wheel is moved forward or aft, the cables move the balance arm up and down turning
the torque tube and stabilator. '

The rudder is controlled by rudder pedals installed on both the pilot and co-pilot 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 horn turning the rudder.

Issued: 12/29/72 lGlO SURFACE CONTROLS
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TABLE V-I. CONTROL SURFACE TRAVEL AND CABLE TENSION

Control Surtace Travel AZ09

Aileron
s
190 v/ )0
- - - - - - r—
€—- — .

Stabilator ° o/ 10 / oo
Stabilator Trim Tab 4.5° +/-1 _ »
B e
o 4/- 1° g
15.3 »// 9° +/-1°

Rudder A217

UNL e
(MEASUREQD PERPENDICULAR TO HINGE ) - -
: ' @

27° +/- 1° down

Flaps
Conrtrol Wheel MEASURED FROM PACK — A210
OF INSTRUMENT PANEL 88.25° | ggas0 .
s.8e- - =
1.3 788
Rudder Pedals Neutral position 13° aft vertical
Neutral to Fwd  3.51 inc.
Neutral to Aft 3.18 in. >' 6.69 Total
Cable Tension NOTE
Aileron 26 1b +/- 20%
Stabilator 18 1b +/- 20% CABLE TENSIONS GIVEN APPLY ONLY
: . 121b +/- , TO AIRPLANES WITHOUT AUTOPILOT
Stabilator Trim Tab 25 b ,;_ %bs ; BRIDLE CABLES ATTACHED. REFER TO
Rudder APPROPRIATE AUTOPILOT SERVICE
181b +/- 20% MANUAL FOR PROPER CABLE TENSIONS
Rudder Trim 10 1b +/- 20% WHEN ATTACHING BRIDLE CABLES.

I. MEASUREMENT TO BE TAKEN AT THE FLEXIBLE PORTIO-N OF THE CONTROL CABLE NEAR THE
FORWARD CABIN BULKHEAD.
2. ON S/N 30-2 10 1716, 30-1718 to 30-1744 WITHOUT AIRFLOW MODIFICATION KIT INSTALLED.

3. ON S/N 30-1717, 30-1745 AND UP (AND ALL PREVIOUS A/C HAVING THE AIRFLOW MODIFICATION KIT
JNSTALLED. SEE TABLE V-IA.
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TABLE V-IA. CONTROL SURFACE TRAVEL AND CABLE TENSION
AIR FLOW MODIFICATION KIT INSTALLATION

Control Surface Travel
Aileron
Note: In neutral position
the angle between the air-
plane leveling lugs and the <_ _ _
upper surface of the ai- , :
leron, parallel with and '
next to the rib rivets,
6 1/2" from the inboard
end of the aileron is 12°
Stabilator and
Stabilator Trim Tab :
' 4.5° & 1° P TP
T'/ =
- [-] Q
8.5°+0; el
IR |
Rudder \°
Note: In neutral position 21° *_ 0°
he rudder is rigged 1° .
Iright of the rudder -ﬁn¢_ < - — - === .
\ oo
(MEASURED PERPENDICULAR TO HINGE ) %
Cat?le Tension NOTE
Aileron 26 lbs + 209
Stabilator 18 1bs + 20% CABLE TENSIONS GIVEN APPLY ONLY
, . TO AIRPLANES WITHOUT AUTOPILOT .
Sabilator Trim Tab | 12 1bs + 20% BRIDLE CABLES ATTACHED. REFER TO
Rudder 25 lbs. to 40 lbs. APPROPRIATE AUTOPILOT SERVICE
Rudder Trim 10 1bs + 20% MANUAL FOR PROPER CABLE TENSIONS
(1) MEASUREMENT TO BE TAKEN AT THE FLEXIBLE PORTIONWHEN ATTACHING BRIDLE CABLES.
QF THE CONTROL CABLE NEAR THE ronﬁnng CABIN BULKHEAD,

SURFACE CONTROLS
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The rudder pedals also turn the nose wheel when in the down and locked position which
is covered in Section VII.

Stabilator and rudder trim are operated by knobs and controlled by cables extending
through the cabin ceiling and under the floor to the tail section. As the knobs are turned,
cable drums are rotated which in turn rotate drums in the tail section. Push-pull rods are
connected to actuator screws which are rotated by the cable drums. The push-pull rods are
attached to the stabilator trim tab and the rudder hom. When the actuator screws arc
turned. the push-pull rods move the trim tab and rudder.

§-2a. TROUBLESHOOTING. Troubles peculiar to the control system are listed in Table
V-II at the back of this section, along with their probable causes and suggested remedies.

5-3. STANDARD SERVICE PROCEDURES. The following tips may be helptul in the
removal and installation of the various assemblies:

a. [t is recommended, though not always necessary, to level and place the airplanc on
jacks during rigging and adjustment.

b. Remove tumbuckle barrels from cable ¢ends before withdrawing cubles through
structures. -

c. Tie a cord to cable end before drawing cable through structures to facilitate cable
reinstallation.

d. Turnbuckle stations are given at neutral position.

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

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

g. Cable tensions should be taken with the appropriate surface and trim control in its
neutral position.

h. When installing rod ends refer to Figure 5-1a for proper installation method.
5-+. CONTROL COLUMN ASSEMBLY. '

5-5. REMOVAL OF CONTROL COLUMN ASSEMBLY. (Reter to Figure 5-1.)
a. To removwe either of the control wheels (1 and 10) with tube ( 2). proceed as follows:
1. Mark the roller assembly (B) cable attachment fitting (20) and collars fore (21)
and aft (22) in reference to their positions around the control whee! tube.
2. Cut the wire (16) that safeties the cap boits (17) that secure the roller ussembly
and collars to the control tube. Remove the cap bolts.
3. Slide the control tube from the roller assembly. cable attachment fitting und
collurs and draw the tube from the instrument panel. Note the number of seal washers ( 13)
between the cable fitting and collars.

SURFACE CONTROLS
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b. The square tube assembly may be removed by the following procedure:

1. Disconnect one turnbuckle (6) of the horizontal control chains (5 and 7) and unwrap chain.

2. Separate the vertical control chain (13) from the aileron control cables. On airplanes with
turnbuckles connecting the vertical chain with the control cables, disconnect one of the connecting turn-
buckles and unwrap chain. On airplanes without turnbuckles connecting the vertical chain with the control
cables, first relieve chain and cable tension by removing the access plate to either aileron bellcrank at wing
station 139.5 loosen the balance cable turnbuckle (forward turnbuckle), then disconnecting the chain from
either control cable within the fuselage. Unwrap the chain from the sprocket.

3.  From the horizontal brace between the left and right sprocket brackets (4 and 8), remove three
cap bolts and loosen the fourth lowering the brace slightly to allow withdrawal of the sprocket bracket.

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

5. Withdraw the square tube assembly.

NOTE

If an Autopilot rollservo s installed in the forward end of the square
tube shaft forward of the bulkhead, it must be removed from the
shaft prior to withdrawing the square tube.

¢.  Thesquare 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 sprocet assembly taking care that the sprocket and
washers do not fall.
d. Ifthesprocket assembly housing is not to be removed, the roller assembly may be removed from the
square tube at the guide or aft end by the following procedure.

1. Cutthesafety wire (16) holding the nylon rub blocks (23) used as guides and remove the blocks.
Nylon blocks are secured by attaching screws.

2. Slide the roller assembly from the square tube.

Issued: 12/29/72 SURFACE CONTROLS
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5-6. INSTALLATION OF CONTROL COLUMN ASSEMBLY. (Refer to Figure 5-1.)

a.  When installing the control column assembly, first install the components of the square tube
assembly. If the nvlon rub blocks (23) have been removed. install and tighten them on their attaching screws
and secure in place with safety wire. Washers (25). Part No. 81342-78 may be installed as required under the
nyvlon rub blocks (23) to remove play between the square tube (3) and control tube (2) without restnicting
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
bushmg (37) to maintain 0.003 of an inch clearance between one roller (15) and the tube (3) with the opposite
roller in contact with the tube. Adjust clearance of the other set of rollers.

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

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

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

3. Move the aft 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. lInstall bolts (17) in aft collar.

5.  Check clearances between either collar and cable attachment fitting. Note the required scal
washers (18) that will be equal on cach side of the cable attachment fitting to maintain a clearance of 0.003 to
0.013 of an inch.

6. Draw line from roller bearing housing across 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 contil.
with step d.

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

1. Position sprocket (26 or 27) in sprockets (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).

3. On early installations place washer and self-locking nut (31) on sprocket axle (36). On later
installations a castle nut and cotter pin (refer to sketch D) are used. Tighten nut (31) or castle nut to allow no
end play while permitting the shaft to rotate freely, 180 degrees. from stop to stop. Check the stops to insure a
minimum engagement of .062 of an inch between the sprocket stop ins (30) and the aileron stop (29) asshown
in Sketch D. Secure the castle nut with a cotter pin. Place the bulkhead seals over the large nut (31) at the
forward side of the sprocket bracket.

4.  Align holes in sprocket bracket with those in the bulkhead and install bolts and screw securing
the sprocket bracket to the bulkhead.
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1842

A202

"
SKETCH A
I. CONTROL WHEEL, LEFT 23. SLIDE BLOCK, SQUARE TUBE
2. CONTROL TUBE 24. COTTER PIN n
3. SQUARE TUBE SHAFT 25. SHIM WASHER
4. BRACKET, LEFT 26. SPROCKET, RIGHT
S. CHAIN, LEFT 27. SPROCKET, LEFT
6. TURNBUCKLE 28. BUSHING
7. CHAIN, RIGHT 29. sTOP
8. BRACKET, RIGHT 30. STOP PIN
. 9. PULLEY 31. NUT AND WASHER
10. CONTROL WHEEL, RIGHT 32. SLIDE BLOCK, CONTROL TUBE ¥ ¥
11. CONTROL CABLE, STABILATOR 13, COLLAR, CONTROL SHAFT
. 12. BOLT NUT ASSEMBLY 34. ADJUSTMENT SCREW
13. CONTROL CHAIN, AILERON 35. COVER
14. FITTING, ROLLER ATTACHMENT 36. SPROCKET AXLE
15. ROLLER 17. ECCENTRIC BUSHING
16. SAFETY WIRE 38. WASHER
17. CAP.BOLT
18. SEAL WASHER U
19. BEARING
20. FITTING, CONTROL WHEEL SHAF T 1
21. COLLAR, CONTROL WHEEL SHAFT FRUNT
27. COLLAR, CONTROL WHEEL SHAFT REAR SKETCHC

Figure 5-1. Control Column Installation
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SKETCH E

A200 A201 .
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»
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SKETCH B SKETCH D
Figure 5-1. Control Column Installation (cont.) .
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5. Install and tighten cap bolts in horizontal brace.
NOTE

If an AutoPilct roll servo is to be installed on the for-
ward end of the square tube shaft forwardof the bulk-
head, it may be installed at this time.

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

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

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

3. If the control wheel tube fits easily over the guide blocks (23), align the
cable attachment fitting and collars as marked and tighten the cap bolts (17).

4. Check that there is minimum end play in the bearing tolerance (0. 003
to 0.013 of an inch), and that the control tube rotates freely through 180 degrees.
Install safety wire (16) in the cap bolts.

S. In early model airplanes, rotate the lower roller eccentric bushing of
the control tube support rollers at the instrument panel to maintain a snug fit
between tube and rollers.

6. On late model airplanes, tighten adjustment screw (34) to obtain a snug
fit between tube (2) and slide blocks (32).

7. Install and tighten screw in control wheel cover (33).

f. To attach chains to sprocket, use the following procedure:

1. With the control wheels centered, wrap the horizontal chains (5 and 7)
around sprockets (26 and 27). The horizontal turnbuckles (6) should be centered
berween right and left sprockets. Connect turnbuckles and tighten to allow no
slack, Safety turnbuckles,

2., With the control wheels still centered, wrap the vertical chain (13)
around its sprocket. The chain ends should be even with one another. Connect
the control chain with the aileron control cables, Set cable tension and check
rigging and adjustment as given in paragraph 5-12. Safetv turnbuckles,

3. Check that the control wheel will roll 90 degrees each side of center
with no binding. '

SURFACE CONTROLS
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®

DAMAGE
HERE

DAMAGE
HERE

IMPROPER TOOL (RESULTING IN LOCKED BALL)

®

A SPECIAL WRENCH MAY BE
REQUIRED WITH A LONG THROAT

ONLY CORRECT METHOD

Figure S-1a. Correct Method of Installing Rod End Bearings
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5-7. AILERON CONTROLS.

5-8. REMOVAL OF AILERON CONTROL CABLES. (Refer to Figure 5-2.)

a. Remove the rear seats, 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 tumbuckle where it connects to the sprocket
chain at station 50.0.

3. Remove the cable guard (15) at the pulley cluster just aft of the forward cabin
bulkhead, station 50.5, and at the cluster aft of the main spar, station 115.75.

4. Disconnect the cable from the cable leading into the wing at the strap fitting (7)
at station 126.5 by removing cotter pin, nut and bolt. On aircraft equipped with
rudder-aileron interconnect system, remove the interconnect cable from the large spring,
then remove the bolt that connects the two strap fittings.

5. Draw the primary cable back through the fuselage.

¢. To remove the.right and/or left primary control cable from either wing, the
following procedure may be used:

1. Remove the access plates from the aft underside of the wing at stations 72.0,
115.5 and 139.5 and the fairing strip from between the underside of the fuselage and wing.

2. If tension exists in the cable, rotate the tumbuckle barrel on the aft arm of the
aileron bellcrank at station 139.5 in the wing to slacken the cable. Then, disconnect the
cable from the bellcrank by removing cotter pin, nut, washer and bolt or by disassembling
the tumbuckle.

3. Remove the cotter pin cable guard from the cable pulley by reaching through
the access hole at wing station 115.5.

NOTE

The aft end of each bellcrank 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 and bolt holding the pulley in its bracket.

5. Remove the cable pulley from the forward side of the rear spar support
bulkhead at station 135.0. The pulley supporting the left control cable may be removed by
~ removing the nut, washer and bolt that holds the pulley in its mounting bracket. The pulley
supporting the right control cable may be removed by first removing the screws securing the
mounting bracket to the bottom fuselage skin and rear spar bulkhead, and then removing
- the nut. washer and bolt that holds the pulley in the bracket.

SURFACE CONTROLS
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6. If not previously disconnected, disconnect the cable from the forward control cable at fuselage
station 126.5 by removing the cotter pin, nut and bolt.

7. Draw the cable through the wing. Use caution when drawing the end of the cable through the
rub block at wing station 78.0.

d. Removal of the aileron balance cable (40) may be accomplished by the following procedure:

I.  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 fuselage and each wing.

2. Remove the floor pane! 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 each bellcrank by
removing cotter pin, nut, washer and clevis bolt or by disassembling the turnbuckle.

4. Remove the cotter pin cable guard from the cable pulley by reaching through the access hole
in each wing at station 115.50.

5.  Remove the cotter pin cable guards from the left and right pulleys of the balance cable at
fuselage station 135.0.

6. Ifan Autopilot 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 safety sleeves inboard of each clamp.

7.  Draw the cable through the fuselage and each wing. Use caution when drawing the end of the
cable through the rub block at wing station 78.0.

5-9. INSTALLATION OF AILERON CONTROL CABLES. (Refer to Figure 5-2.)
a. Installation of the aileron balance cable may be accomplished by the following procedure:
1. Draw the balance cable (4) into each wing from the center of the fuselage.

2. With the cable positioned on both the left and right pulleys in the fuselage at station l35.(‘
install the cotter pin cable guards.

3. Attach the ends of the cable to the forward end of the bellcrank in each wing by assembling
turnbuckles and; or securing with clevis bolt, washer, nut and cotter pin. Do not set cable tension at this time.

NOTE

Do not tighten turnbuckle fork ends on bellcrank so tight that the
end cannot rotate. N

4. By reaching through the access openingin each wing at station 115.5, position the cable around
the upper pulley of the cluster and if the primary control cable is installed. install the cotter 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.
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b. Installation of the left and/ or right primary control cables (3 and 6) that lead from the fuselage into

the wings mayv be accomplished by the followmg procedure:

1. Draw the cable through the wing into the fuselage.

2. Install the cable pulley in the fuselage. forward of the rear spar support bulkhead at station
135.0. For the lett pulley, position the cable and pulley and secure with bolt, washer and nut. For the right
pulley. position the cable and pulley in the bracket and secure pulley with bolt, washer and nut. and then attach
the bracket assembly to the bottom skin of the fuselage and spar support bulkhead using screws. Ascertain that
cotter pin cable guards are installed.

3. If the right cable (6) was removed, position the cable and install the pulley in the bracket
located on the butt aft end of the wing by using bolt, washer and nut.

4. Through the access hole in the wing at station 115.5 position the cable on the lower pully of the
cluster and install the cotter pin cable guard.

CAUTION

When stringing the cables on the front pulley cluster just aft of
firewall, be sure to thread cable in the pulley groove and not over top
of either the front or bottom cable guards. (Refer to Figure 5-2, View
A-A.)

5. Attach the cable to the aft end of the cable bellcrank by assembling turnbuckle and. or securing
with clevis bolt, washer, nut and cotter pin.

NOTE

Do not tighten turnbuckle fork ends on the bellcrank so tight that
the end cannot rotate.

6. If the forward control cables in the fuselage are installed, connect the strap fittings (7) and the
rudder-aileron interconnect cable, if installed, at station 126.5 using bolt, nut, cotterpin, and bushing required
with the interconnect cable, then slip the loop on the other end of the interconnect cable over the end of the
large spring.

c. [Installation of the left and/or right primary control cable(s) within the fuselage may be
accomplished by the following procedure:

1. From the pulley cluster within the fuselage at station 115.0 draw the primary cable forward
through the floor support bulkheads, under the pulley cluster at station 50.0 and up to the vertical sprocket
chain.

2. Connect the cable with turnbuckle to the vertical chain using clevis bolt, bushing, nut and
cotter pin.

3. Connect the fuselage primary cable with the wing primary cable and the rudder-aileron
interconnect cable. if installed, with the strap fittings at fuselage station 126.5 using bolt, nut, cotterpin and
bushing required with the interconnect cable, then slip the loop at the other end of the interconnect cable over
the end of the large spring.

4. Replace the cable guard (15) at the pulley cluster dft of the rear spar and the two cable guards at
the pulley: cluster at station 50.0.

d.  Set cable tension per Table V-I, check rigging and adjustment per Paragraph 5-12 and ascertain that
all turnbuckles are safetied.
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Figure 3-2. Aileron Control Installation
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. g SKETCH A
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Figure 5-2. Aileron Control Installation (cont.)
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CAUTION

After setting cable tension on aircraft equipped with
rudder-aileron interconnect system, recheck the strap clamp
fittings and make sure the aileron cables haven’t twisted
under tension and wrapped the .interconnect cables around
them. If this has happened, release tension, disconnect strap
clamp fitting, let any twist out of the cable and proceed from
Step 3.

1. Insure the interconnect cables are riding in their pulley grooves then adjust the
interconnect cable turnbuckles per Paragraph 5-34, j.
e. Install access plates and panels, carpets, seat tracks and seats.

5-10. REMOVAL OF AILERON BELLCRANK ASSEMBLY. (Refer to Figure 5-2.)

a. Remove the access plate from the aft underside of the wing at station 139.5.

b. Release cable tension from the control system by rotating one of the tumbuckles
attached to the bellcrank (1 or §).

¢. Disconnect the tumbuckle ends from the forward and aft ends of the bellcrank by
removing the cotter pin, nut, washer and clevis bolts.

NOTE

The aft end of each bellcrank and tumbuckle assembly of
each primary control cable is painted red to facilitate
reinstallation.

d. Disconnect the aileron control rod (13) from the bellcrank by removing cotter pin,
nut, washer and clevis boit.

e. Remove the pivot bolt (14) that secures the bellcrank and remove bellcrank from
wing.

f. The stop block (11) may be removed by unbolting and removing from wing.

5-11. INSTALLATION OF AILERON BELLCRANK ASSEMBLY. (Refer to Figure 5-2.)
a. Place the bellcrank in its mounting bracket with the adjustable stops (10) toward the
outboard end of the wing.
b. Install the pivot bolt and torque.
¢. Install the aileron control rod (13), secure bolt assembly and safety.

SURFACE CONTROLS
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d. Connect the turnbucklc ends to the bellcrank, secure and safety.

NOTE

The aft end of the bellcrank and the primary cable ends are
painted red to help facilitate proper hookup. Do not tighten
turnbuckle fork ends on bellcrank so tight that the ends
cannot rotate.

e. Install stop block (11) and torque bolts.
f. Check aileron controls rigging and adjustment as per Paragraph 5-12.
g. Install access plate and secure.

5-12. RIGGING AND ADJUSTMENT OF AILERON CONTROLS.

a. To check and adjust rigging of the aileron controls, use the following procedure:

. Ascertain that the control wheels have been properly rigged (Rcfer to Paragraph
5-6) and place them in neutral position.

2. Remove aileron bellcrank access plates trom the aft underside of the wing at
station 139.5.

3. Check bellcranks for neutral position by aligning bellcrank pivot bolt with rear
cable attachment boit using fabricated checking tool as shown in Figure 5-3. (This tool may
be fabncated from dimensions given in Figure 5-17.)

4. If the bellcranks do not fall in neutral position with control wheels level. adjust
cable turnbuckles at bellcranks to position both at neutral. Maintain cable tension specified
in Table V-l

b. Check and adjust the aileron for neutral position on aircraft without the Airtlow
Modification Kit installed by the following procedure:

1. DPlace a modified straightedge. as shown in Figure 5-3. against the underside of
the wing next to and outboard of the row of rivets at station 169 with the aft spacer even
with the trailing edge of the aileron. (Do not place tool on rivets.) (This tool may be
fabricated from dimensions given in Figure 5-18.)

2. With the control wheel in neutral and the tool spacers contacting the wing. the
trailing edge of the aileron should make contact with the aft spacer.

3. Should the three points not contact. disconnect control rod and adjust rod end
bearing until the three contact points touch the skin surfaces. Check for sufficient thread
engagement and tighten jam nut. Connect control rod to aileron and safety.

c. Check and adjust the aileron for neutral position on PA-30 aircraft (Serial Nos. 30-1to
30-2000 inclusive) with Airflow Modification Kit 760 409 or 760 564 installed by the following
procedure:

1. Place a bubble protractor on the upper surface of the aileron, parallel with and
next to the rib rivets 6 /2 inches from the inboard edge of the aileron.

2. With control wheel and aileron belicrank in neutral position and airplane level, the
angle between the airplane leveling lugs and the upper surface of the aileron, should be 12° in
neutral position.

SURFACE CONTROLS
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Figure 5-3. Installation of Figure 5-4, Installation of
Bellcrank Checking Tool Aileron Rigging Tool

3. Should any adjustment of aileron neutral position be required, disconnect
control rods and adjust rod end bearings until aileron neutral position is reached. Check for
sufficient thread engagement and tighten jam nut. Connect control rods to ailerons and
safety.

d. Place a bubble protractor on the inboard section of the aileron perpendicular to the
hinge line and establish neutral or zero on the protractor. Remove the control wheel block
and adjust the bellcrank stop bolts to the specific aileron travel from neutral as given in
Table V-1 or Table V-[A. Stops on both bellcranks should contact their stops at the same
time and before the control wheel contacts the stops.

e. Check that the aileron balance weight does not come in contact with the bottom
wing skin. . ‘

f. Check control operation. bolts and tumbuckles for satety and install access plates.

5-13. AILERON TRIM.

3-14. ADJUSTMENT OF AILERON TRIM. For the purpose of changing lateral tnm. a
fixed metal tab is installed on the trailing edge ot the left aileron or both uilerons. The tabs
are adjustable from the ground as necessary.

SURFACE CONTROLS
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5-15. STABILATOR CONTROLS.

5-16. REMOVAL OF STABILATOR CONTROL CABLES. (Refer to Figure 5-5.)
a. Toremove the forward control cables that connect the control column assembly with the stabilator

cables, the tollowing procedure may be used:

I.  Remove the cover plate, fold back the carpet and remove the floor panel at the left side of the
wheel well by removing attaching bolts. In airplanes with Serial'Nos. 30-1 to 30-852 inclusive and 30-854 to
30-901 inclusive, remove the rear seat and carpet and floor panel from the baggage compartment. Remove the
access panel to che aft section of the fuselage from the rear wall of the baggage compartment.

In airplanes with Serial Nos. 30-853. 30-902 and up. remove the rear seats and. if installed,
family seats. Within the left family seat foot well, remove the floor carpet and forward inspection plate. Models
with a one piece baggage area floor panel, remove the complete panel and those with a split floor panel, remove
only the left panel. Remove the access door to the aft section of the fuselage from the rear wall of the baggage
area.

2. If not previously accomplished, mark the upper set of cable ends to facilitate reinstatlation
and. with the trailing edge of the horizontal stabilator in the down position, loosen and disconnect both
turnbuckle barrels (5) in the aft section of the fuselage at station 172.0.

3. Remove the cotter pin cable guards from the pulley brackets aft of rear baggage area at station
159.0

4. Remove the cotter pin cable guard from double pulley bracket on the aft side of rear spar
support bulkhead at station 138.5.

5. Remove the cable guard (9) from the pulley cluster aft of the main spar at station 115.75 by
withdrawing cotter pin from one side and removing the guard.

6. Remove the two cable guards (9) from the pulley cluster located beneath the floor panelatthe
forward bulkhead at station 51.5 by withdrawing cotter pin from one side and removing the guard.

7. Disconnect the cable from the cable attachment fitting on the control wheel column by
removing the cotter pins from the fitting arm. (Refer to Figure 5-1.)

8. Remove the stabilator control cable pulleys under each normal control column behind the
forward fuselage bulkhead and forward of the instrument panel by removing the pulley bolts and nuts.

9. Draw the cable forward through the fuselage.

Issued: 12/29/72 . SURFACE CONTROLS
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b. The following procedure may be used to remove the aft control cables that
begin at fuselage station 172. 0 and route aft to the balance arim (30) of the sta-
bilator.

1. Remove the access plate from the right rear side of the fuselage just
ahead of the stabilator by removing attaching screws.

2. In airplanes with Serial Nos. 30-1 to 30-832 inclusive and 30-83+4 to
30-901 inclusive, remove the back panel access door from the rear wall of the
baggage compartment. In airplanes with Serial Nos. 30-833, 30-902 and up,
remove the right rear family seat, if installed, and the back panel access door
from the baggage area.

3. If not previously accomplished, mark the upper set of cable ends to
facilitate reinstalladon and, with the trailing edge of the horizontal stabilator in
the down position, loosen the turnbuckles (5) at station 172.0.

4. Remove the fork end straps (32) of the cable from the balance arm (30)
of the stabilator by removing cotter pin, nut, washer and bolt.

5. Remove pulleys from the top and/or bottom brackets at stations 233. 0
and 235. 0 respectively by removing nuts, bolts and bushings.

6. Draw the cahbles aft out of the fuselage,

5-17. INSTALLATION OF STABILATOR CONTROL CABLES. (Refer to Figure
3-3.)

a. To install che aft stabilator control cables that route from the balance arm
(30) to fuselage station 172. 0, the following procedure may be used:

1. Place the aft cables within the fuselage from the right rear access open-
ing with the turnbuckle end of the cables extended forward.

2. Connect the fork end straps (32) of the upper and lower cables to the
balance arm (30) by inserting the bolts from the left side through the washers,
straps. bushings and balancearm andinstalling the nut and cotter pinon the right
side of the balance arm.

3. With the cables riding in the pulley grooves, install the upper pulley in
its bracket at station 232. 0 by inserting the bolt from the right side through the
bracket and pulley bushing, and installing the nut. Install the lower pulley at
staticn 233, O by inserting the bolt from the left side and tightening the nut.

4. If the forward cables are installed, connect the upper and lower aft
cable ends to the forward cables using turnbuckles (5).

b. The following procedure may be used to install the forward cables that
connect the control column assembly with the aft control cables:

1. Identity the left cable length by measuring approximately 131 inches
from the thimble of the unpainted cable end to the swaged ball on the cable.

2. Connect the swaged ball of the 151 inch cable lengthto the cable attach-
ment fitting Lv means of cotter pins through the arm of the fitting. (Refer to

SURFACE CONTROLS
Issued: 12/29/72

1HS



PIPER TWIN COMANCHE SERVICE MANUAL

Figure 5-1.)

3. With the attached length in the pulley grooves. install the pulleysin their brackets immediately
under the left side control column at the forward bulkhead and just forward of the instrument panel.

4. ldentify the swagged ball that connectsto the right cable attachment fitting approximately { 7%
inches from the thimble of the painted end.

5. Install the pulleys beneath the right side control column by stringer the cable from the pulley
just ahead of the instrument panel and beneath the left control column to the bracket beneath the right control
column at the forward bulkhead.

6. With the cable in the groove of the right side forward pulley. install the pulley with bolt and
nut.

7. Connect the swagged ball to the right control column cable attachment arm with cotterpins.

8. With the cable in the pulley groove, install the remaining pulley in its bracket beneath the right
side control column just forward of the instrument panel.

9. Determine that the cable section from the pulley bracket just forward of the instrument panel
beneath the right side control column runs under the opposing cable section midway between the left and right
control columns.

10. With the cable in the pulley groove, install the pulley in the lower bracket at the forward bulk-
head and beneath the left control column by installing bolt and nut.

11. Draw the cable ends down and under the pulleys at the floor and forward bulkheads and
through the pulley grooves aft of the main spar and back panel towards station 172.0.

CAUTION

When stringing the cables on the front pulley cluster just aft of the
firewall, be sure to thread cablein the pulley groove and not over top
of either the front or bottom cable guards. (Refer to Figure 5-5, View
A-A.)

12. Connect the forward and aft stabilator cables at station 172.0 with the use of turnbuckles (5).
c. Set cable tension per Table V-1 and check rigging and adjustment per Paragraph 5-20.
d. Install floor panels, carpets, seat tracks. seats, access plates and. access door.

5-18. REMOVAL OF STABILATOR TORQUE TUBE ASSEMBLY. (Refer to Figure 5-5.) Removal of
the stabilator torque tube may be accomplished by the following procedures:

a. Remove the access plate from the right rear side of the fuselage forward of the stabilator.

b. Remove the top and bottom tail cone fairings.

¢. Disconnect the control cables from the balance arm (30) by removing cotterpins. nuts, washers and
bolts connecting the fork end straps (32) at the forward end of the balance arm.

Issued: 12/29/72 . SURFACE CONTROLS
1H6



PIPER TWIN COMANCHE SERVICE MANUAL

d. Disconnect thé aft end of the control rod (35) from the stabilator trim tab horn at the underside of
the stabilator by removing nut, washers and bolt.
e. Remove nut, washer and bolt from the stabilator rear spar attachment fitting where the two
stabilator halves are joined at the airplane centerline.
f.  Disconnect the left and right stabilators from the stabilator torque tube by removing the nuts.
washers and four bolts (ct) from the torque tube. Pull each stabilator outward from the torque tube.
g.  Separate the tab control bellcrank (34) from the stabilator bearing blocks (40) by removing cotter
pins, bolts, washers and nuts, (It is not necessary to further disassemble this unit.)
h. Remove the stabilator bearing block reinforcement channels by removing nuts and washers from
the bolts of the bearing block.
i.  Remove the bolts from the right stabilator bearing block and the bottom bolt from the left bearing
block. The top bolt need not be removed from the left bearing block. Mark top for proper reassembly.
). The entire torque tube and counter balance assembly can be removed from the airplane by pulling
the stabilator torque tube rearward and rotating the right end of the tube downward to pass the rudder arm.
k. Remove the components of the torque tube assembly noting the position of parts for proper
reassembly and use the following procedure:
1.  Remove the left bearing block (40) by tapping with a soft mallet. Note shims(P. N 80122-84 on
inboard side of bearing block.
2. Remove stop assembly (38) by removing nuts and bolts.
3.  Remove the counter balance arm assembly by removing nut and bolt at the aft end of the
balance arm.
4. Remove the right bearing block assembly noting the shims.
S.  Remove the horn assembly (41) from the tube by removing nuts and bolts.

5-19. INSTALLATION OF STABILATOR TORQUE TUBE ASSEMBLY. (Refer to Figure 5-5),
Installation of the stabilator torque tube may be accomplished by the following procedure: .
a. Install the components of the torque tube by the following steps:
1. In case an old counter balance horn (41) or stop assembly (38) is to be installed on a new
stabilator tube, the holes of the tube must be line reamed for fit by the following procedure:

(a) Position the counterbalance horn or stop collar in place on the tube and insert a
locating pin into one set of holes for alignment. (Pin, Part No. 25034-001s required for the
horn and pin. Part No. 25034-02 is required for the stop collar.)

(b) Line ream the other seat of holes from one side of the tube to and through the other side.
(Ream horn attachment hole to 0.3120/0.3130 of an inch and collar attachment hole to
0.2465/0.2475 of an inch.)

Issued: 12/29/72 SURFACE CONTROLS
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Figure 5-5. Stabilator and Stabilator Trim Controls
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Figure S-5. Stabilator and Stabilator Trim Controls (cont.) ‘
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(c) Insert a bolt in the reamed holes and repeat the process after re-
moving the locatng pin.

2. In case a new counter balance horn or stop assembly is to be installed
on an old stabilator tube, one side of the holes in the counter balance horm or
stop collar must be reamed to 0.3120/0.3130 of an inch for the horn or 0.2465/
0.2475 of an inch for the collar before positioning the component on the tube, then
use the following procedure:

(a) Insert a locating pin into one set of holes for alignment. (Pin, Part
No. 25034-00, is required for the hornm and pin, Part No. 25034-02, is required
for the stop collar.)

(b) Line ream the far side of the tube by entering from the reamed side.

(c) Insert a bolt through the reamed set of holes, then line ream the
remaining far side of the component by entering from the reamed side.

3. In case old components are to be installed on an old tube, no reaming
is necessary.

4. Posidon the balance horn on the center of the torque tube and install
bolts (ct) with the heads forward. Install washers and nuts, then torque.

S. Install the stop collar assembly on the left side of the torque tube with
the head of the inboard bold (ct) forward and the head of the outboard bolt aft.
Install nuts and washners, then torque.

6. Install the counter balance arm (30) in the horn and secure with bolt(ct)
and nut.

7. Install bearing blocks (40) on the torque tube. When installing the bear-
ing blocks it is necessary that there be a dimension of 8.62 inches between the
centers of the bearing blocks. Maintain this dimension by placing the necessary
shims (P/N 80122-84) equally between each bearing and tube collar. Tap the
bearing blocks on the torque tube with a softmalletmaintaining a snug fit between
bearing block, shims and collar. '

b. With the top bolt of theleft bearing block in place, slide the counterbalance
arm into the aft end of the fuselage with the left side of the torque tube vertical
to pass the rudder arm. Rotate the tube counterclockwise into position. Place
the three remaining bolts in the bearing blocks.

c. Install the bearing block reinforcement channels by installing washers and
nuts on the bolts of the bearing blocks. '

d. Install the bolts, washers and nuts that secure the lower reinforcement
channel to the tab drum support bracket.

e. Connect the ab control bellcrank (34) to the stabilator bearing blocks by
installing bolts, washers, nuts and cotter pins.

f. Slide the left and right stabilator halves onto the torque tube and secure
with bolts (ct), washers and nuts, then torque.

SURFACE CONTROLS
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g. Install the bolt, washer and nut that joins the two halves at the stabilator rear spar
attachment fitting.

h. Check stabilator balance per Checking and Balancing Stabilator, Section IV.

i. Connect the aft end of the control rod (35) with the stabilator trim tab homn by
installing bolt, washer and nut at the stabilator underside.

j. Connect the control cable fork end straps (32) with the balance arm (30) by
installing bolts, bushings, washers, nuts and cotter pins near the forward end of the balance
arm.
k. Check Stabilator Rigging and Adjustment per Paragraph 5-20.

. Install the top and bottom tail cone fairings and access plate on the right rear side of
the fuselage forward of the stabilator.

5-20. RIGGING AND ADJUSTMENT OF STABILATOR CONTROLS.
a. Level the airplane. (Refer to Leveling, Section II.)
b. To check and set the correct degree of stabilator travel, the following procedure may
be used:
1. Check the travel by placing a rigging tool on the upper surface of the stabilator
as shown in Figure 5-6. (This tool may be fabricated from dimensions given in Figure 5-19.)
2. Set on a bubble protractor the number of degree up travel as given in Table V-]
or Table V-IA and place it on the rigging tool. Raise the trailing edge of tne stabilator and
determine that when the stabilator contacts its stops, the bubble of tne protractor is
centered.

NOTE

The stabilator should contact both of its stops before the
control wheel contacts its stops.

3. Set on the protractor the number of degrees down travel as given in Table V-[ or
Table V-lA and again place it on the rigging tool. Lower the trailing edge of the stabilator
and determine that when it contacts its stops, the bubble of the protractor is centered.

4. Should the stabilator travel be incorrect in either the up or down position.
remove the tail cone fairing by removing the attaching screws and with the use of the
stabilator rigging tool and bubble protractor, tum the stops located at the lett bearing block
of the torque tube in or out (Refer to Figure 5-5) to obtain the correct degrce of travel.

5. Ascertain that the locknuts of the stop screw are secure and reinstall the tail
cone fairing.

SURFACE CONTROLS
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Figure 5-6. Stabilator Rigging Tool

c. To check and set stabilator control tension, and neutral relation of the control
wheels with the stabilator. the following procedure may be used: '

1. Ascertain that the stabilator balance (Refer to Checking and Balancing
Stabilator. Section [V) and travel are correct.

2. Remove the access panel from the rear wall of the baggage compartment or area.

3. Position and maintain the stabilator in a neutral position with the use of the
bubble protractor set at zero and placed on the rigging tool.

4. With the stabilator neutral. check that the control wheel is neutral fore and aft.
and the control cable tension is correct as required in Table V-I or Table V-IA. Neutral
position of the control wheel is 7.88 inches from the metallic surface of the instrument
panel as measured along the underside of the control column to the wheet.

5. Should the neutral position of the control wheel and/or cable tension be
incorrect. adjust the turnbuckles in the aft section of the fuselage to obtain correct position
and tension. With this correct. the tumbuckles should be positioned approximately at
station 1 72.5 to assure turnbuckle clearances.

d. Check and. it required. adjust the stabilator control extension spring located in the
extreme aft portion of the tuselage to obtain 1.25 inch extension of the spring with
stabilator stons at correct adjustment and control wheel at the full forward position. Access
to the spring is gained by removing the access panel located on the right side of the tuselage
iust forward of the stabilator.

e. Check the il travel of the control wheel with relation to the full travel of the
stabilator to determine that the stubilator contacts its stops before the control wheel
contacts its stops.

f. Check safety of tumbuckles and bolts.

g. Remove the airplane from jacks.

h. Install access plates and panels.
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5-21. STABILATOR TRIM CONTROLS.

5-22. REMOVAL OF STABILATOR TRIM CABLES AND CONTROL (FORWARD).
(Refer to Figure 5-3.)

a. Remove the trim crank handle (25) from the overheud light panel hy press-
ing upward on the light panel near the crank stem (27) and removing the clip from
the stem. :

b. Remove cabin light panel from cockpit overhead by removing attaching
screws.

¢. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-554 to 30-901
inclusive, remove the access door from the rear wall of the bagygage compart-
ment. In airplanes with Serial Nos. 30-833, 30-902 and up. reniove the right
rear family seat, if installed. and remove the back panel access door from the
baggage area. '

d. Trim cables (2) may be blocked to prevent the unwrapping of cables from
the wrim drum by removing the lower tail cone fairing and blockiny the cables at
the oim drum as shown in Figure 5-7. '

e. Disconnect the forward control cable end from the rear control cable by
disconnecting the forward turnbuckle in aft area of the fuselage at station 199.0.

f. To facilitate withdrawal of cable through the tube guides (8) within the cock-
pit headliner, the following procedure may be used:

1. If the cable is to be reused, split the neopress sleeve and remove the
thimble at one end of the forward cable. '
2. 1f cthe cableis not to be reused, it may be cut just forward of the sleeve,

Figure 5-7. Methods of Blocking Trim Cables
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g. Draw the cable end forward from aft area of the fuselage to and through the trim servo, if installed.
around the pulleys at the trim handle and back to the aft area of the fuselage.
h. The stabilator trim stem (27) and pulley assembly may be removed by the following method:
1. Remove the trim crank (25) lower support (26) from the cabin overhead by removing screws.
2.  Remove the stem by removing the roll pin (28) from pulley.
3. Remove the pulley.

NOTE

The trim screw and pulley assembly should be installed by reversing
this procedure prior to installation of stabilator cables.

5-23. INSTALLATION OF STABILATOR TRIM CONTROLS AND CABLE (FORWARD). (Refer to
Figure 5-5.) One of two procedures may be used for installing the forward cables according to knowledge of
cable length. The first procedure shouid be followed fur cables of pre-determined length such as old cables that
are to be reused. and new cables measured to the correct length of the old. The second procedure should be
used if the old cable is damaged or cut and the replacement is of undetermined length.

a. For cables of known length, the following procedure should be used:

1. Draw the cable end forward from the pulley located directly aft of the aft wall of the cabin area
at station 157.0, through the cable guide tube (8) and around the double pulley and idler pulley of the trim
crank (25) at station 87.5. Draw the cable end aft through the guide tube and through the pulley groove at
station 157.0 to the aft section of the fuselage.

2.  Swage the sleeve to the cable with the thimble and turnbuckle end installed.

3. Connect the forward cable end(s) to the aft cable by connecting the turnbuckles in the aft
section of the fuselage at station 199.5.

b. For cables of undetermined length, the following procedure should be used:

I. Draw thecable end forward from the pulley at station 157.0 through the guide tube (8), around
the double pulley and idler pulley at station 87.5 and aft through the guide tube and the pulley at station 157.0
to the aft section of the fuselage.

2. Connect the forward cable end to the corresponding aft cable end by rotating the turnbuckle
barrel until threads on each end are showing.
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3. Assemble the eye thimble and sleeve and connect the ends of the aft and forward cables to the
barrel with three or four threads.

4. Draw the free cable end until it is tight and clamp the cable so that it will not damage the cable
or slip back. :
5. Crank the trim a few times to seat the cable on the drum and pulleys.

6. Draw the free end of the cable to approximately the required cable required cable tension.
(Refer to Table V-1.) '

7. Swage the sleeve to the cable and reset the cable tension.

8. Cut off the remaining cable. '

c. If a trim servo is installed, separate the left trim cable at the turnbuckle in the aft section of the
fuselage at station 199.0.

1.  Add a cable splice to the forward cable end just separated to compensate for the figure eight
wrapping of the trim servo.

2.  Lower the trim servo from its bracket by removing attaching bolts, washers and nuts.

3.  Remove the cable guard bracket from the trim servo drive pulley by removing screws.

4. Raise theidler pulleyabove the fixed cable guards on the right side by removing the pulley bolt.

5. Install the pitch trim servo by passing a portion of the servo up through the cutout in the
mounting bracket and attaching the servo with bolts, washers and nuts.

6. Route trim cable from the forward part of airplane around the top of the drive pulley groove to
and around the idler and back to the lower groove of the drive pulley.

7. Reinstall idler with cable routed around it in a figure eight,

8. Reinstall cable guard bracket on top of the trim servo by installing screws. Position the bracket
within 0.032 of an inch of the pulley.

d. Connect the forward cable end with aft cable aft the forward turnbuckle.

e. Install the light panel on the overhead at the trim crank stem with attaching screws.

f. Install the trim crank handle by placing the handle on the crank stem and pressing upward. ’

g. Set cable tension per Table V-1 and check rigging and adjustment per paragraph 5-26. Safety al
turnbuckles.

Issued: 12/29/72 SURFACE CONTROLS

1H135



Mg g et N e w St

PIPER TWIN COMANCHE SERVICE MANUAL

5-24. REMOVAL OFSTABILATOR TRIMSCREW AND CABLE ASSEMBLY (AFT). (Referto Figure
5-5.)

a. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to 30-90! inclusive, remove the
access door from the rear wall of the baggage compartment. In airplanes with Serial Nos. 30-853, 30-902 and
up. remove the right rear family seat, if installed, and remove the back panel access door from the baggage
area. :
b. Remove the access plate from the right rear side of the fuselage forward of the stabilator by
removing the attaching screws.

c. Remove the tail cone fairings by removing the attaching screws.

d. Block the aft cables at trim screw assembly to prevent the unwrapping of the cable from the drum.
The cables may be blocked as shown in Figure 5-7.

e. Remove screw cable guards and bushings from the pulley bracket which is attached to the bulkhead
aft of the stabilator balance weight at station 239.2 by removing nuts.

f.  Mark one set of cable ends in the aft section of the fuselage at station 199.0to facilitate installation,
then disconnect turnbuckles by rotating their barrels.

g. Disconnect the trim tab control screw assembly from the tab control bellcrank assembly (34) by
removing the cotter pin, castellated nut, washers and bolt from the bellcrank at the upper end of the control
screw station 265.6.

h.  Separate the lower bearing block brace from the bracket support assembly by removing four bolts,
washers and nuts.

i Remove the control cable drum housing (10), trim drum (16), and control screw (11) with stops by
removmg cotter pins, castellated nuts, and washers from both sides of the bracket support assembly.

j. Draw the trim drum, bracket drum and cables out of the fuselage from the rear. The support
brackets may be pried apart slightly to allow passage of the drum housing with angle (15) and bolts installed.

5-25. INSTALLATION OF STABILATOR TRIM SCREW AND CABLE ASSEMBLY (AFT). (Referto
Figure 5-5.)

a. Place the forward ends of the aft stabilator trim cable within the fuselage and draw them forward.

b.  With the cable evenly wrapped and blocked on the trim drum (16), install the trim screw assembly
between its support brackets with washers, bolts, castellated nuts and cotter pins. Only a snug fit is needed. Be
sure that the side bolts are inserted in the housing support angles (15) with the threads outward. The support
brackets may be pried apart slightly to admit the drum housing support angles with bolts.

c. Install ‘nuts, washers and bolts connecting the lower bearing block brace to the support brackets.
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d. Connect the turnbuckles to the forward trim cables in the aft section of the fuselage station 199.$
and set cable tension given in Table V-1,

e.  With the cables still evenly wrapped and the turnbuckles parallel, turn the trim screw until 0.350 of
an inch is between the upper screw stop (14) and the top of the drum housing (10).

f.  Connect the trim screw (11) with the tab control bellcrank assembly (12) by installing bolt, washers,
castellated nut and cotterpin to a snug fit at the upper end of the screw.

g. Remove the blocks holding the trim tab cables.

h. With primary tension gained by rotating the turnbuckles, continue rigging and adjustment
beginning with step f, paragraph 5-26. _

i. Install cable guard screws with bushings and nuts at the pulleys of station 239.2.

j Install tail cone fairings and on the right side of the fuselage forward of the stabilator. Install the
access plate with attaching screws.

k. Install the access door and, if removed, install the right rear family seat to the baggage area.

5-26. RIGGING AND ADJUSTMENT OF STABILATOR TRIM. (Refer to Figure 5-5.)
a. Level the airplane. (Refer to Leveling, Section I1.)
b. Remove tail cone fairing from fuselage by removing the attaching screws.
¢. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to 30-901 inclusive, remove the
access door from the rear wall of the baggage compartment. In airplanes with Serial Nos. 30-853, 30-902 and
up, remove the family seat, if installed, from the right rear of the baggage area, then remove the access door
from the back panel.
d. Determine that the turnbuckles in the aft section of the fuselage at station 199.0 are parallel and that
the trim tab cable is evenly wrapped on its drum.
e. If cable drums are not equally wrapped and the turnbuckles are not together, the drums must be
removed and re-wrapped. Refer to paragraph 5-47 for wrapping of the drum. r’
f.  Measure a space of 0.350 inch between the upper screw stop (14) and the top of the trim dru
housing (10). If the required distance is lacking, use the following procedure:
1. Disconnect the trim screw (1!) from the bellcrank (12) by removing cotterpin, casteliated nut,
washers and bolt.
2. With trim cables evenly wrapped and holding the trim drum (16), rotate the trim screw to
obtain 0.350 of an inch, then reconnect the trim screw and bellcrank with nut, washers, bolt and cotterpin.
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g. If thestabilator tab is not aligned with the neutral stabilator, disconnect the stabilator tab actuator
rod (35) from the bellcrank (34) by removing cotterpin, castellated nut, washer and boit.

h. Loosen jam nutand rotate rod end bearing (33) until the trim tab and stabilator are aligned when the
rod end bearing is in place.

NOTE

The stabilator trim control rod end bearing located at the forward
end of the control rod (33) should be checked for freedom of
movement during the regular 100 hour inspection 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 bearing should be checked more
thoroughly by removing the complete assembly (33) from the
airplane.

i Connect the tab actuator arm to the bellcrank at the rod end bearing with bolt, washers, castellated
nut and cotterpin.

j. Withstabilator in neutral position, turn the trim.in each direction to screw stops to check tab angle
as given in Table V-1 and also check minimum number of wraps left on the drum. (Minimum allowable is one
and one quarter turns.) :

5-27. REMOVAL OF TRIM INDICATOR AND WIRE. (Refer to Figure 5-5.)

a. Remove the lower tail cone fairing by removing attaching screws.

b. Remove the trim crank handle (25) from the overhead light panel by pressing upward on the panel
near the crank stem (27) and removing the clip from the stem.

c. Remove light panel by removing attaching screws.

d. Remove bolt and nut holding the indicator assembly to the bulkhead at station 89.0.

e. Remove screw holding indicator pointer (21) and forward spring (19) to the tube (20).

f.  Slide the tube aft from its placard brackets (18) and aft of station 88.8 then unwrap the indicator
wire (23) from the tube or tap out the roll pin.

g.  Disconnect indicator wire from the lower bellcrank arm (42) at station 263.8 by unwrapping and
drawing the wire from the fuselage.

5-28. INSTALLATION OF TRIM INDICATOR AND WIRE. (Refer to Figure 5-5.)
a. Draw the indicator wire (23) into the fuselage through the guide tubes to station 88.8.

b. Secure the forward end of the indicator wire to the aft end of tube (20) by wrapping the wire to the
roll pin at the aft end of the indicator tube.

c. Slide the indicator tube forward into the placard brackets (18) and secure the pointer (21) and
forward spring (19) to the tube with a screw.
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d. Install the bolt and nut holding the indicator assembly to the bulkhead at station 89.0.

e.  With the stabilator in neutral, align the stabilator tab and stabilator, then draw the wire until the
pointer indicates neutral and wrap the aft end to the bellcrank indicator rod (42).

f.  Install the light panel with attaching screws.

g. Install the crank handle (25) by first installing the attachment clip on the crank and then pushing the
handle onto the stem (27) while pressing upward on the light panel.

h. Install the lower tail cone fairing by installing the attaching screws.

5-29. RUDDER AND STEERING PEDAL ASSEMBLY.

5-30. REMOVAL OF RUDDER AND STEERING PEDAL ASSEMBLY. (Refer to Figure 5-8.)

a. Disconnect the rudder control cables (21 and 19) from the pedal assembly at station 50.0 by first
rotating the barrels of turnbuckles (22), and then disconnecting the fork ends by removing nuts, washers and
bolts.

b. Disconnect the right (11) and left (2) steering rods from the rudder pedal torque arms (15 and 10) by
removing attaching screw and nut.

c. Disconnect the toe brake cylinder assemblies (4 and 7) from the brake idler links (3 and 14) by
removing the cotterpin, castellated nut, washer and boit.

d. To loosen the two halves of the torque tube (12), remove the two bolts (8) that secure the right
inboard pedal (10) to the torque tube.

e. Disassemble the right (3) and center (13) bearing blocks by removing the lockwires and cap bolts.
Note the number of shims between the blocks.

f.  Compress the two halves of the torque tube assembly by sliding them together before removal. The
torque tube will then be free of the left bearing block (1).

g. Take the pedal assembly out from the left side over the wheel well. .

5-31. INSTALLATION OF RUDDER AND STEERING PEDAL ASSEMBLY. (Refer to Figure 5-8.)

a. Lubricate and assemble the torque tube assembly (12) with the right inboard pedal.(10) and brake
pedals (17), idler links (3 and 14) and connecting rods (16 and 18). Do not bolt the torque tube at the right
inboard pedal at this time. Ascertain that there is a measurement of 8.81 inches between the attachment holes
of the left toe brake connecting rods (16 and 18) in airplane with Serial Nos. 30-2 to 30-558 inclusive. In
airplanes with Serial Nos. 30-559 and up, the adjustment of the toe brake connecting rods should measure 8.56
inches between holes,

b.  Place the pedal assembly into position from the left inside of the fuselage and slide the tube into the
left bearing block (D.

Issued: 12/29/72 SURFACE CONTROLS

1H19




PIPER TWIN COMANCHE SERVICE MANUAL

o (4T eI

Al92

. TORQUE TUBE

. BEARING BLOCK, LEFT 13.
. STEERING ROD, LEFT 14.
. IDLER LINK, LEFT 15.
. BRAKE CYLINDER, LEFT

PARKING BRAKE CONTROL CABLE 16.

BRAKE CYLINDER CLEVIS BOLT 17.

BRAKE CYLINDER LEFT 18.
. BOLT ASSEMBLY 19.
. BEARING, BLOCK, RIGHT 20.
. RUDDER PEDAL TORQUE ARM.

RIGHT SIDE INBOARD 21,
. STEERING ROD, RIGHT 22.

BEARING BLOCK, CENTER

IDLER LINK, RIGHT

RIGHT RUDOER PEDAL TORQUE ARM,
LEFT SIDE

CONNECTING ROD, RIGHT

BRAKE PEDAL

CONNECTING ROD, LEFT

RUDDER CONTROL CABLE RIGHT
LEFT RUDDER PEDAL TORQUE ARM
LEFT SIDE

RUDOER CONTROL CABLE, LEFT
TURNBUCKLE

Figure 5-8. Rudder Pedal Installation
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c. Install the center (13) and right
bearing blocks (9). Use shims (.010, P/N
4137102, 015, P/N 4137103, .032, P/N
41371-04) as required between bearing
blocks to allow. the tube a snug fit yet b
free to rotate. :

d. Install bolts (8) that secure the right
side inboard pedal (10) to the torque tube.

e. Install lockwires in cap bolits of the
bearing blocks.

f. Secure the steering rods (2) and (11)
to the center set of rudder pedal torque
arms (10 and 15) by installing screws and
nuts. The heads of the screws should be
outboard. 2. reoas Tume

g. Connect the brake cylinder 3. TOE smAKE PaO

assembly (4 and 7) to the toe brake links (3
and 14) with bolts, washers, castellated nuts Figure 5-9. Adjustment of Brake Pedal
and cotter pins.

h. For the left and/or right rudder pedals with toe brakes. check that there is 1.50
inches between the aft surface of the pedal tube (2)and the aft surface of the toe brake pad
(3). (Refer to Figure 5-9.) Adjust the clevis bolt (6) at the top of each brake cylinder by
removing the cotter pin, nut, washer and bolt and rotating the clevis to the desired
adjustment. Reconnect the clevis when adjusted and tighten jam nut.

i. Connect the fork ends of the tumnbuckles (22) to the arms of the torque tube
assembly with bolts. washers and castellated nuts.

j- Rotate the tumbuckle barrels until required tension is reached as given in Table V-1
and check rudder adjustment as given in Paragraph 5-37. Safety the turnbuckles.

5-32. RUDDER CONTROLS.

5-33. REMOVAL OF RUDDER CONTROL CABLES. (Refer to Figure 5-10.) To remove
the rudder control cable assembly, use the following procedure:

a. Remove the scuff plate, fold back the carpet. and remove the floor panel at the left
side of the wheel well.

b. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to 30-901
inclusive. remove the rear seat bottom. Remove carpets and floor panel from the baggage
compartment and remove the access door to the aft section of the fuselage from the back
panel. In airplanes with Serial Nos. 30-853, 30-902 and up, remove the rear seats and family
seats. if installed. Remove the carpets and floor panels aft of the main spar and remove the
access door of the back panel.

c. Remove the tail cone fairings by removing the attaching screws.

d. Remove the access panel from the right rear side of the fuselage at station 233.0.

¢. Relieve rudder cable tension by rotating one of the two vertical turnbuckles
attached to the pedal assembly at the forward cabin bulkhead.

SURFACE CONTROLS
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f.  Remove the cable guards from the ‘pulley clusters at the forward cabin bulkhead at station 52.0 and
directly aft of the main spar at station 115.0 by removing the cotterpins and withdrawing the cable'guard tubes.

g. Remove the cotterpin cable guards from the pulley brackets located on the aft side of the wing rear
support bulkhead (left cable only) at station 137.0 and at the bulkhead just aft the stabilator balance weight at
station 238.0.

h.  On aircraft equipped with the rudder-aileron interconnect system, slip the left and right inter-
connect cables from the larger springs they are attached to, then remove the clamps that attach the large
springs to the rudder cables.

i.  Separate the rudder control cable from the rudder pedal arm by rotating the required vertical
turnbuckle barrel attached to the pedal assembly at station 50.0.

j- Disconnect the cable from the rudder horn (21) by removing the cotterpins, nuts, washer and bolt
(20).

k. Draw the cable aft out of the fuselage.

5-34. INSTALLATION OF RUDDER CONTROL CABLES. (Refer to Figure 5-10.)
a. Draw cable into fuselage from the tail section, over the pulley at the bulkhead just aft of the
stabilator balance weight to station 239.0; under the pulley just aft of the baggage area at station 158.0 (the left

cable only, over the pulley at station 137.0); under the pulley just aft of the main spar at station 115.0 at the
forward cablin bulkhead at station 52.0.

CAUTION

When stringing the cables on the front puiley cluster just aft of
firewall, be sure the thread cable in the pulley groove and not over
top of either the front or bottom cable guards. (Referto Figure 5-10,
View A-A))

b. Connectthe cable end to the rudder horn (21) at station 260.0 with bolt, washer, castellated nut and
cotterpin (20) to a snug fit. Allow the cable end to rotate freely.

c. Connect the end of the cable to the arm of the pedal assembly at station 50.0 by assembling the turn-
buckle.

d. Install cable guards at stations 52.0and 115.0 by inserting the guards into bracket holes and securing
with cotterpins.

e. Install cotterpin cable guards at stations 137.0 and 238.0.

f.  Check rudder travel and cables to assure that not binding occurs.

g.  Set cable tension per Table V-1 and rig and adjust the rudder controls per Paragraph 5-37.

h. Safety the turnbuckles at the forward cable bulkhead.

i.  On aircraft equipped with rudder-aileron interconnect system, attach the large springs (10) to the
rudder cables at the swagged balls by means of clamps (11). If the aircraft is equipped with the Airflow
Modification Kit, the springs (10) are attached to the rudder cables by means of clamps (10) spaced asshown in
Sketch C, then slip the looped ends of the interconnect cables over the other end of the springs (10).
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j» Insure the interconnect cables are riding in their pulley grooves then adjust the
tumbuckle (9) so that the springs (10) have .06 inch extension with rudder and ailerons in
neutral position. The length of the left spring may be increased up to .38 inch to allow the
aileron controls to spring back approximately equal amounts from right and left stops with
the rudder controls held in neutral position.

k. Install the removed floor panels, carpets, scuff plate, access door, access panel, seats
and tail cone fairings.

5-35. REMOVAL OF RUDDER HORN. (Refer to Figure 5-10.)

a. Remove tail cone fairings by removing attaching screws and washers.

b. Relieve rudder cable tension by rotating the tumbuckie of one cable near the
forward cabin bulkhead at station 50.0.

¢. Remove cable ends (19) from rudder hom (21) by removing cotter pins, castellated
nuts, washers and bolts (20).

d. Disconnect tail light wire located at the top of the vertical fin by releasing the quick
disconnect.

e. Disconnect the trim control rod (32) from the left side of the rudder hom by
removing the cotter pin, castellated nut, washer and bolt.

f. Remove the cotter pin, castellated nut, washer and bolt (23) holding the rudder
horn to the hinge bracket.

g Disconnect the rudder from the two remaining hinge brackets in the vertical fin by
removing castellated nuts, washers and bolts.

h. Move the rudder to the right or left and upward to separate the hinge brackets.

i. Separate the rudder homn from the rudder torque tube assembly by removing nuts,
washers and bolits (20). Slide the horn from the torque tube.

"5-36. INSTALLATION OF RUDDER HORN. (Refer to Figure 5-10.)
a. Attach the rudder hom (21) to the rudder torque tube with bolts, washers and nuts
at the torque tube base.
b. Align the holes for the hinge bolt in the homn with the hole in the hinge bracket
while aligning the bracket holes of the rudder with those in the vertical fin.
¢. Install the bolts, washers and castellated nuts in the three hinge bracket holes.
d. Connect the tail light on the rudder with the wire in the top of the vertical fin by
means of the quick disconnect.
e. Connect the control cable ends (19) to the rudder hom with bolts, washers,
castellated nuts and cotter pins to a snug fit.
f. Join the rudder trim control rod (32) to its attachment hole on the left side of the
rudder hom with bolt, washer, castellated nut and cotter pin.
2. Set cable tension per Table V-I and check rigging and adjustment of the rudder
controls per Paragraph 5-37.
h. Check the free travel of the rudder and cables, then secure the tumbuckles near the
forward cabin bulkhead at station 50.0 with safety clips.

SURFACE CONTROLS
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Figure 5-11. Claming Rudder Pedals In Neutral Position

5-37. RIGGING AND ADJUSTMENT OF RUDDER CONTROLS.
a, Ascertain that the nose gear is properly aligned with the rudder pedals according to Alignment of

Nose Landing Gear, Section VII.

b. Check. and if required, adjust rudder for neutral alignment with relation to neutral position of the
rudder pedals, and cables for correct tension as required in Table V-1 or Table V-1A. The following procedure
may be used:

1.  Place airplane on jacks (Refer to Jacking, Section II) to clear the nose wheel.

2. Clamp the rudder pedals to align in a lateral position as shown in Figure 5-11.

3. If not previously removed, remove the tail cone fairing by removing attaching screws.

4.  Ascertain that rudder trim bungee is in neutral position, (1.437 of exposed rudder trim bungee

screw surface as shown in Figure $-10, Sketch F).
5. Install a small diameter rod on to the bottom of the rudder at the trailing edge. (Refer to Figure

5-12)

6. Apply masking tape on 90° to airplane centerline, between stabilator halves immediately
heneath rod inserted on rudder. On tape, mark the airplane centerline (stabilator trim control rod) and a line
1/4 inch to right of centerline. (Refer to Figure 5-12.)

7.  With rudder pedals clamped, check that the rod in the rudder aligns with aircraft centerline
and cable tension is correct. (Refer to Table V-1.) On PA-30 aircraft Serial Nos. 30-1to 30-2000incl. with Air-
flow Modification Kit 760 409 or 760 504, the rudder should be rigged so that with the pedals clamped the rod
in the rudder should align with the point 1/4 inch outboard of aircraft centerline as established in Step 6, and
cable tension iscorrect. (Referto Table VI-IA.) (Cable tensionis 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:

Issued: 12/29/72 112 SURFACE CONTROLS




PIPER TWIN COMANCHE SERVICE MANUAL

! 1. RUDDER

2 2. RUDDER HORN STOP BOLT
1. FABRICATED ROD 3. RUDDER HORN
4 N
§ s

- RUDDER MORN \

. STABILATOR TAB ACTUATOR ARM
. RUDDER HORN STOP BOLTS

. MASKING TAPE
. FABRICATED ROD

Figure 5-12. Determining Neutral Figure 5-13. Checking Rudder Travel
. Rudder Position

. At a distance of 6.52 inches (6.87 inches right and 6.44 inches left on aircraft with Airflo
Modification Kit installed) outboard from the centerline of the airplanestabilator trim control rod), make tw
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 airplane’s centerline.

2. Run masking tape on each stabilizer surface fore and aft with the edge of the tape placed at the
outboard side of the pencil marks.

3. Disconnect the rudder trim system at the lower end of the trim bellcrank at station 251.5.

4. With the small rod attached to 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 5-13.)

5. Should the pointer not intersect the inboard edge of the tape, adjust the rudder stops at the
rudder hinge bracket to obtain correct travel.

6. Ascertain rudder trim controls are properly rigged per Paragraph 5-45 and contact control rod
to trim bellcrank.

7. From the pilot’s seat only, depress each rudder pedal completely and check for full deflection
of the rudder to each side. '

8. Should the point not intersect the inboard edge of the tape, check for interference at the rudder
horn and the nose gear travel stops.

9. Ifinterference 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.
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- NOTE
Maximum allowable nose gear travel is 25 degrees.

10. Check fuli travel of the nose wheel and rudder to determine that the rudder hits its stops just
before the nose wheel hits its stops. .

d. Check safety of turnbuckles and bolts.

e. Remove pointer rod and install access panels and plates and tail cone fairing.

5-38. RUDDER TRIM CONTROLS.

5-39. REMOVAL OF RUDDER TRIM SCREW AND CABLE ASSEMBLY (FORWARD). (Refer to
Figure 5-10.)

a. Remove seats, seat tracks carpets and floor panels from the left side of the fuselage so that the rub
blocks at the bulkheads under the floor panels can be separated. This can be accomplished in the following
manner:

. In airplanes with Serial Nos. 30-2 to 30-852 inclusive and 30-854 to 30-901 inclusive, remove
the floor panels from the left side of the fuselage between the forward bulkhead and main spar from station
66.5 to 113.8. Within the baggage compartment, remove the carpets and floor panel and from the rear wall
remove the access door to the aft section of the fuselage.

2. Inairplanes with Serial Nos. 30-853 and 30-902 and up, remove the floor panels from the left
side of the fuselage between the forward bulkhead and main spar from station 66.5to 113.8. Remove the access
panels from front and aft corners of foot recess by removing attaching screws. Remove the right family seat, if
installed, and remove the access door from the back panel of the baggage area.

b. Remove the top skin assembly from the forward fuselage nose section by removing attaching

screws
. - c. Remove the access panel from the right rear side of the fuselage at station 233.0.

d. Center the trim indicator to facilitate installation.

e.  Block the trim cables (3) at the aft drum assembly, station 226.5 as shown in Figure 5-7 to prevent
cables from unwrapping when tension is released at turnbuckles.

f.  Disconnect the forward trim cables from the aft cables by rotating the turnbuckles (4) located in the
aft section of the fuselage at station 192.0.

g. At the rudder trim control knob below the mstrument panel disconnect the control tube (6) from
the universal joint (7) by removing the cotterpin, washer and clevis pin.

h. Remove the cotterpin cable guards from the pulleys that are located in the lower aft area of the
fuselage at station 157.5 and forward of the main spar at station 113.8.

1. Separate the rub blocks (10) at stations 136.5, 105.5, 87.5 and 66.5 by removing attaching screws (9).

j- Slide the cable guards from the pulley cluster at the forward cabin bulkhead by removing cotterpins
and sliding the guards to the left side of the pulley bracket.

k. Remove the cable retainer plate from its block at the forward cabin bulkhead by removing the
attaching screws.
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1. Remove the clamp holding the plastic tubing at the forward cabin bulkhead by removing the
attaching screw. (Remove the tubing with the cable.)

m. Remove the double pulley from the bracket at the forwad cabin bulkhead by removing the bolt and
washer.

n. Remove the trim drum (8) and mounting bracket (5) from the forward cabin bulkhead by removing
the bolts from the mounting bracket. Remove the nuts and washers forward of the cabin bulkhead by entering
through the nose section.

o. Draw the trim drum, tube and cable from the fuselage cabin.

5-40. INSTALLATION OF RUDDER TRIM SCREWAND CABLE ASSEMBLY (FORWARD). (Refer
to Figure 5-10.)

a. Determine that the trim cable assembly is evenly wrapped (centered) on the drum (8) and that the
cables are blocked to prevent unwrapping.

b. Position the trim drum control tube (6) in the universal joint (7) forward of the control knob and
below the instrument panel, then align the holes in the trim drum mounting bracket (5) with those in the
forward cabin bulkhead and install the bolts (The washers and nuts are installed forward of the bulkhead.)

c. Install the clevis pin that holds the control tube to the universal joint and secure with a cotterpin.

d. Draw the ends of the cable through the bulkhead hole at mid-fuselage near the forward bulkhead,
then under the pulleys at station 50.0, aft through the bulkhead holes and under the pulleys at the main spar
and back panel to the aft section of the fuselage.

e.  With the cable in the tracks of the double pulley, install the pulleys in the bracket at the forward
bulkhead by installing the boit and washer. Be sure the plastic tubing is below and free of pulleys.

f.  With the plastic tubes extending below the cable retainer plate, fasten the upper end of the tubes to
forward end of the tubes to the forward cabin wall with clamps and screws.

g. Install the cable retainer plate on its block at the forward cabin bulkhead by installing attaching

screws.
h. Position the pulley guards in the bracket of the pulley cluster at the forward bulkhead and secure.
with cotterpins.

i Install the rub blocks (10) on the floor support bulkheads at stations 66.5, 87.5, 105.5 and 136.5 by
installing the attaching screws (9).

j.  Install cotterpin cable guards in the pulley brackets at stations 113.8 and 157.0.

k. Attach the forward and aft cables at station 192.0 and gain cable tension as given in Table V-1 by
rotating the turnbuckle barrels (4). (The turnbuckles should be parallel when the trim tab is in neutraland the
cables are evenly wrapped. Rig and adjust per paragraph $5-45.
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1. Install topskin assemblyof the nose section. the uccess panel, floor panels,
carpets. seat tracks. seats, access door ta the atr scetion of the fuselage.

5-41. REMOVAL OF RUDDER TRIM SCREW AND CABLE ASSEMBLY (AFT).
(Refer to Figure 5-10.)

a. Block the forward cables at the pulleys just aft of the back baggage com-
partment or area panelat station 157.5 to prevent unwrapping as shown in Figure
5-7.

b. Remove the access panel to the aft section of the fuselage by releasing
fasteners.

c¢. Remove the access plate from the right rear side of the fuselage at station
233.0 by removing the attaching screws.

d. Block the aft trim drum (30) to prevent unwrapping of the cable.

e. Separate the aft cable from the forward cables by rotating the turnbuckle
barrels (4) in the aft section of the fuselage at station 192.0.

f . Remove the double pulley from its bracket near the top aft area of the fuse-
lage at station 226.0 by removing nut, washer and bolt.

g. Detach the guide bracket (26) by removing the nuts, washers and bolts that
secure the bracket and trim drum mounting bracket tu the bulkhead above the
trim drum. Slide the guide bracket aft on the tube assembly.

h. Free the tube assembly (12) from the aft portiun of the universal joint aft
of the trim drum by removing the cotter pin, washer and clevis pin (29).

i . Remove the drum bracket(24) from the bulkhead at station 227.8by remov-
ing the remaining nuts, washers and bolts from the mounting bracket.

j . Draw the rim drum and cables from the fuselage.

5-42. INSTALLATION OF RUDDER TRIM SCREW AND CABLE ASSEMBLY
(AFT). (Refer to Figure 5-10.)

a. VWith the cables evenly wrapped and blocked, fasten the orim drum (30) and
mounting bracket (24) to the bulkhead by installing the bolts, washers, and nuts
at the underside of the txrim drum.

b. Secure the control tube (12) to the universal joint of the drum assemblv by
installing the clevis pin (29), washer and cotter pin.

<. Secure guide bracket (26) and the upper pordon of the trim drum mounting
bracket to the bulkhead by installing bolts, washers and nuts.

d. With the cable in the pulley tracks, install the pullevs in the bracket near
the top of the tuselage at stadon 226.0 by installing bolt. washer and nut.

e. Connect the aft cables to the forward cables by assembling the turnbuckles
(4) at station 292.0.
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f.  Remove cable blocks and gain tension as per Table V-1. Rig and adjust per paragraph 5-45. .

5-43. REMOVAL OF RUDDER TRIM CONTROL TUBE AND BELLCRANK. (Refer to Figure 5-10.)
a. Remove the access plate from the right rear side of the fuselage at station 233.0 and remove the tail
cone by taking out the attachment screws.
b. Separate the guide bracket (26) from its bulkhead bracket by removing the cotterpin, nut, washer
and screw (25) from the forward part of the bracket at station 228.8.
c.  Separate the tube assembly (12) from the trim drum shaft by removing cotterpin, washer and clevis
pin (29) aft of the universal joint.
d. Disconnect the tube and control rod (16) from the lower end of the bellcrank arm (34) by removing
nut, washer and bolt at station 251.50.
e. Draw the tube assembly out of the fuselage. To disassemble the tube further, use the following steps:
1. Disconnect the aft clip (13) from the tube removing the lockwire (14).
2. Remove clip and pull the control rod (16) with spring (15) from the tube.
3. Remove spring by removing roll pin from bushing.
f.  Separate the bellcrank assembly (34) from its mounting bracket assembly by removing the cotter-
pin, nut, washer and bolt (33) from station 251.5.
g- Disconnect the aft control rod (32) from the rudder horn (21) by removing the cotterpin, nut, washer
and bolt.
h. Draw the bellcrank and aft control rod forward, then out through the access hole in the right side of
the fuselage.

i.  Disconnect the upper end of the bellcrank from the aft control rod by removing the cotterpin, nut,
washer and bolt.

5-44. INSTALLATION OF RUDDER TRIM CONTROL TUBE AND BELLCRANK. (Refer to Figure
5-10.)
a. Assemble the trim bungee tube assembly as follows:
1. Install one bungee spring stop bushing on the bungee rod (16) and secure with roll pin.
2. Slide onto the rod a washer spring (15) and washer compress spring. Install second stop
bushing and secure with roll pin.

3. Insert a lock clip (lS) into the center most slot of the bungee tube (12) and secure with
MS20995-C41 safety wire.

4. Insert the spring assembly into the bungee tube and comprcss itenough to allow installation of
the lock clip. Insert the lock clip into the same side of the tube as the previous clip was and then safety.

<

Issued: 12/29/72 SURFACE CONTROLS

117



PIPER TWIN COMANCHE SERVICE MANUAL

5. Install the rod end bearing (18) with jam nut (17) on the bungee rod and
adjust to allow a distance of 20.69 inches between the center of the bearing and
the end of the tube. Secure end bearing with jam nut.

6. Connect the guide bracket (26) to its bulkhead bracket by installing bolt,
washer, castellated nut and cotter pin (25) at the forward part of the bracket.
Ascertain that the safety wire (14) that secures the lock clipsis at the lower side
of the tube. . .

b. Connect the aft control rod (32) to the upper end of the bellcrank (34) with
bolt, washer and nut.

c. Posidon the bellcrank within the fuselage and secure. it to its mounting
bracket with bolt, washers and nut.

d. Connect the aft control rod to the rudder horn (21) by installing bolt, washer,
nut and cotter pin.

e. Connect the control rod (16) of the bungee assembly to the lower end of the
bellcrank by installing bolt, washers and nut. Check rigging and adjustment of
the oim system as given in paragraph 5-45.

f . Install tail cone fairing and the right rear side access panel with attaching
screws.

5-45. RIGGING AND ADJUSTMENT OF RUDDER TRIM CONTROLS. (Refer to
Figure 5-10.)

a. Remove the access panel located on the right side of the fuselage just for-
ward of the stabilator.

b. Placethe airplane on jacks and raise enough to allow the nose wheel to clear
the floor. (Refer to Jacking, Secdon II.)

c. If new cables have been installed, operate the trim mechanism from stop to
stop several dmes. This will allow the cables to regain their tightness on the
drums.

d. Check cable tension as given in Table V-1,

e. Ascertain that the fore and aft cables are equally wrapped on their drums
and the turnbuckles are located opposite each other. If cable drums are not
equally wrapped and the murnbuckles are not together, the drums mustbe removed
and re-wrapped. Refer to paragraph 5-47 for wrapping of the drum.

{. With the cables equally wrapped, turnbuckles together and cable tension
set as given in Table V-1, the trim indicator at the insttument panel should be
in the neutral posidon. If the indicator is not at neutral, remove the cotter pin

~and clevis pin securing the universal joint to the rim conwrol. Turn the wim

knob undl the indicator is at neutral and secure universal joint to trim control
with clevis pin and cotter pin.
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g. With the indicator in neutral, measure the distance from the forward end
of the oim control tube (12) to the aft surface of the screw stop (28). If the
measurement is not 1.437 inch, slide the alignment bracket (26) back by remov-
ing attaching nut and bolt(25). Then remove pin (29) securing control tube screw
(11) to the universal joint and adjust screw to obtain correct measurement.

h. With measurement obtained, secure the trim screw to the universal joint
with clevis pin, washer and cotter pin. Attach the alignment bracket with bolt,
washer and nut.

i. Check and, if required, adjust the rod (32) joining the bellcrank (34) to the
rudder horn o obtain a measurement of 10.062 inches between the centers. of
each rod end bearing.

j. Check the rudder for neutral by inserting a small diameter rod into the
bottom of the rudder at the trailing edge, and allow its end to extend down to the
stabilator rim control rod. Should the rudder not be neutral, disconnect the rod
end bearing (18) of bungee assembly from the trim bellcrank and adjust to bring
the rudder to neutral. Maintain 0.375 of an inch thread engagement of the rod
end bearing in the bungee tube. Remove check rod from rudder..

NOTE

If the adjustment cannot be made by adjusting the orim
tube rod end bearing only, the adjustment may be di-
vided between both the rudder hornm rod and the trim
tube end bearing keeping the 0.375 of an inch thread
engagement.

k. Check that rod end bearing jam nuts are secure. Install access panel and
remove airplane from jacks.

5-46. TRIM DRUM.

5-47. WRAPPING TRIM DRUM. (Refer to Figure 3-14.) All trim drums are
wrapped basically by the same procedure and must be removed from the airplane.

a. Mark the end of the drum toward the base of the housing bracket (3) for a
reference when later installing and wrapping the cable (1) on the drum.

b. With the drum housing bracket firmly held, remove one uf the cable guard
bolts (8) from the housing bracket.

¢c. Remove the drum screw (4) or the drum shaft (9) from the trim sc¢rew as-
sembly. The screw is removed by removing the stop (6) located on the end of the
screw, opposite the base of the housing bracket. Turn the screw from the drum.
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Figure 5-14. Trim Screw Assembly

The shaft is removed by driving the roll pin (10) from the center of the drum.
Press the shaft from the drum.

d. Remove the drum (2) from the housing.

e. Unwrap the trim cable and remove the cable and lock pin (13) from the
drum. (If one end of the cable has been marked to facilitate hook-up of the cable
ends, note this locatdon in relation to the drum when installing a new cable on the
drum.)

f. Check the condition of the bushings (7) in the housing for excess wear.

g. To install and wrap the trim cable, locate the center of the cable, meas-
uring from end to end.

h. Insert the center of the cable into the cable slot in the drum and install the
lock pin.

i . Hole the drum with the previously marked or base end of the drum down.

j . Looking down on the drum, wrap up the cable that leads from the base end
nine and one-quarter wturns in a counterclockwise direcdon. The cable from the
upper end, wrap down in a clockwise direcdon nine and one-quarter turns.

k. Insert the drum in the housing bracket, posidon the drum and route the
cables from the assembly as shown in Figure 5-14.

{ . Install the screw and screw stop on the drum shatt and rotate the drum
one- quarter turn to allow installation of roll pin.

. Block the orim cables in center position to keep them tight and from un-
wrapping by the method shown in Figure 3-7.
n. Center the drum between the stops on the screw by rotating the screw.
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5-48. WING FLAP CONTROLS.

5-49. REMOVAL OF FLAP TRANSMISSION AND CONTROL ARM ASSEMBLY'.
(Refer to Figure 5-15.)

a. Remove the seats, carpets and floor panels as necessary to expuse the
center fuselage section between the main and rear spars. If desired. remove
the panel from the underside of the fuselage.

b. Removal of the flap transmission assembly may be accomplished by the
following procedure:

1. Disconnect the motor electrical leads.

2. Extract the pin(26) at the ransmission housing by removing cotter pin -

(23) and washer (24).
3. Remove the bolt(29) at the forward posidon of the actuating screw (28)
by removing cotter pin and nut (32).
4. Remove attaching screw.
c. The actating arms may be removed by the following procedure:
1. Disconnect the flap position sender rod(15) by removing the screw from
the rod artachment bushing at the actuating arm (17).
2. Disconnect the control cable fork end or turnbuckle (20) end at each
actuating arm by removing the cotter pin, castellated nut and bolt (19).
3. Remove the pivot bolt at the top spar support tube (11) by removing the
cotter pin. nut, washer and bolt. Y
4. If not previously removed, separate the actuating screw (28) from the
bottom of the actuating arms by removing the bolt, washers and nut.
5. Remove the actuating arms.
d. The spar support assembly may be removed by the following procedure:
1. If not previousiy disconnected, disconnect the cable fork end or turn-

buckle end at each actuating arm by removing the cotter pins, castellated nuts -

and bolts.

2. Remove the cable pulleys (3) from their brackets bv removing the nuts,
washers and bolts.

3. Disconnect the electrical lead to the sender unit assembly (16) by re-
moving attaching nut.

4. Remove the support trom the recess between the two longitudinal bulk-
heads bv removing the attaching bolts, washers and nuts.
5. With theflap ransmission assembly and actuating arms removed, dis-
connect the support assembly from the main and rear spars by removing nuts.
bolts and washers. Note the locadon of the shim washer on one side of plate be-
tween the angles at the rear spar.

6. Remove the spar support assembly from the airplane.
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e. If the spar support assembly is to be removed with the actuating arms and transmission assembly
attached. the following procedure may be used:

1. Disconnect the electrical leads to the motor and coil assemblies on the forward right side of the
spar support assembly.

2. Disconnect the electrical lead to the flap position sender on the right rear side of the support
assembly by removing the attaching nut.

3. Disconnect the cable fork end or turnbuckle end at each actuating arm by removing the
cotterpins, castellated nuts and bolts. -

4. Remove the cable pulleys from their brackets by removing the nuts, washers and bolts.

S. Remove the support from the recess between the two longitudinal bulkheads by removing the
nuts, washers and bolts securing it to the bulkhead.

6. Disconnect the spar support assembly from the main and rear spars by removing the nuts,
washers and bolts. Note the location of the shim washer to one side of the plate between the angles at the rear
spar.

7 Draw the spar support assembly from its recess in the center fuselage.

5-50. CLEANING, INSPECTION AND REPAIR OF FLAP TRANSMISSION.

a. Clean the transmission assembly with a suitable solvent.

b. Inspect the transmission tube for excessive end or side play on the transmission screw.

c.  Ascertain that the transmission tube and screw are not distorted or bent.

“d. Check that the screw bearing is not loose on the transmission screw or within, the transmission

housing. Excess wear can be determined by holding the transmission and moving the screw up and down.

e.  Check for.excess wear within the transmission by turning the screw by hand and noting the end and
side play in the transmission drive shaft. End play should not be great enough to cause end pressure on the
motor drive shaft.

f. Should any of these checks show excess wear, corrosion or damage, the transmission or its
components should be replaced.

g. When the transmission assembly is disassembled for any reason, or at 500 hours, it should be
repacked with MIL-G-23827 grease.

NOTE

Refer to Lubrication Chart, Special Instructions for specific
lubrication instructions of flap transmission assembly.

Issued: 12/29/72 SURFACE CONTROLS

1112



PIPER TWIN COMANCHE SERVICE MANUAL

S-31. INSTALLATION OF FLAP TRANSMISSION AND CONTROL ARM ASSEM-
BLIES. (Refer to Figure 5-15.)

a. Installadon of the spar support assembly with the flap transmission and
control arm assemblies installed may be accomplished by the following proce-
dure:

1. Alignthe forward end of the spar support(l1)with four attachmentholes
in the main spar and align the aft end in the slot between the attachment angles
at the rear spar. Attach the spar support to the main spar with bolts, washers
and nuts to determine which side of the slot at the rear spar needs the shim
washers. The aft end of the spar support will fall to one side of the slot when
fastened at the main spar. Place the shim washer in the slot space and install
with bolt, washer and nut. '

2. Install the bulkhead support through the center of the spar support as-
sembly by installing the bolts, washers and nuts that secure it to the bulkheads.

3. With cables (2) and (9) in the pulley tracks, install pulleys (3) in the
brackets with bolts, washers and nuts.

4. Temporarily connect the cablefork ends or turnbuckle ends (20) at each
actuating arm (17 and 18). After rigging and adjusument, permanently secure
ends with bolts, washers, castellated nuts and cotter pins. Allow cable ends
freedom to rotate.

5. Install the electrical leads to the motor and coil assemblies on the for-
ward right side of the spar support assembly. Refer to Electrical Svstems
Schematic, Section XI, for wiring hookup details.

6. Connect the electrical lead to the sender unit assembly (16) by installing
attaching nut.

7. Rig and adjust per paragraph 5-58.

b. Installadon of the spar support assembly with actuating arms and trans-
mission assembly removed may be accomplished by the following procedure:

1. Alignthe forward end of the spar support with the four attachment holes
in the main spar and align the aft end in the slot between the attachment angles
at the rear spar. Attach the spar support to the main spar with bolts, washers
and nuis to determine which side of the slot at the rear spar needs the shim
washer. The aft end of the spar support will fall to one side when fastened at the
main spar. Place the shim washer inthe slot space and secure with bolt, washer
and nut.

2. Install the bulkhead support through the center of the spar support as-
sembly by installing the bults, washers and nuts that secure it to the bulkheads.

3. With cables in the pulley tracks, install pulleys in brackets with bolts,
washers and nuts. Allow ends freedom to rotate.
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c. Installadon of.the control arm assembly may be accomplished as follows:

1. Attach the acruadng arms (17 and 18) to the top of the spar support as-
sembly with bolt, washer and nut.

2. Slide the end of the flap position sender rod(135) into the rod attachment
bushing. Allow the screw to remain loose until flap adjustments are made.

3. Securethe actuating arms to the forward end of the transmission screw,
if ransmission is installed, with adapter (31), bushing (30), bolt (29), washer,
nut and cotter pin.

4. With the cables in the pulley tracks, install the pulleys in the brackets
with bolts, washers and nuts.

5. Temporarily connect the cable fork or turnbuckle ends (20) to the ac-
tuatdng arms. After adjustment, secure cable ends by installing bolts, washers,
castellated nuts and cotter pins. Allow ends freedom to rotate.

d. Installation of the flap transmission assembly may be accomplished as fol-
lows:

1. Connect the aft end of the transmission assembly with the attachment
bracket of the spar support by installing clevis pin (26), washer (24) and cotter
pin (23) just forward of the rear spar.

2. Rotate the acruating screw (28) counterclockwise untl the bushing hole
in the end of the screw housing aligns with the bottom holes of the actuating arms.
Install adapter (31), bushing (30), bolt (29), washers and nut.

3. Connect the motor and coil assembly electrical leads. Refer to Elec-
trical Systems Schematic, Secdon XI, for wiring hookup details.

5-52. REMOVAL OF FLAP CONTROL CABLES. (Refer o Figure 5-15.)

a. Removal of flap control cables in airplanes with Serial Nos. 30-1to 30-852
inclusive and 30-854 to 30-901 inclusive may be accomplished by the following
procedure:

1. Remove the carpets, seat and floor panel from the baggage area.

2. From the underside of the wing remove the wing rootfairing, the splash
plate from the wheel well and the flap bellcrank access plate from stadon 72.0.

3. Within the fuselage disconnect the control cables (2) and (9) from the
actuating arm (17 and 18) by removing the cotter pin, nut, washer and bolt from
the cable fork end (20).

4. Remove the pulley (3) from the bracket on the spar support (11) by re-
moving bolt (19), nut and washer.

5. Separate the flap control cable at the turnbuckie within the fuselage by
rotaring the mrnbuckle barrel. Separate the left cable end from the spring (3)
on the fuselage floor.

6. Remove the cotter pin cable guard from the pulley bracket within the
wing root just outside the fuselage.
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7. Within the right wheel well only, remove the small pulley (3) from the
link assembly on the step lock mechanism by removing nut, washers and boit

8. Remove the cotter pin cable guard from the pulley bracket within me
wheel well at stadon 41.0.

9. Disengage the step lock pulley (3) and pull the flap down to gain access
to the aft arm of the flap bellcrank (10) at wing station 75.0. (If the flap is ro
stavy down during removal, the return cable (35) may be released within the right
wheel well by removing the return spring (4) from its bracket forward of the step
lock by removing cotter pin, pin and washer.)

10. Disconnect the cable fork end from the aft arm of the bellcrank at wing
station 75.0 by removing cotter pin, castellated nut, washer and bolt.
11. Draw the cable out through the wing.
b. Removal of flap control cables in airplanes with Serial Nos. 30-853, 30-902
and up may be accomplished in the following manner:

1. Remove the seats, seat tracks, carpets and floor panels between th
main and rear spars.

2. From the underside of the wing, remove the wing root fairing, the splash
plate from the wheel well and flap bellcrank access plate at station 72.0.

3. Within the fuselage, disconnect the control cables (2 and 9) from the
actuating arm (17 and 18) at the turnbuckle end (20) by removing cotter pin, nut.
washer and bolt.

4. Remove the pulley (3) from the bracket on the spar support (11) and
from the bracket near the top of the rear spar by removing auts, washers and
bolts.

5. Remove the cotter pin cable guard from the small pulley bracket within
the wing root just outside the fuselage.

6. Within the right wheel well only, remove the small pulley (3) from the
link assembly on the step lock mechanism by removing nut and bolt.

7. Remove the cotter pin cable guard from the bracket within the wheel
well at station 41.0. ,

8. Disengage the step lock pulley (3) and pull the flap downward to gain
access to the aft arm of the flap bellcrank (10) at wing stadon 75.0. (If the flap
is to stav down during removal, the return cable (35) may be released within the
right wheel well by removing the return spring (4) from its bracket forward of
the step lock by removing cotter pin, pin and washer.)

9. Remove the cable fork end from the aft arm .of the bellcrank at wing
staton 73.0 by removing cotter pin, castellated nut, washer and bolt.

10. Draw the cable out through the wing.
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5-35. INSTALLATION OF FLAP BELLCRANK. (Refer to Figure 5-15.) Instal-
lation of the flap bellcrank may be accomplished by the following procedure:

a. Determine that the spring link (41) and control rod (40) are installed on the
forked arm of the bellcrank (1 or 10) and that the conwol rod length is set per
paragraph 5-38. ’

b. Position the bellcrank in its mounting bracket at wing stadon 72.0 with the
forked arm outboard and the remaining arm aft. Secure the bellcrank with pivot
bolt.

c. Install the cable onthe aftarm of the bellcrank with bolt, washer and cotter
pin (19). Allow the cable freedom to rotate. .

d. With the forward end of the control rod (40) and one end of the link (41)
attached to the forward arm of the bellcrank, connect the link withthe flap return
spring (4) forward of the bellcrank.

e. Rotate the turnbuckles (20) within the fuselage to draw the bellcrank arm
and control rod aft for attachment to the flap.

f. Pull the flap down to the extended position.

g. Placethe bellcrankinthe extended position and guide the control rod through
the hole in the trailing edge of the wing.

h. Artachthe flap to the aft end of the control rod with bolt, nut and cotter pin.

i. Rig and adjust per paragraph 5-58.

j . Replace access panels, wheel well splash plate, floor panels, carpets, seat
tracks and seats.

5-56. REMOVAL OF STEP LOCK ASSEMBLY. (Refer to Figure 5-15.)
a. From the right wing remove the wheel well splash plate, and the access
plate from the underside of the right flap at the inboard end.
'b. Remove the wing root fairing from the under side of the right wing.
¢. Remove the small pulley (3) to the link assembly on the step lock by remov -
ing nut, washer and bolt. '
d. Disconnect the flap return spring (4) by removing the cotter pin, pin and
washer from the bracket forward of the step lock.
¢. Disconnect the aft end of the flap return cable (33) by removing nut and
washer from the cable end within the flap. _
f. Extend the flap manually and remove the nuts and bolts that secure the step
lock mounting bracket to the trailing edge and inboard edge of the wing.
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5-537. INSTALLATION OF STEP LOCK ASSEMBLY. (Refer to Figure 3-13.)
Installation of the step lock assembly may be accomplished by the following pro-
cedure: ‘

a. With the flap extended, position the step lock mounting bracket within the
right wing and secure it to the inboard and trailing edges by installing the actach-
ing bolts and nuts.

b. Withthe cable placed through the holes inthe wing trailing edge and through
the leading edge of the flap, retract the flap and rotate the adjusting nut with
washer a few threads on the-aft end of the cable.

c. Connect the flap return springto its bracket forward of the step lock by in-
stalling pin, washer and cotter pin.

- d. With the step lock engaged, and with the flap control cable in the pulley
tracks, install the small pulley on the link assembly of the step lock by installing
bolt, washer and nut.

e. Rig and adjust per paragraph 5-58.

f. Install flap access plate and wheel well splash plate.

5-58. RIGGING AND ADJUSTMENT OF FLAPS. (Refer to Figure 5-15.)
a. To rig and adjust the flaps, the following procedure may be used:

1. In airplanes with Serial Nos. 30-1 to 30-852 inclusive and 30-854 to
30-901 inclusive, remove the rear seat. In airplanes with Serial Nos. 30-853,
30-902 and up, remove the seats, seat tracks, carpet and floor panels between
the main and rear spar. ,

2. Remove the flap bellcrank access plates from the underside of each
wing at stadon 72.0, and remove the flap rewurn cable adjusument access plate
from the inboard underside of the right flap.

3. Check and, if required, adjust the fork end (38) of the flap control rod
(40) so that one inch is measured from the end of the control rod to the center of
the hole in the fork. Then adjust the control rod bearing end (42) to a length of
5.313 from the center of the hole in the rod end bearing to the center of the hole
in fork. Secure with jam nuts.

4. With the flap cables disconnected from the actuating arms (17 and 13),
adjust the down limit switch actuating screw (13), located on the actuating arm,
so that the screw (28) of the transmission assembly extends to 14.25 + 0.062.
This measurement is taken from the forward face of the ransmission housing to
the center line of the attaching bolt (29) at the lower end of the actuating arm.
(Refer to Figure 3-15.)

5. Retract the actuadng screw and connect the cable or turnbuckle fork
ends to the actuating arms with bolts, washers, nuts and cotter pins. Allow the
cable ends freedom to rotate.

SURFACE CONTROLS
Issued: 12/29/72
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BELLCRANK, LEFT
CONTROL CABLE, LEFT
PULLEY
SPRING
SPRING*
CONTROL CABLE, LEFT"
CONTROL CABLE, RIGHT*
STEP LOCK
1924 CONTROL CABLE, RIGHT
# 10, BELLCRANK, RIOHY
11. MAIN SPAR SUPPORT
12. SWITCH, DOWN LIMIT
13. ABJUSTMENT BOLT, DOWN LIMIT
14. SWITCH, UP LIMIT
1S, INDICATING ROD AND SPRING
16. SENDER, FLAP POSITION
17. CONTROL ARM, LEFT
18. CONTROL ARM, RIGHT
19. BOLT ASSEMBLY
20. TURNBUCKLE
21. MoTOR
22. BRAKE 0DiSC
23, cOTTER PIN
24, WASHER
29. TRANSMISSION
208. PIN
27. BRAKE SOLENOID
28, TRANSMISSION SCREW
29. soLT
30. BUSHING
31. ADAPTER
32. WUt
33. CABLE GUARD PIN
4. CABLE CLEVIS
35. FLAP RETURN CABLE
36. COTTER PIN
37. LOCR NUT
38. RODO FORK END
39. LINK, FLAP CONTROL ROD
40. CONTROL ROD
41, LINK
42. ROD END SEARING
43, CABLE ASSEMELY®

NOTE

sPA-30 SEMIAL NOS. 30-2 TO
SKETCH A 30-852 TO 30-854 TO 30-901 INCL.

O NOWLLsON
e s e 2 & o 3 s e

Figure 5-15. Flap Control Installation
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SKETCH C
987
fl
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~\
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Use 3/4” wide bar
in this area to
determine cable
tension. VIEW A-A
1866

SKETCH B
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Figure 5-15. Flap Control Installation (cont.)
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6. Extend the actuating screw undl the down limit switch disengages the
electric motwor. Adjust the turnbuckles (20) to allow 27 degrees of flap deflection.
This adjustunent may be accomplished as follows:

(a) Posidion the flap with roller snug against the upper end of the flap
track slot. (With the airplane level, this will allow a flap angle of 13 degrees as
read on a bubble protractor placed on the upper side of the flap, outboard of the
rivets which are located 23 inches from the flap inboard end.)

NOTE

Occasionally flaps are adjusted to compensate for wing
heaviness with a stop screw located between the center
roller brackets of the flap. If the screw stop prevents
the roller from contacting the upper end of the flap
track, then rotate the screw clockwise to allow the
roller to make contact. The screw should be read-
justed for compensating flap deflection after rigging
and adjustment is completed.

(b) Place O degrees on the bubble protractor, then extend the flap undil
the down limit switch disengages the electric motor. Adjust the wrnbuckles
within the fuselage to achieve 27 £ 1 degree of flap deflectdon. (The angle of the
flap with the airplane level should be 40 £ 1 degree.)

(c) Safety the murnbuckles.

7. Adjust the actuating screw of the up limit switch (14) located on the right
actuating arm t slacken the cable enough to fully engage the step lock. To ac-
complish this adjustment, retract the flap fully and-adjust the actuating screw to
disengage the electric motor when 3/4 + 1/8 inches slack is gained in the cable
at a point 2.5 inches forward of the spar support pulley bracket. (Refer w Fig-
ure 5-15.) This slack may be pulled by hand. The left cable will have more
slack thanthe right due to the absence of a step lock. Inthe fuselage of airplanes
with Serial Nos. 30-1to 30-852 inclusive and 30-854 to 30-901 inclusive, be sure
that the left flap cable tension spring (S) is secured.

8. The step lock cable (35) may be adjusted by mrning the adjusdng nut at
the aft end of the cable (located within the access hole on the inboard, underside
of the flap) undl approximately 1/8 inch verdcal play exists in the flap at its
trailing edge.

9. To calibrate and adjust the flap positdon indicator, refer to insucdons
in paragraph 5-60.

10. Actuate the flap system and check for proper funcdoning. Check turn-
buckles and push-pull rods for safeties.

SURFACE CONTROLS
Issued: 12/29/72
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11. Reinstall access plates, floor iosCATING 200 l

panels, carpets, seat tracks and seats
as necessaryv. ¢

Algl

ILNOET oy

5-59. CHECKING FLAP INDICATING
SYSTEM.
a. Flap position sender check.

1. Remove access plates and
panels at flap actuating mechanism.

2. Loosen set screw securing
indicating rod to the right control arm.

3. Disconnect electrical lead
from sender unit.

4. Connhect an ohmmeter to the
sender unit, attaching the ohmmeter Figure 5-16. Flap Position
ground lead to the sender case. Sender Unit

5. Move the indicating rod aft
until the sender arm reaches stop-"A". (Refer to Figure 5-16.) The ohmmeter
should read from 0.00 to 0.50 ohms.

6. Slowly move the indicating rod forward to stop "B” while watching the
ohmmeter. The ohmmeter needle should steadily move up the scale without
fluctuation, as the indicatdng rod is moved. :

7. Wi the sender arm against stop "B”, the ohmmeter should indicate
from 29.6 to 31.3 ohms. If incorrect resistance or fluctuation is found, the
sender should be repiaced.

8. Check sender ground contact to mounting bracket, it should be free of
corrosion.

b. Wiring check.

. Check all ground connections throughout the indicating system for cor-
rosion ur loose connections that may cause excessive resistance in the circuit.

2. Check all splices and terminal connections for corrosion and security.
3. Check wiring between connections for excessive resistance due to fray-
ed or broken strands. '

<. Gauge check. .

l. Connect a [4-volt power supply to flap gauge and sender unit. Ascer-
tain the sender is goodand has a good ground contact against its mounting bracket.

2. Move sender unit arm up to stop "A” (Refer to Figure 5-16.). therlap
indicator gauge needle should point to the up position.

3. Slowly move the sender arm to stop "B", the gauge needle should move
steadily without fluctuation and point to the full down position.

SURFACE CONTROLS
Issued: [2729/72
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5-60. RIGGING AND ADJUSTMENT OF FLAP POSITION SENDER.

a. Lower the flaps to 15 degrees extension. This positions the indicator on
the instrument panel at the bottom of the white arc.

b. Adjust the position sender rod by means of a set screw at theflap actuating
arm so that the indicator hand on the instrument panel is at the bottom of the
white arc. '

c. Uperate the flap system and check fur proper operation.

d. Check the turnbuckles and push-pull rods for safeties.

NOTE

When determining the deflection angle of the flap, use
a bubble protractor. The angle between the aircraft
leveling lugs and the flaps when they are full retracted
should be 13 degrees, when the flaps are fully extended
to 27 degrees the angle should be 40 degrees. Toler-
ances are t 1 degree.

SURFACE CONTROLS
Issued: 1 2/29/72
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TABLE V-iI. TROUBLESHOOTING CHART {tSURFACE CONTROLS)

Trouble

Cause

Remedy

AILERON CONTROL SYSTEM

Lost motion between con-
trol wheel and aileron.

Cable tension too low.

Linkage loose or wormn.

Broken pulley.

Cables not in place
on pulleys.

Adjust cable tension.
(Reter to Table V-l1.)

Check linkage and tighten
or replace.

Replace pulley.

Install cables correctly.
Check cable guards.

Resistance to control
wheel rotation.

System not lubricated
properly.

Cable tension too high.

Control column hori-
zontal chain improperly
adjusted.

Pulleys binding or
rubbing.

Cables not in place on
pulleys.

Cables crossed or routed
incorrectly.

Lubricate system. (Refer
to Lubrication Chart,
Section 11.)

Adjust cable tension.
(Refer to Table V-[.)

Adjust chain. (Refer to
paragraph 5-6.)

Replace binding pullevs
and/or provide cleurance
between pulleys and
brackets.

Install cables correctly.
Check cable guards.

Check routing of control
cables.

Control wheels not
svnchronized.

rigging.

[ncorrect control column.

Rig in accordance with
paragraph 5-6.

SURFACE CONTROLS
Added: 1/31/74
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROL S (cont.)

Trouble

Cause

Remedy

AILERON CONTROL SYSTEM (cont.)

Control wheels not
horizontal when
ailerons are neutral.

Incorrect rigging of
aileron system.

Rig in accordance with
paragraph 5-12.

Incorrect ajleron
travel.

Aileron control rods
not adjusted properly.

Aileron bellcrank stops
not adjusted properly.

Adjust in accordance
with paragraph 5-12.

Adjust in accordance
with paragraph 5-12.

Correct aileron travel
cannot be obtained by
adjusting bellcrank
stops.

Incorrect rigging of
aileron cables. control
wheel and control rod.

Rig in accordunce with
paragraph 5-12.

Control wheel stops
before control sur-
faces reach full
travel.

Incorrect rigging be-
tween control wheel and
control cables.

Rig in accordance with
paragraph 5-12.

STABILATOR CONTROL SYSTEM

Lost motion between
control wheel and
stabilator.

Cable tension too low.

Broken pulley.

Cables not in place on
pulleys.

Adjust cable tension per
Table V-I.

Replace pullev.

Install cables correctly.
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TABLE V-1I. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble Cause Remedy

STABILATOR CONTROL SYSTEM (cont.)

Resistance to stabilator System not lubricated Lubricate system. (Refer
control movement. properly. to Lubrication Chart,
Section I1.)

Control wheel travel Lubricate and adjust control

resistance too high. column per Section V, 5-6.

Cable tension too high. Adjust cable tension per
Table V-1

Pulleys binding or Replace binding pulleys

rubbing. and/or provide clearance
between pulleys and
brackets.

Stabilator binding at Replace bearings and; or

stabilator bearings. readjust stabilator

attachment bolts per

..\ Section 1V, 4-9b.

Cables not in place Install cables correctly.
on pulleys,
Cables crossed or Check routing of control
routed incorrectly. cables.
Incorrect stabilator Stabilator stop bolts ' Adjust stop screws per
travel. incorrectly adjusted. paragraph 5-20.
Correct stabilator Stabilator cables Rig cables in accordance.
travel cannot be incorrectly rigged. with paragraph 5-20.
obtained by adjusting
stop bolts.
Added: 1/31/74 SURFACE CONTROLS
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TABLE V-Il. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedyv

STABILATOR TRIM CONTROL SY

STEM

Lost motion between
trim control handle
and trim tab.

Cable tension too low.

Cables not in place on
pulleys.

Broken pulley.

Linkage loose or worn.

Adjust in accordance
with Tabie V-l

Install cables according '
to paragraphs 5-23 and
5-25. .

Replace pulley.

Check linkage and tighten
or replace.

Trim control handle
moves with excessive
resistance.

System not lubricated
properly.

Cable tension too high.

Pulleys binding or
rubbing.

Cables not in place on
pullevs.

Trim tab hinge binding.

Cables crossed or routed
incorrectly.

Lubricate system. (Refer
to Lubrication Chart,
Section II.)

Adjust in accordance
with Table V-I.

Replace binding pulleys.
Provide clearance be-
tween pulleys and
brackets.

Refer to paragraphs 5-23
and 5-15.

Lubricate hinge. If nec-
essary, replace.

Check routing of control
cables.
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TABLE V-1I. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

STABILATOR TRIM CONTROL SYSTEM (cont.)

Trim indicator fails to
indicate correct trim
position.

Trim indicator not prop-
erly adjusted.

Trim indicator wire
broken.

Adjust in accordance
with paragraph 5-28.

Replace wire.

Trim indicator fails to

indicate any movement.

Trim indicator wire
broken.

Broken indicator ten-
sion spring.

Forward trim pulley
slipping when crank
is turned.

Replace wire.

Replace spring.

Check for oil or grease

" or loose cables and

tighten in accordance
with Table V-I.

Trim tab fails to reach
full travel.

System incorrectly
rigged.

Trim drum incorrectly
wrapped.

Check and/or adjust rig-
ging per paragraph 5-26.

Check and/or adjust rig-
ging per paragraph 5-26.

SURFACE CONTROLS
Added: 1/31/74
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TABLE V-1I. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

RUDDER CONTROL SYSTEM

Lost motion between
rudder pedals and
rudder.

Cable tension too low.

Broken pulley.

Bolts attachng bellcrank
to rudder are loose.

Adjust cable tension per
Table V-1 and paragraph
5-37.
Replace pulley.

Tighten bellcrank bolts.

Excessive resistance to

rudder pedal movement.

System not lubricated
properly.

Rudder pedal torque
tube bearing blocks.
in need of lubrication.

Cable tension too high.

Pulleys binding or
rubbing.

Cables not in place on
pulleys.

Cables crossed or routed
incorrectly,

Lubricate system. (Refer
to Lubrication Chart,
Section 11.)

Lubricate torque tube
bearing blocks. Consult
Lubrication Chart, Section II.

Adjust cable tension per
paragraph 5-37 and Table

V-1, 6
Replace binding pulleys

and/or provide clearance

between pulleys and
brackets.

Install cables correctly.
Check cable guards.

Checking routing of control
cables.

Added: 1/31/74
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble Cause Remedy
RUDDER CONTROL SYSTEM (cont.)

Rudder pedals not Rudder cables incor- Rig in accordance with

neutral when rudder rectly rigged. paragraph 3-37.

is streamlined.

Incorrect rudder Rudder bellcrank stop Rig in accordance with:

travel. incorrectly adjusted. paragraph 5-37.
Nose wheel contacts Rig in accordance with
stops before rudder. paragraph 5-37.

. SURFACE CONTROLS

Added: 1/31/74
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble Cause Remedy
FLAP CONTROL SYSTEM
Flaps fail to extend or Master switch off. Tum switch on.

retract though flap
solenoid actuates. (Mo-
tor circuit.)

Defective flap selector
switch.

Defective flap motor
circuit relay.

Ground open from flap
motor circuit relay.

Ground open from flap
selector switch.

Defective flap motor.

Defective circuit
wiring.

Replace selector switch. .
Replace relay.

Check ground connection.
Check ground connection.

Replace motor.

Isolate cause and repair.

Flaps fail to extend or
retract. Flap solenoid
does not actuate.
(Solenoid circuit.)

Master switch off.

Flap solenoid circuit
breaker open.

Defective flap selector
switch.

Defective up or down
limit switch.

Defective flap solenoid.

Ground open from flap
solenoid.

Defective circuit wiring.

- Turn switch on.

Reset circuit breaker.
Replace selector switch.
Replacé defective switch.

Replace flap solenoid.

Check ground connection.

Isolate cause and repair.
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TABLE V-Il. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

FLAP CONTROL SYSTEM (cont.)

Flaps have erratic
sluggish or retarded
operation during ex-
tension and retrac-
tion.

Transmission needs
lubrication.

Binding between track
and rollers.

Slipping or stripped
transmission.

Loose electrical con-
nection.

Dirt, foreign material,
paint or damage to flap
rollers and tracks.

Improper lubricant.

Lubricate the trans-
mission. (Refer to the
Lubrication Chart. Sec-
tion I1.)

Check for defective parts
and replace if necessary.

Replace transmission.
Check and repair elec-
trical connections.
Clean and replace if

necessary.

Refer to Lubrication
Ch..t, Section II.

Mo indication of flap
position on indicator.

Defective indicator
unit.

Sender unit not ad-
justed properly.
Defective wiring.
Master switch off.

Circuit breaker open.

Sender unit ground open.

Mechanical linkage be-
tween walking beam and
transmitter, broken or
disconnected.

Transmitter inoperative.

Replace indicator unit.

Adjust sendcr unit in
accordance with nara-
graph 3-56.

Check and repair wiring.
Tum switch on.

Reset circuit breaker.

Check grcund connecuior.

Check and repair.

Repair.

SURFACE CONTROLS
Added: 1/31/74
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TABLE V-Il. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble

Cause

Remedy

FLAP CONTROL SYSTEM (cont.)

Flap indicator shows
flaps down when they
are up.

Incomplete ground.

Check ground connections
at trunsmitter under rear
seat.

Flaps fail to retract
completely.

Up limit switch in-
correctly adjusted.

Adjust flap in accordance
with paragraph 5-58.

Flaps do not extend
completely. '

Down limit switch in-
correctly adjusted.

Adjust in accordance
with paragraph 5-58.

Flap on one side fails
to operate.

Broken control cable.

Repair or replace control
cable.

Flaps not synchronized
or fail to fit evenly
when retracted.

Incorrect rigging.

Rig in accordanée with
paragraph 5-58.

Sluggish or retarded
flar retraction.

Weak retraction springs.

Install Spring No.
83302-54 on the bell-
crank links and No. ‘
83302-40 on the retum
cables.

Flap actuating svstem
fails to shut off when
flaps are full up or
full down.

The limit switches are
out of adjustment.

Reset limit switches.

(Refer to paragraph
5-58.)

1411
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TABLE V-II. TROUBLESHOOTING CHART (SURFACE CONTROLS) (cont.)

Trouble Cause Remedy
FLAP CONTROL SYSTEM (cont.)

Right flap fails to lock Flap actuating cable has Rerig up lock cable.

when in the retracted insufficient slack. (Refer to paragraph

position. 5-58.y
Spring on flap locking Replace spring.
mechanism broken.

. SURFACE CONTROLS

Added: 1/31/74
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Figure 5-19. Fabricated Stabilator Rigging Tool.
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SECTION VI

HYDRAULIC SYSTEM

NOTE

The PA-30 has one independent hydraulic system for
operation of the wheel brakes which is part of a rela-
ted system. Removal, inspection and repair, instal-
ladon and bleeding procedures may be found in Section
vi. |

[ssued: 12/29/72
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WARNING

The information contained in this manual is
periodically revised. Piper Aircraft Corporation
urges all users of this manual to keep it current.
Contact your nearest Piper Aircraft Corporation
distributor to arrange for a subscription to future
revisions.

NOTE

Revision service is available in aerofiche format only.




AEROFICHE EXPLANATION AND REVISION STATUS .

The Service Manual information incorporated in this set of Aerofiche cards has been arranged in
accordance with the general specifications of Aerofiche adopted by the General Aircraft Manufacturer's
Association. (GAMA). The information compiled in this Aerofiche Serivce Manual will be kept current by
revisions distributed periodically. These revisions will supersede all previous revisions and will be complete
Acrofiche card replacements and shall supersede Aerofiche cards of the same number in the set.

Conversion of Aerofiche alpha/numeric code numbers:
First number is the Aerofiche card number.
Letter is the horizontal line reference per card.
Second number is the vertical line reference per card.
Example: 2J16 = Aerofiche card number two of given set. Grid location J16.

To aid in locating the various chapters and related service information desired. the following is provided:

A complete manual Table of Contents is for all fiche in this set.
A complete list of Illustrations is given and follows the Table of Contents.
A complete list of Tables is given for all fiche in this set and follows the list of Illustrations.

A complete list of paragraph titles and appropriate Grid location numbers is given at the beginning of
each Chapter relating to the information within that Chapter.
5. ldentification of Revised Material:

Revised text and illustrations are indicated by a black vertical line alongthe left-hand margin of
the frame, opposite revised, added or deleted material. Revision lines indicate only current revisions
with changes and additions to or deletions of existing text and illustrations. Changes in
capitalization. spelling, punctuation, indexing, the physicallocation of the material or complete pa
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additions are not identified by revision lines. .
6. Revisions to this Service Manual issued. are as follows:
Revisions Date Aerofiche Card Effectivity
PR740131 January 31, 1974 —
PR760628 June 28, 1976 . 1,2 and 3
PR771006 October 6, 1977 1 and 2
PR780426 April 26, 1978 1,2 and 3
PR790910 September 10, 1979 land 2
PR810406 April 6, 1981 1,2, 3and 4
PR821028 October 28, 1982 1,2,3and 4

The date on Aerofiche cards should not be earlier than the date noted for the respective card effectivity.
Consult the lastest card in this series for current Aerofiche card effectivity.
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SECTION V11

LANDING GEAR AND BRAKE SYSTEM

7-1. INTRODUCTION. This section contains . instructions for troubleshooting,
overhaul, inspection and adjustment of the landing gear, landing gear retracton
system, and brake system. Also are adjustment for electrical safety and limit
switches.

7-2. DESCRIPTION. The PA-30 tricycle landing gear system is an air-oil oleo
type unit that is electrically operated, fully retractable with the nose gear re-
tractdng aft into the nose section and the main gear retracting inboard into the
wing. Gear doors operate by gear movement completely covering the nose gear
and partally covering the main gear when retracted.

The retractdon mechanism consists of an electric motor and transmission
assembly, torque tube assembly, push-pull cables o each main gear and a push-
pull tube to the nose gear. Limit switches are installed in the system to cut off
the ransmission motor when the gear is fully extended or retracted. These
switches also operate gear indicator lights in the cabin. To prevent the gear
from retracung while the airplane is on the ground, an anti-retraction safety
switch located onthe left main gear will not allow the gear to retract undl weight
off the gear has allowed the strut to extend to within three-quarters of an inch of
full extension. When the manifold pressure is reduced below 10 to 12 inches and
the landing gear is not down and locked, a warning horn will sound. Inthe cockpit,
located between the pilot seats, under the floor panel, is an extension handle used
to manually extend the landing gear while in flight should it become necessary.
Also, it may be used to extend and retract the gear onthe ground while on jacks.

The brakes arehydraulically actuated by individual master cylinders mount-
ed on the left (optional on the right) set of rudder pedals. A reservoir located on
the front side of the forward cabin buikhead supplies hydraulic fluid to each mas-
ter cylinder. From the cylinders the fluid is routed through lines and hoses to
the brake assemblies on each main landing gear. The brakes are self-adjusting,
single disc, single housing, double piston assemblies. To operate the brakes.
apply toe pressure to the top of the brake pedals. The parking brake may be
actuated by applying the brakes and pulling out the parking brake handle. To re-
lease the parking brake, depress the brake pedals and push in on the parking
brake handle.

LANDING GEAR AND BRAKE SYSTEM
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7-3. TROUBLESHOOTING. Troubles peculiar to the landing gear system are listed in Table VII-II at the
back of the section. along with their probable causes and suggested remedies. When troubleshooting, check the
power supply and ground of the items affected. If no trouble is found, the trouble probably exists inside
individual pieces of equipment. The electrical system diagram for the system may be found in Section XI,
Electrical System.

7-4. LANDING GEAR SYSTEM.
7-5. NOSE LANDING GEAR.
WARNING
Deflate strut before disassembly.

7-6. DISASSSEMBLY OF NOSE GEAR OLEO. (Referto Figure 7-1.) The nose gear oleo assembly may be
removed and disassembled from the gear oleo housing with the gear removed from or installed on the airplane.

a. Place the aiplane on jacks. (Refer to Jacking, Section I1.)

b. Place a drip pan under the nose gear to catch spillage.

c. Remove air and fluid from the oleo strut. Depress the air valve core pin (8) until strut chamber
pressure has diminished, remove the filler plug (21) and with a small hose siphon as much hydraulicfluid 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 (12) that
connects the dampener to the oleo cylinder and housing.

f. Release and remove the snap ring (19) at the top of the housing (10), and pull the complete cylinder
(33) and fork assembly (17) from the bottom of the housing. The upper and lower 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 spacer washer (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 into the tube and pushing out the upper
bearing retainer pins (42). Slide from the tube, the upper bearing (43), lower bearing (44) with outer and inner
O-rings (46 and 45), wiper strip (47), washer (48) and snap ring (49).
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k. To remove the orifice tube (34), remove the large locknut (22) and lockwasher (24) from the top of’
the cvlinder. Pull the tube from the cylinder.

I.  The orifice plate (40) is removed from the bottom of the orifice tube by releasing the snap ring (41)
that holds the plate in position. Expand and remove the ring (39) from the lower end of the tube.

m. To remove the piston tube plug (37) with O-ring (36) located in the lower end of the piston tube,
remove the bolt assembly (15) and insert a rod up through the hole in the body of the fork (17). Push the plug
out through the top of the tube.

7-7. 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:
Bearings and bushings for excess wear, corrosion, scratches and overall damage.
Retaining pins for wear and damage.
Lock rings for cracks, burrs, etc.
Cylinder and orifice tube for corrosion, scratches, nicks and excess wear.
Upper and lower cylinder bushings loose or turning in cylinder.
Orifice plate for hole restriction.
Fork tube for corrosion, scratches, nicks, dents and misalignment.
. Air valve general condition.
¢.  Repair of the oleo is limited to smoothing out minor scracthes, nicks and dents and replacement of
parts.
d. Individual replacement of the wiper strip may be accomplished per instructions given in paragraph
7-31.

PN LB N —

7-8. ASSEMBLY OF NOSE GEAR OLEO. (Refer to Figure 7-1.)

a. Ascertain that parts are cleaned and inspected.

b. Toinstall the piston tube plug (37), first lubricate the tube plug and O-ring(36) with hydraulic ﬂui.
(MIL-H-5606), and install the O-ring on the plug. Lubricate the inside wall of the piston tube (35). insert the
plug into the top of the tube and push it to the fork end. (Align the bolt holes of the fork (17), tube and plug. and
install bolt (CT) (15) with washers (51) and nut (30). (If a new tube (35) is to be installed that has not been
drilled, press the tube into the fork piston housing (17) 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.)
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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 (34), insert the orifice plate (40)
into the bottom of the tube and secure with snap ring (41). Lubricate and install the O-ring
(38) on the upper end of the tube. Install ring (39) on the lower end of the tube.

e. Insert the orifice tube (34) up through the bottom of the cylinder (33). With the
tube exposed through the top of the cylinder, install the lockwasher (24) and insert roll nin
(23) through the lockwasher into the cylinder. Install the tube locknut (22) finger tigiit at
this time.

f. The fork (17) and tube (35) assembly may be assembled by installing the tube
components on the tube. In order, slide onto the tube the snap ring (49), washer (48), lower
bearing (44) with outer and inner O-rings (46 and 45) and upper bearing (43). Align the lock
pin holes in the upper bearing with the pin holes in the piston tube (35) and install pins
(42).

g. Lubricate the inner wall of the cylinder (33) with hydraulic fluid. Carefully insert
the piston tube assembly into the bottom of the cylinder, allowing the orifice tube to guide
itself into the piston tube until the 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 wiper strip (47), slide washer (48) into position and secure assembly" with
shap ring (49).

j. Ascertain that bushings are installed in the upper and lower torque links (4 and 1)
and then install both links. 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. A thin washer (2) is required between contact surfaces of the upper and lower link
bushings. Tighten the bolts only tight enough to allow no side play in the link, yet be free
enough to rotate. Insure that there is no binding or interference of the torque links when the
nose gear is fully compressed. Safety nuts with cotter pins.

k. Ascertain that the upper and lower oleo housing bushings (20 and 32) are installed.
Install the cyvlinder (33) into the oleo housing (10) and secure with snap ring (19).

I. At the top of the oleo housing, install on the cylinder the aligner guide bracket (18)
and steering arm (28). Install cap bolts (7), tighten to 30 to 35 inch pounds torque and
safety with MS20995C40 wire (6). ' ’

m. Install the shimmy dampener (13) using bolts, washer and nuts (12) and safety with
cotter nin.

n. Lubricate the gear assembly. (Refer to Lubrication Chart, Section Il.)

0. Compress and extend the strut several times to ascertain that the strut will ooerate
freelv. 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 [I.)

q. Check the nose gear for alignment (Refer to Paragraph 7-13) and gear operation.

LANDING GEAR AND BRAKE SYSTEM
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« TORQUE LINK, LOWER
« SPACER WASHERS

. BOLT ASSEMBLY
. TORQUE LINK, UPPER

. BOLT AS3EMOLY

. SAFETY WiRE

. CAPBOLT

. AIR VALVE

. STEERING BUSHING ASSEMBLY
10. OLEO STRUT MOUSING

11. BOLT ASSEMBLY

12. MOUNTING BRACKET ASSEMBLY
13, SHIMMY OAMPENER

14. PISTON TUBE

13, BOLY ASSEMBLY
16, BOLT ASSEMOLY
17, FORK ASSEMSBLY

18, ALIGNER GUIDE

19, SNAP RING

20, buINMS, ypPER

21, FILLER VALVE

22; NUT, ORIFICE TUBE

23. PIN, LOCK

24, WASHER, LOCK

23, sOLT

26, BUSHING, STEERING

27. BSUSHING, STEERING

20. STULERING ARM

29. NUT

30. COTTER PIN

31, BUSHING, TRUNNION

32. BUSHING, LOWER

33. OLEO CYLINDER

34, ORIFICE TUuBE

23. PISTONM TUSE

36, *'0°’ RING, PISTON TUBE PLUG
37. PLUG, PISTON TUBEL

38. '°0’* RING, ORIFICE TUSE
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. Figure 7-1. Nose Gear Oleo Strut Assembly
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Cam

Figure 7-1. Nose Gear Oleo Strut Assembly (cont.)
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7-9. REMOVAL OF NOSE LANDING GEAR. (Refer to Figure 7-2.)

a. Remove nose access panel by loosening the quarter turn fasteners.

b. Remove the canvas cover from the nose gear mount by releasing snap
fasteners.

c. Place the airplane on jacks. (Refer to Jacking, Secton II.)

d. Remove the down limit switch (29 or 43) from the left drag link (28) by re-
moving switch attaching nut and electrical lead straps. The electrical wires may
remain connected. ' :

e. Disconnect the retraction twransmission by pulling up on the release lever.

f. Retract the landing gear until it hangs in the neutral position, by using the
emergency extension lever.

g. Disconnect the nose gear door actuadng rods from their mountdng 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. Pardally retractnose gear and remove downlock spring(s) (33) by removing
nut(s), washer(s) and bolt(s) securing the spring artachment link(s) to the drag
link cross brace (30).

j - Push up onthe 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 hous-
ing attaching arms and gear mount. Note the number of spacer washers (8 and
19) between the strut attaching arms and the gear mount.

l. Remove strut assembly and drag links from wheel well.

m. The steering bellcrank (13) and aligner guide (11) may be removed by re-
moving nuts, washers and bolts securing the steering rods (15 and 16) to the bell-
crank; the nut, washer and bolt securing the aligner guide tang to its bracket and
the nut, washer, bolt and bushing securing the steering bellcrank to the landing
gear mount.

7-10. 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:
1. 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.
VILIV )3. Downlock spring for corrosion and wear, and serviceable limits. (Refer to Table
4. Check the general condition of limit switch and its actuator, wiring for fraying,
and poor connection or conditions that may lead to failure.

LANDING GEAR AND BRAKE SYSTEM
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5. Check all polished surfaces for scratches and nicks.

6. Check the drag link assembly, (Refer to Figure 7-2) thru center trave!l of both
the left (18), (35) and right (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 7-2). 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 drag links are not within the given
tolerances, replace one or both drag links. '

¢. The shimmy dampener requires no service other than routine inspection. In case of
damage or malfunction, the dampener should be replaced rather than repaired.

d. Repair 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 parts.

7-11. INSTALLATION OF NOSE LANDING GEAR. (Refer to Figure 7-2.)
NOTE

When assembling any units of the landing gear, lubricate
bearings, bushings, and friction surfaces with the proper
lubricant as described in the Lubrication Chart, Section II.

a. Install the steering bellcrank and aligner assembly as follows:

1. Attach the steering bellcrank (13) and aligner assembly (11) with washer and .
bushings to the nose gear mount with bolt and nut.

2. Attach the tang of the aligner to the aligner support bracket with bolt, washer
and nut.

3. Connect the steering rods (15 and 16) 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 arms 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 each arm to the fitting with bolts (9 and 20), washers and nuts.
Do not safety attaching bolts until after the adjustment of the drag links has been
completed.

3. Extend and retract the gear to determine that the screw head of the aligner roller
(11) clears the inside web of the aligner guide (6).

LANDING GEAR AND BRAKE SYSTEM .
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c. The drag links and downlock spring(s) may be installed as follows:

1. Ascertain that the upper (18 and 28) and lower drag links (34 and 353)
are assembled, and thru travel of the links is checked according to paragraph
7-10. Allow the drag link cross brace (30) to remain loose undl the adjustment
of the links is completed.

2. Artach the upper drag links (18 and 28) to the gear mount support, at
the forward cabin bulkhead, with bolts (22), washers, nuts and cotter pins. In-
stall spacer washers (21), not to exceed two, between the left drag link (28) and
attachment fitting to artain sufficient clearance between clevis (27) and fuselage.

3. Artach the lower drag links (34 and :5) to the strut housing (5) using
bolt. Do not secure bolt with washers, nut and cotter pin untl after adjustment
of drag links.

4. Check adjustment of draglinks to determine that they lock as instructed
in paragraph 7-12. ,

5. Secure the drag link cross brace (30) and safety remaining nuts of the
attaching bolts. Piper Kit 761 082 should be installed.

6. Connect the downlock spring(s) (33) between the fittings on the gear
housing and link cross brace.

d. Install the gear down limit switch (29 or 43) on its mounting bracket on the
left drag links and adjust as given in paragraph 7-44.

e. Attach the end bearing of the retraction push-pull rod (25) to the drag link
clevis (27) using bolt (26), washer and nut. The head of the bolt (26) with the
countersunk portion is to the left or outboard. Also, check adjustment of both the
drag link clevis and the push-pull rod as given in paragraph 7-47.

f . Check alignment of the nose landing gear per paragraph 7-13.

g. Connect and adjust the gear door push-pull rods per paragraph 7-17.

7-12. ADJUSTMENT OF NOSE GEAR DRAG LINKS. (Refer to Figure 7-2.)

a. [f desired to facilitate adjusunent of drag links, remove the top access
panel from the nose secton by loosening the quarter turnfasteners and the canvas
cover from around the nose gear mount.

b. Place the airplane on jacks. (Refer to Jacking, Section II.)

c. 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 inthe adjacent longitudinal channel and
then removing the nut, washer and bolt (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 se-
cure the spring link(s) to the cross brace.

LANDING GEAR AND BRAKE SYSTEM .
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e. Loosen drag link cross brace attaching bolts enough to allow the brace freedom to
rotate but not separate from either drag link.

f. Check that there is no excess wear in the bushings and bolts of the drag link
assembly. )

g Ascertain that when the upper and lower drag links are assembled, the thru travel of
the links is within the limits given in paragraph 7-10.

h. Extend and retract the nose gear manually to check that each link assembly locks
simultaneously and independently of each other. Should one or both links not lock as
required, adjustments may be made as follows:

NOTE

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.

1. First, check to determine that the oleo housing is not restricted from swinging
far enough forward as a result of the steering arm roller bushing (12) pressing against the
steering bellcrank (13), thus preventing one or both links from dropping into the locked .
position. Should the roller bushing interfere, remove the bushings until after adjustment is
completed.

2. To check for correct adjustment of forward drag link attachment fittings,
proceed as follows: ' '

(a) Remove the cotter pin, nut and washer from the bolt attaching the lower
drag links (34 and 35) to the strut housing,

(b) To determine that the bolt is a slip fit, slide it back and forth through the
fittings. '

(c) Remove the bolt and swing the drag links up and down along the sides of the
strut fitting to determine that there is clearance between the drag link fittings and the strut
fitting.

(d) If there is binding or the drag link fittings will not swing up and align with
the strut fitting without forcing them to either side, the entire strut housing (5) must be
shimmed to the right or left at the upper strut attaching arms to allow proper alignment of
the drag links and strut fitting.-

(e) If there is excessive clearance which would allow the drag links to be drawn
together causing binding when the attaching bolt and nut are tightened, spacer washers (36)
should be installed between the drag link and strut fitting. A maximum of two washers are
allowed on either side of the strut fitting.

(f) 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.
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Figure 7-2. Nose Landing Gear Installation
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Figure 7-2. Nose Landing Gear Installation (cont.)
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(h) Should further adjustment be necessary, then shims (23) available
in 0.016, P/N 21820-02; 0.020, P/N 21820-03 and 0.032, P/N 21820-04 canbe in-
stalled or removed, as required, between the forward cabin bulkhead and the two
center bottom attaching points of the landing gear mount.

NOTE

The maximum amount the landing gear mount can be
shimmed is 0.120 of an inch.

(i) Remove or add shims at the forward cabin bulkhead on the same
side as the drag link that is binding.

(j) Each time a shim is removed or added, the lower drag link fittings
should be checked for adjustment as described in steps "b" thru "e” for this ad-
justment may change and now be the cause of the binding.

(k) When proper adjustunentis attained, the drag links will lock simul-
taneously and independently of each other when the gear is extended manually and
the lower drag link attaching bolt will be a slip fit.

3. Whenshims 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
7-47.)

y

Y

Figure 7-3. Clamping Rudder
Pedals in Neutral Position

LANDING GEAR AND BRAKE SYSTEM
Revised: 10/6/77



PIPER TWIN COMANCHE SERVICE MANUAL

7-13. ALIGNMENT OF NOSE LANDING GEAR.

a. With noload onthe nose wheel, make sure no gaps exist at the points where
the steering arm bushings contact the steering bellcrank but will allow the bush-
ings to rotate with a slight drag. Inswll bushings (.625 dia., P/N 14976-23;
.687 dia., P/N 14976-21; .812 dia., P/N 14976-102; .750 dia., P/N 14976-13;
1.00 dia., P/N 14175-113) to obtain proper adjustment.

b. Two methods of aligning the nose landing gear are as follows:

1. Chalk Line Method:

(a) Place the airplane on a hard level surface and place on jacks. (Re-
fer to Jacking, Secdon II.)

(b) Install the plumb bob attachment tool on the nose wheel well frame
channel as shown in Figure 7-5 and attach a plumb bob to the tool. (This tool
may be fabricated from dimensions given in Figure 7-27.)

(c) Attach a plumb bob to the fuselage one-half inch to the right from
center of the tail skid. :

(d) Using the plumb bobs as a guide, snap a chalk line extending sev-
eral feet beyond each bob.

(e) Stand in front of the nose landing gear and orient the tire with the
chalk line. Sight along the center rib of the tdre. With the rudder pedals clamped
in neutral position (Refer to Figure 7-3), 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 pedalsis 13 degrees aft of the vertical position (Refer to Fig-
ure 7-4) with the airplane level. Place a bubble protractor against the pedal
steering tube to check this angle. Do not attempt to make the adjustment by

Al182

Figure 7-4. Rudder Pedals Figure 74a. Rudder Pedals at
at Neutral Angle Neutral Position, Serial No. 39-84 and up.
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means of one rod end bearing, but divide the adjustment between the bearings at
each end of the steering rod. A three-eighths inch minimum thread engagement
must be held. Check by inserting a wire in the check hole of the rod.

(f) Measure 19 degrees on each side of the chalk line, intersecting at
the pivot point of the wheel, and check nose landing gear for 19 degrees mini-
mum, 25 degrees maximum right and left travel.

2. Jig Method:
(Fabricate a jig and plumb bob attachment tool conforming to specifications
given in Figures 7-27 and 7-28.)

(a) Artach a plumb to the plumb bob attachment tool and mstall tool on
the nose wheel well frame channel as shown in Figure 7-5.

(b) Attach aligning jig to the rear of the nose wheel atthe axleas shown
in Figure 7-6.

(c) Ascertain that the airplane is laterally level. (Refer to Leveling,
Section II.)

(d) Turn the nose wheel undl the center line marked on the jig aligns
with the plumb bob. With the rudder pedals clamped in neutral position (Refer to
Figure 7-3), adjust the rod ends of each nose gear steering rod to position the
cockpit rudder pedals fore and aft. The center line of the rudder pedals is 13
degrees aft of the vertical position (Refer to Figure 7-4) 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 but divide the adjust-
ment between the rod end bearings at each end of the rod. A three-eighths inch

AlSe

Y, ‘/' .
¢ g
Figure 7-5. Installadon of Plumb Figure 7-6. Installation of Nose
Bob Attachment Tool Gear Alignment Jig
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minimum thread engagement must be held. .

(e) Check nose gear steering for 25 degrees maximum 19 degrees minimum right
and left bv tuming the jig and wheel to the right and left while observing that the degree
marks align with the plumb bob.

7-14. REMOVAL OF NOSE GEAR DOOR ASSEMBLY. (Refer to Figure 7-7.)

a. Remove top nose access panel by loosening the quarter turn fasteners.

b. Remove bolt, nut and washer attaching each retraction arm torsion spring (9),
bushing (10) and spacer (11) (left side only) to its mounting bracket.

c. Remove the four pivot bolts attaching the door hinges (2) to the fuselage.

d. Remove the nose door assembly from the wheel well.

7-15. CLEANING, INSPECTION AND REPAIR OF NOSE GEAR DOOR ASSEMBLY.

a. Clean all parts in a suitable dry type solvent.

b. Inspect doors for cracks or damage and loose, damaged or worn hinges.

¢. Inspect door retraction rods and arms for bends, damage and corrosion.

d. Check torsion spring and bushing for excess wear and corrosion.

e. Repairs to the doors may be replacement of hinges and minor skin repair.
A24s

NOSE GEAR OCOM, LELFT
MINGE

RETRACTION #Q0
FAIRLEAD SNAP RING
RETRACTION ARNM
SEAMENT FAIRLEAD
RETRACTION ROD BALL JOINT
LILTT 3

TONSION SPRING
SUSHING

SPACER

- 09 eNoudeuw—-
@ e e e e 8 e e o w o

- -

Figure 7-7. Nose Gear Door Installation
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7-16. INSTALLATION OF NOSE GEAR DOOR ASSEMBLY. (Refer to Figure 7-7.)

a. Install retraction arms (3) in the wheel well with torsion spring(9). bushing
(10) and spacer (11) (left side only) and secure with bolts, washers and nuts.

b. Alignthe door hinges (2 and 8) withtheir brackets and secure with attaching
bolts, washers and nuts.

c. Connect retraction rods (3) to doors (1) and retraction arms (5) and secure
with washers and locknuts.

7-17. ADJUSTMENT OF NOSE GEAR DOOR ASSEMBLY.

a. Place the airplane on jacks. (Refer to Jacking, Secdon II.)

b. Adjust one door at a time by lengthening or shortening the retraction push-
pull rod.

¢. Adjust each door so it retracts flush with the fuselage and snug against the
stops.

d. Check retracton rod ends for adequate thread engagement for safety and
tightmess of jam nut.

7-18. MAIN LANDING GEAR SYSTEM.

7-19. DISASSEMBLY OF MAIN GEAR OLEO. (Refer to Figure 7-8.) 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 II.)

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 smalli
hose, siphon as much hydraulic fluid from the strut as possibie.

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 number and thickness of spacer washer(s) (3) between the two
links.

e. Compress the piston tube (8), reach up along the tube and release the snap
ring (29) from the annular slot at the bottom of the oleo housing.

f. Pull the piston tube with component parts from the cylinder housing.

g. The piston tube components may be removed by reaching in the tube and
pushing out the upper bearing retainer pins (23). Slide off the upper bearing (22).

LANDING GEAR AND BRAKE SYSTEM
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lower bearing (24) with "O" rings (25 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 tube with back-up ring
(14), "O" ring (15) and ring (16) 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 piston tube plug (21) with "O" ring (20) located in the lower
end of the piston tube (8), remove the bolt 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.

7-20. CLEANING, INSPECTION AND REPAIR OF MAIN 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 over-
all damage. '
2. Retaining pins for wear and damage.
3. Lock rings for cracks, burrs, etc.
4. Cylinder and orifice tube for corrosion, scratches, nicks and excess
wear.
Orifice plate for hole restricton.
Fork tube for corrosion, scratches, nicks, dents and misalignment.
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 instruc-
uons given in paragraph 7-31.

~N o

-21. ASSEMBLY OF MAIN GEAR OLEO. (Refer to Figure 7-8.)

a. Ascertain that all parts are cleaned and inspected.

b. To install the piston tube plug (21), first lubricate the plug "O" ring (20)
with hydraulic fluid (MIL-H-5606) and install it on the plug. Lubricate the inside
wall of the piston tube (8). Insert the plug into the top of the tube and push it to
the fork end. Align the bolt holes of the fork, tube and plug, and install bolt as-
sembly (9). (If a new tube (8) is installed that has not been drilled. press the
tube 1nto the fork housing until it bottoms. Using the fork bult holes as a guide.
dritl a pilot hole and ream to 0.250/0.252 through each side of the tube wall.

LANDING GEAR AND BRAKE SYSTEM
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Figure 7-8. Main Gear Oleo Strut Assembly
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Figure 7-8. Main Gear Oleo Strut Assembly (cont.) .
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Remove burrs from the inside of the tube and flush the tube with a suitable solvent
to remove all metal particles.

c. lf desired, cement a cork in the hole in the bottom of the fork body to pre-
vent dirt from entering between the fork and tube.

d. To assemple the components of the orifice tube (19), insertthe orifice plate
(17) into the bottom of the tube and secure with snap ring (18). Install ring (16)
on the lower end of the tube.

e. To install the orifice tube inthe oleo housing (7), insert the tube up through
the housing. With the end of the tube exposed through the top of the housing, in-
stall the "O" ring (15), back-up ring (14), washer (13), and locknut (12). Tighten
locknut only finger tight at this time.

f. Assemble the components of the piston tube (8) on the tube by placing, in
order, the snap ring (29), washer (28), lower bearing (24) with outer and inner
"O" rings (26 and 25) and upper bearing (22). Align the lock pin hole of the upper
bearing with the pin holes in the tube and install pins (23).

g. Lubricate the wall of the cylinder oleo housing (7) and piston tube (8), and
carefully insert the tube assembly into the housing, guiding the orifice tube (19)
into the piston tube undl the snap ring (29) can be installed in the annular slot at

the lower end of the housing.

h. At the top of the housing, tighten the orifice tube locknut (12). (Should it
be an impossibility to tighten the locknut due to the orifice tube rotating with the
nut, withdraw the piston tube assembly from the cylinder and, while tightening
the nut, secure the orifice tube with the use of a 1-1/2 x 3/16 inch drag link
socket held in the slot at its lower end. Check that the orifice tube is centered
in the cylinder and then reinstall the piston tube assembly.

i . Install the wiper strip (27), slide the washer (28) into position and secure
the assembly with snap ring (29).

j . Ascertain that the bushings are installed in the upper and lower torque
links (5 and 2) and then install links. 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 thelink. (Usethe same thickness of spacer washer
(3) between the two links as those removed to maintain correct wheel alignment.)
Tighten the bolts only dght enough to allow no side play in the links, yet be free

enough to rotate. Insure that there is no binding or interference of the torque links when the
main gear is fully compressed.

k. Lubricate the gear assembly. (Refer to Lubrication Chart, Section 11.)

. Compress and extend the strut several times to ascertain that the strut will operate
freely. The weight of the gear wheel and fork should allow the strut to extend.

LANDING GEAR AND BRAKE SYSTEM
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m. Service the oleo strut with fluid and air. (Refer to Oleo Struts, Section I.)
n. Check the main gear alignment (Refer to Paragraph 7-26) and gear operation.
o. Remove the airplane from jacks.

7-22. REMOVAL OF MAIN LANDING GEAR. (Refer to Figure 7-9.)

a.  Place the airplane on jacks. (Refer to Jacking, Section Il.)

b. Disconnect the retraction transmission by pulling up on the release lever.

¢. Retract the landing gear until it hangs in the neutral position, by using the
emergency extension lever.

d. The side brace link assembly may be removed by the following procedure:

1. Disconnect the assist spring. (This may also be accomplished while
disconnecting the push-pull cable as described in the next step.)

2. Disconnect the push-pull cable from the upper drag link by removing
attaching nut, washer and bolt with swivel assembly (20).

3. Disconnect the gear down limit switch (25) by removing switch attaching
nut.

4. Remove the side brace links by removing the pivot bolts (23) at each end.

S. Remove the side brace support bracket (22) from the front spar by removing
attaching bolts.

e. Remove the main gear strut housing with components using the following
procedure:

1. Disconnect the gear door retraction rod (29) from the strut housing.

2. Disconnect the brake line (33) and cap it to prevent dripping and
contamination.

3. Remove the access panel aft of the rear spar by removing attaching screws.

4. Swing the landing gear enough to allow insertion of a bungee tool, P/N 752
998, between the inboard (4) and outboard (6) bungee pulleys.

S. With tension relieved from the bungee. remove the inboard pulley attaching
bolt (3) and remove the bungee assembly by unscrewing the outboard pulley bracket (7)
from its fitting.

6. Remove the bolt (9) holding the bungee arm (10) to the rear strut support fitting
(11). Cut and remove safety wire (13). Slide studs (14) from rear strut arm.

7. Slide the bungee arm tube out of the rear support fitting freeing the rear
strut arm. Note the number and thickness of shims (12) between the rear support fitting and
rear strut arm.

8. Remove the gear assembly from the wheel well by removing the 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.

7-23. 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 and attachment plates for cracks.
bends or misalignment.

LANDING GEAR AND BRAKE SYSTEM
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3. Assist spring for corrosion. wear and semceablhty (Refer to Table VII-IIIL.)
4. Bungee cords for frayed protective covering, brakes and soft areas. Replace cords

exhibiting these conditions. (Refer to Table VII-II1.)
5. Wiring tor traying 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 7-8A.)

8. Check side brace links and rod end bearing for wear and pitch diameter
tolerances in accordance with paragraph 7-23A.

‘ ¢. Repair of landing gear is limited to reconditioning of parts such as replacing beanngs
and bushings, smoothing out minor nicks and scratches, repainting of areas where paint has
chipped or peeled and replacement of parts.

7-23A. INSPECTION OF MAIN GEAR SIDE BRACE LINKS AND ROD END
BEARINGS. (Refer to Figure 7-8c.)

To determine the serviceability 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 necessary to obtain a special O-Vee gauge (refer to table included
in Figure 7-8¢ for the specific size gauge to order). This gauge can be purchased from the
O-Vee Gauge Company, P.O. Box 43271, Los Angeles 43, California, and a micrometer (see
sample order below).

2.  The advantage of using the O-Vee gauge is in its simple three steps. sce
Figure 7-8c.

3. There is also the three wire method of checking the thread pitch diameter.
For more information on this method see Screw Thread Standard H-28 Handbook put out
by the U.S. Department of Commerce, or any good machiriest handbook.

4. If the link is worn less than the tolerances given in the table with anure
7-8c¢, it must be replaced.

Sample Order = O-Vee Catalog No. 6803 1/2-20 NF 3 Pitch Dia.
.4675/.4550
Sample Order = O-Vee Catalog No. 6803 5/818 NF 3 Pitch Dia.
.5889/.5764

NOTE
When using the O-Vee gauge method to check pitch

diameter, use the tolerances given on the O-Vee gauge
tab.

LANDING GEAR AND BRAKE SYSTEM
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| 0.125 +.06 -.00 —

Figure 7-8a. Main Gear Side Brace Link Travel

GAUGE
~
Serviceable
Plug Thread
Bearing P/N | Thread Size Gauge Size Tolerances
452-3182 1/2-20 NF 3 4731 4675/.4731
2294300 5/8-18NF3 - 5949 5889/.5949

Figure 7-8b. Main Gear Side Brace Bearing Tolerance

b. The following information is the suggested method for checking the bearing
threads:

1.  This check requires the use of a NO-GO thread plug gauge (refer to table
included in Figure 7-8b for the specific size gauge to use. This gauge can be purchased from
any good tool supplier.

1. If the NO-GO gauge can be screwed into the bearing. this would indicate that
the bearing is worn larger than the tolerances given in the table with Figure 7-8b, and must
be replaced.

LANDING GEAR AND BRAKE SYSTEM
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Serviceable
O-Vee Thread
Link P/N Thread Size Gauge Tolerances
2076800 1/2-20 NF 3 1/2-20 4675/.4550
20768-01 1/2-20 NF 3 1/2-20 - 4675/.4550
2491100 1/2-20 NF 3 1/2-20 4675/.4550
2257700 5/8-18 NF 3 5/8-18 .5889/.5764
25046-00 5/8-18 NF 3 5/8-18 .5889/.5764

. Figure 7-8¢c. Main Gear Side Brace Link Tolerance

Issued: 12/29/72 LANDING GEAR AND BRAKE SYSTEM
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' NOTE

The NO-GO gauge should not fit a serviceable bearing.
7-24. INSTALLATION OF MAIN LANDING GEAR. (Refer to Figure 7-9.)

NOTE

When assembling components of the landing gear, lubricate
bearings, bushings and friction surfaces with proper lubricant
as described in Section 1.

a. Insert a gear support bearing (43 and 48) in each support fitting (11 and 18) and
secure with snap rings (45).

b. The gear housing may be installed in the wheel well of the wing by the following
procedure:

1. Place a spacer washer (17), 0.035, P/N 19513-10, or original number of washers
and then the forward support fitting (18) on the forward support arm of the strut housing.

2. Slide the barrel nut (47) into the forward strut arm and insert the attaching bolt
(49) with washer through the fitting into the arm.

3. Tighten bolt and check support fitting for freedom of rotation.

4. Secure the aft support fitting (11) to the rear spar web with attaching bolts,
washers and nuts. .

S. Position main landing gear strut assembly in the wheel well and attach the front
support fitting to the main spar web with attaching bolts and washers.

6. Using the access hole behind the rear spar, insert the bungee tube (10) with
washer (44) (0.125, P/N 14843-20) through the rear support fitting and into the rear strut
arm using enough shim washers (12) between the rear support fitting and the strut arm to
diminish end play of the strut housing. (Shim washers are available in sizes 0.035, P/N
19513-10; 0.062, P/N 14843-93; and 0.125, P/N 14843-20.)

7. Position the side brace support bracket (22) on the main spar web and secure
with bolts 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 bolt to center of the rod end bearing. (Refer to Figure 7-10.)

e.  Install the landing gear door retraction arm on the strut housing and secure with
bolt. washers and nut.

f. Attach the upper drag link to the support bracket with clevis bolt, washer, nut and
cotter pin and the lower link to the strut 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 the lower drag link and bearing by retracting and extending 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 bracket.

h. Install studs (14) in rear strut arm and safety with minimum 0.041 (Spec.
MS20995C41) wire (13).

LANDING GEAR AND BRAKE SYSTEM
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i. Install barrel nut (46) in rear strut arm and insert bolt (9) with washer through

NOTE

It is suggested that new assist spring (19) be installed if new
bungee cords (5) are installed, to insure proper operation of
the system.

bungee tube and tighten.

j. Check gear strut arm support bearings for freedom of rotation by retracting and
extending the gear by hand.

k. Install attaching bolt and bungee cord in roller bracket (7).

. Install roller (6) in bracket and secure with pin, washer and cotter pin.

m. Install inboard pulley (4) and bungee cord assembly on bungee tool (P/N 752 998).

n. Secure the outboard bungee cord bracket to its fitting aft of the rear spar.

0. Place the main gear in the up position and secure the inboard bungee pulley to the
bungee arm (10) with washers and boit.

p. Extend the gear and remove bungee tool

q. Connect the retraction push-pull cable (21) to the upper drag link with attaching
bolt and adjust. (Refer to paragraph 7-46 for adjustment of push-pull control cables.)

r. Install the assist spring (19) between the strut housing and upper drag link.
8. Extend and retract the main gear manually to check that each link assembly locks
simultaneously and independently of each other.

NOTE

Following adjustment to any of the three gears in which the
control tubes/rod were disconnected with the 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.

t. Install main landing gear down limit switch (25) and adjust. (Refer to paragraph
7-44 for adjustment of landing gear down limit switches.)

u. Install landing gear safety switch (28) (left gear only) and adjust. (Refer to
paragraph 743 for adjustment of safety switch.)

v. Connect the brake line.

w. Connect the landing gear door retraction rod to the bracket on the main gear strut
housing.

NOTE

Bungee access cover panel to be sealed with 1/8 inch bead of
black 3M sealer 1126, applied to access opening flange.

LANDING GEAR AND BRAKE SYSTEM
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C2468

« STRUT FILLER VALVE
« SHIMS

« STAUT SUPPORT FITTING, FAONT 40,
+ ASSIST SPRING

s BOLT ASSEMBLY
« PUSHePULL CASLE
« SIDE BRACE SUPPOAT BRACKET
« PIVOT BOLT

+ UPPER DRAQ LINK

« DOWN LIMIT SWITCH, LATE
« PIVOT BOLT

« LOWER ORAS LINK

o SAFPETY SWITCH, LATE

1. MAIN GEAR DOOR 29. DOOR RETRACTION ROD

2. BOLT AssemBLY 30. UPPER TORQUE LINX

3. ATTACHMENT BOLY 31, SHIM WASHERS

4. OBUNSEZ PULLEY 32. LOWER ORQUE Link

9. BUNGEE CORD 33. BRAKE LINK

6. sunazeE PULLEY 34, FORK ASSEMBLY

7. SRACKET 35. BRAKE CYLINDER ASSEMOLY
8. FiTTING 36. wHEEL

9. ATTACHMMENT 8OLT 37. TImg
10. BUNGEE ARM 38. SWITCH ACTUATOR ROD
t1, STRUY SUPPORT FITTING, REAR 30. SAFETY SWITCH, ZARLY
12, SMIMs 40, JAM NUT
13. SAFETY Wine 41, ACTUATOR ARM
14, stTup 42. DOWN LOCK SWITCH, EARLY
18. STRUT HOUSING 43, SUPPORY BRARING, REAR

. SHIM
. SHAP Aines

BARREL NUT

. BARREL WUT
. SUPPORT BEARING, FRONT
. ATTACHMENT BOLT

Figure 7-9. Main Landing Gear Installation (Left)
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Figure 7-9. Main Landing Gear Installation (Left) (cont.)
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Figure 7-10. Adjustment of Main Landing Gear Drag Link

7-25. ADJUSTMENT OF MAIN GEAR SIDE BRACE LINKS. (Refer to Figure
7-10.) Disconnect the side brace link from the main gear strut housing, and ad-
just to maintain a distance of 6.125 inches between the center of the pivot bolt
which attaches the upper drag link to the lower draglink and the center of the rod
end bearing.

NOTE

Do not check adjustment using head of rod end bolt
ingtalled in strut as bolt sets at an angle to the center
line of the lower drag link.

7-26. ALIGNMENT OF MAIN LANDING GEAR.

a. Place a straight edge no less than twelve feet long across the front of both
main landing gear wheels. Butt the straight edge against the tire at the hub level
of the landing gear wheels. Devise a support, or use a box, to hold the straight
edge in this position.

b. Set a square against the straight edge and check to see if its outstanding
leg bears on the front and rear sides of the main landing gear dre. (Refer to
Figure 7-11.) If it touches both outboard sides of the tire, the landing gear is
correctly aligned. The toe-in for the main landing gear wheels is 0 degrees.

LANDING GEAR AND BRAKE SYSTEM
Issued: 12/29/72
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Figure 7-11. Aligning Main Gear
NOTE

A carpenter's square, because of its especially long
legs, is recommended for checking main landing gear
wheel alignment.

c. If the square contacts the rear side of the tire leaving a gap between it and
the front side of the tire, the dre is toed-in. If a gap appears at the rear, the
wheel is toed-out.

d. To rectify toe-in or toe-out conditions, remove bolt connecting upper and
lower torque links and remove or add spacers to move the wheel in desired di-
rection.

e. Recheck the wheel alignment. If the wheel alignment is correct, safety the
castellated nut with a cotter pin. If the misalignment stll exists, separate the
torque links and add another spacer to the torque links. Limit the number of
spacers installed to allow for installation of the cotter pin in the bolt.

LANDING GEAR AND BRAKE SYSTEM
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7-27. REMOVAL OF MAIN LANDING GEAR DOOR ASSEMBLY.

a. Disconnect the retraction rod at the oleo strut by removing the artaching
nut, washer and bolt.

b. Remove the gear door by removing the screws attaching it to the bottom of
the wing.

7-28. CLEANING, INSPECTION AND REPAIR.

. Clean all parts with a suitable solvent.

. Inspect retraction 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.

a0 oe

7-29. INSTALLATION OF MAIN LANDING GEAR DOOR ASSEMBLY.

a. Positon the gear door in place and secure with attaching screws. Main-
tain equal clearance between door and wing panel.

b. Connect the reraction rod to the oleo strut with attaching bolt, washer and
nut.

7-30. ADJUSTMENT OF MAIN LANDING GEAR DOORS.

a. Ascertain that there is an all around even clearance 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 redghtening the screws.

c. The gear door actuating rods should be adjustéd so that a nine pound weight
suspended at the center line of the inboard edge of the door in the retracted posi-
tion will create a 0.125 of an inch deflecdon from the wing contour at the inboard
edge of the door.

7-31. REPLACEMENT OF WIPER STRIP ON LANDING GEAR STRUTS.

a. Place the airplane on jacks. (Refer to Jacking, Sectdon II.)

b. Jack the airplane only high enough to take weight off the gear.

c. Release the air pressure from the strut by depressing the valve core pin
until the pressure has diminished.

d. Using snap ring pliers, disengage the snap ring from the annular slot inthe
oleo housing and allow it to lay at the lower end of the piston tube along with the
wiper strip retainer washer.

LANDING GEAR AND BRAKE SYSTEM
Issued: 12/29/72
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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 found.

g. A new wiper stip should be cut straight across, and a little longer than
needed, to circle the piston tube.

h. Insert the new wiper strip up into the oleo housing with the tapered edge
down. Slide the retainer washer and snap ring up the piston tube and insert them
into the oleo housing. Using snap ring pliers to compress the snap ring, install
it into the annular slot in the oleo housing.

i. Inflate the oleo strut in accordance with instructions given in Oleo Struts,
Secton II, and remove the airplane from the jacks.

7-32. LANDING GEAR RETRACTION SYSTEM.

7-33. PRINCIPAL OF OPERATION. The landing gear is a tricycle type, fully
retractable through an electrically operated retracton mechanism. The retrac-
tion 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 indi-
cator 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 retractdon transmission
pushes the torque arms forward which pull the main landing gear cables and
pushes the nose gear retraction tube forward, retracting the landing gear. When
the gear is fully retracted, the gear uplimit 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 positon, 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.

LANDING GEAR AND BRAKE SYSTEM
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‘ ‘ - Figure 7-12. Landing Gear Retraction System
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7-34. REMOVAL OF RETRACTION TRANSMISSION ASSEMBLY. (Refer to Figure
7-14.)
a. Remove the gear retraction transmission assembly by using the following procedure:

1. Place the airplane on jacks. (Refer to Jacking, Section II.)

2. Open the retraction transmission access door located between the two front
seats.

3. Disconnect transmission motor electrical leads by sliding back the protective
covering and uncoupling the quick disconnect terminals.

4. Place the emergency retraction release handle (18) in the full up position.

S. Disconnect the transmission retraction spring located on the left side of the
transmission housing.

6. Remove the cotter pin, washer and pin (12) attaching the transmission housing
to the mounting bracket.

7. Remove the transmission assembly from the well.

7-35. CLEANING, INSPECTION AND REPAIR OF GEAR RETRACTION
TRANSMISSION. (Refer to Figure 7-13.)

a. Remove the six screws attaching the transmission cover (7) to transmission housing
and remove the cover noting the position of the mounting lug.

b. Wipe the 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 a2 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 fit. Once
the arm is released, ascertain that there is no binding through its travel.

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.

f. Check for wear within the transmission by turning the transmission screw (4) bv
hand and noting end play in the transmission drive shaft (24). End play usually indicates a
worn thrust bearing or a loose connection between the thrust bearing and drive shaft. If end
play is in excess of 0.015 of an inch, the transmission should be replaced.

LANDING GEAR AND BRAKE SYSTEM
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g The coupling (10) between the transmission and motor may become worn to a point
where the metal inserts in the coupling protrudes from the rubber, thus causing chatter. This
chatter may be eliminated by grinding the metal inserts until they are 0.010 to 0.01S of an
inch below the surface of the rubber. This grinding operation may be repeated until the
coupling reaches a minimum diameter of one inch and then should be replaced.

h. Adjust the motor brake (20) (early type) by adjusting the nut on the brake support
rod (22) until the brake disc (18) 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 transmission housing with grease per special instruction found on
Lubrication Chart in Section II of this Service Manual.

7-36. INSTALLATION OF RETRACTION TRANSMISSION ASSEMBLY. (Refer to
Figure 7-14.)

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.

¢ Attach the retraction spring (22 or 23) to the transmission and adjust the cotter pin
between the spring and floorboard to maintain enocugh tension on the spring to hold the
transmission away from the retraction torque tube during emergency gear extension.

d. Lubricate the torque arm through bolt (13) and hook the transmission tube (19)
over the boit.

e. Place the emergency release handle (18) in the down and locked position, locking
the transmission release tube around the through boit.

f. Connect the electrical leads and slide the protective covering over the terminals and
tie at both ends.

g Check for proper operation and adjust. (Refer to Paragraph 7-44.)

LANDING GEAR AND BRAKE SYSTEM
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CONOPRWN -

. RELEASE ARM

RELEASE TUBE

. TRANSMISSION SCREW NUT

TRANSMISSION SCREW

. ROLL PIN STOP

TRANSMISSION

. TRANSMISSION COVER PLATE
. TRANSMISSION GASKET

SCREW BEARING

. COUPUING

. BEARING RETAINING PLATE
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. LINK

. TRANSMISSION RETRACTION SPRING

SERIAL NOS. 30-2 TO 30-92 INCL.

15.
18.

17.
18.
19.
20.

21,
22
23.
24.
25.

TRANSMISSION RETRACTION SPRING
SERIAL NOS. 30-93 AND UP

MOTOR BRAKE ASSEMBLY

SERIAL NOS. 30-1 TO 30-648 INCL.
BRAKE SOLENOID

MOTOR BRAKE DISC

SPRING TENSION

MOTOR BRAKE ASSEMBLY

SERIAL NOS. 30-649 AND UP AND USED
WITH SERIAL NOS. 30-1 TO 30-648
BRAKE SOLENOID

BRAKE SUPPORT ARM
TRANSMISSION MOTOR
TRANSMISSION DRIVE SHAFT
RETRACT SPRING BRACKET

Figure 7-13. Landing Gear Retractdon Transmission Assembly
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7-37. REMOVAL OF NOSE LANDING GEAR PUSH-PULL CONTROL ROD. (Re-
fer to Figure 7-14.)

a. Place the airplane on Jacks (Refer to Jacking, Secdon II.)

b. Open the retracton transmission door located between the two front seats
and disconnect the ransmission by pulling up on the release lever.

c. Retract the landing gear undl it hangs in the neutral position, by using the
emergency extension lever.

d. Disconnect the push-pull rod (11) from the underside of the left torque arm -
(9) by removing the cotter pin, washer and pin.

e. Disconnect the forward end of the rod at the left drag link located in.the
nose gear wheel well by removing nut, washer and bolt. Retract the gear enough
to allow removal of the attaching bolt through provided hole in the nose section
channel.

f. Remove the rod by removing end bearing and pulling it through seal and
nose gear wheel well.

7-38. REMOVAL OF MAIN LANDING GEAR PUSH-PULL CONTROL CABLES.
(Refer to Figure 7-14.)

a. Place the airplane on jacks. (Refer to Jacking, Secton II.)

b. Open the retraction transmission door and disconnect the 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. Remove fuel selector console and carpet attaching screws, roll carpet back
off the center access panel and remove panel.

e. Remove the rear seats and carpetattaching screws on airplanes with Serial
Nos. 30-1 to 30-852 inclusive and 30-854 to 30-901 inclusive.

f. Roll the carpet back and remove floor panel aft of the main spar. '

g. On airplanes with Serial Nos. 30-853 and 30-902 and up, remove access
panel on bottom of fuselage.

h. Disconnect the retraction cables (7 and 8) from the torque arms (9 and 10)
by removing attaching cotter pins, washers and pins.

i . Remove castle nuts (3 and 4) from cables at the bulkhead aft of the retrac-
tion transmission.

j . Remove clamps securing cables to bottom of the fuselage.

k. Enter through the wheel well and disconnect cable ends from upper main
gear drag links by removing attaching nut, washers and bolts.

| . Disconnect cables from the support brackets (36) by removing nuts (34) and
washers.

LANDING GEAR AND BRAKE SYSTEM
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m. Remove the end bearings from the cables at the drag links by backing off
the jam nuts and unscrewing the end bearing.

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.

7-39, 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 condi-
tions.
1. 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 un-
favorable conditions .
1. 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.
d. Repair of the push-pull controls is limited to replacement of parts.

7-40. ' INSTALLATION OF NOSE LANDING GEAR PUSH-PULL CONTROL ROD.
Install the nose gear push-pull rod using the following procedure:

a. With the rod end bearing removed from the aft end of the push- pull rod,
place the rod in the nose wheel well and slide it through the seal assembly.

b. Attach the rod end bearing to the aft end of the rod and check both end
bearings for proper thread engagement by sighting or inserting a piece of safety
wire through the safety hole.

c. Secure the aft end of the rod to the undersnde of the left torque arm at the
retraction transmission with attaching pin, washer and cotter pin.

-d. Because of adjustment later, temporarily attach the front rod end to the
left drag link clevis by inserting the countersunk bolt through the clevis from the
left allowing sufficient clearance between drag link clevis and fuselage.

e. Adjust push-pull rod per paragraph 7-47.

LANDING GEAR AND BRAKE SYSTEM
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7-41. INSTALLATION OF MAIN LANDING GEAR PUSH-PULL CONTROL
CABLE. (Refer to Figure 7-14.) Install the main landing gear push-pull control cables using
the following procedure:

a. Check cables for freedom of movement through housing prior to installation.

b. Remove the end bearing from the main gear end of the cable.

c. Install castellated nut on main gear end of the cable and insert through the access
hole in the floor and through the cable support bracket (36).

d. Install washers and castle nuts and attach the left gear cable (2) to the right torque
arm (10) at the transmission with pin, washer and cotter pin.

e. Install washers and castle nuts and place the right gear cable (1) over top the left
gear cable and attach it to the left torque arm (9) at the transmission with pin, washer and
cotter pin.

f. Adjust the cables at the bulkhead aft of the transmission 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 castellated nut (4) on the left gear cable (2). .

g. Place the adjusting washer (35) and nut (34) on the cable at the drag link end and
install jam nut and end bearing.

h. Attach the cables to the drag links with bolts, washers and nuts.

i. Tighten adjusting nut at the support bracket.

j- Clamp the cables to bottom of the fuselage and spar to prevent chafing.

NOTE

Install conduit with minimum number of bends. Avoid bends
with radius less than eight inches.

k. Adjust the cables. (Refer to Paragraph 7-46.)
L Operate the landing gear to check for freedom of movement.

NOTE

When checking the landing gear for operation on jacks,
disconnect the retraction transmission and nose gear down
lock springs. Following adjustment to any of the three gears
in which the control tubes/rod 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 oher.

m. When all checks and adjustiments are completed, safety all the castellated nuts as
shown in Figure 7-14 Sketch B, with MS20995-C41 safety wire.

n. Install floor panels and attach with screws.

o. Position the carpet and secure with screws.

p- Install fuel selector console.

q. Install the seats.

LANDING GEAR AND BRAKE SYSTEM
Revised: 4/26/78



PIPER TWIN COMANCHE SERVICE MANUAL

7-42. ADJUSTMENT OF LANDING GEAR RETRACTION SYSTEM.
a. After changing or adjusting any assembly of the gear or retraction system,
an adjustnent of its following component should be made.
Example: Replacing or adjusting drag link, recheck push-pull cable or
rod adjustment.
Example: Shimming left nose gear draglink clevis, recheck push-pull rod.

NOTE

When adjusting the complete landing gear system, fol-
low the adjusting procedure, in sequence, as outlined
in paragraphs 7-43 through 7-49. Always jack the
airplane before attempting any adjustment.

7-43. ADJUSTMENT OF LANDING GEAR SAFETY SWITCH.

a. The landing gear safety switch located 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 adjustng rod (Refer to Figure 7-9, Sketch
B) is adjusted by placing the gear in full down posidon and the strut fully extended.
Screw the actuator arm (41) down until the switch clicks on, then screw down an
additdonal 0.187 of an inch and secure with jam nut (40).

¢. “The round switch used on aircraft without the adjusting rod and arm is ad-
justed by compressing the strut undl 5.5 inches is obtained between the top of
the gear fork (34) and bottom of the gear housing (15), then adjustthe switch down
until it contacts the striker plate. Secure the switch and safety.

d. Ascertain that either switch will actuate in the last 0.75 of an inch of oleo
extension.

7-44. ADJUSTMENT OF THE GEAR DOWN LIMIT SWITCH.

a. Before attempting any adjustment of the down limit switch, ascertain that
the nose and main gear drag link assemblies are properly adjusted. Refer to
Paragraphs 7-12 and 7-25.

b. Each main gear down limit switch attached to the side brace drag link as-
sembly is adjusted by moving the switch toward or away from the striker plate.
When the landing gear is down and locked, the limit switch should have broken
contact.

¢. The nose gear down limit switch located at theleft 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 contact.

LANDING GEAR AND BRAKE SYSTEM
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d. Check operation of the down limit switches by the following procedure:
1. Open landing gear retraction motor circuit breaker.
2. Turn on the master switch.
3. Disconnect the retraction transmission by pulling up on the release lever and manually
retracting the landing gear using the emergency extension lever.

4. At the point where the green light goes out, apply rearward pressure on the nose gear and
inward pressure on the main gear. The gear should not unlock.

7-45. ADJUSTMENT OF GEAR RETRACTION TRANSMISSION ASSEMBLY. (Refer to Figure
7-14.) Adjust the retraction transmission by using the following procedure:

a. 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 castellated nut and the cable(2) from the left gear has one thread exposed forward of the castellated nut. (A
spanner wrench may be fabricated to tighten the castellated nuts, see Figure 7-29.)

NOTE

The main gear push-pull cables cross each other aft of the retraction
transmission.

¢. Turn the transmission release tube (19) on actuator screw to maintain a distance of 10.875 inches
between the center of the transmission mounting pin (12) and center of the thru bolt (13) connecting the lower
portion of the torque arms. This adjustment should allow approximately a (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 [/8 inch of being full aft.

e.  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 rods extend past the check holes in the rod end fittings.
Secure the rod end fitting jam nuts and safety all pins.

g. Safety wire all castle nuts as shown in Figure 7-14 Sketch A,
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PUSH PULL CABLE. RIGHT GEAR

PUSH PULL CABLE. LEFT GEAR

CASTLE NUT

CASTLE NUT

CABLE ROD. RIGHT GEAR

CABLE ROD, LEFT GEAR

ROD END

ROD END

. LEFT TORGUE ARM. RIGHT GEAR

10. RIGNT TORQUE ARM, LEFT GEAR

11. PUSH PULL ROD. NOSE GEAR

12. TRANSMISSION MOUNTING PN

13. THRU BOLT, TORQUE ARMS

14. TRANSMISSION SCREW

16. TRANSMISSION SCREW NUT

16. AOLL PN STOP

17. ROD END CONNECTING PIN

18. RELEASE LEVER

19. RELEASE TUBE

20. TORQUE TUBE

21. EXTENSION LEVER, EMERGENCY

22. TRANSMISSION RETRACT SPRING
PA-30. SERIAL NOS. 30-2 to 30-92,
INCLUSIVE

23. TRANSMISSION RETRACT SPRING
PA-30, SERIAL NOS. 30-93 AND UP

24. BRAKE ASSEMBLY

28. MOTOR SUPPORT ROD

26. TRANSMISSION

27. TRANSMISSION LUG

OBNOR LN~

TRANSMISSION MOTOR
EXTENSION SOCKET, RIGHT
EXTENSION SOCKET, LEFT

MAIN SPAR, RIGHT

PUSH PULL CABLE. RIGHT GEAR
CASTLE NUT
WASHER

SUPPORT BRACKET
SAFETY WIRE

YggrEE=ESE

] A184

FUSELAGE 32

TYPICAL SAFETY WIRE INSTALLATION =~

SKETCH A

TRANSMISSION MOUNTING BRACKET -

MS246656-360

1696

MIN. 1/8"

Figure 7-14. Landing Gear Retraction Transmission Installation
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7-46. ADJUSTMENT OF MAIN GEAR PUSH-PULL CABLES.

a. Withthe transmission assembly adjusted (Refer to Paragraph 7-45) and the
gear down and locked, adjust the push-pull cable rod end so the bearing hole
aligns with the hole in the drag link.

b. Extend the rod end fitting one-half turn on an old cable and one complete
turn on a new cable. This will provide the necessary preload to absorb backlash
or play in the cable. Also, it will produce a small amount of constant pressure,
through the cable, against the gear drag link when the gear is down and locked.

Cc. Be sure the threads of the push-pull cable extend past the check hole in the
rod end fitting. Tighten the jam nut against the rod end fitting and install assist
spring.

7-47. ADJUSTMENT OF NOSE GEAR PUSH-PULL ROD.

a. Atach the retraction rod clevis to the left nose gear drag link. Shims are
installed between the clevis and drag link for correct retraction of the nose gear
into the wheel well. Clevis shims, P/N 23115-00, are 0.032 of an inch only and
a maximum of three may be installed.

b. With the main and nose gear down and locked, adjust the push-pull rod end
fitting until the hole inthe rod end bearing aligns with the hole inthe clevis, then
turn the rod end in one complete turn. For proper clearance of the clevis, in-
stall the clevis bolt with the countersunk portion at the left or outboard side.

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.

¢. Check nose gear door adjustment. (Refer to Paragraph 7-17.)

+=48. ADJUSTMENT OF GEAR UP SWITCH. (Refer to Figure 7-15.) Adjust the
gear up switch using the following procedure:
a. Rertract 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.

b. If the gear does not retract far enough, move the switch (3) up inits bracket
and run the check again. On the late model airplanes a set screw (2) is located
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A232

TORQUE AAM ASSY,
FINE ADJNUSTMENT SCREW
LIMIT SWITCH

« LIMIT SWITCH SPRING

» @ N -
PR

Figure 7-15. Landing Gear Up Limit Switch

in the left torque arm (1) for fine adjustment purposes.

c. If the gear retracts too far before the motor shuts off, the switch must be
moved down in its bracket. -

d. To determine a proper fit of the main gear, retract the landing gear. The
main gear should be pulled snugly against the rubber stop blocks located in the
wheel well, and the nose gear should retract far enough.

e. Should it be found necessary to adjust the nose gear, remove or add shims
at the drag link clevis, then readjust the push-pull rod.

f. Check nose gear and main gear door adjustument. (Refer to Paragraphs
7-17 and 7-30.)

7-49. CHECKING LANDING GEAR RETRACTION LOAD. (Refer to Figure
7-16.) After the landing gear has been lubricated and properly adjusted as de-
scribed inthe preceding paragraphs, check retractionload by using the following
procedure:

a. Place the airplane on jacks. (Refer to Jacking, Section II.)

b. With the gear fully extended, disconnect the retraction transmission as-
sembly by pulling up on the emergency reiease lever.

LANDING GEAR AND BRAKE SYSTEM
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c.  Partially retract the gear until it hangs in the neutral position by using the emergency extension

lever.
d. Install adpater tool (P/N 26347-00) in the left socket of the retraction torque tube.
e.  Ascertain that the shoulder of the adapter is completely seated on the torque tube socket.
f.  Open the gear motor circuit breaker to prevent motor from running during gear check.
g.  Partially retract landing gear using adapter and install torque wrench on adapter, aligning the

center line of the torque wrench with the center line of the retraction torque tube.
h.  Turn on the master switch and slowly pull aft on the torque wrench completely retracting the gear.
i.  Observe torque reading when the amber gear up indicator light initially comes on. The torque
reading should not exceed limits given in Table VII-I.

TABLE VII-I. TORQUE FOR EFFECTIVE WRENCH LENGTH

EFFECTIVE WRENCH LENGTH MAXIMUM TORQUE
(INCHES) (FOOT POUNDS)
18 11
16 106
14 100
2 93
10 84

j.  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. It may not actuate soon enough causing the
main gear to be pulled too hard against the rubber stop blocks, exerting excessive load on the system. The main
gear should fit snugly against ‘the rubber stop blocks in the wheel well.

Issued: 12/29/72 LANDING GEAR AND BRAKE SYSTEM

2C13




PIPER TWIN COMANCHE SERVICE MANUAL

ALIGN TORQUE WRENCH WITH CENTER
LINE OF RETRACTION TORQUE TUBE

CENTER OF GRIP AREA OR HAMDLE
PIVOT POINT DEPENDING ON TYPE CF WRENCH

EFFECTIVE WRENCH
LENGTH

ADAPTOR

P/N 26347 -00
- EFFECTIVE ADAPTER

LENGTH = 12 INCHES

ZTh

SOCKET — .
MAIN GEAR PUSH.PULL CABLE NQSE GEAR PUSH-FULL ROD
\\ 1w <

Figure 7-16. Torque Wrench and Adapter Installation
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t. sPacem

2. THMAQUEN BOLT . TOAGQUE ARM
3. TORQUE TUBE a3SEMOLY

4. AOLLER ASSEVEL”

S. LOCK ARM

8. JAM NyT

7. COTTER Pin

8. ATTACHMENT F.TTING

9. PAINg

0.

ATTACHMENT BOLT

Figure 7-17. Landing Gear Down Lock Installation

7-50. ADJUSTMENT OF LANDING GEAR DOWN SAFETY LOCK. The purpose of the gear down
safety lock is to 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 not intended to be transferred to the
push-pull rod and cables.
a. Ascentain 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 [1.)
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 ﬁttmg in the desired direction.
6. Install ﬁttmg and spring (9) in the bulkhead bracket and secure with bolt.
7. Tighten jam nut, install cotter pin and safety wire attachment bolt head.
c.  Check the gear down safety lock by using the following procedure:
1. Install the emergency gear extension lever in the torque tube socket, makingsuretis properly
seated and fully extended.
2. Atutach an accurate spring scale (0 to 100 pound range) to the bottom of the extension lever
knob.
3. Pull out on the gear motor circuit breaker and turn on master switch.
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« MOUNTING SCREWS
« MITRO SWITCHES
« STRICKER PLATE
. ACTUATOR ROLLER

Figure 7-18. Landing Gear Warning Switch Installation

4. Disengage the down safety lock and measure force on the exension lever by pulling horizo
tally aft on the spring scales until the gear downlock light goes out.

S. 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.

7-51. LANDING GEAR WARNING SWITCH.

7-52. REMOVAL OF LANDING GEAR WARNING SWITCH.

a. Remove the left side panel from the throttle quadrant by loosening the snap fasteners or removing
attaching screws,

b. Remove screws, nuts and washers attaching switch bracket to quadrant.

c. Disconnect the electrical wires from the switches and remove the switches and bracket.

7-53. INSTALLATION OF GEAR WARNING SWITCHES.

a. Connect the electrical leads to the micro switches.

b. Place the switches in their bracket and secure with assembly to the throttle quadrant with screws,
washer and nuts.

c.  Adjust warning switches per paragraph 7-54.

d. Place the side panel on quadrant and snap into place or secure with screws.
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7-54. ADJUSTMENT OF GEAR WARNING SWITCH. The following is the procedure for adjusting the
gear warning horn micro switches.

a. Startand run up the engines with the propeller set for high RPM. Retard the throttle until 12 inches
of manifold pressure is indicated.

b.  Mark the throttles in some mannerso theycan be returned to the proper setting indicated during the
run-up after the engines have been shut down.

¢.  Place the airplane on jacks (Refer to Jacking, Section Il) and retract the landing gear.

d. Position the throttle at the location which gave the proper manifold pressure indication.

e.  With the battery master switch ON, loosen the mounting screws (1) (Refer to Figure 7-18) on the
micro switch mounting bracket and move the switches up or down until the gear warning horn starts to
operate.

f.  Tighten the mounting screws to secure the switches.

g. Withthe gear warning horn operating, lower the gear to insure that the horn ceases to operate when
the gear is down and locked.

h. Remove the airplane from the jacks.

i.  Flight test the airplane to insure proper operation of the gear warning system with the gear up and
power reduced below 12 inches of manifold pressure.

j. Reduce power on one engine and insure amber light flashes.

k. Ifhornfailstooperate at the required setting, mark the throttles at the proper manifold pressure and
repeat the adjusting procedure.

7-55. WHEELS.

7-56. REMOVAL AND DISASSEMBLY OF NOSE WHEEL. (Refer to Figure 7-19.)

a. Place the airplane on jacks. (Refer to Jacking, Section I1.)

b. To remove the nose wheel, remove the axle tie rod nut. tie rod and axle plugs. Insert a 1.437 inch
diameter tube into the fork and tap out the axle from the wheel assembly.

¢. Flex the fork enough to remove the wheel spacers and to allow the wheelto clear the fork assembly.

d. The wheel may be disassembled by deflating the tire and removing the screws (8) securing the grease
seal retainers (5).

e. Remove the retainer and bearmg cones (4).

f. Remove the bolts (12) securing the whee!l 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.
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1. WHEEL HALF 7. WASHER
2. WHEEL HALF 8. SCREW
3. BEARING CuP 9. WASHER
4. BEARING CONE 10. NUT

6. GREASE SEAL RETAINER 11. WASHER
8. GREASE SEAL, FELT 12. 8OLY

Figure 7-19. Nose Wheel Assembly

7-57. INSPECTION OF NOSE WHEEL ASSEMBLY.

a. Visually check all parts for cracks, distortion, defects and excess wear.

b. Check de bolts for looseness or failure.

c. Check internal diameter of felt grease seals. Replace the felt grease seal
if surface is hard or gritty.

d. Check tire for cuts, internal bruises and deterioration.

e. Check bearing cones and cups for wear and pitting and relubricate.

f. Replace any wheel casting having visible cracks.

7-38. ASSEMBLY AND INSTALLATION OF NOSE WHEEL.

a. Ascertain that the bearing cup (3) in each wheel half is properly instalied.
Install the tire and join the two wheel halves. Install the through bolts (12) with
the nuts (10) to the wheel valve stem side, torque to the specification given on the
wheel and inflate the dre.

b. Lubricate and install bearing cones (4).

c. Install grease seals (6) and retainers (5) and secure with screws (3).

d. Flex the fork enough to allow for the installation of the wheel and spacer
tbes. Insert the axle tube, fork caps and tie bolt. Adjust the tie bolt nut to al-
low the wheel to turn free yet not fit loose on the axle.

LANDING GEAR AND BRAKE SYSTEM
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OUTER WHEELL MALF 8. SCREW

1.
2. INNER WHEIEL NALP 9. wasugr
3. DEARING CuPr 10, wur
4. SEARING CONC 11, wasnim
( S. GRKAIR SEAL RETAINGR 2. 8OLT
8. GACASE SEAL, FELT 13. BRAKE DISC
7. WASHER

Figure 7-20. Main Wheel Assembly, Serial Nos. 30-2 to 30-845 Incl.

7-59. REMOVAL AND DISASSEMBLY OF MAIN WHEEL.
a. Place the airplane on jacks. (Refer to Jacking, Section 11.)
b. . Remove the four bolts joining brake cylinder and lining back plate assembly and remove the brake
assembly.
c. Onairplanes with Serial Nos. 30-2 to 30-845 inclusive, remove and disassemble the wh.eelas follows
(Refer to Figure 7-20.):
1. Remove the axle tie rod nut, tie rod and axle plugs.
2. Insert a 1.875 inch diameter tube into the fork and tap out the axle from the wheel assembly.
3. Insert a prying tool between the side of the fork assembly and wheeland apply enough pressure
on the fork to allow the wheel to clear the fork assembly.
4. The wheel may be disassembled by using the following procedure:
(a) Deflate the tire and remove the grease seal retainer (5) by removing the attaching screw
(8).
(b) Remove the bearing cones (4).
(¢) Remove the bolis (12) securing the wheel halves together.
(d) The bearing cups (3) should be removed only for replacement and may be removed by
tapping evenly from the inside.
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. BEARING CUP

. BEARING CONE

GREASE SEAL RETAINER
. GREASE SEAL, FELT

. WASHER

. OUTER WHEEL HALF 9‘\@
. INNER WHEEL HALF
8

OCONPRADWN =

30-23

Figure 7-21. Main Wheel Assembly, Serial Nos. 30-846 to 30-2000 incl.

d. On airplanes with Serial Nos. 30-846 'to 30-2000 inclusive, remove and disassemble

the wheel as follows (Refer to Figure 7-21):

1. Remove the axle dust cover by removing attaching screws.

2. Remove the cotter pin and axle nut and slide the wheel off the axle.

3. The wheel may be disassembied by deflating the tire and removing the snap rings
(10) securing the grease seals (6) and seal retainers (5).

4. Remove the bearing cones (4) and remove the bolts (7) securing the wheel
halves.

5. The bearing cups (3) should be removed only for replacement and may be
removed by tapning evenly from the inside of the wheel.

7-60. INSPECTION OF WHEEL ASSEMBLY.
a. Visually check all parts for cracks, distortion, defects and excess wear.
b. Check tie bolts for looseness or failure,

c. Check internal diameter of felt grease seals. Replace the felt grease seals if surface is
hard or gritty.

d. Check tire for cuts, internal bruises and deterioration.
e. Check bearing cones and cups for wear and pitting and relubricate.
f. Replace any wheel casting having visible cracks.

LANDING GEAR AND BRAKE SYSTEM

Revised: 10/6/77
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-61. ASSEMBLY AND INSTALLATION OF MAIN WHEEL.

a. Ascertain that the bearing cup (3) in each wheel half is properly installed.

b. Install tire and join the two wheel halves.

c. Insert through bolts (12) with bolt heads on the brake disc side and torque to specifications given on
the wheel and inflate tire.

d. Lubricate the bearing cones (4) and install bearings, grease seals (6) and retainers (5). Secure
retainers with screws or snap rings.

e. On airplanes with Serial Nos. 30-2 to 30-845 inclusive, install the wheel as follows:

I.  The wheel may be installed by flexing the fork enough to allow for installation of wheel and
spacer tubes.
2. Insert the axle tube, fork caps and tie bolit.
3. Adjust tie bolt nut to allow the wheel to turn freely yet not fit loose on the axle.
f.  On airplanes with Serial Nos. 30-846 to 30-2000 inclusive, install the wheel as follows:
1.  Slide the wheel on the axle.
2. Tighten the axle nut to allow the wheel to turn freely yet not fit loose on the axle.
3. Safety the axle nut and install dust cover.

g. Install the brake assembly by positioning the brake lining back plates between the wheel and brake
disc and the brake cylinder on the torque plate. Insert the spacer block and shim between the back plates and
cylinder. and install the four bolts tosecure the assembly. If the brake line was disconnected, reconnect the line
and bleed the brakes. (Refer to Paragraph 7-72.)

7-62. BRAKE SYSTEM.

7-63. REMOVAL AND DISASSEMBLY OF WHEEL BRAKE ASSEMBLY. (Refer to Figure 7-22.)

a. To remove the brake assembly, disconnect the brake line from the brake cylinder and cap it to
prevent contamination.

b. Remove the four cap bolts (1) that join the brake cylinder housing (3) and lining back plate
assemblies (12). Remove the back plates from between the brake disc and wheel.

c. Slide the brake cylinder housing from the torque plate (13).

d. Slide the pressure plate (7) and lining (8) off the anchor bolts (14) of the cylinder housing (3).

e. The pistons (5) may be removed by injecting low air pressure in the cylinder fluid inlet and forcing
them from the housings.

f.  The lining (8 and 11) can be removed by prying it from the pressure plate (7) and back plates (12).

LANDING GEAR AND BRAKE SYSTEM
Issued: 12/29/72 2C21
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1. BOLT

2. WASHER

3. CYLINDER ASSEMBLY

4.0-RING

5. PISTON

8. INSULATOR

7. BACKING PLATE

8. LINING

9. SPACER
10. SHIM
11. UNING
12. BACKING PLATES
13. TORQUE PLATE
14. ANCHOR BOLT
18. BLEEDER FITTING
16. BLEEDER FITTING CAP
17. WASHER

30-23 18. NUT

Figure 7-22. Wheel Brake Assembly
7-64. 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 wear, grooves, scratches, pits or coning. Coning beyond .015 in either
direction would be cause for replacement. Wear of the disc should not be less than 0.345 of an inch at its
thinnest point. A single groove or isolated grooves up to 0.031 of an inch deep would not necssitate
replacement, but a grooving of the entire surface would reduce lining life and necessitate replacement of the
lining. Should it become necessary to remove the wheel disc, refer to paragraph 7-66.

e. If a powdry rust appears on the disc, it can be cleared up by one or two taxi braking applications.
Heavier rust may require removal of the disc so that it may be wire brushed and then sanded with 220 grit
sandpaper.

f. 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
0.093 of an inch or less, or the lining is worn uneven.

LANDING GEAR AND BRAKE SYSTEM C22 7-49
Revised: 4/6/8I 2C2 .



PIPER TWIN COMANCHE SERVICE MANUAL
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ANCHOR BOLT

HOLDING FIXTURE

CYLINDER BODY —

ANCHOR BOLT

Az T 9, |‘ 7

STEPSB : STEPC

PRESS

CYLINDER BODY
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Figure 7-22a. Removal and Installation of Anchor Bolts
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7-65. ASSEMBLY AND INSTALLATION OF WHELL BRAKE ASSEMBLY. (Refer to
Figure 7-22))

a. Lubricate the piston “O" rings (4) with fluid (MIL-H-5606) and install on pistons
(5).

b. Slide the pistons in cylinder housing (3) until flush with surface of housing.

¢. Slide the lining pressure plate (7) onto the anchor bolts ( 14) of the housing.

d. Slide the cylinder housing assembly on the torque plate (13) of the landing gear.

e. Position the lining back plates (13) between the wheel and brake disc. Insert the
spacer block (9) and spacer shim (10) between the back plates and cylinder housing, and
install the four bolts (1) to secure the assembly. Torque to 60 inch-pounds and safety.

f. Connect the brake line to the brake cylinder housing.

g Bleed the brake system as described in paragraph 7-72.

NOTE

Replacement brake linings should be conditioned.
Perform three consecutive hard braking applications from 45
to 50 mph. Do not allow the brake discs to cool substantially
between stops. This procedure will wear off high spots and
generaté sufficient heat to glaze the linings.

7-66. REPLACEMENT OF WHEEL
BRAKE DISC.

a Place wheel half assembly into
boiling water for five minutes and remove
disc from wheel casting by use of pry
bars. (Refer to Figure 7-23.)

b. Clean casting thoroughly and
applv heavy coat of zinc chromate paint
in brake disc recess.

c. Place wheel casting into boiling
water for a few minutes; remove and
insert new replacement brake disc into the
expanded wheel. Ascertain that bolt holes
are aligned and brake disc is properly
seated.

1. ‘amaRE DISC 2. WREEL CASTING

Figure 7-23. Removal of
Wheel Brake Disc

LANDING GEAR AND BRAKE SYSTEM
Revised: 6/4/81_
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. FLUID RESERVOIR

+ MASTER CYLINDER, RIGHT

« PARKING BRAKE HANDLE

+ MASTER CYLINDER, LEFT

. FLUID LINE, RIGNT

. FLUID LINE, LEPT

. FLERIBLE HOSE

o BRAXE CYLINDER ABSEMBLE

—

' Figure 7-24. Brake System Installation
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7-67. REMOVAL OF BRAKE CYLINDER.

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 the cylinder<from its attachment fittings by removing the attaching
cotter pins, nuts, washer and clevis bolts.

c. Remove parking brake cable from cylinder by removing attaching clamp at
the top of the cylinder and loosening the set screw and pulling the cable from the
arm.

7-68. DISASSEMBLY OF BRAKE CYLINDER. (Refer to F igure 7-25.)

a. Loosen the gland packing nut(S5)and slide the piston rod assembly (8) out of
the cylinder assembly (15).

b. Remove the snap ring (14) at the bottom of the piston rod assembly and
slide off bushing (13), spring (12), piston (10), washer (9), packing nut (7) and
spring (4).

c. Remove the nut (24), washer (23), spring (22), bushing (21) and "O" ring
(20) attaching the parking brake arm (25) to the cylinder housing (15).

d. Remove the lower fluid llne fitting (19) and pull out the spring (18), "O
ring (17) and valve (16).

7-69. CLEANING, INSPECTION AND REPAIR OF BRAKE CYLINDER.
a. Clean the cylinder parts with a suitable solvent and dry thoroughly.

b. Inspect the interior walls of the cylinder for scratches, burrs, corrosion,
etc.

¢. Inspect the general condition of the fitting threads of the cylinder.

d. Check the piston and valve for scratches, burrs, corrosion, etc.

e. Repairs tothe cylinder are limited to polishing out small scratches, burrs.
etc. and replacing valve washer seal and "O" rings.

7-70. ASSEMBLY OF BRAKE CYLINDER. (Refer to Figure 7-25.)
NOTE
Use a small amount of hydraulic fluid (MIL-H-5606)
. onthe "O" ring and componentparts to prevent damage
and ease of handling during reassembly.
a. Instll the "O" ring (17) on the parking valve (16) and insert it into the cyl-

inder housing.

LANDING GEAR AND BRAKE SYSTEM
Issued: 12/29/72
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4. SPRING .
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16. CYLINDER ASSEMBLY 26. SCREW

Figure 7-25. Brake Master Cylinder Assembly

LANDING GEAR AND BRAKE SYSTEM
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b. Install spring (18) and fluid line fitting (19). .
c. Slide the actuating arm (25) into the cylinder housing and instail O ring ( 20).
bushing (21), spring (22), washer (23) and secure with nut (24).
d. Install “O” ring on inside (S) and outside (6) of gland packing nut (7).
e. Slide spring, gland packing nut (7), washer (9), piston (10) with “O™ ring (11),
spring (12) and bushing (13) on piston rod (8) and secure with snap ring (14).
f. Insert the piston rod assembly into the cylinder assembly and tighten gland nut.

7-71. INSTALLATION OF BRAKE CYLINDER. (Refer to Figure 7-26a.)
a. Position the cylinder in its mounting bracket and insert the upper mounting bolts

from the inboard side of each cylinder along with the appropriate hardware as shown in
Figure 7-26a.

WARNING

The correct upper mounting boit must be installed as shown
in Figure 7-26a for the particular serial numbered aircraft
being serviced.

b. ‘Insert the parking brake cable through the bushing in the actuating arm and secure
with set screw.

¢. Clamp the cable housing to the upper part of the cylinder assembly.

d. Connect the brake fluid lines to the cylinder fittings.

e. Bleed the brake system per instructions given in paragraph 7-72.

7-72. BLEEDING PROCEDURE. If the brake line has been disconnected for any reason, it .
will be necessary to bleed the brake and line as described below.

a. Place a suitable container at the brake reservoir to collect fluid overflow.

b. Remove the rubber bleeder fitting cap located on the bottom of the brake unit
housing on the landing gear.

c. Slide a hose over the bleeder fitting, loosen the fitting one turn and pressure fill the
brake svstem with MIL-H-5606 fluid.

NOTE

By watching the fluid pass through the plastic hose at the top
of the brake reservoir, it can be determined whether any air
has entered the svstem. If air bubbles are evident. filling of
the system shall be continued until all of the air is out of the
svstem and a steady flow of fluid is obtained.

d. Tighten bleeder fitting and remove the hose. Check brakes for proper pedal pressure.
e. Repeat this procedure on the other gear.
f. Drain excess fluid trom reservoir to Fluid Level line with a syringe.

LANDING GEAR AND BRAKE SYSTEM

Issued: 12/29/72
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Figure 7-26. Bleeding Brakes

SERIAL NO'S PA-39-128 & UP " SERIAL NO'S PA-30-1 & UP
PA-39-1 TO 122 INCL.

SHORTEST SUSHING !NBOARD

g A

1 2 3 3 LM

1. M324685-132

2. An310-3 f. M82486%-132

J, -An980- 104 2. aAm313.)

4. BUIHING- 14978084 3. AN96%. 19,

S, SUSHING-4U022- 119 | 4. Winine

6, = —R.N. AN23-3 . Suswine

V. = =N 2722 6, — —a.n, AN23:D!
8. An960-4168, - —L.N. ANZ3-})

WARNING

CLEVIS BOLT MUST BC :NSTALLED
WITH MEAD FACING AS SHOWN

W

Figure 7-26a. Brake Cylinder Installation
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TABLE VII-II. TROUBLESHOOTING CHART (LANDING GEAR SYSTEM)

Trouble

Cause

Remedy

Landing gear retrac-
tion system fails to
operate.

Gear motor circuit
breaker open.

Wire broken on
safety switch.

Transmission motor
assembly inoper-
atve.

Transmission motor
assembly burned out.

Reset circuit breaker.

Check safety switch and
repair wire connection

Repair wiring and
replace motor if -
necessary.

Replace transmission
motor assembly.

Warning horn fails to
operate when throttles
are closed and landing
gear is reactng.

Micro switches on
throttles out of
adjustnent.

Nose gear down limit
switch inoperative.

Warning horn assembly.

. Adjust micro switch.

(Refer o Paragraph
7-54.)

Repair wires and
replace limit switch
if necessary.

Adjust or replace if
necessary.

Transmission assembly
motor does not stop
when landing gear is
in the fully extended
position.

Landing gear down limit
switches out of
adjustment.

Adjust down limit
switches.

Amber GEAR UP light
out.

Lamp burned out.

Replace lamp.

LANDING GEAR AND BRAKE SYSTEM
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TABLE VII-II. TROUBLESHOOTING CHART (LANDING GEAR SYSTEM) (conr)

Trouble Cause Remedy
Amber GEAR UP light Landing gear up limit Adjust limit switch.
out. (cont) switch out of adjust-
ment.
GEAR INDICATOR Reset circuit breaker.
LIGHTS circuit
breaker open.

Warning horn fails to Micro switches at Adjust micro switch.
stop when throtties throttle controls out (Refer to Paragraph
are closed and landing of adjustment. 7-54.)
gear is extended.

Nose gear down limit | Repair wires and
switch inoperative. replace limit switch
. if necessary.

Transmission motor Landing gear up limit Adjust limit switch at
assembly does not shut| switch out of adjust- retraction torque tube
off when gear is in fullyy ment. arm.

retracted position. )

Green GEAR DOWN Lamp burned out. Replace lamp.

light out.
Gear down limit Adjust limit switches.
switches out of
adjustment.
GEAR INDICATOR Reset circuit breaker.
LIGHTS circuit
breaker open.
. LANDING GEAR AND BRAKE SYSTEM
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TABLE VII-II. TROUBLESHOOTING CHART (LANDING GEAR SYSTEM) (cont)

Trouble

Cause

Remedy

Transmission screw
operates but release
tube remains

stadonary.

Bearing retainer sleeve
hits pin.

Bearing retainer sleeve
hits other restricton.

Rig landing gear system
so that when trans-
mission motor assem-
bly stops, bearing
retainer sleeve is
1/8 inch or more
from the roll pin stop.

Remove restricton.

Landing gear will re-
tract with oleo strut
in a depressed con-
dition.

Safety switch out of
adjustment.

Adjust safety switch.

LANDING GEAR AND BRAKE SYSTEM
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Figure 7-28. Fabricated Nose Wheel Alignment Jig -
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Figure 7-29. Fabricated Spanner Wrench

LANDING GEAR AND BRAKE SYSTEM

:12/29/72
Issued / / 2D11



PIPER TWIN COMANCHE SERVICE MANUAL

OIAL INDICATOR

CUNCH THE ROD END BEARING
BETWEEN THE 8OLT AND NUT

| ROD END

-

Figure 7-30. Inspection of Rod End Bearings
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7-73. INSPECTION OF THE LANDING GEAR MANUAL RETRACTION SYSTEM. (Reference material

from Section VII of this Service Manual.)
a. Place the airplane on jacks. (Refer to Paragraph 2-12.)
b. Disconnect each gear from the actuator. (Refer to Paragraphs 7-37 and 7-38.) Also disconnect the

past center locking springs.
c. Inspect all components for condition and wear. (Refer to Paragraph 7-39 and Tables VII-III and

VI-IV for wear limits.)
d. Inspect rod end bearings for wear by clinching the bearing between a bolt and nut arrangement as

shown in Figure 7-30, and using a dial indicator measure the total free play between the ball and race, the

maximum service limit is .005 of an inch.
e. Check the thru center travel of both the left and right drag links on the nose gear. (Refer to

Paragraph 7-10 and Figure 7-2.)
NOTE

Insure that both nose gear drag links contact their stops
simultaneously. (Refer to Paragraph 7-12, Step “h.”)

f. Check the thru center travel of each main gear side brace link. (Refer to Paragraph 7-23 and
Figure 7-8a.)

g Install the downlock springs on the nose gear. If only one spring is used, obtain Piper Service Kit
for additional spring installation. (Refer to Paragraph 7-11 for installation instructions.)

h. Disconnect and inspect main gear push-pull cables prior to installation. (Refer to Paragraph 7-39.).

i. Hookup both main gears and check manual retraction only. (Transmission not connected.) (Refer

to Paragraph 7-41.) Coordinate the overcenter locks. (Refer to Paragraph 7-46.)
j. Hookup the nose gear (refer to Paragraph 7-40) and rig to operate with the main gear.
(Transmission not connected.) Coordinate the overcenter locks. (Refer to Paragraph 747.)

NOTE

At this point the landing gear is now in a downlocked serviceable
condition, without the benefit of the transmistion.

k. Perform alanding gear retraction load test per Paragraph 7-49.
1. Connect transmission and perform a retraction and extension cycle of the landing gear

electrically. Make the necessary limit switch adjustments per information given in Paragraphs 7-42 thru

7-54. ,
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
Added: 6/28/76
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c247 .

Figure 7-31. Main Gear Wear Limits
Revised: 4/6/81 LANDING GEAR AND BRAKE SYSTEM.

2D14



PIPER TWIN COMANCHE SERVICE MANUAL

TABLE VII-III. MAIN GEAR WEAR LIMITS

Index Part Mfg. Limits Service Limits
No. No. Item I.D. 0.D. Min. | Max.
1 AN26 Bolt 373/.31 370 | 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 43651 4395
4a 20829 Stud .497/.495 494 | 497
4a 22512 Stud .560/.558 .557 1 .560
5 20737-6 Bushing .498/.500 498 | .501
5 20737-14 Bushing .561/.563 561 | .564
6 20737-5 Bushing .498/.500 498 | .s01
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 2373/.371 370 | .373
10 14843-60 Bushing .373/.375 .435/.433 373 | .376
432 | 435
11 24911 Link .4365/.4385 .4365] .4395
11 25046 Link .4365/.4385 4365 .4395
11 20768 Link .4365/.4385 4365| .4395
11 22577 Link
12 23412 Bearing-
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
(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: 4/26/78
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Figure 7-32. Nose Gear Wear Limits
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TABLE VII-IV. NOSE GEAR WEAR LIMITS

Index Part Mfg Limits Service Limits
No. No. Item LD. 0.D. Min. | Max.
| 1 ANG Bolt .374 +.000 370 | .374
-.003
2 14843-18 Bushing .3745/.375S8 - .3745] .3765
3 14843-18 Bushing .3745/.3755 .3745] .3765
4 207374 Bushing .374/.376 : 374 | 377
5 22066 Boilt .3742/.373‘7 37271 .3742
6 14843-18 Bushing .3745/.3755 37451 .3765
7 AN6 Bolt 374 +.000 370 | .374
-.003
7 AN6 Bolt .374 +.000 370 | .374
-.003 :
. 8 14843-18 Bushing .3745/.3755 37451 .3765
8 14843-19 Bushing .3745/.3755 .3745] .3765
9 20803 Bushing .374/.376 374 | 376
‘ 10 AN178 Bolt .4991/.4986 .4976| .4991
11 20777  Bushing .5015/.5000 .5000| .5025
11 31766 Bushing .5015/.5000 .50001 .5025
12 171640 Bushing .4995/.5005 .4995| .5015
12 171644 Bushing .4995/.5005 49951 .5015
13 13095 Nose Springs Spring is servicable when a 45 + 5 pound tension load
2 Resg. extends the spring to 4 inches (measured at the inside
of the end loops.)
. LANDING GEAR AND BRAKE SYSTEM

Revised: 4/26/78 ' 2D17




SECTION VIII
POWER PLANT
(Normally Aspirated)

Paragraph Aerofiche
Grid No.
8-1 INtrOdUCtION 4 uut ittt ittt tiee it eeanrenaanaaeaeaeonaneeiaasseas 2D20
8-2 DESCTIPHION . ot vtiiiieiiiit et eieeraeannnssosoconnnesonneesnssasecnnossas 2D20
8-2a Standard Practices - Engines ...... ..ottt ittt iieie i, 2D21
8-3 Troubleshooting . ...ooit it it i it ittt et ee e tnan e ennenananns 2D22
8-4 Engine Cowling ...coirniiiiiiiii ittt ittt aeenneeeaenancnnneenn, 2D22
8-5. Removal of Engine Cowling.......ooviiiiiniiiiiiinninneneennnnonas 2D22
8-6. Cleaning, Inspection and Repair of Engine Cowling ................... 2D24
8-7. Installation of Engine Cowling. .......coiiiiiiiiiniiirnneneennnnenes 2D24
8-7a. Cowl Flap Rigging . . ..ottt ittt i iierrneenaansancneennan 2D24
8-8. Propeller ... i e ittt et 2D24
8-9. Removal of Propeller. .. .....coiuiiriiiiiiinieniirrenrrneeennnenenn 2D24
8-10. Cleaning, Inspection and Repair of Propeller ......................... 2E2
8-11. Installation of Propeller ...........covvvuunnn.. e e 2E4
8-12. Adjustment of Low Pitch Blade Angle and Stop .............cvcvvnnn.. 2E8
8-13. Blade Track ......oiiiiiiiiii it it it i teee i taeeetenanans 2E9 -
8-14. Propeller GOVernor ... ... . ittt ittt ittt 2E9
8-15. Removal of Propeller Governor. ..........ccoiiiiiviiiennneeronnanenn 2E9
8-16. Installation of Propeller Governor ............cciiiiiviianneenannns 2E10 .
8-17. Adjustment of Propeller Governor ...........coiviiiienininneennnnn. 2E10
8-18. 8131 1 AP 2E 1
8-19. Removal of Engine. .. ....oviititinininiinieeiinennnennnneennnnans 2ET1I
8-20. Installation of Engine ........ ... ittt iiniiiieinnenennnanns 2E12
8-21. Engine Shock MountS. ... iitiiiiiiii ittt ieee it tierneenernnnananennans 2E13
8-22. Replacement of Engine Shock Mounts. ..........c.ceeviiiinineian., 2E13
8-22a. Installation of Oil Cooler ..... .. .ottt iiiiiiniiierinneronnnnsen 2E13
8-23. Induction Air FIler. .. ..ottt ittt eieeieanens, 2E14
8-24. Removal of Induction Air Filter ........ ... iiiiiiiiinrnneneneanennn 2E14
8-25. Service InStructions ......ciuiiiiriinnnneiennnnrenseasonnsonsnnnasas 2E 14
8-26. Installation of Air Filter ........ ... iiiiiiiiiiniiitnnnennnnnn. 2E14
8-27. Alternate Air Door ... ittt it iiireet et 2E14
8-28. Fuel InJector ..ot it it it ittt rieerannneranasennoananennnas 2E17
8-29. Fuel Injector Maintenance ............cciiiiiiiennnrnenneenennennas 2E17
8-30. Lubrication of Fuel Injector. ......... ... ... ittt iriinrnnannnns ... 2E17
8-31. Removal of Fuel Injector ..........cuririiiiiiiiiiiiiaeninneneenn 2E17
8-32. Preparation for Storage..........c.oitiiiiiiiiriineertarennnraaeen. 2E I8

Revised: 10/28/82

2D18



Weon e ¢ RS RGTRI M

Aerofiche
Paragraph Grid No.
8-33. Installation of Fuel Injector . . . . .. ... ... . ...... 2E20
8-34. Adjustment of Throttle and Mixture Controls . . ... ... . . 2E20
8-35. Adjustment of Idle Speed and Mixture . ... ... ... .... 2E21
8-36. Fuet Air Bleed Nozzles . . ... a. . . . . . . . v v . 2E22
8-317. Removal of Fuel Air Bleed Nozzles . . ... ........... 2E22
8-38. Cleaning and Inspection of Fuel Air Bleed
Nozzle . . ... . . . e 2E22
8-39. Installation of Fuel Air Bleed Nozzles . . . . . ... ....... 2E22
8-40. Ignition System Maintenance . . . . ... ... ... ... ... .. .. ... 2E23
8-11. Magneto . . . . . . . L e e e e e 2E23
842, InspectionofMagnetos . . . . .. ................. 2E23
843. Removalof Magneto . . ... ... ... ............. 2F2
8-14. Timing Procedure (Intemal Timing) . .. ............. 2F2
845. Installation and Timing Procedure . . . . ... ........ .. 2F3
8-16. Hamess Assembly . . . . . . . . . . . e e e 2F5
847. InspectionofHamess . . ... ... ................ 2F5
848. Removalof Hamess ... ... ... ... ............. 2F5s
8-49. Maintenanceof Hamess . . . . . ... ... ............ 2F6
8-50. Installationof Harness . . ... ... ............... 2F11
8-51. SparkPlugs .. ................. e e e e e e e e e e 2F12
8-52. Removalof Spark Plugs . . ... ... ............... 2F12
8-53. Inspection and Cleaning of Spark Plugs . . . .. ...... ... 2F13
8-54. Installation of Spark Plugs . . . .. ......... e e e 2F14
8-55. Lubrication System . . . . . . . . o ittt e e e e 2F14
8-56. Adjustment of Oil Pressure Relief Valve ... .......... 2F14
8-57. Oil Screensand Filters . . .. ... ... ............. 2F15

Revised: 10/28/82

2D19



PIPER TWIN COMANCHE SERVICE MANUAL

SECTION VIII

POWER PLANT
(Normally Aspirated)

8-1. INTRODUCTION. This section covers power plants used in the PA-30 and
is comprised of instructions for the removal, minor repair, service and instal-
lation of the engine cowling, propeller, propeller governor, engine, engine shock
mounts, induction system, fuel injector, fuel air bleed nozzles, ignition system
and lubricadon system.

8-2. DESCRIPTION. ThePA-30 is powered by two Avco-Lycoming 10-320-B1A,
four cylinder, direct drive, wet sump, horizontally opposed, fuel injected, air
cooled engines with a compression ratio of 8.5:1 rated at 160 HP at 2700 RPM and
designed to operate on 91/96 minimum octane aviation grade fuel.

Cowling completely encloses the engines and consists of two side access
panels, an upper and lower section and a nose section. The cowl flap is an inte-
gral part of the lower cowl and is operated manually through mechanical linkage,

Propellers are Hartzell full feathering, constant speed, each 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 low
pitch (high RPM). The centrifugal twisting moment of the blades also tends to
move the blades into low pitch. Opposing these two forces is a force produced
by compressed air between the cylinder head and the piston, which tendsto move
the blades into high pitch in the absence of governor oil pressure. Thus, feather-
ing is accomplished by compressed air.

The airplane’s induction system consists of a dry type air filter and an al-
ternate air door. The fuel system of the 10-320-BlA engines consists of a Bendix
RSA-3ADI type fuel injector and an AC fuel supply pump -as an integral part of
the fuel injector system. These engines are normally aspirated with no restric-
tions on maximum power output.

Bendix Scindlla S4LN-21 series magnetos are installed on both engines.
Each system consists of two single contact point magnetos with impulse couplings
on the magneto drive shaits to obtain the retard spark necessary for starting.

In addition to the aforementioned components; each engine is equipped with
a generator, on the earlier models, or an alternator, on the later models: a
geared starter and vacuum pump. Engine mounts are steel tubing construction

POWER PLANT
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attached at the firewall and incorporate vibration absorbing mounts.

The lubrication system is of the full pressure wet sump type. The oil pump, which is located in the
accessory housing. draws oil through a drilled passage leading from the oil suction screen located in the sump.
The oil from the pump then enters a drilled passage in the accessory housing, which feeds the oilto a threaded
connection on the rear face of the accessory housing, where a flexible line leads the oil to the external oil cooler.
Pressure oil from the cooler returns to a second threaded connection on the accessory housing from which
point a drilled passage conducts oil to the oil pressure filter. In the event that cold oil or an obstruction should
restrict the oil flow to the cooler, an oil cooler by-pass valve is provided to pass the oil directly from the oil
pump to the oil pressure filter.

The oil pressure filter screen or 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 through the pressure filter, the oil is fed through 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 excessive oil to return to the sump. while the
balance of the pressure oil is fed to the main oil gallery in the right half of the crankcase. Residual oil is returned
by gravity to the sump where, after passing through a screen, it is again circulated through the engine.

8-2a. STANDARD PRACTICES - ENGINES. The following suggestions should be applied wherever they
are needed when working on the power plant.

a. To insure proper reinstallation and/or assembly, tag and mark all parts, clips, and brackets as to
their location prior to their removal and/or disassembly.

b. During removal of various tubes or engine parts, inspect them for indications of scoring, burning or
other undesirable conditions. To facilitate reinstallation, observe the location of each part during removal.
Tag any unserviceable part and/or units for investigation and possible repair.

c. Extreme care must be taken to prevent foreign matter from entering the engine, such as lockwire,
washers, nuts, dirt, dust, etc. This precaution applies whenever work is done on the engine, either on or off the
aircraft. Suitable protective caps, plugs, and covers must be used to protect all openings as they are exposed.

NOTE

Dust caps used to protect open lines must always be installed OVER
the tube ends and NOT IN the tube ends. Flow through the lines may
be blocked off if lines are inadvertently installed with dust capsin the
tube ends.

d. Should any items be dropped into the engine, the assembly process must stop and the item removed,
even though this may require considerable time and labor. Insure that all parts are thoroughly clean before
assembling.

e. Never reuse any lockwire, lockwashers, tablocks, tabwashers or cotter pins. Alllockwire and cotter
pins must fit snugly in holes drilled in studs and bolts for locking purposes. Cotter pins should be installed so
the head fits into the castellation of the nut, unless otherwise specified, bend one end of the pin back over the
stud or bolt and the other end down flat against the nut. Use only corrosion resistant steel lockwire and or
cotter pins. Bushing plugs shall be lockwired to the assembly base or case. Do not lockwire the plug to the
bushing. :

f.  All gaskets, packings and rubber parts must be replaced with new items of the same type at
reassembly. Insure the new nonmetallic parts being installed show no sign of having deteriorated in storage.

Revised: 10/28/82 POWER PLANT
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g.  When installing engine parts which required the use of a hammer to facilitate assembly 01.
installation. use onlv a plastic or rawhide hammer.

h.  Anit-seize lubrication should be applied to all loose-fit spline drives which are external to the engine
and have no other means of lubrication. For certain assembly procedures. molybdenum disulfide in either
paste or powdered form mixed with engine oil or grease may be used.

CAUTION

Ensure that anti-seize compounds are applied in thin even coats. and
that excess compound is completely removed to avoid contamina-
tion of adjacent parts.

i.  Temporary marking methods are those markings which will ensure identification during ordinary
handling. storage and final assembly of parts.

8-3. TROUBLESHOOTING. Troubles peculiar to the power plant are listed in Table VIII-1l in the back of
this section. along with their probable causes and suggested remedies. When troubleshooting engines, ground
the magneto primary circuit before performing any checks on the ignition system.

8-4. ENGINE COWLING.

8-5. REMOVAL OF ENGINE COWLING. The procedure for removing the cowling is the same for both
engines.

Release the fasteners and remove the two side access panels.

Remove the screws that secure the top cowl and then remove cowl.

Disconnect the flap control rods by removing cotter pin, washer and pin.
Support the bottom cowl and remove attaching screws. .

acow

THIS SPACE INTENTIONALLY LEFT BLANK
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Figure 8-1. Engine Cowling and Cowl Flap Rigging
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e. Lower cow! a few inches and disconnect drain lines.
f. The nose cow! may be removed by pulling out the upper and lower hinge pins and
splitting the cowl.

8-6. CLEANING. INSPECTION AND REPAIR OF ENGINE COWLING.

a. The cowling should be cleaned with a suitable solvent and then wiped with a clean
cloth.

b. Inspect the cowling for dents, cracks, loose rivets, damaged or missing fasteners. and
damaged fiberglas areas.

¢. Repair all defects to prevent further damage. Fiberglas repair procedtires may be
accomplished according to Fiberglas Repairs. Section IV.

8-7. INSTALLATION OF ENGINE COWLING. The procedure for installing the cowl is
the same for both engines.

a. Position the two nose cowl halves on the front of the engine and secure with hinge
pins.

b. Position the bottom cowl and connect the drain lines.

¢. Attach the bottom cowl to the aft nacelle section and the nose cowl with screws.

d. Position the top cowl and secure with attaching screws.

e. Connect the cowl flap control rods to cowl flap with attaching pin. washer and
cotter pin. '

f. Position the side access panels and secure with fasteners.

8-7a. COWL FLAP RIGGING (Refer to Figure 8-1.)

a. Adjust the cowl flap control cable housing to act as the stop when the cowl flap is open
2 inches at its trailing edge in relation to the bottom engine cowl.

b. Adjust the cowl flap linkage to have the cowl flap flush with the bottom engine cowl
when the stop lug contacts the stop bushing (closed position).

8-8. PROPELLER.

8-9. REMOVAL OF PROPELLER. (Refer to Figure 8-2.) This includes all propellers,
standard and with spring backup kit installed, identified by a letter *S™ in the dash number.

NOTE

When removing the propeller, it is unnecessary to remove the
spinner, feather the blades, or remove the air charge. When
the propeller is removed for service or overhaul, the propeller
with the spring kit installed should be feathered on the
aircraft (see following “CAUTION™) and the spinner on
either prop must be removed according to section d of this
paragraph.

Revised: 4/6/81 POWER PLANT

2D24



PIPER TWIN COMANCHL SERVICE MANUAL

WARNING

Do not attempt to disassemble the propeller assembly any
further than stated in this manual. Only personnel at a
certified repair shop are authorized for repair and overhaul of
the propeller mechanism.

CAUTION

Under NO condition should blade paddles be used on either
propeller, excent to unfeather a propeller with the spring Kit
installed (see naragraph 8-11). If a propeller is to be feathered
on the ground. it should be done with the engine operating,
by usc of the propeller control on the throttle quadrant.

CAUTION

Prior to performing any work on the propeller, ascertain that
the master switch and magneto switches are OFF (grounded)
and the mixture controlis in the IDLE CUT-OFF position.

. SPINNER CAP ATTACHMENT SCREW
. SPINNER CAP
. AIR VALVE
CHECK NUT
. LOW PITCH STOP
O-RING
SPINNER
. SPINNER ATTACHMENT SCREW
. CHECK NUT
1 1o0. HuB BOLY
11. HUB NUT
12. BLADE
. 13. AFT SPINNER BULKHEAD
14. STUD
16. O-RING
16. SHIM
17. THIMBLE
18. SPRING
18. SLEEVE
20. STARTER RING GEAR

CODNOABWN

INSTALL FLANGE STUDS
IN SHORT BUSHINGS

Figure 8-2. Standard Propeller Installation
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a. Remove all hardware that attaches the nose cowl to the top and bottom engine
cowls. The top and side panels of the main cowl assembly may be removed for greater
accessibility. Work the nose cowl as far forward as possible, reach through the openine and
split the cowl by pulling the upper and lower hinge pins. Pliers may be needed to remove the
pins. The two halves of the cowl may be pulled forward and to either side of the propeller.
which should be in a vertical position for éase in removing the cowl.

NOTE

In some appropriate manner, index the proneller and starter
ring to facilitate installation.(Example - paint stripe). Do not
scratch the surface.

b. Place a drip pan under the rropeller to caich oil spillage.

¢. Cut safetv wire around the propeller mounting studs and remove the studs (14) from
the engine flange bv wrenching the nuts. These nuts are “frozen™ to the studs with loctite
and secured with roll pins, so the studs should turn with the nuts. Pull the propeller trom
the engine shatt.

d. In the event that the spinner and spinncr bulkhead are to be removed for cleaning,
inspection, adjustment of pitch stop, etc., remove the spinner nose cap attaching screws and
cap (1 and 2). Remove the spinner (7) by removing the safety wire and check nul (4) from
the propeller at the forward end of the forward spinncr bulkhead and the screws (8) that
secure the spinner to the aft bulkhead (13). The aft spinner bulkhead may be removed from
the hub by removing the locknuts (11).

8-10. CLEANING, INSPECTION AND REPAIR OF PROPELLER.

CAUTION

Prior to performing any work around propeller, discharge the
dome pressure.

Check for oil and grease leaks.
Clean the spinner, propeller hub and blades with a non-corrosive solvent.
Inspect the hub parts for cracks.
Steel hub parts should not be permitted to rust. Use aluminum paint to touch up, if
necessary. or replate during overhaul.
e. Check all visible parts for wear and safety.

apop
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f. Check the blades of the standard propeller to determine whether they turn freely on
the hub pivot tube. This can '.: done by rocking the blades back and forth through the
slight frcedom allowed by the pitch change mechanism. Do this by hand being careful not to
slam the intemal mechanism against the stops. If blades appear tight and are properly
lubricated, the propeller may need internal repair. (See WARNING on page 84.) This
cannot be done with the spring propeller due to the pressure exerted by the spring even
though the dome pressure is discharged.

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 8-3 for propeller blade care.

h. Check copdition of propeller mounting nuts and studs.

NOTE

It is recommended that for severe damage, intemal repairs
and replacement of parts, the propeller should be referred to
the Hartzell Factory or Certified Repair Station.

i. Each blade face should be sanded lightly with fine sandpaper and painted, when
necessary. with a flat black paint to retard glare. A light application of oil or wax may be
applied to the surfaces to prevent corrosion.

* j. Grease the blade hub through the zerk fittings. 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 the hub gaskets.

k. Check for air leaks by applying a soap solution around the air valve and stop
adjustment nut. Internal leakage will show up as air flows through the piston rod.

Revised: 1/31/74 POWER PLANT
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N

EXAGGERATED VIEW OF
NICK IN LEADING EDGE

EXAGGERATED VIEW OF - EXAGGERATED VIEW OF
SURFACE CRACK NICK IN FACE OF BLADE.

CROSSSECTION
BEFORE REPAIR
SLEND OZEPESTY FORTION
OF NICKS INTO LEADING
EOGE ALIGNMENT WITH
SMOOTH CURVES

CRO33SECTION
NOTE:  RECOMMENDED METHOOD FOR REMOVING NICKS, AFTER REPAIR
CRACKS, AND SCRATCHES IS BY USING RIFFLE

FILE AND/OR CROCUS CLOTH,

Figure 8-3. Typical Nicks and Removal Methods

8-11. INSTALLATION OF PROPELLER. (Refer to Figure 8-2.)

CAUTION

Prior to performing any work around propeller, ascertain that
the master switch and magneto switches are OFF (grounded)
and the mixture control is in the IDLE CUT-OFF position.

a. Clean the nropeller flange, starter ring and crankshaft flange.

b. Install spinner bulkhead (13) on propeller hub and secure with locknuts. Torque
bolts to shecifications given in Table VIII-I.

¢.  Ascertain that the starter ring gear is properly on the crankshaft flange. The oversize
tole in the starter ring must go over the oversize bushing.

d. Position the prop flange and starter ring gear so the two short bushings are
horizontal. (Refer to Figure 8-2.)

¢. Lubricate and install “*O” ring (15) in prob hub.
f. Install sleeve (19), spring (18), thimble (17) and shim (16) in engine crankshaft on

POWER PLANT
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‘ propeller installations NOT using the spring back-up system in the hub.

8 Place the propeller in a horizontal position and mount to the engine crankshaft.
Check alignment of paint stripe (refer to NOTE under Paragraph 8-9). Screw each stud into
its mating engine flange bushing a few threads at a time until all are tight. Torque the studs
to the specifications given in Table VIII-I.

h. Safety studs with MS20995-C41 wire. Safety wire is inserted through the roll pins.

i. Install spinner (7). Torque spinner screws (8) and check nut (4) per Table VIII-l.
Safety check nut with M§20995-C41 wire.

. Issued: 1/31/74 POWER PLANT
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NOTE

Do not check pressure or charge cylinder with PROPELLER
in the feathered position.

CAUTION

To obtain an accurate pressure reading when checking
propeller dome air pressure or to insure complete release of
all air pressure, place the propeller CONTROL in the feather
detent before measuring or releasing propeller air pressure.
This procedure will insure the free flow of all air within the
prop dome and prevent possible error in pressure readings or
injury to service personnel should the low pitch stop be
removed.

NOTE

If the propeller is in feather on the ground, it is undesirable
to run -t out of feather through engine operation due to
roughness which will occur possibly causing severe damage to
engine mount and exhaust system. Remove the air charge,
unfeather the blades with equal pressure applied by means of
blade paddles used on both blades as close to the hub as
possible. Listen for the quite distinctive *“‘clicks” of the high
pitch stop pins, then stop and remove the paddles.

j. Charge the cylinder through air valve (3) with dry air or nitrogen gas to the
prescribed pressure. Refer to Table VIII-I of this manual for an exact pressure for the
existing temperature. [t is most important that an accurate charge be maintained.

k. The amount of air pressure per existing temperature. as shown by Table VIII-I. is
very important and should always be used. If excessive pressure is used. in the propeller.
there is a possibility of feathering taking place at idle speed when the engine is warm and the
oil viscosity is low. An accurate air pressure gauge should always be used. A pressure gauge
and valve kit, number 756 771, may be purchased through a Piper Dealer or Distributor.

I.  When recharging the propeller, dry air or nitrogen gas should be used. It is important
not to allow moisture to enter the air chamber as this could cause the piston to freeze
during cold weather operation.

m. Test for leakage by using a soap solution or equivalent and applying it around the air
valve stem and adjustment stop nut.

n. To reinstall engine cowling, first put the propeller in a vertical position then fit the
two halves of the nose cowl together behind the spinner bulkhead and pin them together
with the two hinge pins through the top and bottom hinges. Slide the nose cowl back and
into proper location with the engine cowls. Locate holes und install all hardware that
attaches the cowls together. Install top and side engine cowl panels if removed. install
spinner cap.

POWER PLANT
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TABLE VIII-I

PROPELLER SPECIFICATIONS (PA-30)

_ Blade Angle Low Pitch (High RPM) 12° £0.015°

High Pitch (Low RPM) 78°
11) MEASUAR TAREN AT 30 INCH STATION, ‘ (Feathered)
Propeller RPM Engine Static High RPM 2700 max
Setting Engine Static Low RPM 1850 £ 50 min
Propeller Torque Description Required Torque
Limits (Dry)
Spinner Bulkhead (Aft) 22 foot-pounds
Propeller Mounting Bolts 50 foot-pounds
Propeller Mounting Studs 40-42 foot-pounds
Spinner Bulkhead Check 35-40 foot-pounds
Nut _
Spinner Attachment Screws 40 inch-pounds

CHAMBER PRESSURE REQUIREMENTS WITH TEMPERATURE
HC-E2YL-2, HC-E2YL-2B or HC-E2YL-2BF

Temp. °F Press. (psi) Temp.°F Press. (psi)
100 188 30 165
90 185 20 162
80 182 10 159
70 178 0 154
60 175 -10 152
50 172 -20 149
40 168 -30 : 146

HC-E2YL-2BS or HC-E2YL-2BSF

Temp. °F Press. (psi)
100 53
70 50
40 47
10 44
-20 : 4?2

NOTE: Do not check pressure or charge with propeller in feather position.

POWER PLANT
Revised: 1;31/74
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8-12. ADJUSTMENT OF LOW PITCH BLADE ANGLE AND STOP.

NOTE

Both types of propellers referred to. come from the ractory
with the low pitch stop adjusted for proper blade ungle. If,
however this adjustment has been disturbed. the procedure
given below is used for obtaining blade angle, but applies
only to the propeller without the spring kit A-2273 installed.
There is no way to check the low pitch blade anglc of the
propeller, with the spring kit installed, in the ficld. This is
due to the intemal spring producing a force near to that of
the air charge in the standard propeller which can and has to
be released to make this adjustment. The spring sunplies
constant pressure to the blades making it very difficult to
rotate the blades to a point where the low pitch stop is
contacted. Therefore, if the blade angle on a snring propeller
is suspected to be wrong it should be referred back to the
Hartzell factory or Certified repair shop.

a. Procedure for obtaining blade angle and adjusting low pitch stop.

1. The blade angle (refer to Table VIII-I) is determined by placing a propeller
protractor on the face side of the propeller at the 30 inch station as measured from the hub

centerline. The
2

RPM by about

POWER PLANT

blade must be horizontal.

2. The low pitch stop is adjusted by rotating a screw in the nose of the propeller
cylinder. Rotating the screw clockwise increases the low pitch angle and reduces the static

100 RPM for each half turn, or vice versa.

CAUTION

Before adjusting the low pitch stop screw, the air pressure
should be dropped to zero. Unless this is done, it is possible
to unscrew the low stop far enough to disengage the threads,
allowing the air pressure to blow the stop screw out with
great force. To insure the complete discharge of all air
pressure within the dome, place the propeller CONTROL in
the feather detent. There should be at least four threads of
the stop screw engaged.
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b. After the low pitch stop has been adjusted tor proper blade angle, torque the los\_r
pitch stop jam nut to 30 foot-pounds. The governor should then be adjusted to obtain
maximum rated engine RPM during take-off and climb (2700 RPM.)

8-13. BLADE TRACK. Blade track is the ability of one blade tip to follow the other, while
rotating, in almost exactly the same plane. Excessive difference in blade track - more than
0.062 inch - may be an indication of bent blades or improper propeller installation. Check
blade track as follows: -

a. With the engine shut down and blades vertical, secure to the aircraft a smooth board
just under the tip of the lower blade. Move the tip fore and aft through its full
*‘blade-shake™ travel making small marks with a pencil at each position. Then center the tip
between these marks and scribe a line on the board for the full width of the tip.

b. Carefully rotate propellef by hand to bring the opposite blade down. Center the tip
and scribe a pencil line as before and check that lines are not separated more than 0.062
inch.

c. Propellers having excessive difference in blade track 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. Other conditions will require installation in the prescribed manner.
(Refer to paragraph 8-11.)

8-14. PROPELLER GOVERNOR.

8-15. REMOVAL OF PROPELLER GOVERNOR.

a. Remove the left and right side panels of the engine cowl.

b. Remove the top engine cowl by removing attaching screws.

¢. Disconnect governor control cable from control arm by removing nut and washer
from ball joint. . :

d. Disconnect control cable from bracket by removing nuts, washers and screws from
clamp.

¢. Remove nut and washer from governor adapter mounting stud allowing the control
cable bracket to be removed.

f. Remove the governor mounting stud nuts. It will be necessary to move the governor
from its mounting pad as the nuts are being removed before the nuts can be completely
removed. ‘

g. 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 nad
to prevent damage caused by foreign matter.

POWER PLANT
Revised: 1/31/74
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8-16. INSTALLATION OF PROPEL-
LER GOVERNOR.

a. Cleanthe mounting pad thoroughly
making very certain that there are no
foreign particles in the recess around
the drive shaft.

b. Place the governor mounting gas-
ket in position with the raised portion
of the screen facing away from the en-
gine,

c. Install the control cable bracket
on the governor.

d. Aligun the splines on the governor
shaft with the engine drive and the cable
bracket with the governor adapter
mounting stud and slide the governor Figure 8-4. Propeller Governor
into position. )

e. With the governor in position, raise the governor enough to install washers
and start mounting nuts. Secure bracket to adapter withwasher and nut, torque-
ing nuts evenly,

f. Connect the control cable end to the governor control arm. The ball stud
is installed in the inner hole of the control arm.

g. Secure the control cable to bracket with clamp, screw, washer and nuts,

h. Adjust governor control per paragraph 8-17.

i. Install engine cowl per paragraph 8-7.

RPN ADJUSTING SCREW

CONTROL ARM ? Alss
SCREW ASSEMBLY
CONTROL wHEEL
LOCK wuT
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8-17. ADJUSTMENT OF PROPELLER GOVERNOR. (Refer to Figure 8-4.)

a. Suart the engine, park at 90 degrees to wind direction, and warm in the
normal manner,

b. To check high RPM, low pitch setting, move the propeller control all the
way forward. At this position, the governor speed control arm (2) should bhe
against the high RPM fine adjustment screw (1). With the throttle full forward.
observe engine RPM which should be 2700 RPM with high RPM properly adjusted.

¢. Should engine RPM not be as required, the high RPM setting should be ad-
justed as follows:

1. Shut down the engine and remove the left side access panel.

2. Adjust governor by means of the fine adjustment screw for 2700 RPM.
Lousen the screw locknut (3) and turn the screw in a clockwise direction to de-
crease engine speed or in a counterclockwise direction to increase engine speed.
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NOTE

One revoluuuil of the fine adjustment screw will increase or
decrease the eugine speed approximately 20 RPM.

3. After adjustment is made, secure adjusting screw with jam nut.

4. 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 lever is
0.062 inch from its full forward stop which is located in the control quadrant. T