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PIPER AIRCRAFT
PA-32-301/301T
MAINTENANCE MANUAL

INTRODUCTION.

This PIPER AIRCRAFT Maintenance Manual is prepared in accordance with the GAMA (General
Aviation Manufacturers Association) format. This maintenance manualis divided into various Groups which
enable a broad separation of contents (Chapters) within each group.

The various Chapters are broken down into major systems such as Electrical Power, Flight Controls.
Fuel. Landing Gear. etc. The System/Chapters are arranged more or less alphabetically rather than by
precedence or importance. All System; Chapters are assigned a number, which becomes the first element of a
standardized numbering system. Thus the element “32" of the number series 32-00-00 refers to the
System:Chapter on “Landing Gear.” All information pertaining to the landing gear will be covered in this
System/Chapter.

The major System/Chapters are then broken down into Sub-System/Sections. These sections are
identified by the second element of the standardized numbering system. The number “40” of the basic number
series 32-40-00 is for the “Wheels and Brakes™ portion of the landing gear.

The individual units within a Sub-System, Section may be identified by a third element of the
standardized numbering system. such as 32-40-01. This number could be assigned by the manufacturer to fit
the coverage requirements of the publication.

Example:

CHAPTER 'SYSTEM SUB-SYSTEMS
LANDING GEAR WHEELS AND BRAKES

32-40-0]

INDIVIDUAL UNITS
NOSE WHEEL REMOVAL

This manual does not contain hardware callouts for installation. Hardware callouts are only indicated
‘where a special application is required. To confirm the correct hardware used, refer to the PA-32-301:301T
Parts Catalog P/N 761 720, and FAR 43 for proper utilization.
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AEROFICHE EXPLANATION AND REVISION STATUS

The Maintenance 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 Maintenance 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:

B0 —

A complete manual Svstem Chapter Index Guide is for all fiche in this set.

A complete list of lllustrations s for all fiche in this set following System Chapter Index.

A complete list of Charts is for all fiche in this set following list of Illustrations.

A complete list of paragraph titles and appropriate Grid location numbers is given at the beginning ot
each Chapter relating to the information within that Chapter.

Identification of Revised Material:

Revised text and illustrations are indicated by a black vertical line along the left-hand margin of
the frame. opposite revised. 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 complete page
additions are not identified by revision lines.

A reference and record of the material revised is included in each chapter s Table of
Contents Effectivity. The codes used in the effectivity columns of each chapter are defined as follows:

TABLE OF CONTENTS EFFECTIVITY CODES

Original Issue: None

First Revision: Revision Identification. (IR Month-Year)

Second Revision: Revision ldentification. (2R Month-Year)

All subsequent revisions will follow with consecutive revision numbers
such as 3R, 4R. etc.. along with the appropriate month-yvear.

Added Subject:  Revision Identification. (A Month-Year)

Deleted Subject: Revision ldentification. (D Month-Year)
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6. Revisions to Maintenance Manual 761 721 issued January 2, 1980 are as

follows:

Effectivity

ORG800102

PR800521
PR800819
PR810923
PR820219
PR820823
PR830811
PR840809
PR850815
IR860431
IR860730
1R860920
IR870316*

Publication Date

January 2, 1980
May 21, 1980
August 19, 1980
September 23, 1981
February 19, 1982
August 23, 1982
August 11, 1983
August 9, 1984
August 15, 1985
April 30, 1986
July 30, 1986
September 20, 1986
May 12, 1987

1,2and 3
l,2and 3
1,2and 3
1,2and 3
1, 2and 3
1,2and 3
1,2and 3
1,2and 3
3

Aerofiche Card Effectivity

The date on Aerofiche cards must not be earlier than the date noted for the respective card effectivity. Consult

the latest Aerofiche card in this series for current Aerofiche card effectivity.

This publication contains material revised as of August 15, 1985
(with four interim revisions effective April 30, 1986, July 30, 1986,

September 20, 1986 and March 16, 1987).

* INTERIM CHANGE

Revisions appear in chapter S of card 1. There are no other changes
in this maintenance manual, Please discard your current card 1 and

3.

1A4

replace it with this revised one. DO NOT DISCARD CARDS 2 or
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VENDOR PUBLICATIONS.

ENGINE:
Overhau! Manual = AVCO LYCOMING - OVERHAUL MANUAL
DIRECT DRIVE ENGINE - P N 60294-7
Avco Lycoming Division
. Williamsport. Pa. 17701
Parts Catalog = AVCO LYCOMING - P N PC-102
Avco Lycoming Division
Williamsport. Pa. 17701
Operators Handbook = AVCO LYCOMING 10-540 and T10-540
SERIES AIRCRAFT ENGINES - P N 60297-10
Avco Lvcoming Division
Williamsport. Pa. 17701
PROPELI ER:
Overhaul Instructions =HARTZELL COMPACT CONSTANT SPEED
and FEATHERING PROPELLER - P N 117-D
Hartzell Propeller Inc.
Piqua. Ohio 45356
MAGNETOS:
Installation. Operation
and Maintenance
Instructions = D-2000 and D-2200 SERIES MAGNETO
IGNITION SYSTEM - P N L-928
Bendix Electrical Components Division
Sidnev. New York 13838

AUTO FLIGHT: CENTURY 41 AUTO PILOT
EDO-AIRE Mitchell
P.O. Box 610
Mineral Wells. Texas 76067
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PIPER PUBLICATIONS.

COMMUNICATIONS:
Removal. Installation
and Maintenance
Instructions =

Radio Service and
Maintenance Manual =

REPAIRS:
A.B.S. Thermoplastic
Landing Gear Wheel
and Strut Fairing
Repair Instructions =

PARTS CATALOG =
PA-32-301 301T

PERIODIC INSPECTION
REPORT FORM =
PA-32-301 30IT

PROGRAMMED INSPEC-
TION MANUAL =
PA-32-301 30IT

761 502 AutoControl 11l B Service Manual
761 481 AutoFlite 11 Service Manual
753 771 Pitch Trim Service Manual

761 713 Avionics Wiring Diagram Service Manual
Vol. I and Vol. 11 (1979)

761 708V A.B.S. Thermoplastic Landing Gear
Wheel and Strut Fairing Repair Instruction Manual

761 720

230 1046

761 747
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SYST
CHAP

20
21
22
23

25
27
28
32
33
34

35

GAMA SYSTEM/CHAPTER INDEX GUIDE
SUB-SYST

SECTION TITLE
AIRWORTHINESS
TIME LIMITS MAINT CHECKS
DIMENSIONS AND AREAS
LIFTING AND SHORING
LEVELING AND WEIGHING
TOWING AND TAXIING
PARKING AND MOORING
REQUIRED PLACARDS
SERVICING - LUBRICATION
STANDARD PRACT - AIRFRAME
ENVIRONMENTAL SYSTEM
AUTOFLIGHT
COMMUNICATIONS
ELECTRICAL POWER
EQUIPMENT,FURNISHINGS
FLIGHT CONTROLS

FUEL

LANDING GEAR

LIGHTS

NAVIGATION & PITOT;STATIC

OXYGEN

1A7

AEROFICHE
GRID NO.

1A17
1A20
IB11
1B22
IC1
ICS
1C8
IC11
IC1S
D20
IES
1G8
1G12

1G19

2A18
2B17
2DS

2D17

2E6
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SYST
CHAP

37

39

61
70
71
73
74
77
7R
79
80
81
91

95

GAMA SYSTEM/CHAPTER INDEX GUIDE (cont)

SUB-SYST
SECTION TITLE

VACUUM

ELECTRICAL

STRUCTURES

DOORS

STABILIZERS

WINDOWS

WINGS

PROPELLERS

STANDARD PRACTICES - ENGINES
POWER PLANT

ENGINE FUEL SYSTEM

IGNITION

ENGINE INDICATING

EXHAUST

OIL SYSTEM

STARTING

TURBINES

CHARTS AND WIRING DIAGRAMS
SPECIAL PURPOSE EQUIPMENT

1A8

AEROFICHE
GRID NO.

2F4

2F14
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FIGURE NO.
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21-9.

21-10.
21-11

21-12
21-13
21-14
21-15
21-16
21-17
21-18

LIST OF ILLUSTRATIONS

SUBJECT

Three View of PA-32-301

Three View of PA-32-301T

Station Reference Lines (PA-32-301)
Station Reference Lines (PA-32-301T)
Access Plates and Panels

Jacking

Leveling Airplane

Weighing

Placards and Decals

Fuel Filter Bowl and Screen

Servicing Points

Main Gear Oleo Struts (Cut-Away View)

‘Lubrication Chart (Landing Gear, Main)

Lubrication Chart (Landing Gear, Nose)

Lubrication Chart (Control System)

Lubrication Chart (Air Conditioning Condenser)

Lubrication Chart (Cabin Door, Baggage Door
and Seat)

Lubrication Chart (Power Plant, Propeller and
Control Pivot Points)

Lubrication Chart (Back-Up Extender and Fuel Selector)

Torque Wrench Formula

Method of Installing Rod End Bearings

Cherrvlock Rivet Removal

Hose: Line Markings

Flareless-Tube Fittings

Maximum Distance Between Supports for Fiuid Tubing

Cabin Heater, Defrosters and Fresh Air System
(PA-32-301) -

Cabin Heater. Defroster and Fresh Air System
(PA-32-301T) '

Air Conditioning System Installation (Typical)

Service Valves

Test Gauge and Manifold Set

Manifold Set Operation

Leak Test Hookup

Evacuation Hookup

Charging Stand

Charging Hookup

Compressor and Fabricated Oil Dipstick

- Compressor and Alternator Belt Installation

Magnetic Clutch

Condenser Air Scoop Installation

Expansion Valve

Components Installation

Air Conditioning Wiring Schematic (Early Models)
Air Conditioning Wiring Schematic (Later Models)

GRID \O.

IB16
IB17
IB19
1B20
1B21]
1B24
1C3
1C4
1C13
IC18
1C22
1D2
1D11
ID12
IDI3
IDI16

iD17

ID18
ID19
1D23
1D23
1D24
1E2
1E3
1E4

IE14

1EIS
1E23
1F4
1F5
IF6
1F7
IF9
IFil
IF13
IF17
1F18
1F20
1F24
1G1
1G3
1G4
1G5
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FIGURE NO.
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24-12.
24-13.
24-14.
24-15.
24-16.
24-17.
24-18.
24-19.
24-20.
24-21.
23.22.
24-23.
24-24.
24-25.
24-26.
24-27.
24-28.
24-29.
24-30.
24-31.

[]
— o

LIST OF ILLUSTRATIONS (cont)

SUBJECT

Emergency Locator Transmitter Schematic
(Narco)

ELT Portable Folding Antenna (Narco)

ELT Using Fixed Aircraft Antenna (Narco)

Avionics Master and Emergency Switch Circuit

Exploded View of Alternator - Prestolite

Lamp-Bank Load

Removal of Slip Ring End Bearing

Removal of Rectifier

Removal of Drive End Head

Removal of End Head Bearing

Testing Rotor for Ground

Testing Rotor for Shorts

Installation of Bearing

Installation of Rectifier

Terminal Assembly - Prestolite

Slip Ring End Bearing Assembly

Testing Alternator

Brush Installation

Internal Wiring Diagram

Alternator Exploded View - Ford

Rear View Terminal ldentification

Stator Core and Windings

Rectifier Assembly :

Internal Relationship of Alternator Components

Rectifier Ground and Positive Diode Test

Stator Ground and Negative Diode Test

Field Circuit Open or Ground Test

Alternator Housing Disassembly

Rear Housing Components

Front Housing Disassembly

Front Housing Components

Rotor Continuity Test

Rotor Ground Test

Stator Continuity Test

Stator Ground Test

1A10

GRID NO.

1G15
1G16
1Gl6
1G18
1H7
IH7
IH!10
IH10
IH10
IH10
IHII
IH!I
IHI3
IH13
IH13
IH14
IH14
IH15
IH15
IHI19
- IHI9
tH20
1H20
IH21
i

i

113

114

115

116

116

18

119

1110
I
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FIGURE \O.

24-32.
24-32,
24-34.

24-35.
24-36.
24-37.
25-1.
27.1.
27.2.
7.3,
274.
27-5.
27-6.
7.7
17-8.
27.9.
27-10.
27-11.
3712,
2713,
27-14,
27-15.
27-16.
27-17.
27-18,
27-19.
27-20.
27.21.
37.22,

C 7.3
27.24,
27.25.
2R-1.
2R-2.
:R-3,
R4,
K-S,
28-6.
32-1.
32-2,
32-3.

LIST OF ILLUSTRATIONS (cont)

SUBJECT

Diode Testing
Front Housing Assembly

Rear Housing Bearing and Brush Assembly

Installation
Rear Housing Components
Housing Assembly
Alternator Installation - Ford
Seat Back Lock
Rod End Installation Method
Control Column Assembly
Aileron Controls
Aileron Rigging
Bellcrank Rigging Tool
Aileron Rigging Tool
Aileron Rudder Interconnect
Rudder Controls
Rudder Rigging Tool
Rudder Travel Adjustments
Rudder Rigging
Clamping Rudder Pedals
Rudder Trim Control
Rudder Steering Pedal Assembly
Stabilator Controls
Stabilator Rigging
Stabilator Travel Adjustments
Methods of Securing Trim Cables
Stabilator Trim Controls
Wrapping Trim Barrels
Stabilator Rigging Tool
Manually Operated Flap System
Flap Step Adjustment
Electrically Operated Flap System
Flap Rigging Tool
Fuel System (PA-32-301)
Fuel System (PA-32-30IT)

. Fuel Cell Installation

Installation of Locking Fuel Cap
Fuel Filter

Fuel Gauge

Main Gear Oleo Strut Assembly
Main Gear Installation

Nose Gear Oleo Strut Assembly

1A11

GRID NO.

2
113

'd
1S
115
Iié
1124
1J12
1Ji4
116
1J20
1J20
1J21
1J23
K2
K4
K4
K4
K4
IKS
IK”
IK9
IKI3
K15
IK15
IK1?
1K20
1K20
IK22
K24
L2
L4
2A22
2A3
2BY
2B!1
IBI2
2BI16
2B24
2C2
2C4
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FIGURE NO.

32-4.
32-5.
32-6.
32-7.
32-8.
32-9.

32-10.
32-11.
32-12.
32-13.
32-14.
32-15.
32-16.
32-17.

33-1.
34-1.
35-1.
35-2.
35-3.
35-4.
35-5.
35-6.
35-7.
35-8.
51-1.
51-2.
51-3.
51-4.
51-S.
51-6.
51-7.
51-8.
51-9.
52-1.
55-1.
55-2.
55-3.
56-1.

LIST OF ILLUSTRATIONS (cont)

SUBJECT

Nose Gear Installation _

Clamping Rudder Pedals in Neutral Position
Rudder Pedals at Neutral Angle

Main Wheel Assembly

Nose Wheel Assembly

Brake Assembly .

Removal and Installation of Anchor Bolts
Brake Disc Minimum Thickness

Brake System Installation

Brake Master Cylinder (Hand, Parking Brake)
Toe Brake Installation

Brake Cylinder (10-30) (Toe Brake)

Brake Cylinder (17000) (Toe Brake)

Landing Gear Fairing Installation

Strobe Light Connections

Pitot-Static System Installation

Fixed Oxygen System Instaliation

Test Apparatus for Testing Oxyvgen System

“Oxygen Tubing Installation

Installation of Swagelock Fittings _

Oxygen Cylinder and Regulator Assembly
Oxygen System Recharge Valve Installation
Oxygen Pressure Gauge Installation

Oxygen Installation (Portable)

Skin Matenal and Thickness

Surface Scratches. Abrasions or Ground-in-Dirt
Deep Scratches. Shallow Nicks and Small Holes
Mixing of Epoxy Patching Compound

Welding Repair Method

Repairing of Cracks

Various Repairs

Repair of Stress Lines

Repair of Impacted Damage

Snubber Installation

Empennage Group

Stabilator Balancing

Rudder Balancing

Windshield Installation (Typical)

1A12

GRID NO.

2CY
2C10
2C10
2C11
2C13
2C15
2C16
2C16
2C17
2C18
2C20
2C21
2C21
2D1
D13
2D20
2EH
2E11
2E13
2E16
2E19
2E19
2E2I
2F2
2F21
2G1
2G2
2G?2
2G3
2G3
2G4
2G6
2G6
2G14
2G23
2H|
2H3
2H3
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FIGURE NO.

56-2.
57-1.
57-2.
§7-3.
61-1.
61-2.
61-3.
61-4.
61-5.
61-6.
71-1.
71-2.
71-3.
73-1.
73-2.
73-3.
73-4.
74-1.
74-2.
74-3.
74-4.
74-5.
74-6.
74-7.
74-8.
74-9.

74-10.
74-11.
74-12.
74-13.
74-14.
74-15.
74-16.
74-17.
74-18.
74-19.
74-20.
74-21.
74-22.
74-23.
74-24.
74-25.
74-26.
74-27.
74-28.

LIST OF ILLUSTRATIONS (cont)

SUBJECT

Side Window Installation, Single Pane (Typical)

Wing Installation

Aileron and Flap Installation

Aileron Balance Configuration

Typical Nicks and Removal Method

Propeller Installation (PA-32-301)

Three Blade Propeller Installation (PA-32-301)

Propeller Installation (PA-32-301T)

Three Blade Propeller Installation (PA-32-301T)

Propeller Governor

Engine Installation (PA-32-301)

Engine Mount Installation (PA-32-301T) (Dynafocal)

Engine Mount installation (PA-32-301T) (Lord Mounts)

Fuel Injector

Schematic Diagram of RSA Fuel Injection System

Fuel-Air Bleed Nozzie

Adjustment of Engine Controls

Height of Spring in Distributor Block Tower

Contact Points

Engine Timing Marks

Timing Light Connected to Magneto

Timing Marks on Magneto Rotor

Painted Tooth Centered in Timing Window

Timing Mark on Rotor Aligned with Pointer

Timing Light Connected to Magento and Breakers

Cam End View of Magneto

Removing Impulse Coupling

Checking Flyweight to Stop Pin Clearance

Stop Pin Installation Dimension

Checking Flyweight Axial Wear with Drill Shank

Checking Flyweight Radial Wear with Gauge

Points of Coupling Body Wear

Acceptable and Deformed Coupling Springs

Checking Impulse Coupling for Magnetization

Orientation of Spring in Coupling Body

Lifting Inner End of Spring

Checking Harness Lead Continuity

Checking Harness Lead Insulation Resistance

Modified Pliers

Removing Spring From Lead Assembly

Assembly Tool

Using Assembly Tool

Ferrule Postioned Under Braid

Ferrule Seating Tool '

Position of 11-8627 Kit and Contact Spring at
Start of Installation

GRID NO.

2H9
2HI17
JH2I
2H24
214
215
216
217
218
213
2J3
2}4
2J5
2J18
2J19
2121
2J21
2K4
2K4
2Ké6
2K6
2K7
2K8
2K8
2K10
2K11
2K13
2K13
2K13
2K 14
2K 14
. 2K15
2K15
K17
2K17
2K17
2K19
2K19
2K19
2K19
2K21
2K21
2K22
2K22

2K23
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FIGURE NO.
74-2G.

74-30.
74-31.
74-32.
74-33.

78-1.
80-1.
80-2.
80-1.
80-4.
80-5.
R0-6.
g1-1.
95-1.
95-2.
95-3.
95-4.
95-5.
95-6.

95-7.
@ %58

95-9.

LIST OF ILLUSTRATIONS (cont)

SUBJECT

Position of 11-8627 Kit and Contact Spring
After Installation

Lubricating Sleeve

Lubricating Ferrule Shoulder

Removing Spark Plug Frozen to Bushing

Ignition Switch Wire Positions

Exhaust System Inspection Points

Exploded View of Gear Reduction Starting Motor

Turning Starting Motor Commutator

Testing Motor Armature for Shorts

Testing Motor Fields for Grounds

No-Load Test Hook-Up '

Stall-Torque Hook-Up

Turbocharger Installation

Tire Balancer Fixture

Orifice Replacement Tool

Fabricated Tool for Baggage Door Lock

Retainer Ring Tool

Fabricated Aileron Bellcrank Rigging Tool

Fabricated Rudder Rigging Tool

Fabricated Aileron and Flap Rigging Tool

Fabricated Stabilator Rigging Tool

Control Surface Balancing Tool

1A14

GRID NO.

2K23
2K23
2K23
2L1
2L3
2L17
JA23
3Bl
iBI
iBl
iB3
3B3
3BIg
3F3
iF4
3FS .
3F5
iF6
iFe6
IF7
IF8
3F9

Refer to Card 3, Grid No. 3D 11 for Electrical Schematic Index.

Introduction
Page - 13
Revised: August 9. 1984



PIPER AIRCRAFT
PA-32-301/301T
MAINTENANCE MANUAL

CHART NO.

601
1201
1202
2001
2101
2102
2103
2104
2105
2106
2107
2401
2402
2403
2404
2405
2406
2701
2702
2801
2802
2803
3201
3202
3301
3401
3402
3403
3404
3405
3406
3407
3501
3502
3503
3504
3701
5101
6101
6102
7101
7401
7402

LIST OF CHARTS

SUBJECT

Leading Particulars and Principal Dimensions
Thread Lubricants

Type of Lubricants

Hose Clamp Tightening (Initial Installation)
Blower System Wire Color Codes
Troubleshooting (Air Conditioner)
Troubleshooting (Air Conditioning System)
Temperature Pressure

Aluminum Tubing Torque

System Vacuum Chart

Compressor Oil Charge

Troubleshooting (Alternator)
Troubleshooting (Battery)

Alternator Specifications (Prestolite)
Alternator Belt Tension (Prestolite)
Hydrometer Reading and Battery Charge Percent
Electrical System Component Loads
Troubleshooting (Surface Controls)

Cable Tension Vs. Ambient Temperature
Troubleshooting Chart (Fuel System)

Fuel Cell Repair Equipment Lists

Sender, Fuel Quantity Gauge Tolerances
Troubleshooting Chart (Landing Gear)

Nose Gear Alignment Tolerances

Electrical System Troubleshooting
Troubleshooting (Rate of Climb Indicator)
Troubleshooting (Altimeter)

Troubleshooting (Airspeed Tubes and Indicator)
Troubleshooting (Gyro Horizon Indicator)
Troubleshooting (Directional Gyro Indicator)
Troubleshooting (Magnetic Compass)
Troubleshooting (Turn and Bank Indicator)
Troubleshooting (Oxygen System)

Oxygen System Component Limits (Fixed)
Filling Pressures for Certain Ambient Temperatures
Oxygen System Component Limits (Portable)
Troubleshooting (Vacuum System)

List of Materials (Thermoplastic Repair)
Propeller Specifications (P A-32-301)
Propeller Specifications (PA-32-301T)

Engine Troubleshooting Charnt
Troubleshooting (Magneto)

Coupling Torques

1A15

GRID NO.

IBI3
ID8
1D9
1E4
1E12
IE17
IEI9
1F1]
IF3
1F9
1F16
1G23
IH4
IH16
IH!7
1118
1121
1J6
1J11
2A20
2B6
2Bl16
2B21
2C10
2D7
2D21
2D23
2D24
2E1
2E3
2E4
2ES
2E9
2E17
2E23
2F1
2Fé6
2F24
219
219
2121
2K2
2K24
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CHART NO.

7701
7702
7703
7704
7705

7706
8001
8002
8101
9101
9102
9103
9104
9105
9106
9107

LIST OF CHARTS (cont)

SUBJECT

Troubleshooting (Manifold Pressure Indicator)

Troubleshooting (Tachometer)

Troubleshooting (Engine Oil Pressure Gauge)
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AIRWORTHINESS LIMITATIONS.

GENERAL.

The airworthiness limitations are FAA approved and specify inspections and maintenance required
under Part 91.163 of the Federal Aviation Regulations.

The following limitations related to fatigue life of the airplane and its components have been established
with respect to the PA-32-301 30IT airplane:

. The safe life of the airframe structure will be released when the information becomes available.

2. The safe life himit of the propeller blades is unlimited.

— NOTE —

Refer to the LIMITATIONS in the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual for a detailed
delineation of the flight limitations of the airplane. The mandatory
replacement time and or inspection intervals of life limited parts are
contained in Chapter 5 of this manual.

= END —
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GENERAL.

This chapter provides instructions for conducting inspections. Repair or replacement instructions for
those components found to be unserviceable at inspection may be found in the chapters covering the
applicable aircraft system. When working on engines. ground the magneto primary circuit before performing
any operation.

TIME LIMITS.

INSPECTION REQUIREMENTS.

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

— NOTE —
In addition to inspection intervals required in Periodic Inspections,
preflight inspections must be performed.
PREFLIGHT CHECKS.

This check is for the pilot and ‘or mechanic and should become part of the airplane operational routine
and or preflight check before each flight. Refer to Section 1V of the Pilot's Operating Manual for a listing of
items that must be checked.

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.

§-13-00
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Revised: August 11, 1983
1A22 B



PIPER AIRCRAFT
PA-32-301/301T
*MAINTENANCE MANUAL

SCHEDULED MAINTENANCE CHECKS.

PERIODIC INSPECTIONS.

— NOTE —

Perform all inspections or operations at each inspection interval as

indicated by a circle (O). (See Notes 1, 2, 3 and 4.)

SUnh W —

© o0~

1.
2.

Nature of Inspection

. PROPELLER GROUP

Inspect spinner and back plate ................. e e
Inspect blades for nicks and cracks ........... ... ... i
Check for grease and oil leaks.......... .. ...
Lubricate propeller per lubrication chart in maintenance manual.........
Inspect spinner mounting brackets ............ .. .. o il
Inspect propeller mounting bolts and safety (check torque if safety

18 DIOKEM) ..ttt i i e e e
Inspect hub parts for cracks and corrosion.............oovviiiian...
Rotate blades and check for tightness in hub pilot tube......... e
Remove propeller: remove sludge from propeller and crankshaft.........
Inspect complete propeller and spinner assembly for security, chafing.
cracks, deterioration, wear, and correct installation ....................
Overhaul propeller (per latest revision Hartzell Service

|0 T3 < 1 1

ENGINE GROUP

WARNING: Ground magneto primary circuit before working on

engine.

NOTE: 'Read notes $, 23, and 24 prior to completing this inspection

group.
Remove engine cowl and inspect fordamage ..........................
Clean and inspect cowling for cracks, distortion, and loose or
missing fasteners . ...ttt it e

3. Drain ol sump (SEE NOLE 6) .. oviitiin e iree e e ire e
4,

Clean suction oil strainer at oil change (inspect for foreign
8 o] 3 P

. Change full flow (cartridge type) oil filter element (Inspect

element for foreign particles) ...........oiiuiiii i

Inspection Time (hrs)

so | 100 | 500 | 1000

o}
OO0 O0C0OO0O0
O O00O0 00000
O O0Q00 00000

o

o
© O OO0 O
© O 00O O©
o O 00 O

1A23
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PERIODIC INSPECTIONS. (cont)
— NOTE —

Perform all inspections or operations at each of the inspection
intervals as indicated by a circle (0). (See Notes 1, 2, 3 and 4.)

Inspection Time (hrs)

Nature of Inspection
50 } 100] 500| 1000

B. ENGINE GROUP (cont)

6. Inspect oil temperature sender unit for leaks and security ...............
7. Inspect oil lines and fitting for leaks, security, chafing. dents and
Cracks (See NOte B) L .iuiii ittt ittt ci ettt o
8. Clean and inspect oil radiator cooling fins.......... ... ..o,
9. Remove and flush oil radiator (See Note 16) ... nn.
10. Fill engine with oil per information on cowl or lubrication chart
in Maintenance Manual ....... ... i i e O
11 Clean engine ... .oi i i ittt ettt et s
CAUTION: Use caution not to contaminate vacuum pump with
cleaning fluid. (Refer to latest revision Lycoming
Service Letter No. 1221)
-+ 12. Inspect condition of spark plugs (Clean and adjust gap as
o required; adjust per latest revision Lycoming Service
Instruction No. 1042)............... P 0) O O
NOTE: If fouling of spark plugs has been apparent, rotate
bottom plugs to upper plugs.
i 13. Inspect spark plug cable leads and ceramics for corrosion
AN QEPOSIES. ittt ittt it i i i it e e @]
. 14. Check cylinder compression (Ref: AC 43.13-1A) ........... ... ...t
i 15. Inspect cvlinders for cracked or brokenfins ............ ... .. oo
{ 16. Inspect rocker box covers for evidence of oil leaks. If found,
‘ 3 replace gasket; torque cover screws 50 inch-pounds
i
|

o)e)
OO0 000 O
00 OO0 ©O

o0

00
o) @)
OO0

(S8 NOLE 12) it ittt ettt i ettt inennnatoneneesotanenensnnnnas O 0] O 0]
| NOTE: Lyvcoming requires a Valve Inspection be made after
every 400 hours of operation. (See Note 11)
17. Inspect ignition harness and insulators for high tension leakage
Ctand COMUNUILY 4ottt v e ettt e et a i
- 18. Check magneto points for proper clearance (Maintain clearance
. at.0l16) ... it i i e e ee e e
“19. Inspect magneto for oil seal leakage ..............coiiiiiiiiiiiiiit,
. 20. Inspect breaker felts for proper lubrication ............ccvvuieuun.s S
21. Inspect distributor block for cracks, burned areas or corrosion,
and height of contact Springs . .....oovviiiiiiiiiiiiiiinerninenenns
22. Inspect magnetos to engine tMING . ....uvieunnireenunnecrnnnnernnnnns
23. Overhaul or replace magnetos (See Note 7)........... e
24. Remove air filter and clean per Chapter 12 (Replace as
 £=Te |11 ¢« 1 2 0] 0]

o000 O
OO0 000 O
OO0 00O O

O

o
o

§-21-00
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PERIODIC INSPECTIONS. (cont)
~ NOTE —

Perform all inspections or operations at each of the inspection
intervals as indicated by a circle (0). (See Notes 1, 2, 3 and 4.)

Inspection Time (hrs)

Nature of Inspection
50 | 100 | 500 | 1000

B. ENGINE GROUP (cont)

25. Clean fuel injector inlet line screen (Clean injector nozzles

as required) (Clean with acetoneonly) ...........coiiviii i, o)
26. Inspect condition of alternate air valve and housing

(Refer to Note 13) .o it i ittt it e e tteaenaneaneanns 0]
27. Inspect intake seals for leaks and clamps for tightness '

(Torque clamps 40-50 inch-pounds) ........couiiiiiiiiinnenninennnnen 0
28. Inspect all air inlet duct hoses (Replace as required) .................... 0]
29. Inspect condition of flexible fuellines ............. ...l
30. Replace flexible fuel lines (See Note 7). ......oviiiiiiiii i,
31. Inspect fuel system forleaks....... ..ot
32. Inspect fuel pumps for operation (engine driven and electric) ............
33. Overhaul or replace fuel pumps (engine driven) (See Note 7).............
34. Inspect and replace electric fuel pump on condition ....................
35. Inspect vacuum pump and lines.......... ..., e
36. Overhaul or replace vacuum pump (See Note 7) ........oviiiniiinnnn
37. Inspect throttle. alternate air. mixture and propeller governor i’

controls for security. travel and operating condition .................... ;
38. Inspect exhaust stacks. connections and gaskets (Refer

to Chapter 78) (Replace gaskets as required)...........coovviiveinn..n,
39. Inspect muffler. heat exchange and baffles (Refer to Chapter 78) .........
40. Inspect breather tube for obstructions and security .....................
41. Inspect crankcase for cracks, leaks, and security of seam bolts .........
42. Inspect engine mounts for cracks and loose mounting...................
43. Inspect all-engine baffles (also check engine baffle seals on

PA-32-300T) ottt e i e e e e s '
44. Inspect rubber engine mount bushings for deterioration

(Replace as required) .. .vvveen i ieneeinneereninneeeinnns,
45. Inspect firewall seals.......coovnii i i
46. Inspect condition and tension of alternator drive belt (Refer to

Chapter 24 or Chapter 21 if air conditioning is installed) ................
47. Lubricate alternator idler pulley (if installed); remove front grease

seal and add grease (Refer to lubrication chart Chapter 12)..............

o0 ©000 O O
0o o000 O ©

o o0 OO0 O O
O
O

© O 00 O O0OO0OO0O0O O
© O 00 ©O 00000 O
©O O 00 O 00000 O
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PERIODIC INSPECTIONS. (cont)
— NOTE —

Perform all inspections or operations at each of the inspection
intervals as indicated by a circle (0). (See Notes 1, 2, 3and 4.)

VY SNEN

10.
. Inspect interconnect linkage between wastegate valve and throttle ........
12.

13.

14.
15.

Nature of Inspection

. ENGINE GROUP (cont)

. Inspect condition of alternator and starter..................cooianan
. Inspect security of alternator mounting «.....cooveiviirreeennnrenenn.
. Check air conditioning compressor oil level (See Note 9)................
. Inspect condition of compressor belt and tension (See Chapter 21) .......
. Inspect compressor clutch security and wiring (See Note 10).............
. Inspect security of cOmpressor MOUNLING « . v vvrtunnneenrtrennsaecnnssns
. Check fluid in brake reservoir (Fill as required) .............c.ccovvin.
. Inspect and lubricate all controls (Refer to Chapter 12) .................
. Overhaul or replace propeller governor (Refer to latest revision

of Hartzell Service Letter NO. 61) . ..oviti i iiiiiiiiiineeneninrinnnens

. Complete overhaul of engine or replace with factory rebuilt

(S NOE T) et ittt ittniee e vaenaeasassasnnansssastassnnnneneaasons

. Reinstall engine cowl . ...ttt ittt ittt it

. TURBOCHARGER GROUP (PA-32-301T)

. Visually inspect system for oil leaks, exhaust system leaks

and general condition ......c.viiiiiiiiiiririt ittt

. Inspect the turbo housing forcracks........ocoiiiiiiineai i,
. Inspect the compressor wheel for nicks, cracks or broken blades .........
. Inspect for excess bearing drag or wheel rubbing against housing.........

Inspect turbine wheel for broken blades or signs of rubbing .............
Inspect turbocharger to tailpipe coupling clamp for

proper seating and nut torque of 40-50 inch pounds and bypass

coupling clamp for proper seating and nut torque to 80-90 inch pounds.
Safety the clamp nuts. Refer to Maintenance Manual “Installation of
Turbocharger., .. i ittt ittt e e

. Inspect the wastegate for freedom of operation .............ccvvvvnnn..
. Inspect operation of alternate aircontrol.........vvviveiiiiiinnae,
. Inspect oil inlet and outlet ports in center housing to include the

inlet check valve forleaks......cvivvvrnnerensrninennnsossnrorenonss
Inspect turbine heat blanket for condition and SECUMLY...ovvvurrnnsrnnns

Inspect induction and exhaust components for worn or

damaged areas, loose clamps, cracks and leaks.....................000,
Inspect fuel injection nozzle reference manifold for deteriorated

hose, loose connections, leaks or obstructions......oocovevreriearnvane
Inspect operation of compressor bypassdoor ...........cccoiviiiiinn,
Reinstall enginecowl ...............c00ts Ceerbeset et saa e aeans

Inspection Time (hrs)

50 | 100 | 500 | 1000

0000 0O
OOO000O OO0
0000 0O

0000
00000
00000

Q00O O 00O 00O
000 ©O 000 00O
00 ©O OO0 000

1B2
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PERIODIC INSPECTIONS. (cont)

— NOTE —

Perform all inspections or operations at each of the inspection
intervals as indicated by a circle (0). (See Notes 1, 2, 3 and 4.)

Nature of Inspection

D. CABIN GROUP

EARSIE SR A B —_—

~

O 0

11
12
13

14

15

16.

17
1%

19
20
21
n

. Inspect cabin entrance. doors and windows for damage.

OPEration and SECUTILY ..ottt it
. Inspect upholstery for tears ..... e e re e
. Inspect seats. seat belts. security brackets and bolts.....................
Inspect trim operation.......... e e e
CInspectrudderpedals. . ..ooii i
. Inspect parking brake valve and brake handle for operation
and cvlinder leaks . ..ot e
Inspect control wheels. column. pullevs and cables (See Note 18).........
. Inspect flap control cable attachment bolt (Manually operated flaps only) .
. On aircraft S N 32-85—---- and up. inspect the electric flap

selector handle cable attachment for any signs of cable fraving...........
. On aircraft S N 32-85—--- and up. inspect the electric flap

screw jack and attachments for condition and lubrication ...............
. Check landing. navigation. strobe. cabin and instrument lights ........ o
. Inspect instruments. lines and attachments ............ ... ...
. Inspect ;yro operated instruments and electric turn and bank
(Overhaul or replace as-required) ........ ... .. i
Replace central air filter ... .. i
‘Clean or replace vacuum regulator filter ....... ... ... .ot
Inspect altimeter (Calibrate altimeter system in accordance with
FAR O1.170, if appropriate) .. .....utiniiiiniennerinrenetenneennnns
. Inspect operation of fuel selector valve. (See Note 22) ..................
. Inspect fuel valve drain lever cover for security and door for _

PIOPET OPETATION L Lottt ettt iis e as s nasaasenoasanesinasenasses
. Inspect condition of heater controls and ducts .................. oo
. Inspect condition and operation of airvents ............ ..o
. Inspect condition of air conditioning ducts .......... ... oL
. Remove and clean air conditioning evaporator filter ....................

Inspection Time (hrx)

50 | 100 | 500 | 1000
(0] o @)
O] O O
o O 0]
O O O
0] 0 o
6] 0 0
0] O O
O 0]
0 O
0] 0
O O 0 (@)
o @) O
O O 0
O 0 0
6] 0 O
@) 0 0
o O 0]
0 0o 0] 0
O O O
6] 0 O
0] 0] @)
0] O O

1B3
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PERIODIC INSPECTIONS. (cont)
~ NOTE —

Perform all inspections or operations at each of the inspection

intervals as indicated by a circle (O). (See Notes 1, 2, 3 and

4)

Nature of Inspection

Inspection Time (hrs)

50

E.

— . e bt
LW —O \O 00 ~JNWL b W N =

et Pt gt L
D 00 (=, V]

SIS

22,

FUSELAGE AND EMPENNAGE GROUP

. Remove inspection platesand panels .........c.ceiiiiiiiieanianenn,
. Inspect baggage doors, latches and hinges for operation

ANd SECUMLY . oot vettuerecnsosncnceocsasessssnsoseascssnssascsosanans

. Inspect battery, box and cables (Inspect at least every 30 days.

Flush box as required and fill battery per instructions on box)...........

. Inspect electronic installations ........coieiiiiiiiiiiiiiiiiiiiiin.,
. Inspect bulkheads and stringers fordamage .............c...c0veunnnn,
. Inspect antenna mounts and electric WIRNG . ... cvvvveennnirennennennns
. Inspect air conditioning system for freonleaks................ ... ...
. Inspect freon level in sight gauge of receiver-dehydrator

(Refer to Chapter 21). ... ciiiiiiriieriienneeetosatassneasannnnanasans

. Inspect air conditioner condenser air sScCoOp rggING .....oovvevvenvennnn.
. Inspect fuel lines, valves, and gauges for damage and operation ..........
. Remove, drain, and clean fuel strainer bowl and screen located in

bottom of selector valve. (Drain and clean at least every 90 days) ........

. Inspect security of @all lines +...cvvevvrnnececieraneneinerennenenaannns
. Inspect vertical fin and rudder surfaces for damage.....................
. Inspect rudder hinges, sector and attachments for damage, security

And OPEratioN .. .uuvttneeuneeessacnonssosrasanconcsasnasansanasnans

. Inspect vertical fin attachments for security.......c.cooviveeiiine.,
. Inspect rudder control stops to insure stops have not

loosened and locknuts are tight .. ....ocvveernnrenrnnrnieennsosnnennns

. Inspect rudder hinge bolts for excess wear (Replace as required) .........
. Inspect stabilator surfaces fordamage .......cccvveeieiiieennennn. e
. Inspect stabilator tab hinges, horn and attachments for damage,

Security and Operation ....covveverevesonncsscrmostanncnssnnsaensanns

. Inspect stabilator attachments for security and condition (see latest

Piper Service Bulletin 856) .......c.oiiieritiiireniiinreniinennnanns

. Inspect stabilator and tab hinge bolts and bearings for excess wear

(Replace as required) . o ovvveeinneetenenenesseececnnncesnnnsanssasons
Inspect stabilator control stops to insure stops have not
loosened and locknutsare tight .......ccieieiieninniiieiieciiinnnnn,

. Inspect stabilator trim mechanism......ccvveiiiecieniiienenennennnns
. Check all cable tensions (use tensiometer) (See Note 17) ......... eeeen
. Inspect aileron, rudder, stabilator, stabilator trim cables, turnbuckles,

guides and pulleys for safety, damage and operation (See Note 19) .......

. Clean and lubricate stabilator trim drum screw (Refer to

Lubrication Charm) cvoeeeseeeoreannceerseeosssessassensansssannanss

. Clean and lubricate all exterior needle bearings ..........co00veueennen.

100

500 | 1000

© 00O © O O 00O OO0 OCO 000 O0OOOO O O

©O O 000 O ©O O OO0 OO OO0 OO0 00000 O O
00 ©O 000 O © O 000 OO OO0 00O 00000 O O
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PERIODIC INSPECTIONS. (cont)
~— NOTE —

Perform all inspections or operations at each of the inspection
intervals as indicated by a circle (0). (See Notes 1, 2, 3 and 4.)

E.

32

'F.

—

W

28.
29.
30.

31.

| 33,

bl

Nature of Inspection
FUSELAGE AND EMPENNAGE GROUP (cont)

Lubricate per lubrication chart (Refer to Chapter 12) ................. -
Inspect anti-collision light for security and operation ...................
Inspect security of Autopilot bridle cable clamps

(Refer to Chapter 22) .. v it iiiiiiiiiiier e riaiaeneiianerannnnns
Inspect all control cables, aileron /rudder interconnect cables, air ducts, -
electrical leads, lines, radio antenna leads and attaching parts for

security, routing, chafing, deterioration, wear and correct installation ....
Inspect emergency locator transmitter battery for replacement date

or time (See latest revision Piper Service Letter No. 820)................
Reinstall inspection plates and panels............... et

WING GROUP

. Remove inspection plates and fairings .................. e aeiaaana

Inspect surfaces and tips for damage, loose rivets, and condition of
WalKWaY .t i i e it i it i it aa s
Inspect aileron hinges and attachments .............c.ciiiiiiiiee....
Inspect aileron controls stops to insure stops have not

loosened and locknuts are tight . ....ooiiiiiiniiirin i rieranneenn.
Inspect aileron cables, pulleys and bellcranks for damage and

operation. Check stops for security (See Note 20) ............... ...t
Inspect flaps and attachments for damage and operation ................
Inspect condition of bolts used with hinges (Replace as required).........
Lubricate per lubrication chart in Maintenance Manual.................
Inspect wing attachment bolts and brackets ..................coconvi

. Inspect fuel tanks and lines for leaks and water (See Note 14) ...........
. Fuel tanks marked for capacity .......cciieenerneiinerinnnnensananans
. Fuel tanks marked for minimum octane rating...........cceevuivennnn.
. Inspect fuel cell vents (See Note 15) ........coovneieiniiiiiiiinens.
. Inspect all control cables, air ducts, electrical leads, lines, and attaching

parts for security, routing, chafing, deterioration, wear and correct
T T 711 -1 T +

. Inspect security of Autopilot bridle cable clamps

(Refer to Chapter 22). . .vvviiiivenunirerniisrernnnerorannnaassannas

. Reinstall inspection plates and fairings..........covveviieeienennennans

Inspection Time (hrs)

50

100

500 | 1000

0

000000 OO0 O OO0 O .

o)

o0

o

000000 OO0 O OO0 O

0O

o OO0

O

o)e)
O

O00000000 © OO0 O

O
o

o0

1BS
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PERIODIC INSPECTIONS. (cont)
= NOTE —

Perform all inspections or operations at each of the inspection
intervals as indicated by a circle (O). (See Notes 1, 2, 3 and 4.)

Inspection Time (hrs)
Nature of Inspection

SO |} 100 | 500 | 1000

G. LANDING GEAR GROUP

1. Check oleo struts for proper extension (Check for proper
fluid level as required) ......ooiviiii ittt it iiii it ian e 0
2. Inspect nose gear steering control and travel....................alal
3. Inspect wheel alignment ...ttt i i
4. Putairplane on Jacks. ......ciiiiiiiiiiii i i i i e
5. Inspect tires for cuts. uneven or excessive wear and slippage .............
6. Remove wheels. clean, inspect and repack bearings....... e
7. Inspect wheels for cracks. corrosion and broken bolts ..................
8. Check tire PressUIe. ... .iiuuniiunniiiieiisensesnnonsoeennsnansonnons o
9. Inspect brake lining and disc forwear ........... ... il
10. Inspect brake backing plates forcracks ...
1. Inspect condition of brake lines...............ooiiiiiiiiiiiiiiiin,
12. Inspect shimmy dampener Operation ..........ccuoeeieerennivrranesnnns
13. Inspect gear forks fordamage ..............ccoiiiii i,
14. Inspect oleo struts for fluid leaks and scoring................oovvnnnns,
15. Inspect gear struts. attachments, torque links, and bolts for
coOndition anNd SECUTILY .. uiureeniuneenrneearonsooorsasnesnencsnsesens
16. Lubricate per lubrication chart (Refer to Chapter 12) ................... o
17. Remove airplane from Jacks........ccoviiiiiiiiiiiieiiiiiineniinennn

OO0 000000000000 0O0
000 0O0O0COOOO0OO0O0O0O0O0OO0
OO0 O000O0OO0O00OO00O000

H. OPERATIONAL INSPECTION

Check fuel pump and fueltank selector.........coooivviiiiiinn o, o
Check fuel quantity. pressure and flow readings..................... ... 0]
Check oil pressure and temperature .........cevieriuiveaneennvannonnns o
Check alternator OULPUL .. iviiriiiriiiernr s ionerneerrnosnnanass 0.
. Check manifold pPressure . ...cuiirn it iiiererenorsiansonsonecasossss 0]
. Check alternate air........coviiineeenneenerssnessaneneoeeenccansnnns 0]

SCUb LN
000000
000000
000000
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PERIODIC INSPECTIONS. (cont)
— NOTE -

Perform all inspections or operations at each of the inspection

intervals as indicated by a circle (O). (See Notes 1, 2, 3 and 4.)

-

v

Nature of Inspection

. OPERATIONAL INSPECTION (cont)

. Check parking brake .. ....oouiiiiiiiinniiieniiiinnenennnsnseesnnnns
. Check vacuum gauge ..........ouvvenen ettt
. Check gyros for noise and roughness ............. oo,
. Check cabin heater Operation. ... ...vevierrereniieeeerinennneannnns
. Check magneto switch operation....... e ae e e et
. Check magneto RPM variation ......cooveiiiiiininernininneerennannn.
. Check throttle and miXture OpPeration..........uovvevvunvnrenneensansns
. Check propeller smoothness . ...ovvveiin it iiin e
. Check propeller governor action ..........covuuinineenneneerennnsees
.Checkengineidle .....ooviiniinirii ittt i ineerenoennes
. Check annunciator llght Panel ... i e
. Check electronic equipment operation (Avionics master and

emergency SWItCh, BLC.) vt it ittt i it i i it

. Check air conditioner compressor clutch operation .....................
. Check air conditioner condenser SCOOP OPeration ...........cvveveevean
. Check operation of Autopilot and Automatic Trim (See Note 21) ........

GENERAL

Aircraft conforms to FAA Specification ............ccoiiiiiiiiiit
All latest FAA Airworthiness Directives complied with .................

. All latest Manufacturers Service Bulletins and Letters

complied With ...ttt i i it e i ittt
Check for proper Pilot's Operating Handbook .................. .. .00

. Aircraft papers in proper order ..........iieiiriiiii ittt

Inspection Time (hrs)

50 | 100 | 500 | 1000
o|{o| o] O
o|lo|l o] o
ojo|l o] O
olo| o] o
olojo|oO
olo] o] O
olo|l o] o
olo| o]l o
o|lo|l o] O
olo|l o]l o
o|lo|l o] o
olo|l ol o
o|lOo0| OO
olo| O] O
ololo]| o
o|lo|l oo
o|lolo]oO
olo]lo}|o
o|lo] o] o
o|lo]ojoO

1B7
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NOTES:

o 0o

10.
1.

13.

14.
15.

PERIODIC INSPECTIONS (cont)

Refer to the last card of the Piper Parts Price List - Aerofiche, fora chcck list of current revision dates
to Plpcr mspectnon reports 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 Pipcr considers compliance mandatory.
Piper service letters are product |mprovemcnts and service hints pertaining to scrvxcmg the airplane
and should be given careful attention.

Inspections given for the power plant are based on the engine manufacturer’s operator's manual
(Lycoming Part No. 60297-10) for this airplane. Any changes issued to the engine manufacturer’s
operator’s manual shall supersede or supplement the inspections outlined in this report.
Intervals between oil changes can be increased as much as 1009% 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 latest revision
Lycoming Service Letter L201.)

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

The compressor oil level should not be checked unless a Freon leak has occurred, requiring an
addition of Freon to the system.

Clean any traces of oil from the clutch surface.

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 SSP-1776.

Check cylinders for evidence of excessive heat indicated by burned paint on the cylinders. This
condition is indicative of internal damage to the cylinder and 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 Jubricant 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 conditions, the cylinder should be replaced.

Check throttle body attaching screws for tightness; the correct torque for these screws is 40 to 50
inch-pounds.

Replace flexible fuel supply hose and interconnect hose couplings at time of engine overhaul.
Replace fuel tank vent line flexible connections as required, but no later than 1000 hours of service.

5-21-00
Page 5-11
Interim Revision: September 20, 1986
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PERIODIC INSPECTIONS. (cont)

NOTES (cont): '
16. Refer to latest revision Piper Service Bulletin 586, inspection and replacement of engine oil
coolers. : :
17. Maintain cable tensions specified in chapter 27.
18. Refer to latest revision Piper Service Bulletin 619.
19. Refer to latest revision Piper Service Bulletin 701.
20. Refer to latest revision Piper Service Bulletin 703.
21. Refer to index of vendor publications for appropriate manual part number.
22. Refer to and comply with latest Piper Service Bulletin 772.
23. Refer to Lycoming Service Bulletin 469.
24, Refer to VSP 69

— NOTE —
100 Hour/Annual Inspection Report printed copies can be

obtained from Piper Service Sales - under Piper Part Number 230
1046.

5-21-00
Page 5-12
Interim Revision: September 20, 1986
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PROGRAMMED INSPECTION.

The programmed inspection was designed to permit the best utilization of the aircraft, by scheduling
inspections through the use of a planned inspection schedule. This programmed inspection schedule is pre-
pared in a manual form which is available from Piper Service Sales - order Piper Part No. 761-747.

UNSCHEDULED MAINTENANCE CHECKS.

SPECIAL INSPECTIONS AS REQUIRED, UPON CONDITION.

The special inspections given, supplement the scheduled inspections as outlined in Periodic Inspections,
to include inspections which are required at intervals not compatible with airframe operating time or
inspection intervals. Typical of this type are:

L

2.

Inspections required because of special conditions or incidents that arise, and because of these
conditions or incidents, an immediate inspection would be required to insure further safe flight.
Hard or Overweight Landing. This inspection should be performed after a known rough landing is
made or when a landing is made while the aircraft is known to exceed the design landing weight.
Check the following areas and items:

(3 Wings - for wrinkled skins, loose or missing rivets.

O Fuel leaks around the fuel tanks, and fuel fittings throughout the wings.

O Wing spar webs, bulkheads, nacelle skins and attachments, wing and fuselage stringers and skins

for any signs of overstress or damage.

O A possible alignment check to clarify any doubt of damage.
Severe Turbulence Inspection. The same items and locations should be checkcd as stated for Hard or
Overweight Landings along with the following:

O Top and bottom fuselage skins for loose or missing rivets and wrinkled skins.

O Empennage skins and attachments.
Engine overspeed, sudden stoppage, loss of oil, overtemperature and lightning strike.

O Refer to Engine Manufacturer for necessary corrective action.
Component overlimits inspection.

O Check with the appropriate manufacturer for the necessary corrective action.

— END —

5-51-00
Page S-13
Revised: August 11, 1983
1B10 _



CHAPTER

DIMENSIONS AND AREAS

1B11



PIPER AIRCRAFT
‘PA-32-301/301T
MAINTENANCE MANUAL

CHAPTER 6 - DIMENSIONS AND AREAS

TABLE OF CONTENTS/EFFECTIVITY

CHAPTER

SECTION : : GRID

SUBJECT : SUBJECT _ NO. EFFECTIVITY
6-10-00 DIMENSIONS | 1B13 2R 8-82
6-20-00 STATION REFERENCE LINES 1BI18 8-80
6-30-00 ACCESS AND INSPECTION PROVISIONS 1B18 8-80
6-40-00 WEIGHT AND BALANCE DATA ' 1BI8

6-50-00 SERIAL NUMBER PLATE _ 1B18

6 - Cont./Effec.
Page - 1
Revised: August 23, 1982

1B12



PIPER AIRCRAFT
PA-32-301/301T
*MAINTENANCE MANUAL

DIMENSIONS.

The brincipal airplane dimensions are shown in Figures 6-1 and 6-2 and are listed in Chart 601.

CHART 601. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS

PA-32-301

MODEL PA-32-301T
ENGINE
~ Manufacturer Avco-Lycoming Avco-Lycoming
Model 10-540-K1G5D T10-540-S1AD
Rated Horsepower and Speed 300 hp @ 2700 rpm Take-off power
' (5 minutes
max.) 300 hp
at 2700 rpm
at 36 in. hg.

max. Continuous
power 270 hp
at 2575 rpm at

33in. hg.
Oil Sump Capacity 12 U.S. quarts 12 U.S. quarts
Fuel, Aviation Grade (Minimum
and Specified Octane) 100/130 100,130
Fuel Injector. Bendix RSA-10ED! or RSA-10ED2 RSA-10ED! or
RSA-10ED2

Magnetos, Bendix

D6LN-2031 (Dual
Mag with impulse

D6LN-2031 (Dual
Mag with impulse

coupling) coupling)
Magneto Timing 20 degrees BTC 20 degrees BTC
Magneto Point Clearance 0.016 in. 0.016 in.

Spark Plugs
Spark Plug Gap Setting

Firing Order
Starter, Prestolite 12 volt
Alternator:
Prestolite, 12 volt, 60 amp
Ford, 12 volt, 90 amp
Voltage Regulator, WICO
Overvoltage Relay, WICO
Fuel Pump

' Without Air Conditioning
* With Air Conditioning
} Optiona! Equipment on PA-32-301T Only

Refer to latest revision of Lycoming Service

Instruction No. 1042.

Refer to latest revision of Lycoming Service

Instruction No. 1042.
1-4-5-2-3-6
M24222

ALY 6421, ALY 64222

X16300B

X16799

AC Pump Lycoming
Part No. 75247

1-4-5-2-3-6
M24222 -

ALY 6421', ALY 6422

EOFF-10300-AA}
X16300B
X16799

Lear-Siegler RG9080J6A

1B13
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CHART 60!. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont)

PA-32-301T

MODEL PA-32-301

PROPELLER

Manufacturer Hartzell Hartzell

Hub. Model Refer to Chart 6101 Refer to Chart 6102
Blade. Model Refer to Chart 6101 Refer to Chart 6102

Governor Control
Governor. Model

Hartzell
F-4-11BZ

Hartzell :
F4-11BZ

FUEL SYSTEM

Fuel Tanks -4 (2 interconnected 4 (2 interconnected
cach wing) each wing)

Capacity 53.5 U.S. gallons 53.5 U.S. gallons

: (each set) (each set)

Unusable Fuel 2.5 U.S. galions 2.5 U.S. gallons
(each set) (each set)

Total Capacity 107 U.S. gallons 107 U.S. gallons

Total Unusable Fuel 5 U.S. galions 5 U.S. gallons

Electric Fuel Pump Airbomne 1B5-6 Weldon 10080-B

1B14
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CHART 601. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont)

MODEL

PA-32-301,301T

LANDING GEAR

Type
Shock Strut Type
Fluid Required (Struts and Brakes)

Strut Extension (Exposure under Static Load):

Nose

Main
Wheel Base
Nose Wheel Travel
Turning Distance (Min.)
Wheel, Nose

Wheel, Main
Brake Type

Tire, Nose

Tire, Main

Tire Pressure, Nose, Standard

Tire Pressure, Main, Standard

Tire Pressure, Nose, Heavy Duty, § inch

Tire Pressure, Main, Heavy Duty, 6 inch
(With 5 inch Nose Wheel)

Tire Pressure, Nose, Heavy Duty, 6 inch

Tire Pressure, Main, Heavy Duty, 6 inch

Fixed
Combination Air and Oil
MIL-H-5606

30° Left & Right

59 ft. 10.8 in.

Cleveland 40-77B or
McCauley D-30500

Cleveland 40-90A Standard or
Cleveland 40-120C Heavy Duty

Cleveland 30-65 Standard or
Cleveland 30-83 Heavy Duty

5.00 x S, 6 ply, Type Ill, McCreary or
B.F. Goodrich’ '

6:00 x 6, ply, Type Il1. McCreary or
B.F. Goodrich (Optional)

6:00 x 6, 8 ply, McCreary or
6:00 x 6. 8 ply, B.F. Goodrich
(Heavy Duty)

35 psi

55 psi

33-35 psi

35-37 psi
34 psi
46 psi

6-10-00
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| we)

. Figure 6-1. Three View of PA-32-301
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|

Figure 6-2. Three View of PA-32-301T

1B17
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‘ STATION REFERENCE LINES.

In order to facilitate the location of vanious components of the airplane which require maintenance and
servicing. a method utilizing fuselage station (Sta.), wing station or buttock line (BL). and water line (WL)
designations is frequently employed in this manual. (Refer to Figure 6-3 or 6-4.) 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 0 of the

~ fuselage is 78.4 inches ahead of the wing leading edge or 44.5 inches ahead of the lower edge of the firewall:

station 0 (BL) of the wing and stabilator is the centerline of the airplane; and station 0 (WL) of the fuselage
vertical stabilizer and rudder is 20.5 inches below the cabin floor as measured at the rear wing spar with the
airplane level. The reference datum line is located 78.4 inches ahead of the wingleading edge at the intersection
of the straight and tapered section.

ACCESS AND INSPECTION PROVISIONS.

The access and inspection provisions for the airplane are shown in Figure 6-5. The component to be
serviced or inspected through each opening is identified in the illustration. All access plates and panels are
secured by either metal fasteners or screws. To enter the aft section of the fuselage. remove the rear close-out
access door.

— CAUTION —
Before entering the aft section of the fuselage, be sure the airplane is
supported at the tail skid.
WEIGHT AND BALANCE DATA.
When figuring various weight and balance computations, the empty, static and gross weight, and center of
gravity of the airplane may be found in the Weight and Balance Form of the Airplane Flight Manual.
SERIAL NUMBER PLATE.

The serial number plate is located on the left side of the fuselage near the leading edge of the stabilator.
The serial number should always be used when referring to the airplane on service or warranty matters.

6-50-00
Page 6-06
Revised: May 21, 1980
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Figure 6-3. Station Reference Lines (PA-32-301)

1B19
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Figure 6-4.. Station Reference Lines (PA-32-301T)
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2859

- s
[

-
CODNOOBEWN =

INTERNAL
I EXTERNAL

. TIP. STABILATOR
. COWL, ENGINE ACCESS
. SPINNER. PROPELLER

DOOR. OIL FILLER
COVER. AIR FILTER

. COVER, ACCESS (PA-32-301T)
. FAIRING, ACCESS

. FINTIP

. RUDDER TIP

. PANEL, BATTERY

. PLATES, TUNNEL ACCESS

. PANEL, FLOOR

. COVER, FUEL SELECTOR FILTER

. TAIL CONE, CONTROL CABLES & TRIM SCREW
. WING TIP

. COVER, E.L.T. ACCESS

. COVER, AILERON BELLCRANK ACCESS
. COVER, GEAR ATTACHMENT FITTING

. DOOR, BAGGAGE

. CAP, FUEL TANK

. COVER, FUEL FITTING

. COVER. FUEL AND BRAKE FITTINGS

. COVER, FUEL FITTINGS

Figure 6-5

1B21
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CHAPTER 7 - LIFTING AND SHORING
TABLE OF CONTENTS/EFFECTIVITY

- SECTION GRID
SUBJECT SUBJECT NO. EFFECTIVITY
JACKING 1B24

7-10-00

1B23

7 - Cont./Effec.
Page - 1
Revised: August 11 1983



PIPER AIRCRAFT
PA-32-301/301T
*MAINTENANCE MANUAL

Figure 7-1. Jacking

JACKING.

Jack the airplane as specified to perform various service operations. Proceed as follows:
I. Place the jacks under the jack pads on the wing front spar.

~— CAUTION —

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

2. Auach a tail support to the tail skid. Place approximately 300 pounds of ballast on the support to
hold the tail down. (Refer to Figure 7-1.)
3. Carefully raise jacks until all three wheels are clear of the surface.

— END —

7-10-00
Page 7-01
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CHAPTER 8 - LEVELING AND WEIGHING
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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:

1. To longitudinally level the airplane. partially withdraw the two leveling screws located immediately
below the left front side window. (Refer to Figure 8-1.) Place a spirit level on these screw heads and deflate the
nose wheel tire or adjust the jacks until the bubble of the level is centered.

2. Tolaterally level the airplane. place a spirit level across the baggage compartment floor along the rear

bulkhead (refer to Figure 8-1) and deflate the tire on the high side of the airplane or adjust either jack until the
bubble of the level is centered.

Longitudinally Laterally
Figure 8-1. Leveling Airplane

8-10-00
Page 8-01
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‘ WEIGHING. (Refer 1o Figure 8-2.)

The airplane may be weighed by the following procedure:

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

2. Secure the scales from rolling forward and tow the airplane up onto the scales. (Refer to Towing.
Chapter 9.)

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

4. 1f the airplane is to be weighed for weight and balance computations. level the airplane.

‘ Figure 8-2. Weighing
| 8-20-00
Page 8-02

Revised: August 11, 1983
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CHAPTER 9 - TOWING AND TAXIING
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TOWING.
— CAUTION -

When towing with power equipment, do not turn the nose gear in
either direction beyond its steering radius limits as this will result in
damage to the nose gear and steering mechanism. When moving the
aircraft forward by hand, avoid pushing on the trailing edge of the
ailerons as this will cause the aileron contour to change resulting in
an out-of-trim condition.

The airplane may be moved by using the nose wheelsteering bar that isstowed below the forward fedge of
the rear baggage compartment or power equipment that will not damage or cause excess strain to the nose gear
steering assembly.

TAXIING.

Before attempting to taxi the airplane. ground personnel should be checked out by a qualified pilot or
other responsible person. Engine starting and shutdown procedures should be covered as well. When it s
ascertained that the propeller back blast and taxi areas are clear. apply powertostart the taxiroll and pertorm
the following checks:

1. Taxi forward a few feet and apply brakes to determine their effectiveness.

2. Taxi with propellers set in low pitch. high RPM setting.

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

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

5. When taxiing on uneven ground. look for and avoid holes and ruts.

6. Do not operate the engines 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.

— END —
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CHAPTER 10 - PARKING AND MOORING
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PARKING.

When parking the airplane. insure that it is sufficiently protected against adverse weather conditions and
presents no danger to other aircraft. When parking the airplane for any length of time or overnight. it is
recommended that it be moored.

1. To park the airplane. head it into the wind. if possible.

2. Setthe parking brake by pulling back the brake lever and depressing the knob attached to the left side
of the handle. Then release the handle. Torelease the parking brakes. pull back onthe brake leverto disengage
the catch mechanism. Then allow the handle to swing forward.

— NOTE —

Care should be taken when setting brakes that are overheated or

during cold weather when accumulated moisture may freeze the
brakes.

3. The aileron and stabilator controls may be secured with the pilot’s seat belt.

MOORING.

The airplane is moored to insure its immovabilitv, protection. and security under various weather
conditions. The following procedure gives the instructions for proper mooring of the airplane:

1. Head the airplane into the wind. if possible.

2. Block the wheels.

3. Lock the aileron and stabilator controls by looping the pilot’s seat belt around wheel.

— CAUTION —
Use square or bowline knots. Do not use slip knots.

Secure tie-down ropes to the wing tie-down rings and the tail skid at approximatelv 45 degree angles to the
ground. When using rope constructed of non-synthetic material. leave sufficient slack to avoid damage to the
airplane when the ropes contract due to moisture.

- NOTE —
Additional preparations for ‘high winds include using tie-down

ropes from the landing gear forks, securing the rudder, and securing
the props to prevent windmilling.

LOCKING AIRPLANE.

For convenience. the PA-32-301:301T aircraft are provided with matching ignition and door locks.
(Forward cabin door. forward baggage compartment door. and rear cabin door.) One key fits all locks.

— END —

10-30-00
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CHAPTER 11 - REQUIRED PLACARDS
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GENERAL

PLACARDS AND MARKINGS.

L
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Figure 11-1. Placards and Decals
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1. PLACARD - PIPER-AIRE 40. PLACARD - OXYGEN “PULL ON"
2. NAMEPLATE - SARATOGA 41. PLACARD - CONTROL QUADRANT
3. PLACARD - OXYGEN BOTTLE INSTALLATION 42. PLACARD - FUEL GRADE
4. MEDALLION - PIPER LOGO 43. PLACARD - A/P INTR.
5. PLACARD - AIR CONDITIONING DOOR OPEN 44. PLACARD - MIKE
6. PLACARD - FLAP WARNING 45. PLACARD - CIRCUIT BREAKER PANEL
7. PLACARD - COMPASS 46. PLACARD - CIRCUIT BREAKER PANEL
8. PLACARD - OPEN 47. PLACARD - PITCH TRIM
9. PLACARD - LATCH 48. PLACARD - AUTOFUITE Il
~ 10. PLACARD - LIGHT SWITCH 49. PLACARD - OMNI COUPLER SWITCH
11. PLACARD - STORM WINDOW 50. PLACARD - CONDUCT TRIM CHECK (13A660-1)
12. PLACARD - OLEQ SERVICE INSTALLATIONS 51. PLACARD - RADAR ALTIMETER “ON-OFF”
13. PLACARD - TURN LIMIT 52. PLACARD - RADAR ALTIMETER ""OFF FOR TAKEOFF”
14. PLACARD - TURN LIMIT CENTER MARK 53. PLACARD - RADAR ALTIMETER
15. PLACARD - OLEO SERVICE INSTRUCTIONS 54. PLACARD - WARNING
16. PLACARD - SOFT WEAR ONLY 55. PLACARD - ALTITUDE REPORTER INSTALLED
17. PLACARD - RUDDER TRIM 56. PLACARD - FUEL CHECK BOTTLE
18. PLACARD - LANDING CHECKLIST, KNOTS §7. PLACARD - SUMP DRAIN
19. PLACARD - RADIO POWER, “ON-OFF" 58. PLACARD - FLAP LEVER
20. PLACARD - WARNING 59. PLACARD - ALTITUDE LEANING LIMITATIONS
21. PLACARD - STABILATOR TRIM 60. PLACARD - TABLE STOWAGE
22, PLACARD - EMERGENCY BUS SWITCH 61. PLACARD - ELT LOCATION
23. PLACARD - FUEL SELECTOR 62. PLACARD - EXTERNAL POWER
24. PLACARD - OPERATING LIMITATIONS 63. PLACARD - GLIDE SLOPE COUPLER
25. PLACARD - BAGGAGE LIMITATIONS, FORWARD 64 PLACARD - WARNING, ELT
26. PLACARD - BAGGAGE LIMITATIONS, AFT 65. PLACARD - RADAR
27. PLACARD - CABIN AIR 66 PLACARD - DO NOT PUSH
28. PLACARD - AIR CONDITIONING CONTROL PANEL 67 PLACARD - LEVEL POINT
29. PLACARD - VENT FAN CONTROL 68 PLACARD - NO STEP
30. PLACARD - REDUCE POWER 69 PLACARD - DOOR RELEASE
31. PLACARD - HEATER AND DEFROST (LIFT TO ACTUATE) 70 PLACARD - DOOR RELEASE
32. PLACARD - PITOT DRAIN 71 PLACARD - OIL SPEC
33. PLACARD - ALTERNATE AIR 72. PLACARD - NAV 1 OFF NAv 2
34. PLACARD - DEMONSTRATED CROSSWIND 73 PLACARD - TRANSPONDER IDENTIFIER PITCH SYNG
35. PLACARD - NAVIGATION AND INSTRUMENT LIGHTS 74 PLACARD - GO-AROUND
36. PLACARD - PRESS TO TEST 75 PLACARD - GEAR
37. MEDALLION - PIPER, CONTROL WHEEL 76 PLACARD - ON-OFF
38. PLACARD - WARNING 77 DECAL - AVGAS ONLY i000002:
39. PLACARD - OXYGEN GAUGE LIGHT 78 PLACARD - AUTOPILOT
79 PLACARD - COMPASS SYSTEM
Figure 11-1. Placards and Decals (cont)
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GENERAL.

This chapter contains routine handling and servicing procedures that are most frequently encountered.
Frequent reference to this chapter will aid the individual by providing information such as the location of
various components. ground handling procedures, routing service procedures and lubrication. When any
system or component requires service other than the routine procedures as outlined in this section. refer to the
appropriate section for that comiponent.

REPLENISHING.
FUEL SYSTEM.

FILLING FUEL TANKS.

The fuel tanks of each wing are filled through filler necks located on the forward slope of the wings. Each
wing tank holds a capacity of 53.5 U.S. gallons. Observe all required safety precautions for handling gasoline.
Fill the tanks with fuel as specified on the placard adjacent to the filler neck.

DRAINING MOISTURE FROM FUEL SYSTEM.

The fuel system should be drained daily prior to first flight and after refueling to avoid the accumulation
of water sediment. Each fuel tank is equipped with an individual quick drain located at the lower inboard rear
corner of the tank. The fuel selector valve is provided with a quick drain valve (refer to Figure 12-1) and is
located aft of the spar box. Drain fuel tanks and fuel selector valve per the following:

1. Drain each tank through its individual quick drain located at the lower inboard rear corner of the
tank. making sure that enough fuel has been drained to insure that all water and sediment is removed.

— NOTE —

To minimize the possibility of damaging the flush type fuel tank
drain, use only the fuel sampler specified in Piper Parts Catalog
(Fuel Tank Assemblies).

2. Place a container under the fuel selector valve drain. Drain the fuel selector valve by pushingdown on
the quick drain handle located on the forward face of the spar box.

3. Examine the contents of the container placed under the fuel strainer drain for water and sediment and
dispose of the contents.

= CAUTION -

When draining any amount of fuel, care should be taken to insure
that no fire hazard exists before starting engine.

After each use of the quick drain vaive, check the fuel selector valve
drain to ensure that the quick drain valve has properly seated and
that there is no loss of fuel from the drain.

12-11-02
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[ e
TN

1. FILTER
2. SPRING
3. RETAINER WASHER
4. BOWL

NYLON FILTER ASSEMBLY

Figure 12-1. Fuel Filter Bowl and Screen

DRAINING FUEL SYSTEM.

Fuel may be drained from the system by opening the valve at the inboard end of each fuel tank. The flush
tvpe drain valve requires the drain cup pin to hold the valve open. The remaining {uel in the svstem mayv be
drained through the filter bowl. Any individual tank may be drained by closing the selector valve and then
draining as desired.

12-11-03
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OIL SYSTEM.

SERVICING OIL SYSTEM.

The engine oil level should be checked before each flight and changed after each S0 hours of engine
operation. During oil change. the oilscreen(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 flow (cartridge tvpe) oil filters provided the element is replaced each 50 hours of operation. Should fuel
other than the specified octane rating for the power plant be used. refer to latest revision Lycoming Service
Letter No. L185 for additional information and recommended service procedures. The engine manufacturer
does not recommend oils by brand names. Use a quality brand Aviation Grade Oil of the proper season
viscosity. For information on the use of detergent oil. refer to Recommendations for Changing Oiland orthe
latest revision of Lvcoming Service Instruction No. 1014.

— CAUTION —

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

DRAINING OIL SUMP.

To drain the oil sump. provide a suitable container with a minimum capacity of that required to fill the
sump. Remove the engine cowl and open the oil drain valve located on the underside of the engine by pushing
the arms of the drain up and turning counterclockwise. This will hold the drain in the open position. It s
recommended the engine be warmed to operating temperature to insure complete draining of the old oil.

FILLING OIL SUMP.

The oil sump should normally be filled with oil to the mark on the engine dipstick. The quantity of o1l
required for the engine may be found in Chapter 6. The specified grade of oil may be found in Chart 1202. the
Lubrication Chart. or on the right cow! panel or each engine oil filler access door. To service the engine with
oil. open the quick release access door on top of the cow! and remove the oil filler cap with dipstick.

OIL SCREEN (SUCTION).

The oil suction screen. located on the bottom aft end of the engine sump is installed horizontally. To
remove. cut the safetv wire and remove the hex head plug. The screen should be cleaned at each oil change to
remove any accumulation of sludge and to examine for metal filings or chips. If metal pamcles are found inthe
screen. the engine should be examined for internal damage. After cleaning and inspection. place the screen
inside the recess in the hex head plug. to eliminate possible damage to the screen. Insert the screen into the
housing and when certain that the screen is properly seated. tighten and safety the plug with MS-20995-C41
safety wire.

12-12-04
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RECOMMENDATIONS FOR CHANGING OIL. (Refer to the latest revision of Lycoming Service
Instruction No. 1014 and Lvcoming Service Letter No. L185.)

I. 1In engines 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.

2. When changing from straight mineral oil to compounded oil. the following precautionary steps
should be taken:

A. Do not add additive oil to straight mineral oil. Drain the straight mineral oil from the engine and
fill with additive oil.

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

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

OIL FILTER (FULL FLOW).

I. The oil filter should be replaced after each 50 hours of engine operation: this is accomplished by
removing the lockwire from the bolthead at the end of the filter housing. loosening the bolt. and removing the
filter assembly from the adapter.

2. Before discarding the throwaway filter. remove the element for inspection by using a Champion
cutter tool. CT-470. available from Champion Spark Plug Co.. Toledo. Ohio 43601. It will cut openany spin
on type oil filter for inspection. Examine the material trapped in the filter for evidence of internal engine
damage. such as chips or particles from bearings. In new or newly overhauled engines. some small particles 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. .

3. After the filter has been replaced. tighten the cartridge within 18 to 20 foot-pounds of torque.
Lockwire the bolt through the loops on the side of the housing to the drilled head of the thermostaticvalve. Be
sure the lockwire is replaced at both the attaching bolthead and the thermostatic oil cooler bypass valve. Use
MS-20995-C41 safetv wire.

12-12-06
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SCHEDULED SERVICING.

SERVICING FUEL SYSTEM.

R

injector and the fuel selector valve screen.

2. To flush the fuel tanks and selector valve. disconnect the fuel line at the injector.

3. Select a fuel tank. turn on the electric fuel pump and flush fuel through the svstem until it is

At intervals of 50 hours or 90 davs. whichever comes first. clean the fuel screen in the inlet side of the

determined there is no dirt and foreign matter in the fuel valve or tank. During this operation. agitation of the
fuel within the tank will help pick up and remove any dirt.

4.
5.

Repeat this procedure for each tank.
When all tanks are flushed. clean all filters.

— NOTE —

The PA-32-301/301T aircraft are approved for operation with an
anti-icing additive in the fuel. When an anti-icing additive is used it
must meet the specification MIL-I-27686, must be uniformly
blended with the fuel while refueling, must not exceed .15% by
volume of the refueled quantity, and to insure its effectiveness
should be blended at not less than .10% by volume (one and one-half
liquid ozs. per ten gallon of fuel would be within the range). A
blender supplied by the additive manufacturer should be used.
Except for the information contained in this section, the
manufacturer’s mixing or blending instructions should be carefully
followed.

— CAUTION —

Assure that the additive is directed into flowing fuel stream. The
additive flow should start after and stop before the fuel flow. Do not
permit the concentrated additive to come in contact with the aircraft
painted surfaces or the interior surfaces of the fuel tanks.

Some fuels have anti-icing additives pre-blended in the fuel at the
refinery, so no further blending should be performed.

Fuel additive cannot be used as a substitute for a preflight draining
of the fuel system drains.

12-21-00
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. SERVICING LANDING GEAR.

The landing gear consists of tires. brakes. oleo strut assemblies and. on some models. whee! fairings.

These should be inspected for scored piston tubes. possible hydraulic fluid leakage. security and condition of
all connection points. and the fairings for cracks. Check the brake linings for wear and fraved edges and brake
discs for scoring. Replace if found necessary. Minor servicing is described in the following paragraphs. For
detailed services and overhaul instructions. refer to Chapter 32.
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_ FILLER, MAIN FUEL TANK, RIGHT
_ DRAIN, MAIN FUEL TANK, RIGHT

_ FILTER, FUEL PUMP, ELECTRIC

. CARTRIDGE FILTER. ENGINE OIL

_ FILLER/INDICATOR, OIL, ENGINE

. PROPELLER ¢
_ LINK ASSEMBLY, NOSE

. TIRE, NOSE

_ FILLER. OLEO SHOCK STRUT, NOSE

. SCREEN, OIL SUCTION, ENGINE 1
. BATTERY (PA-32-301)

. RESERVOIR. BRAKE SYSTEM

_ DRAIN, FUEL

_ DRAIN, MAIN FUEL TANK, LEFT

_ FILLER. OLEO SHOCK STRUT, MAIN

_ TIRE, MAIN

_ FILLER, MAIN FUEL TANK, LEFT

_ FILTER, VACUUM REGULATOR AND CENTRAL AIR
_ BATTERY (PA-32-301T)

Figure 12-2. Servicing Points
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SERVICING OLEO STRLTS.

Air-oil struts are incorporated in ¢ach landing gear oleo to absorb the shock resuiting from the impact of
the wheels on the runway during landing. To obtain proper oleo action. the nose gear oleo strut must have
approximately 3.25 2 .25 inches of piston tube exposed. while the main gear struts require approximately 4.5 +
.50 inches of tube exposure.

— CAUTION —
Do not exceed these tube exposures.

These measurements are taken with the airplane setting on a level surface under normal static load (empty
weight of airplane plus full fuel and oil). If the strut has less tube exposed than that prescribed. determine
whether it needs air or oil by raising the airplane on jacks. With the strut extended. remove the cap from the air
valve at the top of the housing and depress the valve core to allow air to escape from the strut piston until it is
fully compressed. Allow the foam from the air-oil mixture to settle and then determine if oil is visible up to the
bottom of the filler plug hole. If oil is visible at the bottom of the hole. then all that is required is the valve be
checked for unsatisfactory conditions and air added as described in Inflating Oleo Struts. Should fluid be at
any level below the bottom of the filler plug hole. the oleo should be checked for leaks. etc.. and oil added as
described in Filling Nose Gear Oleo Strut for the nose gear or Fiiling Main Gear Oleo Strut for the main gear.
For repair procedures of the landing gear and. or oleo struts. refer to Chapter 32.

— 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 attempting to remove these plugs, the
tops of the struts should be cleaned with compressed air and/ or with
a dry solvent.

FILLING NOSE GEAR OLEO STRUT.

To fill the nose gear oleo strut with hydraulic 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:

I. Raise the airplane on jacks until the nose wheel is completely clear of the ground. (Refer to Chapter
7)

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

3. I not previously accomplished. remove the engine cowl and relieve air from the strut housing
chamber by removing the cap from the air valve and depressing the valve core.

12-22-02
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4. There are two methods by which the strut chamber may be filled and these are as follows:

Method 1.

A. Remove the valve core from the filler plug at the top of the strut housing. Allow the plug to
remain installed.

B. Attach one end of a clear plastic hose to the valve stem of the filler plug and submerge the other
end in a container of hydraulic fluid. Ascertain that the end of the hose on the valve stem is tight and the fluid
container is approximately equal in height to the top of the strut housing.

C. 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.

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

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

F. Reinstall the core in the filler plug and apply thread lubricated (Parker #6PB) to the threads of
the filler plug and install the plug in the top of the strut housing. Torque the plug to 45 foot-pounds.

Method 11

A. Remove the filler plug from the top of the strut housing.

B. Raise the strut piston until it is fully compressed.

C. Pour fluid from a clean container through the filler opening until it reaches the bottom of the
filler plug hole. ' '
_ D. Install the filler plug finger tight, and extend and compress the strut two or three times to move
any air that may be trapped in the housing.

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

- F. Apply thread lubricant (Parker #6PB) to the threads of the filler plug. Reinstall the filler plug

" and torque to 45-foot pounds.

S. With the airplane raised. compress 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.

6. Clean off overflow of fluid. and inflate the strut as described in Inflating Oleo Struts.

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

FILLING MAIN GEAR OLEO STRUT.

A main gear oleo strut that is partly full or one that has been completely emptied may be filled with MIL-
H-5606 fluid as follows:

1. Raise the airplane on jacks until the landing gear torque link assembly has almost reached its full
travel. (Refer to Chapter 7.)

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

3. If not previously accomplished. remove a cap on top of the wing to gain access to the top of the strut
housing. and relieve air from the strut housing chamber by removing the cap from the air valve and depressing
the valve core.
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4. Remove anv one of the three torque link bolts, and again raise the airplane until a minimum of ten
inches (do not exceed twelve inches of tube exposure) of strut tube is exposed with the wheel remaining on the
ground. With this amount of tube exposed. fluid will flow from the middle chamber to the bottom chamber of
the strut housing. insuring that the bottom chamber is filled with fluid.

— NOTE —

With the torque links disconnected, the piston tube is free to slide
from the strut housing.

5. Fill the main gear housing by one of two methods which are as follows:

Method 1.

A. Remove the valve core from the filler plug at the top of the strut housing. Allow the plug to
remain installed.

B. Attach one end of a clear plastic hose to the valve stem of the filler plug and submerge the other
end in a container of hydraulic fluid.

C. Fully compress and extend (10 + 2-0 inches of strut tube exposed) the strut thus drawing fluid
from the strut chambers. 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 chambers. The strut must be extended to full ten inches to allow fluid to
enter the bottom chamber of strut housing.

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

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

F. Reinstall the core in the filler plug and apply thread lubricant (Parker #6PB) to the threads of the
filler plug and install the plug in the top of the strut housing. Torque the plug to 45 foot-pounds.

Method 11

A. Remove the filler plug from the top of the strut housing.

B. Raise the strut to full compression.

C. Pour fluid from a clean container through the filler opening until it is visible at the top of the
strut chamber. If the housing has been completely emptied or nearly so. allow sufficient time for the fluid to
drain through the orifice from the upper chamber into the middle chamber.

D. Lower the gear until the wheel touches the ground (10 + 2-0 inches of strut exposure) and then
fully compress and extend the strut three or four times to remove any air that may be trapped and to allow fluid
to enter the bottom chamber of the housing. '

E. Raise the strut to full compression and if needed. fill with fluid to the bottom of the filler plug.

F. Apply thread lubricant (Parker #6PB) to the threads of the filler plug. Reinstall the filler plug
and torque to 45 foot-pounds.

6. Replace the torque link bolt. Tighten bolt only tight enough to allow no side play in the connection.

7. 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.

8. Clean off overflow of fluid and inflate the strut as described in Inflating Oleo Struts.

9. Check that fluid is not leaking around the strut piston at the bottom of the housing.
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Figure 12-3. Main Gear Oleo Struts (Cut-Away View)
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INFLATING OLEO STRUTS.

After making certain that the oleo strut has sufficient fluid. attach a strut pump to the air valve and inflate
the oleo strut. The strut should be inflated until the correct inches of piston is exposed with normal static load
(empty weight of airplane plus full fuel and oil) on the gears. (Refer to Servicing Oleo Struts.) 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.

BRAKE SYSTEM.

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. Instructions for filling the reservoir are given in Filling Brake Cylinder Reservoir. When
found necessary to accomplish repairs to any of the brake system components, or to bleed the system. these
instructions may be found in Chapter 32.

FILLING BRAKE CYLINDER RESERVOIR.

The brake cylinder reservoir should be filled to the level marked on reservoir, with MIL-H-5606 fluid. The
reservoir, located on the left side of the firewall in the engine compartment, should be checked at every 50-hour
inspection and replenished as necessary. No adjustment of the brakes is necessary, though they should be
checked periodically per instructions given in Chapter 32. .

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 hand brake lever and the
desired brake pedal until fluid ceases to flow. To clean the brake system, flush with denatured alcohol.

TIRES.

SERVICING TIRES.

The tires should be maintained at the pressure specified in Chapter 6. When checking tire pressure,
examine the tires for wear, cuts, bruises and slippage on the wheel. The tire, tube, and wheelshould be properly
balanced when installed with the index mark on the tire aligned with the index mark on the tube.
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TIRE BALANCE.

\ Proper balancing is critical for the life of aircraft tires. If a new tire is balanced upon installation it will

usually remain balanced for the life of the tire without having any shimmy or flat spots. and an inexpensive
balancer can be made that will balance almost any tire for light aircraft. Refer to Chapter 91 for balancer
details. Balance the tire as follows:

I. Mount the tire and tube (if one is used) on the wheel, but do not install the securing bolts. Install the
wheel bearings in the wheel: then. using the bushings, spacers. and nuts, install the wheel-tire assembly on the
pipe. Secure the nuts finger-tight so that the wheel halves touch each other. Be sure the bolt holes are aligned.
Insert the axle through the pipe and place the wheel in the center of the balancer. Make sure the axle is only on
the chamfered edges of the balancer and that it is at 90° to the sides of the balancer.

2. Release the tire. If it is out of balance it will rotate, coming to rest with the heaviest point on the
bottom. Tape a 1/2 ounce patch across top center of the tire. Rotate the tire 45° and release it again. If the tire
returns to the same position, add a |1 ounce patch and again rotate the tire and release it. Continue this
procedure until the tire is balanced.

3. When balance is attained, put a chalk mark on the sidewall directly below the patch. Use one mark for
each half ounce of weight needed. Mark the valve stem location on the tire and the opposite wheel haif to
assure reassembly in the same position. Remove the wheel from the balance stand, break it down and clean the
inside of the tire with toluol. Apply a coat of patch cement to both the patch and the inside center of the tire in
line with the chalk marks. When the cement has dried, install the patches making certain they are on the center
line of the tire and aligned with the chalk marks on the sidewall. Burnish the patches to remove trapped air. etc.

4. When reassembling the wheel, powder the inside of the tire. Mount the tire on the valve side of the
wheel in the same position it was in when it was balanced. Install the other wheel half. aligning the chalk marks.
Install the bolts and tighten to required torque, then air the tire and recheck the balance. The wheel should not
be more than |:2 ounce out of balance.

THIS SPACE INTENTIONALLY LEFT BLANK
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POWER PLANT.

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 Chapter 20.

ENGINE AIR FILTER.

I. Removing Engine Air Filter
A. Remove the front cowl scoop.
B. Unfasten the quarter-turn fastener securing the filter.
2. Cleaning Engine Air Filter
The induction air filter should be checked during each preflight inspection and cleaned or
replaced if found to be dirty. Replace the filter after one year, after ten cleanings or 500 flight hours,
whichever comes first.
To clean the filter:

A. Blow compressed air through the filter in the opposite direction of normal airflow to remove
light dust contaminants. Air pressure is to be less than 100 psi and keep the nozzle at least one inch from the
filter to prevent damage.

B. If the filter is excessively dirty, flush filter with running water (less than 40 psi) and soak it in a
solution of Donaldson D-1400 compound and water. Do not use solvents or gasoline. Rinse until clear water
comes through the filter.

C. Dry the filter thoroughly bcforc inspection. Mechanical dryers may be used provided the heated
air is circulated and maintained below 180°F. Do not use a light bulb.

D. Inspect filter medium for holes or tears and insure the frame provides a good air seal. Replace
filter if defects are found.

3. Installation of Engine Air Filter
After cleaning or replacing the filter, install the filter in the reverse order of removal.

SERVICING PROPELLER.

The spinner, back plate and propeller surfaces should be cleaned and inspected frequently for nicks.
scratches, corrosion and cracks. Minor nicks and scratches may be removed as found in Chapter 61. 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.

In addition. constant speed propellers should be inspected for grease or oil leakage and freedom of
rotation on the hub pilot tube. To check freedom of rotation. rock the blade 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.

Additional service information for the propeller may be found in Chapter 61.

12-25-03
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‘ ELECTRICAL SYSTEM.

SERVICING ELECTRICAL SYSTEM.

Servicing the electrical system involves adding distilled water to the battery to maintain correct electrolyte
level. and checking cable connections and for any spilled electrolyte that would lead to corrosion. The security
of all electrical connections should be checked as well as the operation of all lights. general condition of the
generator or alternator and starter. All electrical wires should be inspected for chafing and bare wires. For
detailed information on this system. refer to Chapter 24 of this manual.

BATTERY SERVICING.

BATTERY BOX CORROSION PREVENTION.

The battery should be checked for spilled electrolyte or corrosion at each 50 hour inspection or at least
every 30 davs. whichever comes first. Should corrosion be found in the box. on the terminals or around the
- battery. the battery should be removed and both the box and battery cleaned by the following procedure:

I. Remove the box drain cap from the underside of the fuselage and drain off any electrolyte that may
have overflowed into the box.

— CAUTION —
Do not allow soda solution to enter battery.

2. Clean the battery and the box. Corrosion effects may be neutralized by applyvinga solution of baking
soda and water mixed to a consistency of thin cream. The application of this mixture should be applied until all
bubbling action has ceased. '

3. Rinse the battery and box with clean water and dry.

4. Place the cap over the battery box drain.

5. Reinstall batteryv. (Refer to Chapter 24 for additional service information.)

LUBRICATION INSTRUCTIONS.

Proper lubrication procedures are of immeasurable value both as a means of prolonging the service life of
the airplane and as a means of reducing the frequency of extensive and expensive repairs. The periodic
application of recommended lubricants to their relevant bearing surfaces. as detailed in the following
paragraphs. together with observance of cleanliness. will insure the maximum efficiency and utmost service of
all moving parts. Lubrication instruction regardmg the locations, time intervals. and type of lubricants used
may be found in the Lubrication Chart. To insure the best possible results from the application of Iubncants
the following precautions should be observed:

I. Use recommended lubricants. Where general purpose lubricating oil is specified. but una\'axlable.
clean engine oil may be used as a satisfactory substitute.

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

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

12-27-00
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APPLICATION OF OIL.

Whenever specific instructions for lubrication of mechanisms requiring lubrication are not available.
observe the following precautions:

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

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

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

— CAUTION —

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

APPLICATION OF GREASE.

Care must be taken when lubricating bearings and bearings surfaces with a grease gun. toinsure that gun
is filled with new. clean grease of the grade specified for the particular application before applving lubricant to
the grease fittings.

1. Where a reservoir is not provided around a bearing. apply the lubricant spanngl\ and wipe otf any
excess.

2. 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.

3. Use extra care when greasing the constant speed propeller hub to avoid blowmg the clamp gaskets.
Remove one grease fitting and apply grease to the other fitting until fresh grease appears at the hole of the
removed fitting.

LUBRICATION CHART.

Each part of 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 svmbols show how the lubrication is applied. A parts nomenclature key. referred to by a number
adjacent 1o the frequency svmbol. identifies the part to be lubricated. Within the frequency symbol is a code
letter which identifies the type of lubricant to be used and a special instructions number which gives instruction
for lubricating a particular component.

WINTERIZATION PLATE.

At this time there are no provisions for a winterization plate.

12-28-00
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CHART 1201. 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.

12-28-00
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CHART 1202. TYPE OF LUBRICANTS

LUBRICANT

SPECIFICATION

PREFERRED PRODUCT
AND VENDOR

LUBRICATING OIL, GENERAL PURPOSE. LOW MIL-L-7870

TEMPERATURE

LUBRICATING OIL. AIRCRAFT RECIPROCATING MIL-L-8082

ENGINE (PISTON) GRADE AS SPECIFIED

SAE 50 ABOVE 80°F AIR TEMP.

SAE 40 30° TO 90°F AIR TEMP.

SAE 30 0°TO 70°F AIR TEMP.

SAE 20 BELOW 10°F AIR TEMP.

HYDRAULIC FLUID PETROLEUM BASE MIL-H-B808

GREASE, AIRCRAFT AND INSTRUMENT, GEAR MIL-G-23827

AND ACTUATOR SCREW :

GREASE, AIRCRAFT HIGH TEMPERATURE TEXACO MARFAK ALL
PURPOSE GREASE,
MOBIL GREASE 77
(OR MOBILUX EP2),
SHELL ALVANIA EP
GREASE 2

PARKER O-RING LUBRICANT

AERO LUBRIPLATE FISKE BROS.
REFINING CO.

FLUOROCARBON RELEASE AGENT DRY MS-122

LUBRICANT

GREASE - LUBRICATION GENERAL MIL-G-7711

PURPOSE AIRCRAFT

SILICONE, COMPOUND MIL-C-21867

GREASE. AIRCRAFT WIDE-TEMPERATURE MIL-G-81322 MOBIL GREASE 28
AEROSHELL GREASE
22
ROYCO 228

12-28-00
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bun

SPECIAL INSTRUCTIONS

BEARINGS AND BUSHINGS - CLEAN EXTERIOR WITH A DRY TYPE SOLVENT BEFORE LUBRICATING.
LUBRICATION POINTS - WIPE ALL LUBRICATION POINTS CLEAN OF OLD GREASE, OIL. DIRT, ETC.. BEFORE
LUBRICATING.

NOTES

SEE THE LATEST REVISION OF LYCOMING SERVICE INSTRUCTIONS NO. 1014 FOR USE OF DETERGENT OIL.

CAUTIONS

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

DO NOT APPLY LUBRICANT TO RUBBER PARTS.

DO NOT LUBRICATE CABLES: THIS CAUSES SLIPPAGE.

12-28-00
. Page 12-18
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COMPONENT LUBRICANT FREQUENCY

1. OLEO STRUT FILLER POINT MIL-H-5608 ? AS REQUIRED
2. UPPER TORQUE LINK BEARING MIL-G-23827 100 HRS
3. TORQUE LINK BUSHING MIL-L-7870 100 HRS
4. TORQUE LINK CONNECTING BUSHING MIL-G-23827 100 HRS
§. MAIN WHEEL BEARING TEXACO MARFAX ALL !

PURPOSE GREASE OR

MOBIL GREASE 77 (OR

MOBIL EP2 GREASE) 100 HRS
6. EXPOSED OLEO STRUT FLUOROCARBON RELEASE

AGENT DRY LUBRICANT

MS-122 100 HRS
7. BRAKE RESERVOIR MIL-H-5608 ? 100 HRS

1. Main Wheel! Bearings - Disassemble and clean with a dry type solvent. Ascertain thet grease is packed between the roller and cone.
Do not pack grease in wheel housing. Wheel bearings require cleaning and repacking after exposure to an abnormal quantity of

water.

2. Oleo Struts and Brake Reservoir - Fill per instructions on unit or container or refer to service manual.

SPECIAL INSTRUCTIONS

8138

Figure 12-4. Lubrication Chart (Landing Gear, Main)
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COMPONENT LUBRICANT FREQUENCY
1. OLEO STRUT FILLER POINT MIL-H.5608 °* AS REQUIRED
2. STEERING BELLCRANK PIVOT POINT MIL-L-7870 100 HRS
3. SHIMMY DAMPENER PIVOT POINT MIL-L-7870 100 HRS
4. TORQUE LINK ASSEMBLY MIL-L-7870 100 HRS
5. NOSE WHEEL BEARING TEXACO MARFAX ALL
PURPOSE GREASE OR
MOBIL GREASE 77 (OR
MOBIL EP2 GREASE) 100 HRS
6. NOSE GEAR STEERING ROD END BEARINGS MiIL-L-7870 100 HRS
7. STEERING ROD PARKER O-RING
LUBRICANT 100 HRS
8. EXPOSED OLEO STRUT FLUOROCARBON RELEASE
AGENT DRY LUBRICANT
MS-122 100 HRS
SPECIAL INSTRUCTIONS
1. Nose Whee! Bearings - Disassembie and clean with 8 dry type solvent. Ascertain that grease is packed between the roller and cone.
Do not pack grease in wheel housing. Wheel bearings require cleaning and repacking after exposure to an abnormal quantity of
water .
2. Oleo Struts - Fill per instructions on unit or refer to service manuai.

Figure 12-5. Lubncation Chart (Landing Gear, Nose)
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o CAUTION —

Do not lubricate control wheel or bushings. Clean only with alcohol
or other suitable solvent.

COMPONENT LUBRICANT FREQUENCY
1. AILERON HINGE BEARINGS MIL-L-7870 100 HRS
2. _FLAP HINGE BEARINGS MIL-L-7870 100 HRS
3. _STABILATOR HINGE PINS MIL-L-7870 100 HRS
4. _RUDDER HINGE BEARINGS MIL-L7370 00 H
§. CONTROL CABLE PULLEYS MIL-L-7 30 HRS
6. TRIM CONTROL WHEEL MIL-L-787 00 HRS
7. O-RING, CONTROL SHAFT BUSHING PARKER O-RING
LUBRICANT AS REQUIRED
[ 3 TEE BAR PIVOT POINT — MIL-L-7870 100 HRS
9. CONTRO| COLUMN CHAIN — MIL-L-7870 T HRS
[ 10. CONTROL COLUMN FLEX. JOINTS AND SPROCKET MIL-L-7870 0 HRS
[ 11. STABILATOR CONTROL ~MIL-L-7870 0 MRS
1778

SKETCH A

Figure 12-6. Lubrication Chart (Control System)
_ 12-28-00
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COMPONENT LUBRICANT FREQUENCY

1. FLAPTORQUE TUBE BEARING BLOCKS MIL L7870 100 HRS
2, FLAPCONTROL ROD ENO BEARINGS MIL-L-7870 100 HRS
3. FLAP HANDLE PIVOT POINT, LOCK MECHANISM

AND TURNBUCKLE END MIL-L-7870 100 HRS
4, FLAP RETURN AND TENSION CHAINS MIL-L-7870 $00 HRS
$. AILERON BELLCRANK PIVOT POINTS MIL-L-787 100 HRS
§. AILERON CONTROL ROD END BEARINGS MIL-L-787¢ 100 HRS

AILERON BELLCRANK CABLE ENDS MiL-L-78 100 HRS

ca3es
1978

2 8889

SKETCH A

3 SKETCH B

Figure 12-6. Lubrication Chart (Control System) (cont)
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COMPONENT

LUBRICANT FREQUENCY
1. RUDDER TUBE BEARING BLOCKS FLUOROCARBON RELEASE
AGENT DRY LUBRICANT
MS-122 100 MRS
2. TOE BRAKE CYLINDER ATTACHMENTS MIL-L-787 00 HRS
3. RAUDDER TUBE CONNECTIONS MiC-L-78 90 HRS
RAKE ROD ENDS MIL-L-787¢ 00 HRG
5. RUDDOER ARM CABLE ENDS MIL.L-7870 100 HRS
6, STABILATOR TRIM SCREW AERQ LUBRIPLATE
MAG.1. AISKE BROS
REFINING CO 100 HRS.
TABILATOR SCREW/TAB LINKS MIL-L-7870 00 HRS
[ s _STABILATOR HINGE POINTS MIL.L7870 00 HRS
[~ 9. RUDDER TRIM ASSEMBLY MIL-L-7870 00 HRS

1680

SKETCH B

SKETCHC

Figure 12-6. Lubrication Chart (Control System) (cont)
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COMPONENT LUBRICANT. ) FREQUENCY
1. CONDENSER HINGE AND ACTUATORS MiL-L-7870 100 HRS
2. CONDENSER DOOR ACTUATING TRANSMISSION MIL-G-23827 500 HRS

1821

SPECIAL INSTRUCTIONS

Transmission to be 1 /2 full of greass. Apply grease during
assambly and lubricate transmission ball nut and screw with
MIL-G-23827 gresms.

Figure 12-7. Lubrication Chart (Air Conditioning Condenser)
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COMPONENT LUBRICANT FREQUENCY

1. DOOR HINGES MIL-L-7870 100 MRS
2. DOOR SEALS FLUOROCARBON RELEASE

AGENT DRY LUBRICANT

MS-122 50 HRS
3. DOOR LATCH MECHANISMS Mil-L.-7870 500 HRS
4. SEAT TRACK ROLLERS, STOP PINS AND REAR SEAT ' AERQO LUBRIPLATE.

LEG RETAINER (CLIP AND CAM) MAG-1. FISKE BROS.

REFINING CO 100 HRS

$. SEAT LATCH STOP PIVOT POINT (COPILOT) MIL-L-7870 100 HRS

\J

STOP SHOULD BE LUBRICATED AND FREE
TO SWIVEL WITHOUT EXCESSIVE PLAY SPECIAL INSTRUCTIONS

Apply fiuorocarbon dry lubricant to door seals at least once a
< 7 month to prevent the seal from sticking, and Improve seating
SKETCH A characteristics.

Figure 12-8. Lubrication Chart (Cabin Door, Baggage Door & Seat)
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COMPONENT ) LUBRICANT FREQUENCY

1. ENGINE SUMP MIL-L6082 50 HRS
LUBRICATING OIL,
AIRCRAFT RECIPRO-
CATING ENGINE
(PISTON) GRADE AS
SPECIFIED, SAE 50
ABOVE 60°F AIR
TEMP,, SAE 40 30°
TO90°F AIR TEMP,,
SAE 30 0° TO70°F
AIR TEMP,, SAE 20
BELOW 10°F AIR

TEMP.

2. CARTRIDGE TYPE Ol FILTERS 50 HRS
3. AIRFILTERS 50 HRS
4. PROPELLER ASSEMBLY MIL-G-23827 100 HRS
S. ENGINE CONTROL AND ENVIRONMENTAL

CONTRQL PIVOT POINTS MiL-L-7870 100 HRS
6. FRESH AIR VENT SHAFTS MIL-G-7711 500 HRS
7. ALTERNATOR IOLER PULLEY BEARING - MILGS1322 100 HRS

SKETCHB

SPECIAL INSTRUCTIONS

1740

1. AIR FILTER - TOCLEAN FILTER, TAP GENTLY TO
REMOVE DIRT PARTICLES. DO NOT BLOW OUT
WiITH COMPRESSED AIR OR USE OIL. REPLACE
FILTER IF PUNCTURED OR DAMAGED.

2. INTERVALS BETWEEN OiL CHANGES CAN BE
INCREASED AS MUCH AS 100% ON ENGINES
EQUIPPED WITH FULL FLOW (CARTRIDGE TYPE)
OIL FILTERS - PROVIDED THE ELEMENT 1S
REPLACED EACH 50 HOURS OF OPERATION,

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

NOTE

. SEE LYCOMING SERVICE INSTRUCTIONS NO. 1014
SKETCH A FOR USE OF DETERGENT OIL.

Figure 12-9. Lubrication Chart (Power Plant, Propellér & Control Pivot Points)
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COMPONENT LUBRICANT FREQUENCY
1. FUEL SELECTOR LINKAGE ' MiL-L-7870 100 HRS
2. FUEL SELECTOR VALVE COVER PLATE FLUORDCARBON RELEASE
AGENT DRY LUBRICANT
MS-122 100 HRS
1673
1 TYPICAL

Figure 12-10. Lubrication Chart (Fuel Selector)
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CHAPTER 20 - STANDARD PRACTICES/AIRFRAME
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GENERAL.

This chapter contains general information pertaining to standard aircraft hardware installation and
removal practices. The information included will be very helpful if it is referred to on a regular basis.

For standard repair practices of a minor nature, refer to AC43.13.

If repairs dictate Non-Destructive Testing (N.D.T.) after repair such as welding, magniflux should be
used on materials made from 4130 steel such as engine mounts and seat frames.

Testing and inspecting of aluminum castings and machined aluminum parts may be accomphshcd by the
dye penetrant method.

Usually, a good visual inspection with 10X magnifying glass will show any damage or defect in a repair
that is of a significant nature.

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.

Wheniit 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 20-1.)

T =Torque desired at the part.

A = Basic lever length from center of wrench shank to center of handle or stamped on wrench or listed for

that model wrench.

B =Length of adapter extension, center of bolt to center of shank.

C =Scale reading needed to obtain desired torque (T).

AxT

+

The formula: C =
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

I+

C= or C =|%)-5= 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.
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A933

B @I T D

8 | A i +

Figure 20-1. Torque Wrench Formula

‘ | METHOD OF INSTALLING ROD END BEARINGS.

90* ) DAMAGE
HERE

DAMAGE
HERE

IMPROPER TOOL (RESULTING IN LOCKED BALL)

A SPECIAL WRENCH MAY BE
REQUIRED WITH A LONG THROAT

ONLY CORRECT METHOD

' Figure 20-2. Method of Installing Rod End Bearings
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83¢1

SMALL
'CENTER DRILL

Figure 20-3. Cherrylock Rivet Removal

CHERRYLOCK RIVETS, REMOVAL. (Refer to Figure 20-3.)

Should it be necessary to remove an installed cherrylock rivet, the following prbcedurcs are
recommended:

1. In thick material remove the lock by driving out the rivet stem, using a tapered steel drift pin. (See
View 1))

-~ NOTE —

Do not drill completely through the rivet sleeve to remove a rivet as
this will tend to enlarge the hole.

2. If therivets have been installed in thin sheets, drniving out the locked stem may damage the sheets. It is
recommended that a small center drill be used to provide a guide for a larger drill ontop of the rivet stem,and
the tapered portion of the stem be drilled away to destroy the lock. (See View 2.)

Pry the remainder of the locking collar out of the rivet head with the drift pin. (See View 3.)
Drill nearly through the head of the rivet, using a drill the same size as the rivet shank. (See View 4.)
Break off rivet head, using a drift pin as a pry. (See View 5.)

Drive out the remaining shank with a pin having a diameter equal to thc rivet shank. (See View 6.)

Swnbs W
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‘ IDENTIFICATION OF FLUID LINES. (Refer to Figure 20-4.)

Fluid lines in aircraft are often identified by markers made up of color codes, words. and geometric
symbols. These markers identify each line’s function, content, and primary hazard, as well as the direction of
fluid flow.

In most instances, fluid lines are marked with 1 inch tape or decals. Paint is used on lines in engine
compartments, where there is the possibility of tapes, decals or tags being drawn into the engine induction
system.

In addition to the above-mentioned markings, certain lines may be further identified as to specific
function within a system; for example, DRAIN, VENT, PRESSURE or RETURN.,

Lines conveying fuel may be marked FLAM; lines containing toxic materials are marked TOXIC in place
of FLAM. Lines containing physically dangerous matenals, such as oxygen, nitrogen, or freon, are marked
PHDAN.

The aircraft and engine manufacturers are responsible for the original installation of identification
markers, but the aviation mechanic is responsible for their replacement when it becomes necessary.

Generally, tapes and decals are placed on both ends of a line and at least once in each compartment
through which the line runs. In addition, identification markers are placed immediately adjacent to each valve.
regulator, filter or other accessory within a line. Where paint or tags are used, location requirements are the
same as for tapes and decals.

INSTALLATION OF FLEXIBLE HOSE ASSEMBLIES.

1. Flexible hose must not be twisted on installation.

Flexible hose which is installed with a twist may have a reduced service life and may cause a loosening of
the fittings to which it is attached.

2. Never exceed the minimum bend radius and avoid tight bends in flexible hose assemblies. (Refer to
AC43:13-1, Chapter 10.)

3. Neverstretch a hose tight between two fittings as this may result in overstressing and eventual failure.
The length of the hose should be sufficiently long to provide § to 8 percent slack.

FLARELESS TUBE ASSEMBLIES. (Refer to Figure 20-5.)

Although the use of flareless tube fittings eliminates all tube flaring, another operation. referred to as
presetting, is necessary prior to installation of a new flareless tube assembly which is performed as follows:

1. Cut the tube to correct length, with the ends perfectly square. Deburr the inside and outside of the
tube. Slip the nut, then the sleeve, over the tube (Step 1).

2. Lubricate the threads of the fitting and nut. See Figure 20-5 for proper lubricant to use. depending on
the type system the tubing assemblies are to be used on. Place the fitting in the vise (Step 2), and hold the tubing
firmly and squarely on the seat in the fitting. (Tube must bottom firmly in the fitting.) Tighten the nut until the
cutting edge of the sleeve grips the tube. This point is determined by slowly turning the tube back and forth
while tightening the nut. When the tube no longer turns, the nut is ready for final tightening.

3. Final tightening depends upon the tubing. For aluminum alloy tubing up to and including 1,2 inch
outside diameter. tighten the nut from one to one and one-sixth turns. For steel tubing and aluminum alloy
tubing over 12 outside diameter, tighten from one and one-sixth to one and one half turns.

After presetting the sleeve, disconnect the tubing from the fitting and check the following points
(illustrated in Step 3):

1. The tube should extend 3/32 to 1/8 inch beyond the sleeve pilot; otherwise blowoff may occur.

2. Thesleeve pilot should contact the tube or have a maximum clearance of 0.005 inch for aluminum
alloy tubing or 0.015 inch for steel tubing.

3. Aslight collapse of the tube at the sleeve cut is permissible. No movement of the sleeve pilot, except
rotation is permissible.

20-06-00
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83¢2 TWO COTTON BRAIDS IMPREGNATED

WITH SYNTHETIC COMPOUND

Mil=H-8794:Sier=6-2/884fg Symbol

Vd
YELLOW LETTERING SINGLE WIRE BRAID /

SYNTHETIC INNER TUBE
A. FLAME AND AROMATIC RESISTANT HOSE

YELLOW NUMERALS, LETTERS,
AND STRIPE

e---sm-o-WIﬂ-u = / O

8. NON-SELF-SEALING. AROMATIC
RESISTANT HOSE

WHITE NUMERALS. LETTERS AND STRIPE

€ G

(VIEWS SHOWING OPPOSITE SIDES OF HOSE)

C. NON-SELF-SEALING. AROMATIC AND
HEAT RESISTANT HOSE

=)

RED NUMERALS, LETTERS AND STRIPE

—40

O. SELF-SEALING. AROMATIC
RESISTANT HOSE

E. FLAME. AROMATIC AND OIL RESISTANT HOSE \ wp— NWRA AND RS

HOSE IDENTIFICATION MARKINGS

BROWN  ORANGE ORA?GE ORAP\CGE G/RAY BLUE YE}OW GRAY
\ o sat V4 7 O
“'.'(a:;::‘. :o-;u'un é = Odfan o L g4 AA
"‘Nh':t.'l § ;O;:mn é -‘. oY O . Ot .G a
K Pas § camsersun y wroefui Q b (B
ELECTRICAL COMPRESSED INSTRUMENT HYDRAULIC DEICING
CONDUIT GAS AIR
GREEN RED ORANGE ByJE YELLOW BROWN GRAY
/. jl \ »
VIt
[ a vty ¢ nadparc KO PR D
S9Can D ¢ U
e Plipa o o O Lt g NG D
MRS D
watenc| ) Sule AL St gmat ol ]
BREATHING FUEL PNEUMATIC LUBRICATION AR
OXYGEN CONDITION

RED
FLUID LINE IDENTIFICATION USING TAPE AND DECALS

Figure 20-4. Hose/Line Markings
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8363

TUBING SYSTEM LUBRICANT
HYDRAULIC MIL-H-5606
FUEL MIL-H-5606
OIL System Oil
PNEUMATIC MIL-L-4343
OXYGEN* MIL-T-5542
*CAUTION-DO NOT USE OIL OR GREASE

SLEEVE
BEVEL

CONE ANGLE

TUBING AND HOSE LUBRICANTS

SLEEVE PILOT
TUBE SHOULDER

SLEEVE
- CUTTING
EDGE

BODY

NUT
FLARELESS-TUBE FITTING

\ 277727,
S e

3/32 TO
1/8 INCH

SLIGHT DEFORMATION
PERMISSIBLE
.005 INCH MAXIMUM - ALUMINUM

,ALLOY TUBING
.015 INCH MAXIMUM - CORROSION
RESISTANT STEEL TUBING

PRESETTING FLARELESS-TUBE ASSEMBLY

Figure 20-5. Flareless Tube Fittings
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SUPPORT CLAMPS.

Support clamps are used to secure the various lines to the airframe or powerplant assemblies. Several
types of support clamps are used for this purpose. The rubber cushioned and plain are the most commonly
used clamps. The rubber cushioned clamp is used to secure lines subject to vibration: the cushioning prevents
chafing of the tubing. The plam clamp 1s used to secure lines in areas not subject to vibration.

A teflon cushioned clamp is used in areas where the detenorating effect of Skydrol 500. hydraulic fluid
(MIL-0-5606) or fuel is. expected. however, because it is less resilient, it does not provide as good a
vibration-damping effect as other cushion materials.

Use bonded clamps to secure hydraulic. fuel and oil lines in place. Unbonded clamps should be used only
for securing wiring. Remove any paint or anodlzmg from the portion of the tube at the bonding clamp
location. Make certain that clamps are of the correct size. Clamps or supporting clips smaller that the outside
diameter of the hose may restrict the flow of fluid through the hose.

All plumbing lines must be secured at specified intervals. The maximum distance between supports for
rigid fluid tubing is shown if Figure 20-6.

CHART 2001. HOSE CLAMP TIGHTENING (INTIAL INSTALLATION)

complete turns.

Types Clamps ’

of Hose :
Worm Screw Type All Other Types l

Self-Sealing Finger-tight plus Finger-tight plus h
two complete turns. two and one half !

|

All Other Hose Finger-tight plus : Finger-tight plus
one and one quarter two complete turns.
complete turns.

If clamps do not seal at spec1f1ed tightening, examine hose connection and replace parts ’
as necessary.

|
TUBE OD DISTANCE BETWEEN SUPPORTS (IN)
. (IN) ALUMINUM ALLOY STEEL
' 18 9-1/2 -1 2
316 12 14
1 4 13-1:2 16
516 15 18
38 16-1,2 20
i 1 2 19 23
‘ 58 22 25-1 2
3 4 24 27-1 2 |
I 26-1/2 30 |
Figure 20-6. Maximum Distance Between Supports for Fluid Tubing
20-07-00
Page 20-07
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AIRCRAFT FINISH CARE (CLEANING).

EXTERIOR SURFACES.

The airplane should be washed with a mild soap and water. Harsh abrasives 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 following procedure may be used:

1. Flush away loose dirt with water. '

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

3. To remove stubborn oil and grease, use a cloth dampened with naphtha.

4. Where exhaust stains exist. allow solution to remain on the surface longer.

S. 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 cleaning or polishing. A heavier coating of wax on the
leading surfaces will reduce the abrasion problems in these areas.

WINDSHIELD AND WINDOWS,

1. Remove dirt. mud. etc.. from exterior surfaces with clean water.

2. Wash with mild soap and warm water. or an aircraft plastic cleaner using a soft cloth or sponge and a
straight rubbing motion. Do not rub surfaces harshly.

3. Remove oil and grease with a cloth moistened with keroséne.

. == NOTE —

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

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

5. 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.

6. To improve visibility through windshield and windows during flight through rain. a rain repellant
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. (Refer to Chart 9105. List of Consumable Materials for
Specifications and Manufacturer’s address.

HEADLINER, SIDE PANELS AND SEATS.
1. Clean headliner. side panels. and seats with a stiff brush and vacuum where necessary.
— CAUTION —
Solvent cleaners require adequate ventilation.
2. Soiled upholstery. except leather, may be cleaned by using an approved air drying type cleaner or

foam upholstery cleaner. Carefully follow the manufacturer’s instructions. Avoid soaking or harsh rubbing.
3. Leather material should be cleaned with saddle soap or mild soap and water.

20-13-00
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CARPETS.

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

ENGINE COMPARTMENT.

Before cleaning the engine compartment, place strips of tape on the magneto vents to prevent any solvent

from entering these units.
1. Place a pan under the engine to catch waste.

= CAUTION —

Do not spray solvent into the alternator, starter, vacuum pump, air
intake and alternate air inlets.

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

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

— CAUTION -

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

4. Remove the protective covers from the magnetos.
5. Lubricate controls, bearing surfaces, etc., per Lubrication Charts. (Refer to Chapter 12.)

FUEL SYSTEM.

1. To flush the fuel tanks and selector valve, disconnect the fuel line at the injector.

2. Select a fuel tank, turn on the electric fuel pump and flush fuel through the system until it is
determined there is no dirt and foreign matter in the fuel valve or tank. During this operation, agitation of the
fuel within the tank will help pick up and remove any dirt.

3. Repeat this procedure for each tank.

4. When all tanks are flushed, clean all filters.

20-16-00
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LANDING GEAR.

Before cleaning the landing gear, place a plastic cover or similar material over the wheel and brake
assembly. _

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

2. 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.

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

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

5. Lubricate the gear per Lubrication Chart. (Refer to Chapter 12.)

— END —

20-17-00
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GENERAL.

This chapter contains instructions for operating. servicing. inspection and repair of the Environmental
Svstem components installed in this airplane.

DISTRIBUTION.

CABIN VENT SYSTEM. (Not Available With Air Conditioning.)

The overhead vent system utilizes the same ducting as that of the air conditioning system. (Refer to Figure
21-1 or 21-2.) Air enters an inlet located on the left side of the rear fuselage and is ducted through the vent
svstem. Airflow is controlled by a flapper valve positioned in the duct just forward of F.S. 220. The "CABIN
AIR" control knob. located in the cockpit overhead duct. positions the flapper vaive to allow fresh airto enter
the cabin or to stop the flow of air. This vent system may also be equipped with a blower (optional). This
blower. mounted aft of the close-out panel underneath the top of the fuselage. will force air through the
overhead vent system whenever desired. '

OPTIONAL OVERHEAD VENT BLOWER DESCRIPTION.

The blower is mounted in the aft section of the fuselage and is connected to the overhead vent system. The
blower draws air in from the left rear side of the fuselage and forces it through the ducting. whenever desired.
(The three position blower switch on the instrument panel controls the two speed blower.)

REMOVAL OF BLOWER ASSEMBLY.

Remove the access door from the aft wall of the baggage area.

With the master switch off. disconnect the plug assemblies at the blower assembly.

Remove the inlet and outlet hoses from the blower assembly by removing the clamps.

Remove the screws. washers and nuts that secure the blower assembly to the hanger braces.
Remove the screws and washers which secure the blower assembly to the retainer and hangers.
Remove the blower assembly from the aircraft.

P B =

DISASSEMBLY OF BLOWER ASSEMBLY.

1. Remove the hose duct from the forward edge of the blower assembly by removing the nuts. washers
and screws.
2. Remove the cover from the blower assembly by removing the nuts. washers and screws.
3. Remove the blower fan from the motor shaft by removing the set screw.
4. For removal of the motor. proceed as follows:
A. Separate the platc from the motor cover by carefully drilling out the connecung rivets.
B. Cut the motor wires at the edge of the receptacle and plug and remove the wire ends from the
blocks.
C. Remove the motor from the mounting plate by removing the nuts. washers and bolts.

21-21-03
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REASSEMBLY OF BLOWER ASSEMBLY.

1. Mount the motor on the plate and secure it with the bolts. washers and nuts. Be sure that the motor
nuts are snug and the shaft spins {reely.

2. Position the cover over the motor plate with the motor wires protruding through the cover grommel
3. With the holes in the cover matching the holes in the motor plate. secure the two parts together with
rivets. . '
Apply PRC-5000 sealant to fill any opening left after the wires are brought through the grommet.
Install the wires in the plug and receptacle.
Position the blower fin on the motor shaft and secure with set screw.
Secure the cover to the blower assembly with screws. washers and nuts.
Position the hose duct on the blower assemblv and secure it with screws, washers and nuts. The screws
must be installed with their heads inside the duct.

9. After cleaning the surfaces of all old sealant. use white rubber chalk PRC-5000 sealant to seal where
the duct attaches to the blower assembly.

© o,

INSTALLATION OF BLOWER ASSEMBLY.

. Position the blower assembly in the hangers and retainer and install the washers and screws.

2. Install the nuts. washers and screws securing the blower assembly to the hanger braces.

3. Seal all hose joints with Arno No. C-520 wrap tape: then install the inlet and outlet hoses securing
them with the clamps.

4. With the master switch off. connect the plug and receptacles at the blower.

5. Check the blower for the proper operation.

6. Install the access door to the aft wall of the baggage area and secure with the attaching hardware.

CHART 2i101. BLOWER SYSTEM WIRE COLOR CODES

AIRCRAFT
MOTOR WIRES WIRES
YY1S062 '

Pin ESB - Universal Aircraft Pin

Nos. Elect. Company Harness |  Nos.
Ground Plug 2 Brown ' AC26A 2 Receptacle
Low Speed Plug | Yellow Black 1 Receptacle
High Speed Receptacle - Orange Red 1 Plug

= NOTE —

Pin number 1 is at the pointed side of the plug and receptacle.

21-21-08
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' HEATING.

DESCRIPTION AND OPERATION.

The heating system is designed tosupply warm air to the cabin during winter and cool weather flights. The
svstem includes a heat shroud. heat ducts. defroster outlets, heat and defroster controls.

— CAUTION —

When cabin heat is operated, heat duct surface becomes hot. This
could result in burns if arms or legs are placed too close to heat duct
-outlets or surface.

 Fresh air is ducted from the left engine baffle to the heater muff which is attached to the muffler. The
heated air is then ducted to the valve box mounted on the fire wall. When the valve 1s open. heated air enters the
heat ducts located along each side of the center console. Qutiets in the heat ducts are located at each scat
location. Airflow to the rear seats can be regulated by controls in the heat ducts located between the front seats.
The temperature of the cabin is regulated by the heater control located on the right side of the instrument
panel. '

Defrosting is accomplished by heat outlets located on the right and left side of the cowlcover. Heated air is
ducted directly from the heater valve box to the defroster shutoff valves at the fire wall and then to the defroster
outlets. The airflow is regulated by a defroster control located below the heat control.

To aid air distribution. the cabin air is exhausted overboard by an outlet located on the bottom of the
fuselage. Cabin exhaust outlets are located below and aft of the rear seats.

HEATER MAINTENANCE.

If the exhaust manifold should become defective. carbon monoxide fumes may be discharged into the
cabin area. therefore it is imperative that the exhaust manifold be inspected regularly. Referto Chapter 78 tor
inspection of exhaust systems. The heater muff must be removed in order to inspect the manifold assembly.
Check the operation of the push-pull controls to insure the valve doors function properly. When the controls
are pulled out. the door should be completely open to permit full airflow. When the controls are pushed in. the
valves should close off all air passage and vent the air into the engine compartment. Refer to Figure 21-1 or
21-2 for an illustration of the heater system.
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69484

. HEAT SHROUD

. DEFROSTER VALVE

. DEFROSTER QUTLET

. HEAT AND DEFROSTER AIR CONTROLS
. OVERHEAD FRESH AIR DUCT
. FRESH AIR QUTLET '
. OVERHEAD VENT BLOWER

. FRESH AIR INLET

. AIR BOX

. CABIN HEAT QUTLET

. CABIN AIR EXHAUST

. DRAIN TUBE

. FRESH AIR FLAPPER VALVE -

- - b ’
WN=200ONOAOELWN -

Figure 21-1. Cabin Heater, Defrosters and Fresh Air System (PA-32-301)
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. HEAT SHROUD
. DEFROSTER VALVE

. FRESH AIR OUTLET

. OVERHEAD VENT BLOWER
. FRESH AIR INLET

. AIR BOX

. CABIN HEAT OUTLET

. CABIN AIR EXHAUST

. DRAIN TUBE

. FRESH AIR FLAPPER VALVE

DONORRWRN -

OEFROSTER OUTLET
HEAT AND DEFROSTER AIR CONTROLS
OVERHEAD FRESH AIR DUCT
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Figure 21-2. Cabin Heater, Defroster and Fresh Air System (PA-32-301T)
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COOLING.

DESCRIPTION AND OPERATION.

This instatlation consists of a compressor with its special bracketry. an evaporator. a condenser. a
receiver-dehvdrator. circulating fan. thermal expansnon valve, and related plumbing.

The evaporator filters. dehumidifies and cools the air. The evaporator is mounted in a fabricated housing
along with the receiver-dehydrator. circulating fan. thermal expansion valve and related plumbing. This
housing is located at the rear of the cabin, aft of the baggage area. The compressorisa two cvlinder. piston type
compressor which is supported by special bracketry at the front of the engine. A V-belt connected totheengine
ring gear drives the compressor through a magnetic clutch. The condenserisinstalied on a hinge mounted door
that is located on the bottom portion of the fuselage tail section. The condenser door is hinge mounted to allow
extension tnto the airstream during system operation. The condenser door is electrically activated to provide
the following positions (system on - fully extended or system off - fully retracted).

The system is protected by a Ranco type pressure switch which automatically controls the condenser
maximum head pressure by temporarily de-clutching the compressor in the event the pressure becomes
excessively high. The controls are located on the aircraft instrument panel adjacent to the heater and defroster
levers. and consist of air conditioning control. a fan control to govern the cold air velocity. and a temperature
control,

The system is such that there is no increase in drag to the aircraft during its take-off flight conditions.
During maximum power demands the compressor is de-clutched and the condenser door is automatically
retracted.

The air conditioning system in this aircraft is a recirculating. independent unit. It filters. dehumidifies and
cools the air as it cyvcles through the evaporator. The unit is operated from controls mounted on the right side
of the instrument panel. The air conditioning master switch has two positions. ON-OFF. When the “AIR
COND™ position is selected the compressor clutch engages. the condenser scoop opensand the circulating tun
is turned on. The temperature is controlled by a thermostat operated by the temperature control selector. A
two position fan switch (LOW-HIGH) operates the blower. The fan may be operated to circulate air without
using the air conditioning unit.

The air conditioning system uses Refrigerant 12 as the refrigerant. The refrigerant enters the compressor
as a vapor. The compressor pressurizes the heat-laden vapor until its pressure and heat reach a point much
hotter than the outside air. The compressor then pumps the vapor to the condenser where it cools and changes
to a liquid. The liquid then passes to the receiver-dehydrator. Its function s to filter. remove any moisture and
insure a steady flow of liquid refrigerant into the evaporator through the expansion valve. Theexpansionyahe
is a temperature controlled metering valve which regulates the flow of the liquid refrigerant to the evaporator.
The evaporator absorbs the heat from the air passing over the coils. From the evaporator the refrigerant vapor
returns to the compressor where the cycle is repeated.

— NOTE —

The air conditioning system should be operated at least once a
month to prevent sticking valves and keep the system lubricated.

TROUBLESHOOTING.

Probable troubles peculiar to the air conditioner system components covered in this chapter are listed in
Chart 2101. along with their probable causes and suggested remedies. After the trouble has been corrected.
check the entire svstem for security and operation of its components.
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CHART 2102. TROUBLESHOOTING (AIR CONDITIONER)

Gauge Indication

Probable Causes

Remedy

High discharge pressure.

Overcharge of refriger-
ant.

Air in system.

Overheated condenser due
to blocking air passage.

Flooded evaporator indi-
cated by heavy frosting
on suction line and com-
pressor suction service
valve.

Restriction in liquid line
from condenser.

Purge excess refriger-
ant. :

Check for leaks. Bleed

charge from system.
Evacuate and recharge .
system.

Clean bugs and dirt
from condenser fins.
Straighten fins if
bent. '

Check that capillary bulb
is securely clamped to
suction line. If capil-

lary bulb OK replace
expansion valve.

Check for kinked hoses and
stopped up filter.

Low discharge pressure.

Undercharge of refriger--
ant. Sight glass shows
bubbles or foam.

Damaged compressor valves
or dirt under valves.

Damaged compressor. Worn
or broken piston or
piston rings.

Add refrigerant until
bubbles disappear. Check
system leaks.

Replace compressor.

Replace compressor.

Low suction pressure.
Accompanied by icing
evaporator.

Low air supply through
evaporator.

Very dirty evaporator
fins and coils.

Repair blower or blower
motor. Clean stoppage in
air ducts.

Clean and flush with
water.

1E17
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CHART 2102. TROUBLESHOOTING.(AIR CONDITIONER) (cont)

Gauge Indication

Probable Causes

Remedy

Low suction pressure.
(Evaporator not cold
enough) Suction gauge may
read a vacuum indicating
evaporator lacks re-
frigerant.

Undercharge of refrigerant.
Moisture freézing in expan-
sion valve. Valve will show
frost. Expansion valve inlet
screen clogged. Inoperative
expansion valve. Valve stuck
closed or capillary bulb has
lost its charge.

Restriction anywhere in
liquid line. Restriction will
show frost.

Add refrigerant. Install new
dryer. Evacuate and recharge.

Remove screen. Clean with
solvent and replace. Warm
capillary by holding in hand.
If suction pressure does not
charge, replace expansion
valve.

Locate restriction and repair.

High suction pressure.

Capillary bulb clamp loose
on suction line. Suction line
shows frost.

Expansion valve not closing.
Evaporator flooded. Suction
line frosted to compressor.

Compressor drive belt
slipping.

Magnetic clutch slipping.

Leaking or broken com-
pressor valves.

Clean contact surfaces of
suction line and cap bulb.
Tighten clamp.

Replace expansion valve.

Adjust belt tension.

Check electrical circuit for
correct voltage to clutch coil.
Clean clutch surfaces of oil.

Replace compressor.
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CHART 2103. TROUBLESHOOTING (AIR CONDITIONING SYSTEM)

Trouble

Cause

Remedy

Condenser door will not
close when air conditioner
switch is in the “OFF”
position.

Faulty relay “K-2".

Replace relay.

System produces no
cooling.

Electrical

Blown fuse in control
head.

Open circuit breaker.

Broken or disconnected
electrical wire.

Broken or disconnected
ground wire.

Clutch coil burned out or
disconnected.

Thermostat sensing element
defective.

Blower motor disconnected
or burned out.

Mechanical

Loose or broken drive belt.

Compressor partially or
completely frozen.

Expansion valve stuck in
open position.

Replace fuse.

Reset circuit breaker.

- Check all terminals for

loose connections; check’
wiring for hidden
breaks.

Check ground wire to see
if loose, broken, or dis-
connected.

Check current flow to
clutch, replace if
inoperative.

Check thermostat and cabin
comfort control panel.

Check current flow to
blower motor. Repair or
replace if inoperative.

Replace drive belts
and/or tighten to
specifications.

Remove compressor for
service or replacement.

Replace expansion valve.
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CHART 2103. TROUBLESHOOTING (AIR CONDITIONING SYSTEM) (cont)

Trouble

. Cause

Remedy

System produces no
cooling. (cont)

Refrigeration

Broken refrigerant line.

Leak in system.

Compressor shaft seal
leaking.

Clogged screen or screens .
in receiver dehydrator or
expansion valve; plugged
hose or coil.

Examine all lines for
evidence of breakage by
external stress or rubbing
wear.

Evacuate system, apply
static charge, leak test
system, and repair leak as
necessary.

Replace compressor.

Repair as necessary.

System will not produce
sufficient cooling.

Electnical

Blower motor sluggish in
operation.

Mechanical

Compressor clutch Slipping.

Obstructed blower passage.

Insufficient air circu-
lation over condenser
coils; fins clogged with
dirt or bugs.

Evaporator filter clogged.

Remove blower motor for
service or replacement.

Remove clutch assembly for
service or replacement.

Examine entire passage for
obstruction. Correct as
necessary.

Clean condenser coils.

Clean with cleaning
solvent to remove
cigarette tars.

1E20

21-52-00
Page 21-10
Revised: August 11, 1983



PIPER AIRCRAFT

PA-32-301/301T
MAINTENANCE MANUAL
’ CHART 2103. TROUBLESHOOTING (AIR CONDITIONING SYSTEM) (cont)
Trouble Cause Remedy

Svystem will not produce
sufficient cooling. (cont)

Refrigeration

Insufficient refrigerant in
system.

Clogged screen in expan-
sion valve.

Expansion valve thermal
bulb has lost charge.

Clogged screen in receiver
dehydrator.

Excessive moisture in
system.

Air in system.

Recharge system until bub-
bles disappear in receiver
dehydrator and gauge read-
ings stabilize to specifi-
cations.

Purge system and replace
expansion valve,

Purge system; replace ex-
pansion valve. '

Purge system; replace re-
ceiver dehydrator.

Purge system; replace re-
ceiver dehydrator.

Purge, evacuate and charge
system. (Replace receiver
dehydrator)

Excessively noisy system.

Electrical

Defective winding or im-
proper connection in com-
pressor clutch coil.

Mechanical

Loose or excessively worn
drive belts.

Noisy clutch.

Replace or repair as nec-
essary.

Tighten or replace as re-
quired. '

Remove clutch for service
or replacement as neces-

sary.

1E21

21-52-00
Page 21-11
Revised: August 11, 1983



PIPER AIRCRAFT

PA-32-301/301T

MAINTENANCE MANUAL

CHART 2103. TROUBLESHOOTING (AIR CONDITIONING SYSTEM) (cont)

Trouble

Cause

Remedy

Excessively noisy system.
(cont)

Electrical (cont)

Compressor noisy.

Compressor oil level low.

Refrigeration

Excessive charge in system.

Low charge in system.

Check mountings and
repair; remove compressor
for service or replace-
ment.

Fill with correct amount
of specified oil.

Discharge excess freon
until high pressure gauge
drops within specifi-
cations.

Check system for leaks:
charge system.
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MALFUNCTION DETECTION.

The detection of system malfunction largely depends on the mechanic’s ability to interpret the gauge
pressure readings into system problems. A system operating normally will have a low side gauge pressure
reading that will correspond with the temperature of the refrigerant evaporating in the evaporator. allowing
for a few degrees temperature rise due toloss in the tube walls and fins. The high side will have a gauge pressure
that will correspond with the temperature of the refrigerant condensing in the condenser. allowing for a few
degrees temperature drop due to loss in the tube walls and fins.

Any deviation from that which is normalindicates a malfunction within the system due to a faulty control
device, obstruction, defective part, or improper installation.

Detection of system malfunction is made easier with the knowledge that the temperature and pressure of
Refrigerant 12 is in close proximity between the pressures of twenty and eighty pounds per square inch (psi). A
glance at the Temperature-Pressure Chart 2104 will show that there is only a slight variation between the
temperature and pressure of the refrigerant in the lower range.

It is correct to assume that for every pound of pressure added to the low side. a temperature increase of
about one degree Fahrenheit takes place. For instance. a pressure of 23.8 on the chartindicatesa temperature
of 24°F. A change of pressure of almost one pound to 24.6 psi gives us a temperature increase to 25°F.

— NOTE —

For each 1,000 feet of elevation above sea level, the gauge readings
will be about one inch of mercury or 1/2 psi higher than the chart
indicates.

It must be pointed out that the actual temperature of the air passing over the coils of the evaporator will be
several degrees warmer allowing for a temperature rise caused by the loss in the fins and tubing of the
evaporator. :

The importance of a seasonal check up of the air conditioning system should be brought to the attention
of the customer whenever possible. A thorough check of the system performed in a methodical manner will
reveal trouble the customer is often not aware of. Locating and repairing the trouble early will usually result in
savings to the customer both in time and additional troubles that too often result from neglect.

A Performance Test of the system is the only positive way in which the complete system can be checked for
efficient operation. The air conditioning system should be given this test before work is begun on the svstem
whenever possible, however, if the system is completely inoperative, repairs must be performed before the
system can be properly tested. The test can uncover further work that must be performed before the system is

. brought to its full operating efficiency. The Performance Test should always be performed after repair work
has been done and before the aircraft is released to the customer. The serviceman performing this test carefully
will insure that the repairs have been properly performed and that the system will operate satisfactorily.

The Performance Test when properly performed includes a thorough examination of the outside of the
system as well as the inside. Many related parts are overlooked because it is felt they are of no bearing on the
operating efficiency of the unit. For this reason, a thorough visual inspection of the complete system should be
performed. followed by an operating inspection of the system.
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CHART 2104. TEMPERATURE PRESSURE

- Evaporator Pressure Evaporator High Pressure Ambient
Gauge Reading Temperature Gauge Reading - Temperature
ps.i. °F. p.s.i. °F.
0 -21 72 40
24 -15 86 50
4.5 -10 105 60
10.1 2 109 62
11.2 4 113 64
12.3 6 117 66
13.4 8 122 68
4.6 10 126 70
15.8 12 129 71
17.1 14 132 72
18.3 16 134 73
19.7 18 137 74
21 20 140 75
22.4 22 144 76
231 23 148 77
238 24 152 78
24.6 25 156 79
253 26 160 80
26.1 27 162 81
- 26.8 28 165 82
27.6 29 167 83
284 30 170 84
29.2 31 172 8S
30 32 175 86
309 33 177 87
3.7 34 180 88
325 3 182 89
334 36 185 90
343 37 187 91
351 38 189 92

36 39 191 93
36.9 40 193 94
7.9 4] 195 95
388 42 200 96
397 43 205 97
a1.7 45 210 98
436 47 215 99
456 49 220 100
48.7 52 228 102
49.8 53 236 104
55.4 57 260 110
60 62 275 115
64.9 66 290 120
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SPECIAL SERVICING PROCEDURES.

The air conditioning system should be serviced by a qualified shop with trained personnel. The following
procedures and precautions should be observed.

The efficiency of this svstem depends upon the pressure-temperature relationship of pure refrigerant. As
long as the system contains only pure refrigerant plus a specified amount of compressor oil (which is mixed
with the refrigerant). it 1s considered to be chemically stable. Foreign materials within the system will affect the
chemical stability. contaminate the syvstem. and decrease its efficiency.

I. GENERAL REFRIGERATION SYSTEM PROCEDURES.

A. REFRIGERANT SAFETY PRECAUTIONS.

(1

(2)

(3)

(4)

(3)

(6)

Refrigerant 12 (commonly known as R-12 or “Freon™ 12) is odorless and colorlessin either
the liquid or gaseous state. R-12 for charging refrigeration systems is supplied in
pressurized containers (approx. 70 psi at 70°F in liquid form. Since this material is
essentially inert at room temperatures the dangers are primarily associated with the
pressure and the refrigeration effects of the release and subsequent evaporation of this
pressurized liquid.

Wear suitable eve protection when handling R-12 due to the possibility of freezing of the
eve if contacted by escaping liquid refrigerant. If liquid R-12 does strike the eve. the
following actions should be taken:

(a) DO NOT RUB THE EYE.

(b) Splash large quantities of cool water into the eve to raise the temperature.

(c) Tape on an eye patch to avoid the possibility of dirt entering the eve.

(d) Rush to a physician or hospital for immediate professional aid.

(¢} DO NOT ATTEMPT TO TREAT IF YOURSELF.

If liquid R-12 strikes the skin frostbite can occur. Treat with cool water and protect with
petroleum jelly.

Do not discharge large quantities of R-121into closed rooms. It mayv displace most of the air
in the room and this could cause oxygen starvation. Gaseous R-12is heavier than air and
flows to the bottom of a container.

Do not discharge R-12 into an open flame or onto a very hot surface (500° F+). Poisonous
phosgene gas is generated by the action of the heat on the refrigerant.

Do not apply direct flame or other high heat source to a R-12 container due to the high
pressures which will result. If any heating isdone to R-12 containers the container pressure
should be monitored and kept below 150 psi.

B. SYSTEM SERVICING PRECAUTIONS.

(n

(2)

()
(4)

(5)

(6)
(7)

Svstems should be discharged slowly to prevent the escape of liquid refrigerant and the loss
of the lubrication oil.

Syvstems should not be left open to the atmosphere when discharged. Moisture and other
contamination may enter and damage open systems.

Never introduce anything but pure refrigerant and refrigerant oil into a svstem.

Keep refrigerant oil containers tightly sealed and clean to prevent absorption of moisture
or other contamination.

Use only approved refrigeration oil in the compressor. If any doubt exists about the
cleanliness of the compressor oil. replace it with new oil.

Never reuse oil removed from the system. Discard it.

When Loctite Refrigerant Sealant has been used on aJonm it must be heated to 400c Fprior
to disassembly. Loctite must be used to seal any pipe threads in the system lines.
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(8) Replace the receiver-dehvdrator assembly on any system which has been operating with a
leak allowing air to enter the system. If a receiver-dehvdrator s left open to the atmosphere
it should be replaced due to the loss of effectiveness of the drying compound it contains.

— NOTE —

A very strong acid (HCL) is formed when R-12 comes in contact
with moisture.

A new receiver-dehydrator should be opened and connected to the system only when ready
to charge the svstem with refrigerant.
(9) Recommended torque values must be used on all flare fitting and O-ring joints. See Chart

2108,
CHART 2105. ALUMINUM TUBING TORQUE

Metal Tube Thread and Fitting Alum. Tubing
0.D. Size Torque
14 7.16 5-7 fu.-lbs.
KR 5.8 ) 11-13 ft.-lbs.
12 3-4 15-20 ft.-lbs.
S8 7-8 21-27 fr.-lbs.
34 I-1:16 28-33 fu.-lbs.

SERVICE VALVES.

The purpose of the service valve is to service the air conditioning system. (Testing. Bleeding. Evacuating
and Charging). This aircraft is equipped with service valves mounted in the suction and discharge lines of the
evaporator assembly. These valves are the “2" position type Schrader valves. All normal air conditioning
service should be performed at the evaporator assembly mounted valves.

— NOTE —~

Service valves are also located on the compressor. However, use of
these valves in servicing is not recommended.

If a Schrader service valve is not serviceable, the core assembly must
be replaced.
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91e

CORE

COMPRESSOR VALVE (SCHRADER CHARGING) INLINE SERVICE VALVE (SCHRADER)

Figure 21-4. Service Valves

SERVICE VALVE REPLACEMENT.

The valves on the compressor are sealed with a gasket placed in the valve port boss. Lubricate the gasket

with refrigerant oil of the type used in the compressor. place the valves with the tube fitting facing aft and
secure with .312 bolts. torque to 15-23 inch-pounds.

— NOTE —

Whenever the air conditioning refrigerant lines or system is opened
Jor any reason, the lines and fittings should be capped and sealed
immediately to prevent dirt and other contaminants from entering

the system. (It is not advisable to put a plug into the hoses or
fittings.)
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COMPOUND
PRESSURE GAGE

HIGH PRESSURE
GAGE

q s

70O DISCHARGE
SERVICE VALVE

TO SUCTION

SE?VICE VALVE
TO VACUUM PUMP OR

REFRIGERANT CYLINDER

Figure 21-5. Test Gauge and Manifold Set

TEST GAUGE AND MANIFOLD SET.

The proper testing and diagnosis of the air conditioning system require that a manifold gauge set be
attached into the svstem. This set consists of two gauges mounted to a manifold. One gauge is a high pressure
gauge used in the discharge side of the system. The other is a low pressure gauge used in the suction side of the
svstem. The manifold is a device having fittings for both gauges and connection hoses with provisions for
controlling the flow of refrigerant through the manifold. (See Figures 21-5 and 21-6.)

The center port of the manifold set is used for charging or evacuation procedures. or any other service that
mayv be necessary, ' '

Both the high and low side of the manifold have hand shut-off valves. When the hand valve is turned all
the way in. in a clockwise direction. the manifold is closed. The pressures on that side of the svstem will.
however. be recorded on the gauge above the hose:

Cracking the hand valve, in the counterclockwise direction. opens the system to the middle service port of

the manifold set. This is desirable only when it is necessary to let refrigerant out or into the system. Refer to
Figures 21-5 or 21-6.

'CHECKING THE SYSTEM FOR LEAKS.

There are several methods of doing this operation. depending on the type of equipment which is available.
Two methods of performing this check will be covered in the following paragraphs.
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Figure 21-6. Manifold Set Operation
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COMPOUND

GAGE 50 P.S.1. PRESSURE GAGE

SCHRADER VALVE

L E—fu_ ' f SCHRADER VALVE

MAKIFOLD

GAGE SET
REFRIGERANT
CONTAINER Z
OPEN TO 50 P.S.1. EVAPORATOR ASS'Y
THEN CLOSE

Figure 21-7. Leak Test Hookup

— NOTE —

Evacuate system prior to leak check.

LEAK CHECK - METHOD L

1. Connect the manifold gauge set into the system and determine if there is any refrigerant in the system.
A minimum of 50 psi refrigerant pressure in the system is needed for leak detection. (Refer to Figure 21-7.)

2. Purge the hoses of air by allowing some refrigerant to escape from the connections at the service
valves. Then tighten connections at the service valve.

3. Close the low side manifold valve and open the high side manifold valve.

4. Open the refrigerant container service valve and allow the pressure at the low side gauge to reach 50
psi at which time close the high side manifold valve.

5. Close the refngerant container service valve and remove the hose if no leaks are evident.

6. It is advisable to use an electronic leak detector to check this system instead of an open flame leak
detector due to the possible presence of gasoline fumes in the engine area.

7. If any leaks are found, purge the system of refrigerant, make the necessary repairs and check the
compressor oil.

8. Add oll, if required, (refer to Checking Compressor Oil and Chart 2107) then repeat Steps 1 thru S.

9. If no further leaks are found. the system may be evacuated and charged. (Refer to Evacuating the
System and Charging the System.)
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LEAK CHECK - METHOD II.

1. Remove the access panel at the rear of the cabin to gain access to the service valves.

2. Remove the protective cap on the high pressure Schrader valve fitting and connect a charging hose
with a shut-off valve arrangement to the ﬁumg The charging hose must have a Schrader fitting or adapter t7,
fit the valve.

3. Connect the other end of the charging hose to a small c_\,lmder of refrigerant and purge the hose hy
allowing a slight amount of refrigerant gas to escape from the Schrader valve fitting.

4. The cylinder of refrigerant should be placed upright in a container of warm (125°F max.) wateron a
small scale.

5. Allow approximately 1’2 pound of refrigerant to enter the system by opening the valve on the
charging hose and observing the weight change on the scale.

6. Using an electronic leak detector, check all joints and repair any leaks.

7. After completion of repair of any leaks, proceed to check the system in accordance with one of the
methods outlined for any other leaks.

8. If no further repair is required on the system. it is now ready to evacuate in accordance with

Evacuating the System.

DISCHARGING. (Required only if system contains refrigerant.)
-~ NOTE —

Applies to Kent Moore J23500 or similar charging station. (Refer to
Figure 21-9.)

Close all valves on charging station.

Connect red high pressure charging line to high pressure Schrader valve at the evaporator fitting.
Open high pressure control valve on charging station one turn.

Hold end of blue low pressure charging line in a shop rag and slowly open low pressure control valve
on charging station allowing refrigerant to exhaust from system into shop rag.

Bty —

— CAUTION —

Refrigerant can cause freezing of skin. Be particularly careful not to
allow contact with the eyes.

Do not allow refrigerant to escape too rapidly, as excessive oil may
be carried out of system. When hissing stops, system is empty and
vahe should be closed if no further work is planned.
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988
COMPQUND GAGE
PULL 26 TO 28 PRESSURE GAGE
INCHES VACUUM

SCHRADER VALVE

SCHRADER
VACUUM PUMP ‘ -
UM U o VALVE

ouT

MANIFOLD..
GAGE SET

NOTE: OPEN BOTH SERVICE VALVES

_ EVAPORATOR ASS'Y
(COUNTERCLOCKWISE) ONE TURN

Figure 21-8. Evacuation Hookup

EVACUATING THE SYSTEM.

If the system has been operated in a discharged condition or anytime the svstem has been open to
atmospheric pressure. the receiver-dehvdrator must be replaced and the system evacuated to remove any
trapped air and moisture which has entered 1t. A vacuum pump capable of pulling 29 inches of mercury or
better should be used. As we lower the pressure in the air conditioning system. we lower the boiling
temperature of the water (moisture) that may be present. Then we are able to pull this water. in the form of

vapor. out of the svstem. The following chart demonstrates the effectiveness of moisture removalundera given
vacuum.

CHART 2106. SYSTEM VACUUM CHART

System Vacuum "Temperature °F.

' 27.99 ' 100
COMPOUND GAUGE 28.89 80
READING IN INCHES 29.40 60

OF MERCURY VACUUM 29.71 40

29.82 20

29.88 0

~— NOTE —

For each 1,000 feet of elevation above sea level, the compound gauge
reading will be about one inch lower, numerically.
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The following steps should be of help when performing this operation.
1. Remove access panel at the rear of the cabin to gain access to the Schrader service valves.

= CAUTION —

Ascertain that all system pressure is released before attempting the
evacuation. (Refer to Special Servicing Procedures.)

2. Connect the manifold gauge set to the airplane service valves. (Refer to Service Valves.)

3. The high and low manifold hand valves should be in the closed position. (Refer to Figures 21-5 and
21-6.)

4. Connect the center manifold hose to the inlet of the vacuum pump.

— NOTE —

Make sure the exhaust port on the vacuum pump is open to avoid
damnage to the vacuum pump.

5. Start the vacuum pump and open the low side manifold hand valve. Observe the compound. low
pressure gauge needle. it should show a slight vacuum.

6. Continue to operate the vacuum pump until 26 to 28 inches of vacuum is attained on the low pressure
gauge. then extend the operation for another 25 minutes.

7. If the system cannot maintain 26 to 28 inches of vacuum, close both manifold hand valves and observe
the compound gauge.

8. Should the compound gauge show a loss of vacuum, there is a leak in the system which must be
repaired before continuing with evacuation.

9. If no leaks are evident. reopen both manifold hand valves and continue the evacuation for another 30
minutes.

10. Close manifold hand valves. stop vacuum pump and disconnect center manifold hose from the
vacuum pump. _

11. Proceed to charge the system in accordance with Charging the System.

— NOTE —

The system should be charged as sobn as it has been evacuated.

CHARGING THE SYSTEM.

When the svstem is completely evacuated in accordance with instructions given in Evacuating the System.
one of the following procedures should be used to charge the system.
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Figure 21-9. Charging Stand

‘ | CHARGING STAND METHOD.
This is the preferred method of charging the system.
— NOTE —

The following instructions apply to Kent Moore, J23500 charging
stand. (Refer to Figure 21-9.)

. With the svstem discharged and evacuated. proceed to hook-up the charging stand. (Refer to Figure
21-10)

2. Fillthe charging cvlinder by opening the valve at the base of the charging cyvlinder and filling the sight
glass with two-pounds of liquid refrigerant.

3. If refrigerant stops filling the sight glass. open the valve at the top of the gauge neck assembly
intermittently to relieve head pressure and allow refrigerant to continue filling the sight glass to the required
amount.

4. When refrigerant reached the required level in the sight glass. close both the valve at the base of the

cvlinder and the valve at the bottom of refrigerant tank. Be sure the top valve is fullyv closed.
= NOTE —

If bubbling occurs in sight glass, reopen the cylinder base valve
momentarily to equalize drum and cylinder pressure.
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5. Connect the heating element plug to a 110-volt outlet.

6. Turn cvlinder sight glass to match pressure reading on cyvlinder pressure gauge. this scale should be
used during entire charging operation.

7. Close low pressure control valve. fully open refrigerant control valve and allow all the liquid
refrigerant contained in the charging cvlinder to enter high side of aircraft system.

K. When the full charge of refrigerant has entered the system. close refrigerant control valve and high
pressure control valhe.

9. After completion of charging. close all valves on the charging stand. Disconnect the high and low
pressure charging lines from the aircraft svstem. (A small amount of refrigerant remaining in the lines will
escape.) Replace lines on holder of charging stand to keep air and dirt out of lines. Open the valve at the top of
cvlinder to relieve anv remaining pressure. then reclose the valve,

10. Reinstall protective caps of Schrader valves and any access panels previously removed.

AIRPLANE COMPRESSOR METHOD.

This method is the least desirable due to the requirement of operating the airplane’s engine to run the
compressor.

~= CAUTION —

Ascertain that the area around the airplane is clear and a qualified
person is at the controls of the airplane.

. With the syvstem evacuated as outlined in Evacuating the System. connect the refrigerant charging
hose to the manifold (refer to Figure 21-10) and purge the charging hose of air.

2. Place the refrigerant container on a scale to observe the amount of refrigerant entering the svstem.
Open the high pressure valve and add as much refrigerant as possible.

3. Close the high pressure valve. start the engine and operate it at 900 1o 1000 RPM.

4. Operate the air conditioner and set controls to maximum cooling.

5. Open the low pressure valve and complete charging the system.

6. Close the low pressure valve after two pounds of refrigerant has been added to the svstem.

7. With the system still operating. observe the sight glass in the top of the receiver-dehvdrator by
removing the plastic plug.

8. The sight glass should be clear of any bubbles or foam. If bubbles or foam are seen passing through
the sight glass. itis an indication of a low refrigerant charge in the system and more refrigerant is required. This
check should be made with OAT of 70°F or higher and with the air conditioner operating.

9. If more refrigerant must be added to the svstem. open the low pressure valve and increase engine.

speed to 2000 RPM and observe the sight glass. After the sight glass has cleared. close the low pressure valve
and observe the pressure gauges. At 1000 RPM the gauge pressure should be 1510 20 psi on the low side and
150 to 200 on the high side.

- NOTE —

Suspect leaks or an inaccurate scale if two pounds of refrigerant
does not fill the system.
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CONDENSER

RECEIVER |
DEHYDRATOR |
SIGHT GLASS

VALVE
FITTING

EVAPORATOR
THIS END OF HOSE
—_————— MUST HAVE DEVICE
. REFRIGERANT TO DEPRESS
! Ri2 . SCHRADER VALVE

@

L

o

ZCONTAINER OF —{ | eme—
WARM WATER CHARGING
(125°F) , STAND
. SCALE J
" OPTIONAL METHOO PREFERRED METHOD

Figure 21-10. Charging Hookup

10. Shut off air conditioning system and airplane engine. Then, remove the charging lines from the
Schrader valves with care due to the refrigerant remaining in the hose.

— NOTE —

A shop cloth should be used to divert escaping refrigerant when
disconnecting the charging hose from the Schrader valve. Recap the
valve.

ADDITION OF PARTIAL CHARGE TO SYSTEM.

It is possible to top off this system with refrigerant by the following method:

1. Remove the access panel at the rear of the cabin.

2. Connectacharging hose to a refrigerant cylinder and also to the Schrader valve fitting on the suction
line. (Refer to Figure 21-10.)

3. Purge the charging hose by allowing a small amount of refrigerant gas to escape at the Schrader valve
fitting. '

4. Start the engine and operate at 1000 RPM and turn the air conditioner on maximum cool.

5. Remove the plastic plug from the sight glass in the top of the receiver-dehydrator.

6. With a low refrigerant charge in the system, bubbles will be seen passing through the sight glass when
the system is operating.

7. Open the valve on the refrigerant cylinder.
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8. Allow refrigerant to flow into the system until the bubbles disappear from the sight glass.
9. Close the refrigerant valve and check to see that the sight glass remains clear during svstem operation.

. 10. ‘When the sight glass stays clear of bubbles. add an additional 1.4 pound of refrigerant to the svstem.

(Engine should be operating at 1000 RPM.)

— NOTE —

This should be done with OAT at 70°F, or higher, with the air
conditioner operating.

11.  Shut off the air conditioner and engine. Remove the charging hose from the Schradervalve with care
due to refrigerant remaining in the line.
12. Replace the access panels.

COMPONENT S.ER\'lCE.

COMPRESSOR SERVICE.

It is not advisable to service the compressor in the field. It should be done by a qualified shop which has
the special equipment and trained personnel required to properly service the unit.

Maintenance to this unit and its related components is limited to replacement of worn drive belt and
magnetic clutch. Anyv other service requires removal of the compressor from the svstem.

— NOTE —

An important factor in air conditioning servicing is cleanliness and ‘
care should be exercised to prevent dirt or foreign material from

entering the system. All hose and tubing ends should be capped

immediately. Any lubrication required in the assembly of the

components should be refrigerant oil of the type used in the

compressor.

COMPRESSOR REMOVAL.

The removal of the compressor requires a complete svstem discharge. (Refer to Discharging.)
Be certain the circuit protector is off for the air conditioning svstem.

Remove the engine cowling and right front baffles.

Disconnect the electrical leads to the magnetic clutch on the compressor.

Depressurize the air conditioning system.
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‘ 5. Remove the suction and discharge lines from the service valves on the compressor.
— NOTE —

All open lines should be capped immediately to prevent dirt and
moisture from entering the system.

6. Loosen the bolt securing the compressor idler pullev to release the belt tension and remove belt from
compressor pullev. (Do not force belt over the pulleys.)

7. Support the compressor and remove the 6 bolts securing the compressor to the engine mounting
brackets. .

COMPRESSOR INSTALLATION.

1. Place the compressor to the mounting brackets. Install the six bolts and progressively torqueto 14-17
foot-pounds. (Safety all bolts with .032 safety wire.)

2. Check the oil level in the compressor in accordance with instructions given in Checking Compressor
Ol .

2. Place drive belt over clutch pullev and adjust the alignment of the pullevs and belt in accordance with
instructions given in Replacement of Compressor and. or Alternator Drive Belts.

— CAUTION —

Do not force the belt into the pulley sheave. If necessary, remove the
idler assembly.

‘ 4. Connect the discharge and suction lines to their respective service valve fittings.
5. Evacuate and charge the svstem per Evacuating the Svstem and Charging the System.

— WARNING —
If the air conditioner is to be operated on the ground for servicing.
the test area should be clean and free of any loose objects lying on the

ramp. Only the service valves located on the evaporator assembly
! should be used for testing.

|
|
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CHECKING COMPRESSOR OIL. '

The oil level should be checked any time the system is discharged. The following steps should be followed
to perform this check: :

1. 1t will be necessary to discharge the svstem. (Refer to Discharging.)

2. Fabricate an oil dipstick. (Refer to Figure 21-11.)

3. Remove the oil plug. (A .375 inch plug in the top side of the compressor crankcase.)

4. Before inserting the dipstick. the crankshaft Woodruff keyv should be located in the up position. (The
front face of the compressor clutch is marked with a stamped “K ™ indicating the key position.) The oil level
should be measured from the lowest point in the crankcase. Use the long end of the dipstick. (See Figure 21-
1)

5. With the compressor in the installed position use Chart 2107 to determine the amount of oil in the
crankcase. :

6. The compressor should never be operated with less than 6 ounces of oil. When oil is added the level
should not go above 10 ounces. Piper refrigerant oil PMS-L2000 or equivalent 500 viscosity refrigerant oil
must be used. '

7. Evacuate and charge svstem. (Per Evacuating the Svstem and Charging the System.)

— NOTE —
The 10 ounce oil level is required in compressors installed on new
systems. Some oil is distributed in the system during operation.
Replacement compressors should be charged with 10 ounces of oil.
— CAUTION -
The oil plug should not be removed with pressure in the system. .

CHART 2107. COMPRESSOR OIL CHARGE

Oil Charge Ounces 6 ' 8 10 l6
Dipstick Reading Inches 13 16" 1.00™ 1-3 167 1-15 167
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4.68 -

TORQUE- ~T'"°
15-23 Ft. Lbs.
4PLCS THIS END FOR
HORIZONTAL 1.50R
MOUNT
/- 1.75
108°
NOTE. 12 NOTCHES 1/8 INCH APART
STARTING AT EACH END. 1.50
THIS END FOR
VERTICAL

OIL CHECK PLUG MOUNT
(TYPICAL TWO SIDES)

Figure 21-11. Compressor and Fabricated Oil Dipstick

REPLACEMENT OF COMPRESSOR DRIVE BELT. (Refer to Figure 21-12.)

. Remove the old belt by removing the spinner. propeller. nose cowl. engine baffles asrequired. starter
ring gear assembiy and drive belt.
Place the new belt in its appropriate positions on the starter ring gear sheaves.
3 Reinstall the starter ring gear assemblyv. propelier and spinner.
4. Route the belt 1o the proper pullev sheave as shown in Figure 21-12.

1)

— CAUTION —

Do not force the belt into the pulley sheave. Remove the idler
assemblies, if necessary, and the alternator lower mounting bolts in
order to install the belt.
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Figure 21-12. Compressor and Alternator Belt Instaliation

21-58-05
Page 21-32
Revised: August 11, 1983

1F18




PIPER AIRCRAFT
PA-32-301/301T
MAINTENANCE MANUAL

5. Check the belt and pullev alignment of the compressor and or alternator by the following method:

A. A datum line must be established for checking belt and pullev alignment. A nominal dimension

must be established between the forward edge of the compressor belt and the forward machined surface of the

ring gear. This dimension should be taken at the ring gear assembly where the beltis in its sheave. The amount

of misalignment can then be determined at the other pulley sheaves by using a stiff straightedge of sumcxem
length to extend from the front of the ring gear to the component sheaves.

— NOTE —

Insure adequate ring gear surface contact to provide a solid base for
the straightedge.

B Obtain a basic measurement from the top of the ring gear by measuring the width of the starter
ring gear plus the dimension from the forward machined surface of the ring gear to the forward edge of the
compressor drive belt. (Refer to Figure 21-12.)

C. The check and adjustments of the compressor and or alternator drive belts require different
procedures. Refer to following appropriate instructions.

6 Compressor Belt Alignment: (Refer to Figure 21-12))

A Place the straightedge against the right forward side of the ring gear and measure belt alignment
at compressor sheave (Point-B).

B. Measure belt alignment at the compressor idler pulleyv (Point-A). The belt misalignmen: at
Point-A should be half the misalignment of Point-B and the dimension at the top of the ring gear and in the
same direction fore and aft.

C. If at Point-A nominal misalignment is not within + - .030 of an inch. as obtained from Step B.
add or remove shims as required. Belt alignment should be made as close 10 nominal as shims will ullow

7. Alternator Belt Alignment (Refer to Figure 21-12))

A With the aliernator belt installed. align the idler pulley in the belt plane by adding or removing

shims. P N 62&33-R82 as required. '

ADJUSTMENT OF DRIVE BELT TENSION.

The adiustment of the compressor and or alternator drive belts is very important to obtain long belt life
and proper component operation.

1. Adjust new compressor belt to 120 pounds span tension and new alternator belt 10 90-100 pound»
span tension. When using the plastic tvpe alternator belt adjust the tension at 65-70 lbs. for new belt. Usc u
cahibrated belt tension gauge. '

— NOTE —

The higher tension specified for a new belt is to compensate for the
initial stretch that takes place as soon as it is operated. These higher
tension values should not be applied to belts which previously have
been used. See tensions noted below for used belts.

2. Install engine baffles if removed and install engine cowling.
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3. Run the engine for a 15 minute period at 1200 RPM. ‘
— WARNING —

If the air conditioner is to be operated on the ground for servicing,
the test area should be clean and free of any loose objects lying on the
ramp. Only the service valves located on the evaporator assembly
should be used for testing.

4. Shut downengine and recheck both belt tensions. If compressor belt tension falls as low as 60 pounds.
retension 1o 80 pounds. If alternator belt tension falls below 50 pounds. retension to 70 pounds. The plastic
type alternator belt should be between 35-40 Ibs.

5. This tension check should be made at everv 100 hours or annual inspection. whichever occurs first.
6. Check all idler and bracket bolts for safetv and replace engine cowling.

| MAGNETIC CLUTCH.

MAGNETIC CLUTCH REMOVAL. (Refer to Figure 21-13)

I. Remove the self-locking capscrew and washer from the compressor shaft. -
2. Inserta s 811 UNC-2B bolt in the threaded portion of the hub and tighten. The pressure exerted by

the bolt on the end of the compressor crankshaft will force off the rotor pulley assembly without damage to the

clutch or compressor.
— CAUTION — '

Do not use a wheel puller on the outer flange of the pulley. This can
damage the pulley grooves or clutch bearings.

3. Remove the four bolts securing the field assembly against the compressor bosses and remove the
bolts. washers. and field assemblyv.

413 CAPSCREW

ROTOR PULLEY ASS'Y
CAPSCREWS AND LOCK WASHERS
FIELD ASS Y

COMPRESSOR

g bW -

Figure 21-13. Magnetic Clutch
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MAGNETIC CLUTCH INSTALLATION. (Refer to Figure 21-13.)

. Poction the field assembly against the compressor bosses. with the electrical leads to the cvlinder side
of the compressor. '

2. Secure the field assembly with four capscrews and lock washers. do not torque at this time.

2 Connect the electrical lead from the field assembly.

— NOTE —
The compressor shaft must be clean and free from burrs.

4. Slide the pulley assembly over the field assembly and onto the crankshaft. now torque the field
assembly 85 10 120 inch-pounds. Then secure pulley assemblv with washer and new self-locking capscrew.
Torque the capscrew to 180 to 240 inch-pounds.

— NOTE —

If the clutch is not engaged while tightening the capscrew, insert a
spanner into the holes provided in the armature face.

5 Spinthe puller by hand to check for any interference between the field and rotor puliey assemblies. A
rubbing noise can be heard as the pulleyv rotates if there is interference. The rotor pulley assembly must be
removed and the mounting of the field assembly adjusted until the interference is eliminated.

REFRIGERANT LINES AND ROUTING.

The refrigerant lines in this aircraft are flexible high pressure hoses and should be handled accordingly.
The hoses in the power plant area are routed so as to provide maximum protection from the heat and abrasion.
Thev couple at the fire wall to hoses routed through the two inboard. external hat section on the bottom of the
fuselage. up through the floor to the condenser and evaporator in the tail cone. The discharge is in the right
hand section and the suction in the left.

— NOTE —

Before any of the hose couplings are uncoupled, the system must be
completel discharged. (See Discharging.)

21-58-10
Page 21-35
Revised: August 11, 1983

1F21



PIPER AIRCRAFT
PA-32-301/301T
MAINTENANCE MANUAL

RECEIVER-DEHYDRATOR.

REMOVAL OF RECEIVER-DEHYDRATOR.

This unit is mounted on the inboard side of the evaporator assembly housing.

1. Discharge the system of all refrigerant. (See Discharging.)

2. Uncouple the refrigerant lines at the receiver-dehyvdrator. (See Special Servicing Procedures.)
3. Remove the clamp attaching the unit to the evaporator housing.

— NOTE —

This part is not serviceable, it must be replaced. The
receiverdehydrator should be replaced when the system has been
operated without a charge or is left open.

INSTALLATION OF RECEIVER-DEHYDRATOR.

I. Slip the mounting bracket around the receiver and put it in place on the evaporator housing with the
tube fitting on top. Align the fittings to the proper line before securing the mounting bracket.

— NOTE —
Torque the fittings. (See Chart 2104.)

2. Evacuate and recharge the svstem in accordance with Evacuating the System and Charging the
Syvstem.

CONDENSER.

REMOVAL OF CONDENSER.

The condenser is mounted in a frame assembly located in the bottom of the fuselage between stations
156.00 and 191.00. _

I. Discharge the svstem. (See Special Servicing Procedures and Discharging.)

2. Remove access panel from the aft bulkhead of cabin.

1. Remore the forward cover panel.

4. Uncouple the suction and discharge hoses at the condenser fitting. (See Special Servicing
Procedures.) Remove the hose clamps holding the hoses to the condenser frame.

5. Remove the AN-3 bolts from the upper ends of the side hinges and rod ends.

6. Support the condenser assembiv and remove the bolt attaching the actuating rod to the condenser
assembly.

7. Lower the aft end of the assembly on the piano hinge at the forward end of assembly.

8. Remove the eight screws attaching the piano hinge to the condenser frame assembly and remove from
aircraft.

9. To remove condenser core from assembly. remove the screws in the side mounting frame.
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INSTALLATION OF CONDENSER.

I Install the condenser core to the frame assembly with the hose fittings forward and up.
2. Place the condenser and frame assemblyv to the fuselage frame mounting bracket and insert the (&)
screws into the piano hinge.

2 Attach the side hinges and actuating rod and rig per Condenser Assembly Rigging Instructions.

4. Seal and couple the hose fittings (seal with Loctite refrigerant sealant applied to flanges only).

5. Adjust the condenser in accordance with Condenser Assembly Rigging Instructions.

6. Seal all around forward cover panel (and aft cover panel if removed) with Permagum Bead No. 876
purchased from Prestolite Engineering Company. (See Figure 21-14.)

= NOTE —

Whenever it is necessary to remove and replace the cabin rear panel,
it should be replaced and sealed in the original manner. If it is not,

-because of the low pressure area in the cabin, exhaust gases may seep
into the cabin.

— WARNING —
Make a carbon monoxide test on ground and in flight with and
without the air conditioner operating. Presence of CO2 shall not
exceed 1 part in 20,000.
CONDENSER DOOR ACTUATOR.
The actuator is on a bracket mounted between two bulkheads in the tail cone. It is coupled to the
condenser assembly through a bellcrank mounted to a bracket on the bulkhead aft of the condenser. The

actuator travel is controlled bv two limit switches. Both the up and down switches are located onthe actuator.
Refer to Figure 21- 1-1 for the switch locations

CONDENSER ASSEMBLY RIGGING INSTRUCTIONS. (Refer to Figure 21-14.)

The condenser assembly isactuated by an electric motor through bellcranks. push rods and limit switches.
It is necessary for the condenser door to fit flush with the fuselage skin. and with increased force along the

forward edee. The following steps will help accomplish this requirement:

. Adiust open limit switch to open the condenser door 5.00 + - .50 inches uhen measured from the
leading edge of the door to the fuselage skin.

2. Adiust side push rods so that a vertically measured gap of .16 of an inch exists along the trailing edge
of the door at the instant the forward edge of the door becomes flush with the fuselage skin.

3. With the door fully closed adjust the "CLOSED™ limit switch so that the actuator travels an
additional .12 of an inch after the door is fully closed. this is necessary to preload the mechanism. (Refer to
Figure 21-14. View A-A)

4. Cycle the assembly several times to be certain it operates properiy without binding.
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1788

SEAL ALL AROUND FORWARD AND AFT COVERS WITH PERMAGUM BEAD NO 576
PURCHASED FROM PRESTOLITE ENGINEERING COMPANY

944

UP LIMIT SWITCH
./
<

1 ACTUATING TRANSMISSION ASSY

2 BELLCRANK ASSY {CONDENSER)

3 PUSH ROD ASBY

4 BELLCRANK ASSY (MECHANISM), ©)

5 OPEN LIMIT SWITCH -

6 CLOSED LIMIT SWITCH'

7 CONDENSER 12 PRELOAD

8 CONDENSER DOOR

10 TRANSMISSION MOTOR ASSY PRIOR TO PRELOAD

VIEW A-A
Figure 21-14. Condenser Air Scoop Installation ‘
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Ciee

TO EVAPORATOR

VALVE ASS'Y

CAPILLARY COIL

FROM RECEIVER
DEHYDRATOR

Figure 21-15. Expansion Valve

REMOVAL OF EXPANSION VALVE. (Refer to Figure 21-15))

The expansion valve is located in the evaporator assembly between the receiver drier and the evaporator
inlet. The capillary coil is attached to the evaporator outlet line.

1. Remove the necessaryv access panels and discharge system.

2. Remove the capillary coil from the outlet line. (Do not kink the capillary tube.)

3. Uncouple all related tube fittings. (See Special Servicing Procedures.)

— NOTE —

If this part is not serviceable, it must be replaced with a new part.

INSTALLATION OF EXPANSION VALVE.

1. Install the expansion valve in the inlet line of the evaporator core by coupling the related fittings.
(Seal all couplings with sealant applied to tube flanges onlyv.) Torque fittings per Chart 2105.

2. Secure the capillary coil to the evaporator outlet line.

3. Evacuate and charge the svstem. (See Evacuating the System and Charging the System.) Check for
leaks. (See Checking the Svstem for Leaks.)

4. Replace access panels.
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EVAPORATOR.

REMOVAL OF EVAPORATOR.

The evaporator assembly consists of the evaporator core. receiver-dehvdrator. expansion vale.
circulating fan and pressure switch together with necessary housing and plumbing. The housing is fabricated
of thermoplastic material. The condensed moisture is dumped overboard through a hose clamped to a fitting
on the bottom of the evaporator housing.

The evaporator assembly is located behind the cabin rear panel. attached to the mounting panel with |2
screws and washers and a bracket securing the back to the mounting panel.

I. Remove air conditioning filter cover. filter and rear access panels.

— NOTE —

Discharge the system before disassembling any components for
service.

2. Uncouple the liquid line from the inlet side of the receiver-dehvdrator and the suction line from the
evaporator core outlet. (See Special Serncmg Procedures.)

3. Disconnect the related electrical wires.

4. Remove flexible air duct from housing outlet. Remove drain hose from housing

S. Remove temperature probe from evaporator housing.

6. Remove the screws attaching the support bracket and evaporator housing to the mounting panel
Remose the assembliv through the access hole in the bulkhead.

INSTALLATION OF EVAPORATOR.

I. Cement gasket in place on the flanges of the evaporator housing and attach the large end of the
mounting gasket to the back of the housing.

2. Install the housing through the access hole with the air duct outiet ontop. Mate the mounting flanges
to the mating surface of the mounting panel and insert the screws. (Do not tighten at this time.)

3. Line up mounting bracket with mating holes in mounting panel. insert screws and tighten. Tighten
screws in the flange at this time. Be certain gasket is in place. The flange must have an air ught scal

4. Couple the suction and dlscharge lines to their respective fittings (apply Loctite refngeram sealantto
tube flanges onh).

5. Evacuate and charge svstem. (See Evacuating the System and Charging the Svstem.)

6. Check for leaks (see Checking the Syvstem for Leaks) if no leaks are detected. Seal and install access
panel on evaporator housing.

7. Couple flexible air duct and drain tube.
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8. Make and check electrical connections. (Refer to'Figure 21-17))
9. Check operation of blower and refrigerant systems.
10. Install rear bulkhead panels. Be certain to seal. (See WARNING.)

— WARNING —

Whenever it is necessary to remove and replace the rear cabin panel,
it should be replaced and sealed in the original manner to prevent
exhaust from entering the cabin. After removing and replacing the
rear panel, conduct a carbon monoxide test on the ground and in
flight with and without the air conditioner operating. Presence of
CO2 shall not exceed one part in 20,000.

1774

WRAP TAPE AROUND THERMO-
STAT CAPILLARY LEAVING SER-
VICE PORT ACCESSIBLE

. SIGHT GLASS

. SERVICE VALVE (SCHRADER] (H1)
CAPILLARY COIL

. HDUSING ASSY

. SERVICE VALVE (SCHRADER) (LOW)
RECEIVER DEHYDRATOR CLAMP

. RECEIVER DEHYDRATOR
PRESSURE RELIEF SWITCH (RANCO)
. EXPANSION VALVE

. OUTLET HOSE

CODNOO B WN =

e

Figure 21-16. Components Installation
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PRESSURE RELIEF SWITCH (RANCO). | ‘
The pressure relief switch automatically prevents the system from over pressurization by breaking the

electrical circuit 10 the magnetic clutch. stopping the compressor until pressure is reduced. The switch is
located in the line between the receiver and expansion valve.

— NOTE —

Before the relief switch is removed, the air conditioning system must
be discharged. (See Discharging.)

ELECTRICAL INSTALLATION.

The electrical svstem wiring and components are installed and routed in the conventional aircraft manner.
The wiring harness is connected to switches in the climate control center on the right side of the instrument
panel. The harnesses cross the instrument panel to the left side where two (2) wires are taken off for the
compressor clutch. The harness then passes aft along the left side of the fuselage where it connects to the blower
motor. pressure relief switch and the condenser actuating motor.

ADJUSTMENT OF THROTTLE SWITCH.

The throttle switch is mounted forward and below the throttle arm. The switch must be adjusted so it will
actuate at the last quarter inch of full open throttle travel.
The switch should be positioned so the throttle arm contacts the center of the switch actuator button.

FUSE REPLACEMENT.

_ There are three fuses located behind the air conditioning svstem control panel. A 20 amp circuit breaker
mounted in the circuit breaker panel protects the complete air conditioning electrical system

— END -~
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AUTOFLIGHT.

Due to the wide varity of A.F.C.S. (Automated Flight Control System) options. it is mandatory to follow
the service literature published by the individual manufacturer of the A.F.C.S. equipment installed in any
particular airplane. This includes mechanical service such as: adjusting bridle cable tension. servo remov al and

installation. servo clutch adjustments. etc.

NON-PIPER A.F.C.S. EQUIPMENT CONTACTS.

Refer to the following list of Autopilot Flight Director manufacturers to obtain service direction. parts

support. and service literature.

Bendix Avionics Division

2100 N.W. 62nd Street

Fort Lauderdale. Fla. 33310
(305) 776-4100 TWX 5109559884

Collins General Aviation Division
Rockwell International

Cedar Rapids. lowa. 52406

(319) 395-3625 Telex: 464-421

Edo Corporation - Avionics Division
Box 610

Municipal Atrport ‘

Mineral Wells. Texas. 7606~

(817) 325-2517 Telex: 76067

King Radio Corporation

400 North Rodgers Road

Olathe. Kansas. 66061

(913) 782-0400 Telex: 4-2269-Kingrad

Sperr_\: Flight Svstems Avionics Div.

- 8500 Balboa Blvrd.

P.O. Box 902%& _
VanNuvs. CA. 91409
(212) 894-8111 Telex: 65-1367

Global Navigation
2144 Michelson Drive
(714) 851-0119

1G10
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| PIPER A.F.C.S. EQUIPMENT.

In the case of early models. Piper AutoPilot equipment bears the Piper name. and the appropriate Piper
Autopilot Flight Director Service Manual shall be used.

— NOTE —

_If a Roll Axis-only Autopilot is installed, or if no Autopilot is
installed, consult the Piper Pitch Trim Service Manual 753 771 for
manual electric pitch trim service information.

The following is a complete listing of Piper A.F.C.S. equipment service literature. It is imperative to
correctly identifv the AutoPilot system by “faceplate™ model name. in orderto consult the appropriate service
manual Each manual identifies the revision level and revision status as called out on the Master Parts Price
List - Aerofiche published monthlv by Piper. Consult the aircrafts parts catalog for replacement parts.

NAME PIPER PARTNO.
AutoControl 1 1l & Altmatic 1 1] 753 798
AutoControl 111 and Alumanc Iil and [IIB 783 723
AutoControl 111B and AluMatic 111B-] 761 502
AluMatic HIC 761 602
AluMatic V and V-1 761 525
AltiMauc VF Dand VVF D-I 761 8§26
AliMatic X F.D. AP. & X A.P. 761 668
AutoFhite 752720
AutoFhite 11 761 481
Piper Pitch Trim tManual-Electric) 757 771
— END —
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GENERAL. ‘

This chapter contains information necessary to perform operational checks of the Emergency Locator
Transmiutter (ELT). with and without a pilot's remote switch. Included are the appropriate removal and
installation instructions to facilitate battery replacement.

DATA TRANSMISSION AND AUTOMATIC CALLING.

EMERGENCY LOCATOR TRANSMITTER (NARCO).

The electrical power for the ELT istotally supplied by its own self-contained alkaline battery. The batter:
must be replaced on or before the replacement date marked on battery pack label. If the transmitter has been

used in an emergency situation or it has more than one hour of accumulated test time. the battery must be
replaced.

BATTERY REMOVAL AND INSTALLATION.

The ELT is located on the right side of the fuselage aft of sta. 259.30. (Refer to Figures 23-2 and 23-3))

I. Remove the access panel on right side of the fuselage.

2. Setthe ON OFF ARM switch on the transmitter to OFF.

2. Disconnect antenna coaxial cable and the remote switch wires from ELT.

4. Remove ELT fromits mounting bracket by releasing the latch on the strap and slidingthe ELT off the
bracket. :

Extend the portable antenna. (Refer to Figure 23-2)) ‘
Unscrew the four screws that hold the control head to the battery casing and shde apart.
Disconnect the battery terminals from the bottom of the circuit board.
Discard old battery pack. (DO NOT EXPOSE TO FLAME)

'X‘-_J_’J\!J'

— CAUTION —

The battery pack is shipped with a sealant on the inside lip so that a
water tight seal will be retained. DO NOT REMOVE THIS
SEALANT.

9. Connect new batterv pack terminals to the bottom of the circuit board.

10. Reinsert the control head section into the battery pack being careful not to pinch any wires. and
replace the four screws. If the four holes do not line up. rotate the battery pack |80° and reinsert

1. Slide the portable antenna back into the stowed position.

12, Place transmutter into i1ts mounting bracket and fasten the strap latch.

23-21-01 ‘
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REMOTE

Figure 23-1. Emergency Locator Transmitter Schematic (Narco)

. 13. Connect the antenna coaxial -cable to the ELT and ensure that the contact separator Is inserted
between the antenna contact finger and the portable antenna. (Refer to Figure 23-3))
| 14. Connect the remote switch wires. _
15. Press RESET bution and set ON OFF ARM switch to ARM.
16. Make an entry in the aircraft logbook. including the new battery expiration date.
17. A unit operational check may now be performed on the ELT. (Refer to Testing Emergency Locator
Transmitter.)

. «= NOTE —
Inspect the external whip antenna for any dﬁmage. Avoid bending

the whip. Any sharply bent or kinked whip should be replaced.
Antenna damage may cause structural failure of whip in flight.

’ 23-21-01
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TESTING EMERGENCY LOCATOR TRANSMITTER.

The transmitter operates on the emergency frequencies of 121.5 and 243 MHz: both of these frequencies
are monitored by the various FAA installations. Before performing any operational test of the ELT. the
following precautions should be observed:

— CAUTION —

Testing of an ELT should be conducted in a screen room or metal
enclosure to ensure that electromagnetic energy is not radiated
during testing. If a shielded enclosure is not available, testing may be
performed in accordance with the following procedures:

1. Test should be no longer than three audio sweeps.

2. If the antenna is removed; a dummy load should be substituted
during the test. _

3. Test should be conducted only within the time period made up
of the first five minutes after any hour.

4. If the operational tests must be made at a time not included
within the first five minutes after the hour, the test should be
conducted with the closest FAA Tower or Flight Service
Station.

Consult FAA Advisory Circular AC 20-81 for detailed information

concerning the above caution.

Remove the access panel or cover to gain access to the transmitter.
Turn the aircraft master switch ON. :
Tune the aircraft communications receiver volume up until a shight background noise is heard.

IS B

— NOTE —

If the aircraft is not fitted with a communications receiver, request
that the tower listen for your test.

4. On the transmitter. set the ON/ARM OFF switch to the ON position. Keep the switch in this
position for only a few seconds: then set to the OFF position or ARM if there is no OFF. Returntothe ARM
position. : _

— NOTE —

The test transmission should have been picked up by the aircraft
communications receiver and/or control tower. During cold
weather, there may be a slight delay before transmission occurs.

5. A transmitter which is functioning properly should emit a characteristic downward swept tone.
6. When the testis completed. ascertain the transmitter ON/ ARM/OFF switchisinthe ARM position.

23-21-02
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Figure 23-4. Avionics Master and Emergency Switch Circuit

7. Place the access panel on the right side of the fuselage aft of sta. 259.30 and secure with the .
appropriate screws.

— WARNING —

Whenever the unit is checked by moving the transmitter
ON/ARM /OFF switch from the ARM to the ON position, it must
then be moved to the OFF position, if there is one, before reverting
to the ARM position again.

— CAUTION —

Under normal conditions, the transmitter switch must be set to
ARM.

- = NOTE —

Inspect the external whip antenna for any damage. Avoid bending
the whip. Any sharply bent or kinked whip should be replaced.
Antenna damage may cause structural failure of whip in flight.

DESCRIPTION, OPERATION AND TESTING OF PILOT'S REMOTE SWITCH. (Refer to Pilot’s

Operating Handbook.)

23-21-03
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CHAPTER 24 - ELECTRICAL POWER
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GENERAL.

This chapter contains instructions for correcting difficulties which may arise in the operation of the
electrical svstem. It includes a general description and function of each part of the system along with test and
adjustments of the various components.

DESCRIPTION AND OPERATION.

The electrical system is a l4-volt, direct current, single wire, negative ground system. All electrical
equipment is grounded to the metal structure of the airplane, therefore, the structure takes the place of the
second wire. A 12-volt battery is incorporated in the system to furnish power for starting and as a reserve
power source in case of alternator failure. The battery and alternator are both connected to the bus bar. from
which all electrical equipment is powered. with the exception of the starter which receives its power from the
load side of the battery. The master switch controls the battery relay and field circuit. The master switch must
be on before any electrical equipment will operate. The airplane can be equipped with standard navigation
lights, rotating beacon and one landing light located in the nose cowl. -

TROUBLESHOOTING.

Troubles peculiar to the electrical system are listed in Chart 2401 along with their probable causes and
suggested remedies. The wiring diagrams included at the end of this section will give physical breakdown of the
-different electrical circuits used in this airplane. _

After the trouble has been corrected. check the entire electrical system for security and operation of its
components.

~— WARNING —

All checks and adjustments of the alternator and/or its components
should be made with the engine stopped. Therefore, to complete
some checks or adjustments, it will be necessary to remove these
units from the airplane and place on a test stand.

24-02-00
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CHART 2401. TROUBLESHOOTING (ALTERNATOR)

Trouble

Cause

Remedy

Zero output indicated on
ammeter regardless of RPM
(refer to alternator system
test procedure)

Open field circuit.

Open output circuit.

With master turned on,
check for battery voltage from
airplane’s main buss through
entire field circuit to alterna-
tor field terminal. Measure
voltage from ground (-) to
the following points (+) in se-
quence: buss bar, output cir-
cuit breaker (60A), field cir-
cuit breaker (5A), field termi-
nals of master switch, voltage
regulator and alternator field
terminal.

Interruption of voltage
through any of these points
isolates the faulty component
or wire which must be re-
placed. (See wiring sche-
matic.)

With master switch turned
on, check for battery voltage '
from airplane’s main buss

through entire output circuit
to alternator battery post.
Measure voltage from

ground (-) to the following
points (+) in sequence: buss bar.
output circuit breaker,
ammeter, and alternator bat-
tery post.

Interruption of voltage
through any of these points
isolates the faulty compo-
nent or wire which must be
replaced. (See wiring sche-
matic, Chapter 91.)

Open circuit in alternator
output will usually burn out
the ALT annunciator lamp
and the 50 ohm resistor.
Check the 5A inline fuse.

1G23
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CHART 2401

. TROUBLESHOOTING (ALTERNATOR) (cont)

_Trouble

Cause

Remedy

Zero output indicated on
ammeter regardiess of RPM
(refer to alternator system
test procedure) (cont)

Open field winding in al-
ternator.

Disconnect field terminal of
alternator from field wiring
and check for continuity
from field terminal to ground
with ohmmeter (20-100
ohms) depending on brush
contact resistance.

= CAUTION —

Turn magneto switch to off
before turning prop.

(Pull propeller slowly by
hand turning alternator rotor
through 360° of travel.)

If resistance is high. check
brushes for spring tension
and excessive wear and re-
place if necessary. If brushes
are okay and field reads
open, replace alternator.

Ourtput indicated on am-
meter does not meet mini-
mum values specified in al-
ternator system test pro-
cedure.

Faulty voltage regulator.

Start engine. turn on load
(ref. alternator test pro-
cedure). set throttle at 2300
RPM. Check voltage at buss
bar (convenient check point.
remove cigar lighter and
check from center contact
(+) to ground (-). Voltage
should be 13.5-volts mini-
mum. If voliage is below this
value, replace regulator.

1G24
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CHART 2401

. TROUBLESHOOTING (ALTERNATOR) (cont)

Trouble

Cause

Remedy

Output indicated on am-
meter does not meet mini-
mum values specified in al-
ternator system test pro-
cedure. (cont)

High resistance connec-
tions in field or output
circuit.

Open rectifier.

Check visually for loose bind-
ing posts at the various junc-
tion points in system. alter-
nator battery post. lugs on
ammeter, connections at volt-
age regulator. circuit breaker.
etc. (See wiring schematic.
Chapter 91.) Examine
crimped terminal ends for
signs of deterioration at
crimp or strands of broken
wire at crimp. Tighten any
loose binding posts or re-
place bad wire terminals.

If any of the six rectifiers
pressed into the rear bell
housing of the alternator
open up internally. it will re-
sult in a definite limitation
on the current that can be
drawn from the alternator.
After having checked the
previous causes of low out-
put it can be assumed that a
faulty rectifier exists.

See paragraph titled In-
spection and Testing of
Components.

Field circuit breaker
trips.

Shon circuit in field
circuit.

Disconnect field wiring at
terminal of alternator. Turn
on master switch. If breaker
continues to trip. proceed to
disconnect each leg of field
circuit. working from the al-
ternator towards the circuit
breaker until breaker can be
reset and will hold. Replace
component or wire which
was isolated as defective. (See
wiring schematic, Chapter
91)

1H1
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CHART 2401. TROUBLESHOOTING (ALTERNATOR) (cont)

Trouble Cause Remedy
Field circuit breaker Short circuit in field Disconnect field wiring at
trips. (cont) winding of alternator. " terminal of alternator. Turn-

on master switch. Reset
breaker and if breaker fails
to retrip, this isolates short
circuit to field of alternator
itself. Check brush holders
for shorting against frame. If
there are no obvious signs of
a physical short circuit'at field
terminal or brush holder, re-
place alternator. (Note: inter-
mittent short circuit.)

Internal short circuiting of
the field can occur at various
positions of the rotor. there-
fore. reconnect field. reset
breaker, pull propeller slowly
by hand turning alternator
rotor through 360° of travel.
Observe circuit breaker for
signs of tripping.

= CAUTION —

Turn magneto switch to off
before turning propelier.

Ammeter indicates 60 amps Short to ground in alterna- Check condition of teflon
at 1400 RPM and above. tor output wiring. insulators on feet of diode
ALT annunciator light on. heat sink. When the mount-

ing screws are overtorqued.
they can cut through insula-
tors causing a short-to-
ground. Check other wiring
for chafing. etc.

Battery installed with re- Battery charged backwards. Remove battery and reinstall
versed polarity. with correct polarity.
24-02-00
Page 24-05
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CHART 2401. TROUBLESHOOTING (ALTERNATOR) (cont) .
Trouble ' Cause Remedy
Battery installed with re- Battery charged backwards. Remove battery. Connect
versed polarity. (cont) load such as landing light

lamp or similar load and dis-
charge battery. Recharge
with correct polarity and test
each cell for signs of damage
due to reversed charging.

— NOTE —

This type of condition can
only occur in a case where a
discharged battery has been
removed from the airplane
and put on a charger with the
polarity reversed. This re-
versal in polarity cannot
occur in the airplane due to
any fault in the alternator

system.

Excessive ammeter fluctua- Excessive resistance in Check all connections and

tion. field circuit. wire terminals in field cir- '
cuit for deterioration such as

loose binding posts. broken
wire strands at terminals. etc.
Tighten all connections and
replace faulty terminals.

High field circuit If problem persists, jump

resistance. across terminals of the fol-

lowing components one at a

time until the fauliy unit is

isolated.

a. Field S amp (alternator)
circuit protector.

b. Alternator half of master
switch. 5

c. Overvoltage relay.

Defective voltage Replace voltage regulator.
regulator. ' ‘

24-02-00 ‘

Page 24-06.
Issued: January 2, 1980

1H3



- PIPER AIRCRAFT

PA-32-301/301T

MAINTENANCE MANUAL

CHART 2402. TROUBLESHOOTING (BATTERY)

Trouble

Cause

Remedy

Discharged battery.

Battery worn out.

Charging rate not
set right.

Standing too long.

'Equipment left on acci-
dentally.

Impurities in electrolyte.

Short circuit (ground) in
wiring.

Broken cell partitions.

Replace battery.

Reset.

Remove and recharge bat-
tery if left in unused airplane

three weeks or more.

Remove and recharge.

Replace.

Check wiring.

Réplacc.

Battery life is short.

Overcharge due to level of
electrolyte being below’
top of plates.

Sulfation due to disuse.

Impurities in electrolyte.

Low charging rate.

Maintain electrolyte:

Replace.
Replace battery.

Adjust voltage regulator.

Cracked cell jars.

Hold-down bracket loose.

Frozen battery.

Replace battery and tighten.

Replace.

Compound on top of bat-
tery melts. :

Charging rate too high.

Reduce charging rate by ad-
justing voltage regulator or
replace transistorized regu-
lator.

Electrolyte runs out
of vent plugs.

Too much water added to
battery and charging rate
too high.

Drain and keep at proper
leve] and adjust voltage regu-
lator.

1H4
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CHART 2402. TROUBLESHOOTING (BATTERY) (cont)

Trouble

Cause

Remedy

Excessive corrosion inside
container.

Spillage from overfilling.

Vent lines leaking or clog-
ged.

Charging rate too high.

Use care in adding water.

Repair or clean.

Adjust voltage regulator.

Battery freezes.

Discharged battery.

Water added and battery not
charged immediately.

Replace.

Always recharge batterv for
1/2 hour following addition
of water in freezing weather.

Battery polarnity reversed.

Connected backwards on
charger.

Battery should be siowlv dis-
charged completely and then
charged correctly and tested.

Battery consumes excessive
water.

Charging rate too high (if
in all cells).

Cracked jar (one cell

Correct charging rate.

Replace battery.

24-02-00
Page 24-08
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D.C. GENERATION.
ALTERNATOR SYSTEM - PRESTOLITE.

DESCRIPTION OF ALTERNATOR. (Refer to Figure 24-1.)

The principal components of the alternator are the brush holder assembly, the slip ring end head. the
rectifiers, the stator. the rotor and the drive end head.

1. The brush and holder assembly contains two brushes. two brush springs. a brush holder and
insulator. One brush is connected to a terminal stud and is insulated from ground. The other brush is
connected to ground through the brush holder. The brush and holder asscmbly can easily be removed for
inspection or brush replacement purposes.

2. The slip ring end head provides the mounting for the rectifiers and rectifier mounting plate. output
and auxiliary terminal studs. and the brush and holder assembly. The slip ring end head contains a roller
bearing and outer race assembly and a grease seal.

3. The rectifiers used in these units are rated at 150 peak inverse voltage (P.1.V.)minimum for transient
voltage protection. Three positive rectifiers are mounted in the rectifier mounting plate while the three
negative rectifiers are mounted in the slip ring end head. Each pair of rectifiers is connected to a stator lead with
high temperature solder. The stator leads are anchored to the rectifier mounting plate with €poxy cement for
vibration protection.

4. The stator contains a special lead which is connected to the center of the three phase windings. The
stator has been treated with a special epoxy varnish for high temperature resistance.

5. The rotor contains the slip ring end bearing innerrace and spacer on the slip ringend of the shaft. The
rotor winding and winding leads have been specially treated with a high temperature epoxy cement to provide
vibration and temperature resistance characteristics. High temperature solder i1s used to secure the winding
leads to the slip rings.

6. The drive end head supporls a sealed. prelubricated ball bearing in which the drive end of the rotor
shaft rotates.

‘ | EFFECTIVITY: PRESTOLITE ' 24-31-01
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RECTMFIERS

STATOR

ROTOR

DRIVE END HEAD

Figure 24-1. Exploded View of Alternator - Prestolite
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#

Alligator Clips

*

(8) 8A Landing Lights

60- Ampere Alternator

_ ' Figure 24-2. Lamp-Bank Load ‘
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CHECKING ALTERNATOR SYSTEM.

With all electrical equipment off (except master switch) the ammeter will indicate the amount of charging
current demanded by the battery. This amount will vary, depending on the percentage of charge in the battery
at the time. As the battery becomes charged, the amount of current displayed on the ammeter will reduce to
approximately two amperes. The amount of current shown on the ammeter will tell immediately whether or
not the alternator system is operating normally, if the following principles are kept in mind.

— NOTE —

The amount of current shown on the ammeter is the load in amperes
that is demanded by the electrical system from the alternator. As a
check, take for example a condition where the battery is demanding
10 amperes charging current, then switch on the landing light. Note
the value in amperes placarded on the circuit breaker panel for the
landing light circuit breaker (10 amps) and multiply this by 80
percent, you will arrive at a current of 8 amperes. This is the
approximate current drawn by the light. Therefore, when the light is
switched on, there will be an increase of current from 10 to 18
amperes displayed on the ammeter. As each unit of electrical
equipment is switched on, the current will add up and the total,
including the battery, will appear on the ammeter.

Using the example that the airplane’s maximum continuous load with all equipment on is approximately 48
amperes for the 60 ampere alternator. This approximate 48 ampere value, plus approximately two amperes for
a fully charged battery, will appear continuously under these flight conditions. If the ammeterreading were to
go much below this value, under the aforementioned conditions. trouble with the alternator system would be

indicated and corrective action shouid be taken by switching off the least essential equipment.

The following test procedure could be helpful in locating faulty components:

1. Ascertain that the airplane is positioned so that the prop blast will not interfere with other operations
going on near by. Start engine and set throttle for 1000 to 1200 RPM.

2. Switch on the following loads and observe the ammeter output increase as indicated.

A. Rotating beacon - 3 to 6 amps.
B. Navigation and instrument lights (bright position) - 4 to 6 amps.
C. Landing light - 7 to 9 amps.

If alternator does not meet above indications. refér to troubleshooting chart. Follow troubleshooting
procedure outlined on the chart in a step by step fashion checking each cause and isolation procedure under a
given trouble before proceeding to the next step.

On airplanes without night-flving equipment, load required by test can be simulated by connecting a
lamp-bank load consisting of 8 landing lights wired in parallel from main bus (+) to airframe ground (-). (Refer
to Figure 24-2) or 3-ohm. 100-watt resistors.

~— NOTE —
On air-conditioned aircraft, full alternator output on grbund must

be limited to not more than 10 minutes. Refer to Pilot's Operating
Handbook. :

‘ | EFFECTIVITY: PRESTOLITE 24-31-02
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SERVICE PROCEDURES.

Since the alternator and regulator are designed for use on only one polarity system. the following
precautions must be observed when testing or servicing the electrical system. Failure to observe these
precautions will result in serious damage to the electrical equipment.

1. Disconnect the battery before connectmg or disconnecting test instruments (except voltmeter) or
before removing or rcplacmg any unit or wiring. Accidental groundmg or shomng atthe regulator. alternator,
ammeter or accessories, will cause severe damage to the units and/or wiring.

2. The alternator must not be operated on open circuit with the rotor winding energized.

3. Do not attempt to polarize the alternator. No polarization is required. Any attempt t0 do so may
result in damage to the alternator, regulator or circuits.

4. Grounding of the alternator output terminal may damage the alternator and,or circuit and
components.

5. Reversed battery connections may damage the rectifiers, wiring or other components of the charging
system. Battery polarity should be checked with a voitmeter before connecting the battery. Most aircraft are
negative ground

6. If a booster battery or fast charger is used, its polarity must be connected correctly to prevent damage
to the electrical system components.

OVERHAUL OF ALTERNATOR.

When repairing the alternator, complete disassembly may not be required. In some cases it will only be
necessary to perform those operations which are required to effect the repair. However. in this section. the
complete overhaul is covered step-by-step to provide detailed information on each operation. Inactual senvice
practice. these operations may be used as required.

DISASSEMBLY OF ALTERNATOR.

I. Remove the two Number 10-24 screws holding the brush holder assembly in the slip ring end head.
Remove the brush and holder assembly from the end head.

2. Remove the safety wire from the through bolts. Hold the pulley with a strap wrench and remove the
pulley nut. The pulley must be removed with a puller. Remove the fan, woodruff key and spacer from the shaft.

3. Remove the four through bolts and tap the drive end head lightly to separate the drive end head and
rotor. as a unit. from the stator and slip ring end head.

4. Remove the nuts, lock washers, flat washers and insulators from the output and auxiliary terminal
studs. Note carefully the correct assembly of the insulator washers and bushings. Using the special tools shown
in Figure 24-4. support the end head and press out the three negative rectifiers. The end head can now be
separated from the stator assembly.

5. Toremove the slip ring end bearing and grease seal, it will be necessary to have a hook type or impact
type bearing puller as shown in Figure 24-3. Do not remove the bearing uniess replacement is necessan.

= NOTE —

The inner race of the slip ring end bearing is pressed onto the rotor
shaft. When bearing replacement is necessary, always replace the
complete bearing assembly, including the inner race.

| EFFECTIVITY: PRESTOLITE 24-31-05 ‘ '
Page 24-12
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‘ 82 361

Figure 24-3. Removal of Slip Ring End Bearing Figure 24-4. Removal of Rectifier

Figure 24-5. Removal of Drive End Head Figure 24-6. Removal of End Head Bearing
‘ | EFFECTIVITY: PRESTOLITE 24-31-05
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VOLTMETER
Figure 24-7. Testing Rotor for Ground - Figure 24-8. Testing Rotor for Shorts

6. Toremove the drive end head from the rotor shaft, use a puller that grips on the bearing retainer plate ‘
as shown in Figure 24-5. Do not attempt to remove by supporting the end head and pressing on the shaft, as
this may result in distortion of the end head or stripping of the retainer plate screws. Remove the three retainer
plate screws and press the bearing out of the end head. (Refer to Figure 24-6.)

INSPECTION AND TESTING OF COMPONENTS.

Upon completion of the disassembly, all parts should be cleaned and visually inspected for cracks. wear or
distortion and any signs of overheating or mechanical interference.

. Rotor: The rotor should be tested for grounded or shorted windings. The ground test can be made
with test probes, connected in series with a 110-volt test lamp, an ohmmeter or any type of continuity tester.
(Refer to Figure 24-7.) There must not be any continuity between the slip rings and the rotor shaft or poles. To
test for shorted turns in the rotor winding. connect a voltmeter, ammeter and rheostat as shown in Figure 24-8,
or use an ohmmeter. Rotor current draw and resistance are listed in the Alternator Service Test Specifications
paragraph. Excessive current draw or a low ohmmeter reading indicates shorted windings. No current draw or
an infinite ohmmeter reading would indicate an open winding.

IEFFECTIVITY: PRESTOLITE ' 24-31-06 ‘
Page 24-14
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2. Rectifiers: A diode rectifier tester will detect and pinpoint open or shorted rectifiers without going
through the operation of disconnecting the stator leads. However, if a tester is not available, test probesand a
No. 57 bulb. connected in series with a 12-volt battery, can be used in the following manner. Touch one test
probe to a rectifier heat sink and the other test probe to a lead from one of the rectifiers in that heat sink. Then
reverse the position of the leads. The test bulb should light in one direction and not light in the other direction.
If the test bulb lights in both directions, one or more of the rectifiers in that heat sink is shorted. To pinpoint the
defective rectifier, the stator leads must be disconnected and the above test repeated on each rectifier. Open
rectifiers can only be detected, when using the test bulb, by disconnecting the stator leads. The test bulb will fail
to light in either direction if the rectifier is open.

3. Stator: The stator can be tested for open or grounded windings with a 12-volt test bulb, described in
the rectifier section. or an ohmmeter, in the following manner. Separate the stator from the slip ringend head
just far enough to insert a fold of rags or blocks of wood. In other words, insulate the stator from the end head.
To test for grounded windings, touch one test bulb or ohmmeter probe to the auxiliary terminal or any stator
lead. and the other test bulb or ohmmeter probe to the stator frame. If the test bulb lights, or the ohmmeter
indicates continuity, the stator is grounded. To test for open windings, connect one test probe to the auxiliary
terminal or the stator winding center connection and touch each of the three stator leads. The test bulb must
light, or the ohmmeter must show continuity. Due to the low resistance in the stator windings. shorted
windings are almost impossible to locate. However, shorted stator windings will usually cause the alternator to
“growl” or be noisy during operation and will usually show some signs of overheating. If all other electrical
checks are normal and alternator fails to supply its rated output, the stator should be replaced to determine
whether or not it is the faulty component.

4. Bearings and Seals: Whenever the alternator is overhauled, new bearings and oil or grease seals are
recommended. even though the bearings and seals appear to be in good condition. A faulty seal can cause an
alternator to fail within a very short period of time.

ASSEMBLY OF ALTERNATOR.

1. Press the ball bearing into the drive end head using a flat block approximately two inch square so that
the pressure is exerted on the outer race of the bearing. Install the retainer plate. With the snap ring and
retainer cup in place on the rotor shaft, use a tool that fits over the shaft and against the inner bearing race, and
press until the inner bearing race is against the snap ring retainer cup. (Refer to Figure 24-9.)

2. Carefully install the rectifiers in the slip ring end head or rectifier mounting plate by supporting the
unit and using the special tools illustrated in Figure 24-10.

= CAUTION —

Use an arbor press, do not hammer. Reconnect the stator leads to
the rectifiers. When soldering these connections, use pliers as a heat
-dam on the lead between the solder joint and the rectifier. Too much
heat will damage the rectifiers.

3. Reassemble the rectifier mounting plate studs and insulators, making sure they are in the correct
order. (Refer to Flgurc 24-11)

4. After the slip ring end head is completely assembled, the stator and rectifier leads must be secured to
the rectifier mounting plate with epoxy. Make sure the stator leads are positioned so that they do not interfere
with the rotor.

5. Install the ship ring end bearing and oil seal. Make sure the lip of the oil seal is toward the bearing.

Stake the seal in place. Correct assembly of bearing, seal, inner race and spacer as shown in Figure 24-12.

’ | EFFECTIVITY: PRESTOLITE 24-31-07
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Figure 24-9. Installation of Bearing Figure 24-10. Installation of Rectifier
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OUTPUT (+)
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TERMINAL
Figure 24-11. Terminal Assembly - Prestolite
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Figure 24-12. Slip Ring End Bearing Assembly Figure 24-13. Testing Alternator

6. Assemble the alternator and install the through bolts. Spin the rotor to make sure there is no
mechanical interference. Torque the through bolts to 30 to 35 inch-pounds. Safety wire should be installed
after the unit has been bench tested for output. Install spacer, woodruff key, fan, pulley, lock washer and nut.
Torque the nut to 35 foot-pounds, using a strap wrench to hold the pulley.

7. Install the brush and holder assembly and retaining screws. Spin the rotor and check for interference
between the brush holder and rotor. Check between the field terminal and ground with an ohmmeter. The
ohmmeter must indicate the amount of rotor resistance listed. (Refer to Chart 2403, Alternator
Specifications.)

TESTING ALTERNATOR.

1. Wiring connections for bench testing the alternator are shown in Figure 24-13. Refer to the individual
specification Chant 2403 for output test figures. Adjust the carbon pile if necessary, to obtain the specified
voltage.

2. After bench testing the alternator, install the safety wire and install the alternator on the engine.
== NOTE —

Always refer to the alternator wiring diagram (refer to Electrical
Schematic Index, Chapter 91) when installing the alternator or
testing the alternator.

| EFFECTIVITY: PRESTOLITE . 24-31-08
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PIN
END | VIEW SIDE VIEW
Figure 24-14. Brush Installation Figure 24-15. Internal Wiring Diagram

PRECAUTIONS.

The following precautions are to be observed when testing or servicing the electrical system.

1. Disconnect the battery before connecting or disconnecting test instruments, except voltmeter, or
before removing or replacing any unit or wiring. Accidental grounding or shorting at the regulator, alternator,
ammeter or accessories, will cause severe damage to the units and/or wiring.

2. The outputlead must not be removed from the alternator while the rotor winding is energized and the
alternator is operating.

3. Do not attempt to polarize the alternator. No polarization is required. Any attempt to do so may
result in damage to the alternator, regulator or circuits.

4. Grounding of the alternator output terminal may damage the alternator and’/or circuit and
components.

5. Reversed battery connections may damage the rectifiers, wiring or othercomponents of the charging

system. Battery polarity should be checked with a voltmeter before connecting the battery. This aircraft is '

negative ground.

6. 1fa boosterbattery orfast chargeris used, its polarity must be connected correctly to prevent damage
to the electrical system components.

EFFECTIVITY: PRESTOLITE _ 24-31-09
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ALTERNATOR NOMENCLATURE.

I. Bearings: These units have a sealed ball bearing at the drive end and a two-piece roller bearing at the
slipringend. Theinnerraceis pressed onto the rotor shaft and the rest of the bearing isin the slip ring end head.
When the unit is assembled. the inner race aligns with the bearing. When the bearingis replaced. the new inner
race must be installed on the rotor shaft.

2. Lubricauon: The slip ring end bearing should be lubricated whenever the alternator is disassembled.
The bearing should be thoroughly cleaned and repacked with Shell Alvania No. 2 or an equivalent bearing
lubricant. The cavity behind the bearing should be packed one-third to one-half full with the same lubricant.

3. Brushes: These units have a separate brush holder assembly that is installed after the alternator has
been assembled. The brush holder has a small hole that intersects the brush cavities. Use a pin or a piece of
wire. as shown in Figure 24-14 10 hold the brushes in the holder during assembly. Remove the pin after the
brush holder retaining screws have been tightened. Make a continuity check to be sure the brushes are seated
against the slip rings.

4. Drive Pulley: Torque the drive pulley retaining nut to 35 foot-pounds (minimum) to 40 foot-pounds
{maximum).

ALTERNATOR SERVICE TEST SPECIFICATIONS.

CHART 2403, ALTERNATOR SPECIFICATIONS (PRESTOLITE)

Alternator Model ALY 6422

Voltage 12-volts

Rated QOutput 60 amperes

Ground Polarity Negative

Rotatuion Bi-Directional

Rotor: (707 1o 20°F) - '
Current Draw 241040 amps @ 12.0-volts
Resistance 3.510 5.0 ohms

Output Test: (70° to 807)
\Volts 14.0 14.0
Amperes Qutput 13.0 47.0
Alternator RPM 2000 min. 4000 min.

‘ | EFFECTIVITY: PRESTOLITE
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CHECKING ALTERNATOR BELT TENSION.

If properly installed. tensioned and checked periodically. the alternator drive belt will give very
satisfactory service. However. an improperly tensioned belt will wear rapidly and may slip and reduce
aliernator output. Consequently. a belt should be checked for proper tension at the time it is installed. again
after 25 hours operation and each 100 hours thereafter.

— NOTE —

For aircraft with air conditioning installed, refer to Chapter 21, for
replacement and adjustment of compressor drive belt.

There are two satisfactory methods of checking alternator belt tension; however. the first method
described will be found preferable by most maintenance personnel because it is technically simple and requires

little time for accomplishment.

I. Torque Method: This method of checking belt tension consists of measuring torque required to ship
the belt at the small pulley and is accomplished as foliows:
A. Applyatorqueindicating wrench to the nut that attaches the pulley to the alternatorand turn it

in a clockwise direction. Observe the torque shown on the wrench at the instant the pulley slips.
B. Check the torque indicated in Step A with torque specified in the following Chart 2404. Adjust

belt tension accordingly.
b

inch-pounds.

2. Deflection Method: Belt tension may be checked by measuring the amount of deflection caused by a
predetermined amount of tension. This is accomplished in the following manner:

A. Attachthe hook of a small spring-scale to the belt at the approximate mid-point between the rear
gear support and the alternator.

B. Pull on the scale until a reading of 14 pounds is obtained. (10 pounds for used belts.)

C. Measure the distance the belt has moved with the 10 or 14 pound load applied. The distance ’
(deflection) should be 5 16 inch. If less than 5 16 inch. the belt is too tight.

3. Upon completion of alternator belt tension adjustment. torque the alternator pivot bolts 225-255

CHART 2404. ALTERNATOR BELT TENSION - PRESTOLITE

Torque indicated at

been used.

Width of Belt Condition alternator pulley

3 8inch New 11 to 13 ft.-ibs.

3 8inch Used 7to 9 ft.-lbs.

I 21nch New 13 to 15 fu-lbs.

1 2 1nch Used 9to Il ft.-lbs.
— NOTE —

The higher tension specified for a new belt is to compensate for the
initial stretch that takes place as soon as it is operated. These higher
tension values should not be applied to belts which previously have

| EFFECTIVITY: PRESTOLITE
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ALTERNATOR SYSTEM (90 AMP FORD)

DESCRIPTION OF ALTERNATOR. (Refer to Figure 24-16)

The principal components of the alternator are the Front Housing. Fan and Pulley. Rear Housing and
Terminal Idenufication. Stator Core and Coil Assembly. Rotor Core and Coil. Brushes and Holder Assembly
and Rectifier Assembly.

. The front housing is a die-cast aluminum part which meets design requirements for a light-weight.
non-magnetic material. This casting incorporates the bosses. used to attach the assembly to its mounting
bracket. It also provides the supporting surface for the rotor shaft front bearing and vendor identification data
stamped into the front housing.

The fan and pulley are attached to the rotor shaft with a nut and lock-washer. The forward end of the shaft
is threaded to accept the nut.

2. The rear housing is also a die-cast aluminum part which supports the rotor shaft rear bearing and
provides mounting bosses for the rectifier assemblyv. The housing contains the various electrical connections
and openings for cooling airflow. (Refer to Figure 24-17 for Terminal identification.)

3. The stator core and coil assembly consists of a number of steel stampings riveted togetherto formthe
stator core which contains 36 equally spaced vertical slots to accomodate the stator coil windings. (Refer 1o
Figure 24-18))

4. The rotor core and coil assembly consists of the rotor shaft. two slip rings. two rotor halvés and the
coil assemblyv. The shaft i1s supported at each end by bearings. The front bearing (ball-tvpe)is aslip fit on the
shaft and is retained i1n the front housing with a retainer. The rear bearing (needle-type) is pressed into the rear
housing. The ship rings. core and coil assembly are press-fitted to the shaft with a rotor half enveloping each
end of the coil.

The rotor core and coil assembly turns inside the stator core and coil assembly with a very narrow air gap
between the two assemblies. thus developing maximum magneto induction.

5. The brush and holder assembly 1s installed in a cavity inside the rear housing. The brushes ride the
surfaces of the slip rings on the rotor shaft under spring pressure and transmit field current through their
circuit to ground. One brush or field terminal is, therefore. insulated from the housing.

6. The rectifier assembly is located between the stator and the inside surface of the rear housing.
Attachment to the housing is made by means of mounting studs that protrude from the positive and negative
diode plates (heat sinks). The positive plate isinsulated from the housing. and the negative plate is grounded to
the housing through the studs. The rectifier assembly has a printed circuit board spaced away from the heat
sinks. {Refer 1o Figure 24-19.)

The stator winding leads are soldered to integral terminals on the back of the circuit board. The stator
phase top is attached to the insulated stator terminal. The heat sinks are attached to the circuit board with
insulated spacers and roll pins maintaining the necessary separation between the two assemblies. The diodes
themselves are exposed. The rectifier assembly has three diode plates connected to an AC potential. Each of
the three plates is connected to one of the three stator leads. Two steel conductor plates or “bus bars™. one
positive and the other negative. circle the diodes beginning at the “BAT™ and “"GND" terminal studs. The bus
bars act as termination points for collecting the DC current from the terminal wire of each diode. One positive
and one negative diode is soldered 1o each of three stamped aluminum plates to form the plate and diode
assemblies. The aluminum plates serve as heat sinks to cool the diodes by providing increased surface area to
the air flow through vent slots in the rear housing to the fan at the front of the alternator.

One plate and diode assemblyv is connected to each of the three leads to form the full wave bridge rectifier.
Diode terminal wires are connected to the bus bars by means of a flexible connector wire. One diode is
connected 1o the positive bus bar, and the other diode. on each plate. is connected to the grounded or negative
bus bar. (Refer to Figure 24-20.)

EFFECTIVITY: FORD 24-32-01
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EFFECTIVITY: FORD

Figure 24-17. Rear View and Terminal ldentification ‘
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Figure 24-18. Stator Core Windings
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Figure 24-19. Rectifier Assembly
EFFECTIVTY: FORD 24-32-01
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Figure 24-20. Internal Relationships of Alternator Components

EFFECTIVITY: FORD 24-32-01 .
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PRECAUTIONS.

As a preface to testing the charging system, it cannot be over-emphasized how important it is to observe
the precautions listed. Considerable time and expense can be saved by followmg these simple rules.

1. Always disconnect the battery ground cable before disconnecting wiring or components of system.

2. Avoid contacting alternator output terminal (BAT) as it is directly connected to the battery bus
voltage anytime battery cables are connected and “BAT” portion of master switch is ON.

3. Never connect the battery ground cable until all system wiring connections and components are
complete.

4. When adjusting belt tension, always apply force near pulley of the alternator to avoid damage to
stator and rectifier, or use a 1%4” O.E., Wrench on the adjustment lug of the alternator case casting.

5. Never attempt to polarize the alternator. Polarizing is not applicable to alternatorand could damage
the regulator.

6. Observe polarity when installing a battery in aircraft. Reverse polarity will destroy the diodes in
alternator.

7. Always connect a booster battery in parallel, negative to negative, positive to positive.

8. Before disconnecting a booster battery, reduce engine speed to idle, operate taxi light. This will
prevent voltage surge that could destroy small hght bulbs.

9. Disconnect the battery ground cable before connecting a charger to the battery.

CHECKING ALTERNATOR SYSTEM - ON AIRCRAFT.

VISUAL INSPECTION.

Prior to testing. a visual inspection of components of charging system should be performed. What
appears to be an authentic charging syvstem problem, can in some instances be traced to some of the
discrepancies out-lined here that are relatively simple to correct.

1. Proper belt tension - if alternator pulley wheel can be slipped on belt by hand - the belt is too loose or
~glazed - replace or tighten belt per specification.

Specific gravity of battery is 1.275 - fully charged battery.
Clean and tighten battery posts and cable clamps.
Clean and tighten wiring connection at alternator.
Clean and tighten wiring connections at regulator.

Al i ol A

— NOTE —

Because of additional transistorized electrical components being
incorporated, a simplified voltmeter testing procedure is preferred
to prevent damge to other components. Follow test procedures as
arranged for systematic problem solving approach.

AMMETER PROVE-OUT TEST.

Place the “BAT " portion of master switch in the ON position (engine not running). Switch the landing
light switch ON. Ammeter should show discharge. 1f the ammeter needle does not move, check wiring
connections at ammeter are tight and clean, or ammeter is defective - replace ammeter.

EFFECTIVITY: FORD 24-32-05
' Page 24-25
Added: August 23, 1982
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BATTERY SUPPLY VOLTAGE TEST."

If aircraft ammeter shows discharge with engine running perform this test before checking alternator
voltage output. The test will verify that the battery voltage is being supplied to the regulator. Alternator cannot
provide output unless field voltage is supplied.

1. Disconnect connector at voltage regulator.

2. Connect voltmeter positive lead to pin | of disconnected plug (B lead of regulator) and negative lead
to aircraft structure.

3. Turn "Master Switch™ ON. (Bat and Alt). Voltmeter should read battery voltage. If voltage is not
present. check continuity of wiring harness from regulator plug to alternator circuit breaker. Assure that
alternator regulator circuit breaker is closed and not defective.

VOLTAGE OUTPUT NO-LOAD TEST.

This test as well as the following voltage output load test. should be performed whenever an
“overcharging™ or "undercharging” condition is suspected.
Visual check as previously outlined. should be made and engine should be at normal operating
temperature.
1. Connect voltmeter positive lead to positive batterv terminal and negative lead to negative battery
terminal. Record Reading.
2. Assure that all switches and lights are off - no load condition.
3. Start engine and slowly increase speed to approximately 1500 RPM.
4. Check volitmeter reading. The voltage should increase. but not more than 4 volts above voltage
recorded in step 1.
5. If the voltage does not increase. or if the increase is within the 4 volt limit. proceed to VOLTAGE
OUTPUT LOAD TEST.
6. If voltage increase exceeds 4 volis, stop engine and isolate “overvoltage™ problem as follows:
A. Disconnect regulator plug from regulator and repeat the test with plug disconnected.
B. Voltmeter should show no increase in voltage as excitation voltage to alternator is cut-off -
Replace regulator.
C. If voltage increases with the regulator plug disconnected. excitation voltage is being supplied to
alternator field by short circuitry. Isolate and check continuity of wiring harness. repair or replace.

VOLTAGE OUTPUT LOAD TEST.

This test is. in effect. a continuation of the preceding No- Load Test. although this portion applies more to
a condition of “undercharge™ than “overcharge".

. Reconnect regulator plug.
Voltmeter connected to negative and positive post of battery - record voltage reading.
Turn off all accessory switches - open circuit breakers where switches do not control circuits.
Start the engine. Apply a load by turning on the landing light.
Slowly increase engine speed to 1500 RPM.
Voltage reading step 2 should increase a minimum of 0.5 volt above previous reading.
Turn off landing light and shut down engine.
If voltage fails to increase above 0.5 volt - open alternator portion of master switch. An “under-
\oltage condition exists. Proceed as follows to isolate problem.

WS?VPPN

EFFECTIVITY: FORD ' 24-32-08
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A. Disconnect the regulator plug and install a jumper from the positive terminal of battery to pin 2
~ (F pin of regulator plug).

= CAUTION -

Operate engine not more than 2 minutes with jumper installed,
damage to components of electrical system could occur.

B. Start engine - turn on alternator switch - apply electrical load - (turn on landing light). Slowly
increase engine speed to determine that voltage of step 2 increases. Stop RPM increase when voltage measures
.0 volt.

C. Voltage reading at battery should increase above previous reading 0.5 volts or more.

D. Turn off landing light - turn off alternator switch - shut down engine.

If the increase in voltage reading is still below 0.5 volt, the problem is in wiring harness or alternator.

E. Remove the jumper end from the voltage regulator plug and connect it to the “FLD” pin of the
alternator (plug removed). This eliminates the wiring harness to prove the alternator.

F. Leave alternator regulator plug disconnected.

G. Startengine -turn on alternator switch - apply electrical load - (turn on taxi and landing lights).
Slowly increase engine speed to determine that voltage of step 2 increases. Stop RPM increase when voltage
measures .0 volts. Observe 2 minute operation caution.

If the voltage increase is now above 0.5 volt, fault is wiring harness. Repair or remove and replace harness.
If the voltage increase is still below 0.5 volt, the fault is in alternator and should be removed from the
aircraft for bench test. :

ALTERN-ATOR BENCH TEST PROCEDURES.

When on-aircraft-testing determines an alternator malfunction. The following bench tests should be
performed on the removed alternator.

An ohmmeter is the only equipment required for bench check. Ohmmeter should be “zeroed™ when each
resistance setting is selected. “Zeroing" is accomplished by touching the ohmmeter probes together and
adjusting zero knob to align meter on full scale reading.

RECTIFIER GROUND AND POSITIVE DIODE TEST.
= CAUTION —

DO NOT use digital ohmmeter for this test, because it will give false
indications.

I. Set the ohmmeter selector switch to resistance scale 10 and zero the meter.

2. Attach one ohmmeter lead to “BAT" terminal and the other to the “STA" terminal. Check for a
reading of 60 ohms, it should be obtained in one direction and an infinite (no needle movement) in other
direction (reverse leads to check opposite direction). :

3. A reading of 60 ohms or less in both directions indicates:

A. A defective positive diode.
B. A grounded positive diode plate.
C. A grounded alternator “BAT" terminal.

4. Infinite reading (no needle movement) in both directions indicates an open “STA™ (Stator) terminal
connection.

EFFECTIVITY: FORD 24-32-10
. Page 24-27
Added: August 23, 1982

1H24




PIPER AIRCRAFT
PA-32-301/301T
MAINTENANCE MANUAL

C20%

N

wiritd F'l'u, ’
™ " ’
& 71,

/7
N _ s

OHMMETER

O

\- OJ

ALTERNATOR

Figure 24-2]1. Rectifier Ground and Positive Diode Test
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Figure 24-22. Stator Ground and Negative Diode Test ‘
24-32-10

EFFECTIVITY: FORD
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STATOR GROUND AND NEGATIVE DIODE TEST.
— CAUTION —

DO NOT use digital ohmmeter for this test, because it will give false
indications.

I. Set the ohmmeter selector switch on resistance scale 10 and zero meter.

2. Connect one lead to the “STA™ terminal and the other lead to the “GRD™ terminal. A reading of
approximately 60 ohms should be obtained in one direction and an infinite reading (no needle movement) in
the other direction. Reverse leads and check in opposite direction.

3. A reading of 60 ohms or less in both directions indicates:

A defective negative diode.

A grounded positive diode plate.

A grounded alternator “BAT" terminal.

A grounded “STA™ terminal.

A grounded stator winding (laminations grounded or windings grounded to front or rear

mOOw>

housing).
4. Infinite readings (no needle movement) indicates an open “STA™ (Stator) terminal connection.

FIELD CIRCUIT OPEN OR GROUND TEST.

1. Set ohmmeter selector switch to resistance scale 1 and zero meter.
2. Connect one lead to the “FLD" terminal and the other lead to the “GRD™ terminal.
3. Spin the pulieyand note ohmmeterreading. Meter should read between 4 and 200 ohms and fluctuate
while rotor is turning.
4. A reading lower than 4 ohms indicates:
A. A grounded positive brush.
B. A grounded field terminal.
C. A defective rotor.
S. A reading higher than 200 ohms indicates:
A. Worn out or hung brushes.
B. An open brush lead.
C. A defective rotor.

EFFECTIVITY: FORD 24-32-12
Page 24-29
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Figure 24-23. Field Circuit Open or Ground Test
THIS SPACE INTENTIONALLY LEFT BLANK
EFFECTIVITY: FORD 24-32-12
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OVERHAUL OF ALTERNATOR — FORD.

DISASSEMBLY PROCEDURE.

1. Scribe a mark across the stator and front and rear housings to facilitate alignment during reassembly.

2. Separate the front housing and rotor from rear housing by removing the four thru bolts between
housings and remove rear housing. _ :

3. Remove the retainer nuts and insulators from the “BAT” terminal and “GRD” terminals.

4. It is not necessary to disassemble the complete rear housing to replace the brush assembly only.
Unsolder the stator lead, remove two screws securing the brush holder assembly. (Refer to the Assembly
Section for installation procedure.)

5. Remove 4 retainer bolts from rectifier assembly and 2 retainer bolts from brush assembly, remove |
screw from radio suppression capacitor lead and remove stator, rectifier assembly and brush assembly from
rear housing. _ .

6. Ifthe rear shaft bearing require replacement support the housing on the inner bearing boss and press
the bearing from the housing.

7. If the rectifier is to be replaced, or, if the stator and diodes are to be bench checked, separate the
rectifier from the stator by unsoldering the terminal connections of stator windings and rectifier assembly.
(Use 100 Watt soldering iron to prevent excessive heat buildup.)

8. Unsolder stator terminal from rectifier.

c188
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Figure 24-24. Alternator Housing Disassembly

EFFECTIVITY: FORD 24-32-14
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Figure 24-25. Rear Housing Components

EFFECTIVITY: FORD ' 24-32-14
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9. Separate the rotor, fan and pulley from the front housing by removing the hex nut. A special too!
similar to Figure 24-26 is required to remove nut. Remove pulley, fan and rotor.

c209

SOCKET WRENCH

Figure 24-26. Front Housing Disasscrﬁbl_\'

10. Remove the front bearing from the housing by removing the bearing retainer screws. The beariangis
normally a shp-fit. however. if stuck. support housing and press bearing from the housing.

c210

FRONT BEARING

FRONT HOUSING

BEARING v
RETAINER
(2) PLACES

Figure 24-27. Front Housing Components

24-32-14
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CLEANING AND INSPECTION. : .

1. Clean the rotor. stator and bearings with a clean cloth. Do not clean these parts with solvent.

2. Rotate the front bearing on the drive end of the rotor shaft. Check for any scraping noise, looseness.
or roughness. Look for excessive lubricant leakage. If any of the conditions exist, replace bearing.

3. Inspect the rotor shaft rear bearing surface for roughness or severe chatter marks. Replace the rotor
assembly if the shaft is not smooth. :

4. Place the rear bearing on the slip-ring end of the rotor shaft and rotate the bearing. Make the same
check for noise. looseness, or roughness as was made for the front bearing. Inspect the rollers and cage for
damage. Replace the bearing if these conditions exist, or if the lubricant is lost or contaminated.

5. Check the pulley and fan for excessive looseness on the rotor shaft. Replace any pulley or fan that is
loose or bent out of shape.

6. Check both the front and rear housings for cracks, particularly in the webbed areas and at the
mounting ear. Replace damaged or cracked housings.

7. Check all wire loads on both the stator and rotor assemblies for loose or broken soldered connections
and for burned insulation. Resolder poor connections. Replace parts that show signs of burned insulation.

8. Check the slip-rings (brush contacts) for nicks and surface roughness. Nicks and scratches may be
removed by turning down the slip rings. '

~— CAUTION -

Do not turn slip-rings beyond a minimum diameter of 1.22 inches. If
the rings are badly damaged, replace the rotor assembly.

9. Replace brush assembly if brushes are worn beyond 5/ 16 inch minimum length.

EFFECTIVITY: FORD 24-32-15 ‘
Page 24-34
Added: August 23, 1982
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‘ ROTOR CONTINUITY TEST.

I. Separate the front housing and rotor assembly from rear housing by removing four housing-thru

bolts and separate rear and front housing. The springs and brushes are not retained by brush holder when
housings are separated. : '

Set the ohmmeter selector switch on resistance scale 1 and zero meter.
3. Touch one lead of ohmmeter to each segment of the slip ring. The meter should read 3 to 5% ohms.
4. Readings higher than 5!4 ohms indicate a damaged solder connection at the slip rings or a broken

wire.
5. Readings lower than 3 ohms indicate a shorted wire or slip ring.
6. Replace the rotor if repairs cannot be made.
ca02
)
‘“\.‘\l\11 iy,
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N\p 7
OHMMETER
e
Figure 24-28.' Rotor Continuity Test
‘ EFFECTIVITY: FORD 24-32-16
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ROTOR GROUND TEST. ‘

1. Set the ohmmeter selector switch on 1000 scale and zero the meter.

2. Touch one lead to the rotor shaft and the other lead to first slip ring then to the other. The ohmmeter
should read infinity (no needle movement) in both checks.

3. If the meter shows a reading (needle moves) a short to ground exists. Check the soldered connections
at the slip rings to make sure they are secure and grounding against the rotor shaft, or that excess solder is not
grounding the rotor coil.

4. Replace the rotor if repairs cannot be made.

— NOTE —
If both the “Rotor Continuity Test” and the “Rotor Ground Test”

prove satisfactory, and the “Field Circuit Open or Ground Test"
showed trouble, the brushes are the cause.

_c208
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Figure 24-29. Rotor Ground Test

EFFECTIVITY: FORD 24-32-17
' Page 24-36
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STATOR CONTINUITY TEST.

1. Using a 100 watt soldering iron, disconnect the three stator wires from diode assembly, and remove
stator from rear housing. :

2. Set the ohmmeter selector switch on resistance scale 1 and zero the meter. :

3. Connect ohmmeter leads alternately between all three sets of leads. Meter readings should be equal
between any pair of stator leads.

4, 1f unequal readings are obtained. the stator winding is open. Check wiring junction. If breaks are
found repair and recheck. If unequal readings still exist, replace the stator.

c22
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Figure 24-30. Stator Continuity Test

EFFECTIVITY: FORD. 24-32-18
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STATOR GROUND TEST. : ‘

1. Set ohmmeter selector swnch on resistance scale I000 and zero the meter.

2. Connect one meter lead to bare metal portion of stator core and other lead altcrnately 10 each of the
stator leads. The ohmmeter should read infinity (no needle movement) Be sure lead is making good contact
with stator core surface.

3. If meter shows any readmg (nccdle moves) the stator is grounded and must be replaced.

c208
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, : _ ‘ . Figure 24-31. Stator Ground Test o ‘
EFF._ECTIVI_T\': FORD ' B : . - " ‘ ' © 24-32-19 .
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DIODE TESTING.

Stator must be disconnected from rectifier assembly to perform this test. Rectifier shown removed for
clarity.

1. Set the ohmmeter selector on resistance scale 10 and zero the meter.

2. Test the negative diodes by connecting one ohmmeter lead to “GRD" post terminal on rectifier and
connect other lead to each stator lead connection of rectifier momentarily. Reverse ohmmeter leads and check
in opposite direction. Meter must show continuity in one direction and infinity (no needle movement) in other
direction.

3. Test the positive diodes by connecting one ohmmeter lead to the “BAT” terminal on rectifier and
other lead to each stator lead connection of rectifier momentarily. Reverse ohmmeter leads and check in the
opposite direction. Meter must show continuity in one direction and infinity (no needle movement) in other
direction. ,

4. If continiuty is observed in both directions, the diode(s) is shorted.

5. If no continuity is observed in both directions, the diode(s) is open.

6. Replace the rectifier assembly if open or shorted diodes are found.

c1989
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Figure 24-32. Diode Testing

EFFECTIVITY: FORD 24-32-20
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ASSEMBLY PROCEDLURE. '

1. Clean all parts with a lint free cloth.

2. Position the front bearing in the front housing and install the bearing retainer screws.

3. Install spacer on rotor shaft and slide rotor shaft through housing and bearing.

4. Install spacer. fan, pulley, flat washer, lock washer and nut. Tighten the nut to 60-100 ft.-Ibs. A special
tool similar to Figure 24-33 is required to torque nut.

3065

SPACER

FRONT BEARING

BEARING
RETAINER
(2) PLACES

FRONT HOUSING

ADAPTER ==

- TORQUE WRENCH
5/16 APEX

15/16 INCH BOX END

Figure 24-33. Front Housing Assembly ‘
24-32-21

EFFECTIVITY: FORD
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5. If the rear bearing was removed, press a new bearing into place from inside the housing. Apply
pressure to the outer race only. Install dust cover over bearing end of housing.

6. Install radio suppressor capacitor in rear housing and install retainer screw. '

7. Install springs and brushesinto brush holder. Install short length of .040 wire through brush holder to
retain brushes in place. Wire should be long enough to extend through hole in housing for removal after
housings are assembled.

8. Install two retainer screws in brush assembly and housing. Hold down on brush assembly while
tightening screws, to prevent breaking brush assembly attachment brackets.

9. Install insulator on “BAT" post of rectifier assembly and install insulators (2) in place in the rear
housing for mounting bolts in positive “BAT" side of rectifier.

10. Carefully install rectifier and stator into rear housing, assure insulators are in place. Install “BAT"
post insulator and nut and “GRD” post retainer nut, finger tight.

11. Install the 4 rectifier retainer bolts (check insulators on positive side) finger tight, and install
suppression capacitor lead to rectifier and tighten screw.

12. Tighten “BAT" and *GRD?" retainer nuts then 4 rectifier retainer bolts.

13.  If stator has been separated from the rectifier, install the 3 stator winding leads to rectifier posts and
solder with 100 watt iron (to prevent overheating of connection) and resin core solder. Solder the stator
terminal lead to diode assembly.

14.  Position the front and rear housings together, align scribe marks on housings and stator, and install
four thru-bolts in housings. Alternately tighten each thru-bolt around alternator until a preliminary torque of
15 to 25 inch-pounds is reached for each bolt. Final torque each thru-bolt alternately around the alternator
until each bolt is torqued 45 to 60 inch-pounds.

15.  Spin pulley to ensure that alternator is {free of binding or noise.

16. Pull retainer wire from brush assembly and seal hole in housing with EP-711 Coast Pro-Seal
Compton. California or equivalent.

c207 ’
REAR BEARING NOTE

SUPPRESSION
CAPACITOR NEW BRUSH ASSEMBLY

COMES WITH RETAINER
PIN INSTALLED

STATOR TERMINAL
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RECTIFIER

SEAL JOINT OF BRUS
ASSEMBLY AND HOUSING
WITH SEALER EP-711
COASTAL PRO-SEAL
COMPTON, CALIFORNIA
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Figure 24-34. Rear Housing Bearing and Brush Assembly Installation

| . EFFECTIVITY: FORD 24-32-21
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Figure 24-36. Housings Assembly

EFFECTIVITY: FORD 24-32-21
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ce77 BOLT AN5-7A
WASHER AN960-516

(UNDER BOLT HEAD)

BOLT MS20074-06-06

(TORQUE 160-190 IN. LBS.
LOCKWIRE TO ARM USING
MS$20995-C32 LOCK WIRE)
WASHER 62833-90

(UNDER BOLT HEAD.COAT
WASHER WITH ZINC CHROMATE
PRIOR TO INSTALLATION))

THIS SIDE
-TO ENGINE

BOLT AN7-45A
WASHER (2) AN960-716

NUT MS20365-720C

SPACER 38747-3

TORQUE BOLT 450-500

IN. LBS. AFTER BELT

TENSION HAS BEEN ESTABLISHED

38949

Figure 24-37. Alternator Installation - Ford

. _ALTERNATOR BELT TENSION.

Loosen bottom mounting bolt and belt adjusting bolt. Adjust the belt tension to obtain 90-100 Ibs. span
tension. Aftertensionis set and upper bolt safetied. tighten lower mounting bolt 450 to 500 Ib.-in. There should
be no end play in alternator mount. Add thin washers between alternator and mount to remove end play.

— CAUTION —

Whenever a new belt is installed, belt tension should be re-checked
within 15 minutes of operation. If tension falls below 50 Ibs. re-
tension to 70 1bs.

When tightening the alternator belt, apply pressure by using a 1V
inch open end wrench on adjusting lug of alternator.

EFFECTIVITY: FORD 24-32-22
‘ Page 24-43
Added: August 23, 1982
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BATTERY. ' ‘

SERVICING BATTERY.

The battery is located under the floor of the forward baggage compartment on the PA-32-301 and in the
tailcone behind the aft cabin bulkhead on the PA-32-301T. It is enclosed in a box with a vent svstem and a
drain. The vents allow fresh air to enter the box and draw off fumes that may accumulate due to the charging
process of the battery. The drain is capped off from the bottom of the fuselage and should be opened
occasionally to drain any accumulation of liquid or during cleaning of the box. The battery should be checked
for fluid level, but must not be filled above the baffle plates. A hydrometer check should be performed to
determine the percent of charge in the battery. All connections must be clean and tight. If the battery is not up
to normal charge. recharge starting with a charging rate of four amperes and fininishing with two. A fast
charge is not recommended. Access to the battery is through the external access panel on the right side of the
fuselage. '

REMOVAL AND INSTALLATION OF BATTERY.

1. Remove the externalaccess panel and the floor panellocated in the forward baggage comparniment on
the PA-32-301 and gain access through the aft baggage compartment on the PA-32-301T.

2. Cut the safety wire and remove the wing nuts that secure the battery box cover.

3. Disconnect the battery cables.

— NOTE —

Always remove the ground cable first and install last to prevent ‘
accidental short circuiting or arcing.

4. Lift the battery from the box.
5. The battery may be installed in reverse order of removal.

— CAUTION —
Do not install battery with reverse polarity. Connect ground to
negative terminal of battery.
TESTING BATTERY.

The specific gravity check method is listed in Chart 2405. If the alternator output is know to be correct.
the question of battery capability can be more accurately determined with a load type tester.
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CHARGING BATTERY.

If the battery is not up to normal charge, remove the battery and recharge starting with acharging rate of 4
amps and’ flmshmg with 2 amps. A fast charge is not recommended.

CHART 2405. HYDROMETER READING AND BATTERY CHARGE PERCENT

Hydrometer Reading Percent of Charge
1280 100
1250 75
1220 50
1190 25
1160 _ Very little useful capacity
1130 or below discharged

BATTERY BOX CORROSION PREVENTION.

The battery should be checked for spilled electrolyte or corrosion at least each 50 hour inspection or at
least every 30 days, whichever comes first. Should this be found in the box, on the terminals or around the
battery, the battery should be removed and both the box and battery cleaned by the following procedure:

1. Remove the box drain cap from the under side of the fuselage and drain off any electrolyte that may
have overflowed into the box.

— CAUTION —
Do not allow soda soluti'on to enter battery.

2. Clean the battery and the box. Corrosion effects may be neutralized by applying a solution of baking
soda and water mixed to a consistency of thin cream. The application of this mixture should be applied until all
bubbling action has ceased.

3. Rinse the battery and box with clean water and dry.

4. Place the cap over the battery box drain.

5. Reinstal] the battery.

VOLTAGE REGULATOR.

CHECKING VOLTAGE REGULATOR.

The regulator is a fully transistorized unit in which all of the components are encapsulated in epoxy.
which makes field repair of the unit impractical, and if it does not meet the specifications, it must be replaced.
The regulator may be tested by the following procedure:

1. Be sure that the battery is fully charged and in good condition.

24-34-01
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2. Check the alternator according to the manufacturer's instructions, to determine if it is functioning
properly. This test must be done with the regulator out of the circuit. After completing this test, reconnect the

regulator into the circuit.
3. Use a good quality accurate voltmeter with at least a 15 volt scale.
~ 4. Connect the positive voltmeter lead to the red wire at the regulator harness connector, or terminal
block. Connect the negative voltmeter lead to the regulator housing. (Note) Do not connect the voltmeter
across the battery, because the regulator is designed to compensate for resistance contained within the wiring

harness.

5. With the alternator turning at sufficient rpm to produce a half load condition, or approximately 25
amperes output, the voltmeter should read between 13.6 and 14.3 volts. The ambient temperatures
surrounding the voltage regulator should be between 50°F to 100°F while this test is being made.

6. The voltage regulator heat sink, or case, is the ground connection for the electronic circuit. Therefore.
if this unit is tested on the bench, it is most important that a wire, No. 14, be connected between the regulator
case and the alternator. If the regulator does not regulate between 13.6 and 14.4 volts, one of the following
conditions may exist:

A. Regulates, but out of specification. The regulator is out of calibration and must be replaced.

B.

C.

— NOTE ~—

The 68804-3 (Lamar) regulator has a black ground wire that must
have a low resistance connection to the ground system. It is
adjustable and should be set to 14.0 volts.

The voltmeter continues to read battery voltage.

(1) Poor or open connections within the wiring harness.
(2) The regulator is “open.”

Voltage continues to rise.

(1) Regulator housing not grounded.

(2) Regulator shorted, must be replaced.

7. These are some of the things to look for in case of failure:

A
B.
C.
D
E
F

Poor or loose connections.

Poor ground on the regulator housing.

Shorted alternator windings.

A grounded yellow wire. (This will cause instantaneous failure.)
Disconnecting the regulator while the circuit energized.

Open circuit operation of the alternator. (The battery disconnected.)

— NOTE —

Proper installation of solderless terminals on aluminum cables
presents special difficulty in that each individual strand is insulated
by an oxide coating. This oxide coating must be broken down in the
crimping process and some method employed to prevent its
reforming (usually a corrosion preventative jell material). For this
reason Piper does Not recommend the repair or replacement of
loose, corroded or other unsatisfactory conditions of solderless
terminals on aluminum cables. When an unsatisfactory condition is
discovered, Piper recommends that the complete cable assembly be
replaced. Should this not be practical, it is permissible to replace the
aluminum cable assembly with a copper cable assembly, using a
copper cable two sizes smaller. Example: AL-1 aluminum cable
replaced with AN-3 copper cable.
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| OVERVOLTAGE RELAY.

CHECKING OVERVOLTAGE RELAY.

The relay may be tested with the use of a good quality, accurate voltmeter, with a scale of at least 20-volts
and a suitable power supply, with an output of at least 20-volts, or sufficient batteries with a voltage divider to
regulate voltage. The test equipment may be connected by the following procedure:

1. B+ is connected to “Bat” of the overvoltage control.

2. B-is connected to the frame of the overvoltage control.

3. Be sure both connections are secure, and connected to a clean, bright surface.

4. Connect the positive lead of the voltmeter to the “Bat™ terminal of the overvoltage control.

5. Connect the negative lead of the voltmeter to the frame of the overvoltage control.

6. The overvoltage control is set to operate between 16.2-volts to 17.3-volts. By adjusting the voltage. an
audible “click” may be heard when the relay operates, _

7. If the overvoltage control does not operate between 16.2 and 17.3-volts, it must be replaced.

EXTERNAL POWER.

OPERATION OF EXTERNAL POWER RECEPTACLE.

The external power receptacle is located on the left side of the nose section just aft of the engine cowling on
the PA-32-301 and on the right side behind the aft cabin bulkhead on the PA-32-301T. When using external
power for starting or operauon of any of the airplane’s equipment, the following procedure should be
followed:

Turn the master switch OFF and turn all electrical equipment OFF. Connect the RED lead of the PEP kit
jumper cable to the POSITIVE (+) terminal of an external 12-volt battery and the BLACK lead to the
NEGATIVE (-) terminal. Insert the plug of the jumper cable into the socket located on the fuselage. Note that
when the plug is inserted, the electrical system is ON. Proceed with the normal starting technique.

After the engine has started. reduce power to the lowest possible RPM, to reduce sparking. and
disconnect the jumper cable from the aircraft. Turn the master switch ON and check the alternator ammeter
for an indication of output. DO NOT ATTEMPT FLIGHT IF THERE IS NO INDICATION OF
ALTERNATOR OUTPUT. If aircraft battery is weak, charging current will be high. DO NOT TAKE OFF
until charging current falls below 20 amps.

— NOTE —

For all normal operations using the PEP jumper cables, the master
switch should be OFF, but it is possible to use the ships battery in
parallel by turning the master switch ON. This will give longer
cranking capabilities, but will not increase the amperage.
CAUTION: Care should be exercised because if the ships battery
has been depleted, the external power supply can be reduced to the
level of the ships battery. This can be tested by turning the master
switch ON momentarily while the starter is engaged. If cranking
speed increases, the ships battery is at a higher levelthan the external
power supply.

24-41-00
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When the engine is firing evenly. advance the throttle to 800 RPM. If oil pressure is not indicated within ‘
thirty seconds. stop the engine and determine the trouble. In cold weather it will take a few seconds longer to
get an oil pressure indication. If the engine has failed to start, refer to the Lycoming Operating Handbook.
'Engine Troubles and Their Remedies.
' Starter manufacturers recommended that cranking periods be limited to thirty seconds with a two minute
rest between cranking periods. Longer cranking periods will shorten the life of the starter.

ELECTRICAL SYSTEM LOAD DISTRIBUTION.

CHART 2406. ELECTRICAL SYSTEM COMPONENT LOADS

Duty Cycle Circuit Load
Cont. Inter. Equipment Breaker (Amps) Optional
X Anti-Collision Light
Grimes 40-0101-XX-12 10 35
Whelen WRML-12 10 3.5
Whelen White Strobe 10 38 X
Position Lights 7 54
X Landing Lights 10 8.0
Instrument Light(s) 5 (Max)
Red Flood 5 1.0
Panel 5 24
Reading Light
Dome 5 0.6
Fuel Pump
Pulsating (Carb) 10 5
X Engine Gauges 5 Approx. 1.0
X Elec. Turn & Bank S 0.5
X Pitot Heat 15 13.2
X Cigar Lighter 8.0
X Master Solenoid — 0.8
X Starter Solenoid 15 10.0
X AutoPilot (Avg) 5 0.6
Radio (See Mfg's Installa-
tion Manual)

— END —
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CHAPTER 25 - EQUIPMENT/FURNISHINGS
TABLE OF CONTENTS/EFFECTIVITY
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azez - _ P

. SCREW

. SCREW

. CLAMP

. CLAMP

- BUSHING

. CABLE

. STOP ASSY.

U N I WYY

STOP SHOULD BE LUBRICATED AND FREE
AIGHTEDGE TO SWIVEL WITHOUT EXCESSIVE PLAY
STR

Figure 25-1. Seat Back Lock
| FLIGHT COMPARTMENT. | | ‘

RIGGING INSTRUCTIONS - SEAT BACK LOCK AND RELEASE. (Refer to Figure 25-1.)

. Loosen screws and ascertain that clamps are in a relaxed condition. (Push-pull cable is able to move
within the clamps.)

2. Place a straightedge along the lower surface of bushing of the seat back release.

3. Adjust the push-pull cable by raising or lowering it until the lower surface of the stop assembly is
parallel to the straightedge. _

4. Secure the push-pull cable in this position by tightening screws on clamps. The stop should be
lubricated and free to swivel without excessive play.

5. Push on seat back with stop assembly in an engaged position to check engagement. Rotate the seat
back release handle and check for disengagement of seat back.
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SHOULDER HARNESS INERTIA REEL ADJUSTMENT.

1. Allow the harness to wind up on the reel as much as possible.

2. Ontheend of the reel, pry off the plastic cap over the spring, making sure the spring does not come out
of the plastic cap, and set cap aside.

3. Unwind the harness completely, then measure and mark the hamess 24 inches from the reel center.

4. Wind the harness onto the reel until the 24 inch mark is reached, then hold reel and place cap with
spring over the reel shaft end. '

5. Aligning slot in shaft with spring tang, wind spring 6 turns £ 1/2 turn and snap the plastic cover into
holes in reel end shaft.

6. Release hamness and allowing it to wind up, extend the harness a few times to check reel for smooth
operation. _ :

7. With reel fully wound, hold with inertia mechanism end up and pry off plastic cap over mechanism
and set reel aside. _

8. Install nutin plastic cap so that stud in cap is flush with nut surface, then reposition cap over reel end
and orientating properly. snap in place. Extend harness a few times to make sure action is correct.

— END —
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CHAPTER 27 - FLIGHT CONTROLS
TABLE OF CONTENTS/EFFECTIVITY

CHAPTER
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SUBJECT SUBJECT NO. EFFECTIVITY
27-00-00 GENERAL 1J5 IR R-R4
27-01-00 Standard Procedures 1J5
27-02-00 Troubleshooting 1J5
27-05-00 CONTROL COLUMN ASSEMBLY 1J13
27-05-01 Removal of Control Column Assembly 1J13
27-05-02 Installation of Control Column Assembly . 1J13
27-10-00 'AILERON AND TAB 1J1s
27-11-00 Aileron Control Cables 1J15
27-11-01 Removal of Aileron Control Cables 1J15
27-11-02 Installation of Aileron Control Cables 1J17 5-80
27-12-00 Aileron Bellcrank Assembly 1J18 A 8-82
27-12-01 Removal of Aileron Bellcrank Assembly. 1J18 5-80
27-12-02 Installation of Aileron Belicrank Assembly 1J18 5-80
27-13-00 Rigging and Adjustment of Aileron Controls 1319
27-14-00 Aileron Rudder Interconnect ' 1J22 A 8-82
27-14-01 Rigging and Adjustment of Aileron, Rudder

: Interconnect 1J22 A 5-80
27-20-00 RUDDER AND TAB 1J24 A 8-83
27-21-00 Rudder Control Cables 1J24 A 8-82
27-21-01 Removal of Rudder Control Cables 1J24 5-80
27-21-02 Installation of Rudder Control Cables 1K1
27-22-00 Rigging and Adjustment of Rudder Controls 1K3
27-23-00 Rudder Trim Controls 1K3
27-23-01 Removal of Rudder Trim Controls IK3 5-80
27-23-02 Installation of Rudder Trim Controls 1KS 5-80
27-23-03 Rigging and Adjustment of Rudder Trim Controls IKS
27-24-00 Rudder and Steering Pedal Assembly IK6
27-24-01 Removal of Rudder and Steering Pedal Assembly 1K6 5-80
27-24-02 Installation of Rudder and Steering Pedal Assembly 1K8 5-80
27-30-00 STABILATOR AND TAB IK10 IR 8-82
27-31-00 Stabilator Control Cables 1K10 5-80
27-31-01 Removal of Stabilator Control Cables IKI10 5-80
27-31-02 Installation of Stabilator Control Cables IK11 5-80
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CHAPTER 27 - FLIGHT CONTROLS (cont)
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27-30-00 STABILATOR AND TAB -
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GENERAL.

The airplane is controlled in flight by the use of three primary control surfaces. consisting of ailerons.
stabilator and rudder. Operation of these controls is through the movement of the control column-tee bar
assemblyv and rudder pedals. On the forward end of each control column is a sprocket assembly. A chain is
wrapped around the sprockets to connect the right and left controls and then back to idler sprockets on the
column’s tee bar. which in turn connect to the aileron primary control cables. The cables operate the aileron
bellcrank and push-pull rods. The stabilator is controlled by a cable connected to the bottom of the tee bar
assembly and to the top and bottom sides of the stabilator balance arm. Cables also connect the rudder pedals
with the rudder horn. Provisions for directional and longitudinal trim control is provided by an adjustable
trim mechanism for the stabilator and rudder. The stabilator trim is controlied by a wheel and drum mounted
on the floor tunnel between the front seats. Cables routed aft from the drum to a screw assembly mounted
above the stabilator attachment point. This screw assembly in turn moves the push rod which controls the
stabilator trim tab. The rudder trim is controlled by a knob and screw assembly attached to the rudder pedal
assembly. An interconnect svstem is provided which consists of a spring loaded cable located in the fuselage
tunnel which connects the aileron cable to the rudder cable. The flaps are mechanically operated on early
models and electrically operated on 1985 models.

STANDARD PROCEDURES.

The following tips may be helpful where applicable in the individual control svstem procedures.

1. Turnbuckles must be assembled and adjusted in a manner that each terminal end is screwed an
approximately equal distance into the barrel. During adjustment. the terminals must not be turned in a
manner which would put a permanent twist in the cable.

2. After adjustment is completed. each turnbuckle must be checked. Not more than three termmal
threads shall be visible outside the barrel. Locking clips must be installed and checked for proper installation
by tryving to remove the clips using fingers only. Locking clips which have been installed and removed must be
scrapped and new clips used.

3. Torque all nuts in the flight control surface rigging system in accordance with AC 43.13-1A orto.
torques specified within this manual text.

4. After completion of adjustment. each jam nut must be tightened securely and inspected.

5. Onpushrods or rod ends provided with an inspection hole. the screw must be screwed in sufficiently
far 1o pass the hole. This can be determined visually or feel. by inserting a piece of wire into the inspection hole.
If no inspection hole is prmided a minimum of .375 of an inch thread engagement must be maintained.

6. All cable rigging tensions given must be corrected to ambient temperature in the area \Ahere the
tension is being checked by using Chart 2702.

7. See Figure 27-1 for the proper method of adjusnng rod ends to prevent possible damage and binding
of bearing surface in rod end. and all pulley guard pins installed.

TROUBLESHOOTING.

Chart 2701 lists troubles peculiar to the flight controls along with their probable causes and suggested
remedies. When troubleshooting the flight controls. additional reference may be obtained from Chapters 55
and 57 on contro! surface balancing if required. After the trouble has been corrected. check the entire svstem
for security and operation.
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CHART 2701

. TROUBLESHOOTING (SURFACE CONTROLS)

Trouble

Cause

Remedy

Lost motion between con-
trol wheel and aileron.

AILERON CONTROL SYSTEM

Cable tension too low.

" Linkage loose or worn.
or replace.

Broken pulley.

Cables not in place on
pulleys. '

Adjust cable tension.

Check linkage and tighten
or replace.

Replace pulley.

Install cables correctly.
Check cable guards.

Resistance to contro! wheel

. rotation.

System not lubricated
properly.

Cable tension too high.

Control column horizontal
chain improperly adjusted.

Pulleys binding or rubbing.

Cables not in place on
pulleys.

Bent aileron and/or hinge.

Cables crossed or routed
incorrectly.

Lubricate system.

Adjust cable tension.

Adjust chain tension.

Replace binding pulleyvs
and/or provide clearance
between pulleys and
brackets.

Install cables correctly.
Check cable guards.

Repair or replace aileron
and/or hinge.

Check routing of cbntrol
cables.

Control wheels not syn-
chronized.

" Incorrect control column
rigging.

Rerig control column.

Control wheels not hori-
zontal when ailerons are
neutral.

Incorrect rigging of aileron
system.

Rerig aileron system.

1J6
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CHART 2701. TROUBLESHOOTING (SU‘RFACE CONTROLS) (cont)

Trouble

Cause

Remedy

Al

Incorrect aileron travel.

LERON CONTROL SYSTEM (con

Aileron control rods not ad-
justed properly.

Aileron bellcrank stops not
adjusted properly.

Adjust control rods.

Adjust bellcrank stops.

Correct aileron travel can-
not be obtained by adjust-
ing bellcrank stops.

Incorrect rigging of aileron
cables, control wheel and
control rod.

Rerig controls.

Control wheel stops before
control surfaces reach full
travel. .

Incorrect rigging between
control wheel and control
cables.

Rerig controls.

Lost motion between rud-
der pedals and rudder.

RUDDER CONTROL SYSTEM

Cable tension too low.

Linkage loose or worn.

Broken pulley.

Bolts attaching rudder to
belicrank are loose.

Adjust cable tension.

Check linkage and tighten
or replace.

Replace pulley.

Tighten bellcrank bolts.

Excessive resistance to rud-
der pedal movement.

System not lubricated
properly.

Rudder pedal torque tube
bearing in need of lubri-

~cation.

Cable tension too high.

Pulleys binding or rubbing.

Lubricate system.

Lubricate torque tube bear-
ings.

Adjust cable tension.
Replace binding pulleys and

or provide clearance be-
tween pulleys and brackets.

1J7
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CHART 2701. TROUBLESHOOTING (SURFACE CONTROLS) (cont)

Trouble

Cause

Remedy

Excessive resistance to rud-
der pedal movement. (cont)

RUDDER CONTROL SYSTEM (cont)

Cables not in place on
pulleys.

Cables crossed or routed
incorrectly.

Install cables correctly.
Check cable guards.

Check routing of control
cables.

Rudder pedals not neutral
when rudder i_s streamlined.

Rudder cables incorrectly
rigged.

Rerig rudder cables.

Incorrect rudder travel.

Rudder belicrank stop in-
correctly adjusted.

Nose wheel contacts stops
before rudder.

Rerig bellcrank stops.

Rerig nose wheel stops.

Trim contro! knob moves
with excessive resistance.

RU

System not lubricated
properly.

DDER TRIM CONTROL SYSTEM

Lubricated system.

Lost motion between con-
tro! wheel and stabilator.

STABILATOR CONTROL SYSTEM

Cable tension too low.

Linkage loose or worn.

Broken pulley.

Cables not in place on
pulleys.

Adjust cable tension.

Check linkage and tighten
or replace.

Replace pulley.

Install cables correctly.

Resistance to stabilator
control movement.

' System not lubricated
properly.

Cable tension too high.

Binding control column.

Lubricate system.

Adjust cable tension.

Adjust and Tubricate.

1J8
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CHART 2701. TROUBLESHOOTING (SURFACE CONTROLS) (cont)

Trouble

Cause

Remedy

STABILATOR CONTROL SYSTEM (cont)

Resistance to stabilator
control movement. (cont)

Pulleys binding or rubbing.

Cables not in place on
pulieys.

Cables crossed or routed
incorrectly.

Bent stabilator hinge.

Replace binding pulleys and /
or provide clearance be-
tween pulleys and brackets.

Install cables correctly.
Check routing of control
cables.

Repair or replace stabilator
hinge.

Incorrect stabilator travel.

Stabilator stops incorrectly
adjusted.

Adjust stop screws.

Correct stabilator travel
cannot be obtained by ad-
justing stops.

Stabilator cables incor-
rectly rigged.

Rerig stabilator cables.

STABILATOR TRIM CONTROL SYSTEM

Lost motion between trim
control wheel and trim tab.

FLOOR TRIM
Cable tension too low.

Cables not in place on
pulleys.

Broken puliey.

Linkage loose or worn.

Check linkage and tighten or

Adjust cable tension.

Install cables properly.
Repléce pulley.

replace.

Trim control wheel moves
with excessive resistance,

System not lubricated
properly.

Cable tension too high.

Pulleys binding or rubbing.

"~ Adjust cable tension.

Lubricate system.

Replace binding pulleys.
Provide clearance between
pulleys and brackets.

1J9
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CHART 2701. TROUBLESHOOTING (SURFACE CONTROLS) (cont)

Trouble

Cause

Remedy

STABILATOR TRIM CONTROL SYS

Trim control wheel moves
with excessive resistance.
(cont)

FLOOR TRIM (cont)

Cables not in place on
pulleys.

Trim tab hinge binding.

Cables crossed or routed
incorrectly.

TEM

Install cables properly.
Lubricate hinge. If necessary.
replace.

Check routing of control
cables.

Trim tab fails to reach full
travel.

System incorrectly rigged.

Trim drum incorrectly
wrapped.

Check and/or adjust rigging.

Check and/or adjust rigging.

Trim indicator fails to indi-
cate correct trim position.

Trim indicator unit not ad-
justed properly.

Adjust trim indicator.

Flaps fail to extend or
retract.

FLAP CONTROL SYSTEM

Control cable broken or
disconnected.

Replace or reconnect con-
trol cable.

Flaps not synchronized or
fail to move evenly when
retracted.

Incorrect rigging of system.

Adjust flaps.
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TEMPERATURE, DEGREES FAHRENHEIT

PPS.80006.8

CHART 2702. CABLE TENSION VS. AMBIENT TEMPERATURE
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OAMAGE
HERE

DAMAGE
HERE

IMPROPER TOOL (RESULTING IN LOCKED BALL)

A SPECIAL WRENCH MAY BE
REQUIRED WITH A LONG THROAT

ONLY CORRECT METHOD

Figure 27-1. Rod End Installation Method ' .
27-02-00
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CONTROL COLUMN ASSEMBLY.

REMOVAL OF CONTROL COLUMN ASSEMBLY. (Refer to Figure 27-2.)

1. To remove either control wheel with tube. the following procedure may be used:

A. Separate the control wheel tube from the flexible joint thatis located on eitherside of the tee bar
assemb!y by removing the nut. washer and bolt. Pull the tube from the flexible joint.

B. If removing the left control tube. slide the stop from the tube.

C. Should wires for the various Autopilot systems be installed in the control tube. disconnect them
at the quick disconnect terminals behind the instrument panel. Draw the wires back into the tube and back out
through the forward end of the tube.

D. Remove the control wheel assembly from the instrument panel.

2. The tee bar with assembled parts may be removed from the airplane by the following procedure:

A. Remove the access panel to the aft section of the fuselage.

B. Relieve cable tension from the stabilator control cables at one of the stabilator cable turnbuckles

_ in the aft section of the fuselage.

C. Relieve tension from the aileron control cables and chains at the turnbuckle that connects th;
chains at the top of the tee bar.

D. Disconnect the control chains from the control cables where the chains and cables join by
removing the cotter pins. nuts. boits and bushings.

E. If the control wheel assemblies have not been previously disconnected from the tee bar assembly.
separate the control wheel tubes at the flexible joints by removing the nuts. washers and bolts.

F. Removethe tunnel plate just aft of the tee bar by laving back enough tunnel carpetto remove the
plate attachment screws.

G. Remove the two aileron control cable pullevs attached to the lower section of the tee bar by
removing the pulley attachment boit.

H. Disconnect the stabilator control cables from the lower end of the tee bar assembly.

1. Disconnect the necessary control cables. such as the propeller pitch control. mixture control.
etc.. that will allow the tee bar assemblyv to be removed.

J. Remove the tee bar assembly by removing the attachment bolts with washers and nuts which are
through each side of the floor tunnel. and lifting it up and out through the right side of the cabin.

INSTALLATION OF CONTROL COLUMN ASSEMBLY. (Refer to Figure 27-2))

I. The tee bar assembly mav be installed in the airplane by the following procedure:

A. Swing the tee bar assembly into place from the right side of the cabin and secure with attachment
bolts. washers and nuts inserted through each side of the floor tunnel.

B. Connect the stabilator control cables to the lower end of the tee bar with bolit. washer. nut and
cotter pin. Allow the cable ends free to rotate.

C. Place the aileron control cables around the pullevs that attach to the lower section of the tee bar:
position pulleys and secure with bolt. washers and nut.

D. Install the control wheel per Step 2.

E. Place the control wheels in neutral (centered) position and install the aileron control chains on
the control wheel sprockets and idler cross-over sprockets. The turnbuckle must be centered between the two
control wheel sprockets.

F. Loosen the connecting bolts of the idler sprockets to allow the chain to fit snug around the
control wheel sprockets and over the idler sprockets.

G. Connect the aileron control cables to the ends of the chains with bolts. bushings. nutsand cotter
pins.
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Figure 27-2. Control Column Assembly
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H. Adiust the chain turnbuckle between the two control wheel sprockets to aliow the control wheels
10 be neutral and obtain proper cable tension as given in Figure 27-4. It may be necessary in order to have both
control wheels neutral 1o set the chain turnbuckle to neutralize the wheels and then set cable tension with the
turnbuckles located under the floor panel aft of the main spar. Before safetyving the turnbuckle. check that
when the ailerons are neutral. the control wheels will be neutral and the chain turnbuckle centered. Also the -
aileron bellcranks should contact their stops before the control wheel hits its stop. Maintain .030 to .040
clearance between sprocket pin and adjustable stop bolts on models having adjustable tee bar stops.

1. Set stabilator cable tension with the turnbuckle in the aft section of the fuselage. Check safety of
all turnbuckles upon completion of adjustments.

J. Tighten the connecting bolts of the idler sprockets.

K. Install the floor tunnel plate and secure with screws. Fasten the tunnel carpet in place.

2. Either control wheel assembly may be installed by the following procedure:

A. Insert the control wheel tube through the instrument panel.

B. Should wires for the various Autopilot systems need to be installed in the control tube. route
them through the hole in the forward side of the tube and out of the small hole in the side. Position the rubber
grommet in the hole in the side of the tube.

C. On the left control tube. install the stop.

D. Connectthe control wheel tube to the flexible joint of the tee bar assembly. If the control cables
and or chains have not been removed or loosened. place the ailerons in neutral and install the control tube on
the flexible joint to allow the control wheel to be neutral. Install bolt. washer and nut and tighten.

AILERON AND TAB.

AILERON CONTROL CABLES.

The aileron control cablesare of standard | &inch. 7x 19 (seven strands of 19 wires per strand) galvanized
aircraft cord which has been dipped in a corrosion preventative compound. Depending on the installation. the
cable may have swaged stud terminal ends. fork-end strap fitting and swaged ball type terminal ends. or a
combination of the two.

REMOVAL OF AILERON CONTROL CABLES. (Refer to Figure 27-3.)

I. - For the removal of any of the control cables in the fuselage or wings. first remove the floor panel that
is located directly aft of the main spar by removing the center seats. seat belt attachments and the screws
securing the panel. Lift the panel and remove from the airplane.

2. To remone either the right or left primary cables that are located in the fuselage. the following
procedure ma\ be used: _

A. Remove the fuel selector knobs by loosening the set screws in each knob.

B. Remove the fuel selector knobs and cover assemblies by removing the knob set screwsand cover
attachment screws,

C. Remaovethe tunnel plate just aft of the tee bar by laving back enough tunnel carpet to remove the
plate attachment screws.

D. Remove the forward heat duct from one side of the floor tunnel (preferably from the side from
which the cable is to be removed) by removing the trim control wheel cover. the heater baffles from the side of
the duct. the floor carpet and the duct attachment screws. '

E. Separate the primary control cable at the turnbuckle located in the floor opening aft of the main
spar.
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24, TURNBUCKLE, BALANCE CABLE
25. BOLT, BELLCRANK PIVOT
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28 PULLEY, PRIMARY CONTROL CABLE
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Figure 27-3. Aileron Controls
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F. Removethe cable pullevsattached to the lower section of the control column tee bar assembly by
removing the pullev attachment bolt.

G. Maonre the cable guard located under the pulley cluster below the fuel selector by removing the
cotter pin from the exposed end of the guard and sliding it to the left or right as required.

H. Remove the cotter pins used as cable guards at the pulley in the forward area of the floor opening
aft of the main spar.

. Disconnect the cable from the control chain at the control column tee bar assembly by removing
the cotter pin. nut. bolt and bushing that connect the two together. Secure the chams In some manner to
prevent them from unwrapping from around the sprockets.

J. Draw the cable back xhrough the floor tunnel.

3. The primary control cable in either wing may be removed by the following procedure:

A. Remove the access plate to the aileron bellcrank located on the underside of the wing forward of
the inboard end of the aileron.

B. If not previously disconnected. separate the cable at the turnbuckle located in the floor opening
aft of the main spar.

C. Disconnect the pullev guard pin from puiley.

D. Disconnect the cable from the forward end of the aileron belicrank by removing the cotter pin.
nut. washer and bolt.

E. Draw the cable from the wing.

4. Either balance cable may be removed by the follomng procedure:

A. Separate the balance cable at the turnbuckle in the right side of the floor opening aft of the main
spar. :
B. If the left balance cableis to be removed. remove the cotter pin used as a cable guard at the pulley
in the center of the floor opening.

C. Remove the access plate to the aileron bellcrank located on the underside of the wing forward of
the inboard end of the aileron.

D. Disconnect the cable from the aft end of the aileron bellcrank by remonng the cotter pin. nut.
washer and bolt.

E. Draw the cable from the wing.

INSTALLATION OF AILERON _CONTROL CABLES. (Refer to Figure 27-3.)

1. The installation of either the right or left primary control cable that is located in the fuselage may be

accomplished as follows:

A. Draw the cable through the fuselage floor tunnel.

B. Connect the cable to the end of the control chain and secure using bushing. bolt. nut and cotter
pin.

C. Place the cable around the pullev that is located in the tunnel below the fuel selector.

D. Position cables and install the cable pulleys that attach to the lower section of the tee bar
assembly. Secure with bolt. washer and nut.

E. Place the cable around the pulle\ that is located in the floor opening just aft of the main spar.

F. If the primary control cable in the wing is installed. connect the control cable ends at the
turnbuckle located in the floor opening aft of the main spar.
Check rigging and adjustment per Rigging and Adjustment of Aileron Controls.
Position the heat duct and secure with screws.
Install the tunnel plate aft of tee bar assembly and secure with screws.
Put the floor carpet in place and secure.
Install the lower and upper selector covers and secure with screws.
Place the fuel selector knobs in place and secure with set screws.

FRe—TO
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2. The primarv control cable in either wing may be installed by the follawing procedure:
A. Draw the control cable into the wing. _
B. Connect the cable to the forward end of the aileron belicrank using a bolt. washer. nut and cotter
pin. Allow the cable end to rotate freely on the bellcrank.
C. Ifthe primarycontrol cable in the fuselage isinstalled. connect the ends at the turnbuckle located
under the center seat aft of the main spar.
D. Check rigging and adjustment per Rigging and Adjustment of Aileron Controls.
E. Install the access plate on the underside of the wing.
3. Either balance cable may be installed by the following procedure:
A. Draw the cable into the wing.
B. Connect the cable to the aft end of the aileron belicrank using a bolt. washer. nut and cotter pin.
Allow the cable end 1o rotate freelv on the belicrank.
C. Connect the balance cable ends at the turnbuckle that is located under the center seat aft of the
main spar.
D. If the left cable was removed. install the cotter pin cable guard at the pulley located within the
fuselage. aft of the main spar.
E. Check rigging and adjustment per Rigging and Adjustment of Aileron Controls.
~F. Install the access plate on the underside of the wing.
4. Replace the floor panel. center seat and the two front seats.
A. Install the floor panel. seat belt attachments and seats.

AILERON BELLCRANK ASSEMBLY.

REMOVAL OF AILERON BELLCRANK ASSEMBLY. (Refer to Figure 27-3))

. Remove the center seat and floor panel.

2. Remone the access plate to the aileron bellcrank located on the underside of the wing. forward of the
inboard end of the aileron.

3. Relieve tension from the aileron control cables by loosening the balance cable turnbuckle located in
the opening aft of the main spar.

4. Disconnect the primary and balance control cables from the bellcrank assembly by removing cotter
pins. nuts. washers and bolts.

5. Disconnect the aileron control rod at the aft or forward end. as desired. by removing the cotter pin.
nut, washer and bolt.

6. Remore the nut. pivot bolt and washers that secure the bellcrank. The head of the pivot bolt is
accessible by removing the access cap on the top of the wing.

7. Remoue the belicrank from within the wing.

INSTALLATION OF AILERON BELLCRANK ASSEMBLY. (Refer to Figure 27-3.)

1. Ascertain that the bellcrank pivot bushing is lubricated and install in the torque tube portion of the
bellcrank.

2. Place the belicrank in position in the wing with a washer located between each end of the torque tube
and the mounting brackets.

3. Install the bellcrank pivot bolt through the access hole of the upper wing surface. Installa washerand
nut on the bolt. and torque nut within 20 10 25 inch-pounds. Check that the belicrank rotates freely with little
up-down play.

4. Install and adjust control rod and check aileron travel per Rigging and Adjustment of Aileron
Controls.
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5. Connect the ends of the primary and balance control cables to the bellcrank using bolts, washers. nuts
and cotter pins. Allow the cable ends to rotate freely on the bellcrank.

6. Tighten the control cables at the balance cable turnbuckle in the floor opening aft of the main spar.
Check cable tension per Rigging and Adjustment of Aileron Controls.

7. Install the access plate on the underside of the wing, the floor panel, seat belt attachments and seats.

RIGGING AND ADJUSTMENT OF AILERON CONTROLS. (Refer to Figures 27-5 and 27-6.)
-~ NOTE —

Flap adjustment must be complete before starting aileron
adjustment.

1. To check and adjust the rigging of the aileron controls, first set the right and left aileron belicranks at
neutral position. (Ascertain that the control chains have been rigged per Installation of Control Column
Assembly.) This may be accomplished by the following procedure:

A. Remove the access plate to each aileron belicrank located on the underside of the wing, forward
of the inboard end of the aileron by removing the plate attaching screws.

B. Affix a bellcrank rigging tool, as shown in Figure 27-5, between the forward arm of each
bellcrank and the adjacent rib. (This tool may be fabricated from dimensions given in Chapter 95.) The slotted
end of the tool fits on the arm forward of and adjacent to the primary control cable end. The other end of the
tool is positioned so that the side of the tool contacts the aft side of the bellcrank stop. The belicrank must be
moved to allow a snug fit of the tool between the bellcrank arm and rib. To do so, it may be necessary to loosen
a primary control cable or the balance cable. Neutral position of the bellcranks is the position at which the
forward and aft cable connection holes are an equal distance from the adjacent outboard wing rib.

2. With each belicrank set at neutral, the ailerons may be checked and adjusted for neutral as follows:

A. Ascertain that the bellcrank rigging tool fits snug between the bellcrank and the rib.

B. Place an aileron rigging tool as shown in Figure 27-6 against the underside of the wing and
aileron as close as possible to the inboard end of the aileron without contacting any rivets. The tool must be
positioned paralleled with the wing ribs, with the aft end of the tool, even with the trallmg edge of the aileron.
(This tool may be fabricated from dimensions given in Chapter 95.)

C. With the aileron control rod connected between the bellcrank and aileron, check that the surface
of the wing contacts the tool at its forward surface and at the spacer, and the trailing edge of the flap contacts
the aft end of the tool. The aileron is neutral at this position.

D. Should the three points not contact, loosen the jam nut at the aft end of the control rod and
rotate the rod until the three points contact. Apply a slight up pressure against the trailing edge of the aileron
while making this adjustment. After adjustment, retighten the jam nut.

3. Adjust primary and balance cable tension as given in Figure 27-4 by the following procedure:

A. Remove the two front seats if desired, the center seat and floor panel to facilitate in the necessary
operation.

B. Loosen the connecting bolts of the idler cross-over sprockets at the control tee bar to allow the
chain to fit snug around the control wheel sprockets and over the idler sprockets.

C. Ascentain that both bellcranks are at neutral position.
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trailing edge.
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Figure 27-4. Aileron Rigging

Figure 27-5. Bellcrank Rigging Tool
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\ = ANY RIVETS
‘ * NEUTRAL POSITION OF AILERON WILL OCCUR WHEN

THESE THREE POINTS MAKE CONTACT WITH WING
AND AILERON SKIN

TOOL
REFER TO CHAPTER 95

S

L

Figure 27-6. Aileron Rigging Tool

D. Adjustthe turnbuckles. located in the access opening just aft of the main spar. of the primary and
balance cables to their proper cable tension and maintain neutral-center position of the control wheels. To
obtain neutral position of both control wheels. it may also be necessary to adjust the roller chain turnbuchle
located between the control wheel sprockets. During adjustment. obtain a littie more tension on the primar
control cables 1o hold the belicranks in neutral against the rigging tools. finishing with even tension on all
cables. o

E. Tighten the bolts to secure the idler cross-over sprockets.

F. Remove the aileron bellcrank rigging tool from each wing.

4. Check the ailerons for correct travel from neutral per dimensions given in Figure 27-4 by the
following procedure:

A. Centerthe bubble of a protractor over the surface of an aileron at neutral position and note the
reading. ‘ :
B. Movethe aileron full up and down. and check the degree of travel for each direction. The degree
of travel on the protractor is determined by taking the difference between the protractor readmg atneutral and
up. and neutral and down. The bubble must be centered at each reading.

C. Should the travel not be correct. the travel may be set by rotating the bellcrank stops in or out.
Stops are located in the wing attached-to the rib that is adjacent to ‘the axleron bellcrank.

D. Repeat this procedure for the other aileron.
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5. Check the bellcrank stops to assure that the bellcrank contact is made simultaneouslv, but still have
cushion before contacting the control wheel stops. Maintain .030 to .040 clearance between sprocket pin and ‘
adjustable stop bolts on models having adjustable tee bar stops.
6. Check complete system for operation and safety of turnbuckles. bolts. etc.. install all pulley guard
pins.
7. Install access plates and panels.

— NOTE —

When an out of trim condition persists despite all the rigging
corrections that can be made, there is a possibility that there is a
slight bulging of the aileron contour at the trailing edge. This will
cause an out of rig condition that is very difficult to correct.

l AILERON/RUDDER INTERCONNECT.

The aileron rudder interconnect consists of a spring-loaded cable located in the fuselage tunnel which
conriects the aileron cable to the rudder cable. Application of full right rudder will result in a downward
movement of the left aileron. therebyv increasing aircraft stability in this particular maneuver.

RIGGING AND ADJUSTMENT OF AILERON/RUDDER INTERCONNECT.
| — NOTE —

Aileron and rudder rigging must be completed prior to rigging
interconnect.

1. Remove the tunnel access cover. Position interconnect cables as shown in Figure 27-7 and clamp.
Position the left clamp so that the spring will not touch the fuselage under any control position.
2. With the rudder pedals in neutral. rotate the control wheel from full right to full left.
3. Engagement of the interconnect cable shall occur with the control wheel passing between neutral and
a point 10° left of neutral.
A. Engagement can be detected by movement of the interconnect spring and a loud click as the
blocks on’the interconnect pulleys engage. :
B. Should the interconnect cable not connect. reposition the right clamp forward or aft as required.
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Figure 27-7. Aileron Rudder Interconnect
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| RUDDER AND TAB.

The rudder control cables are of standard | ‘8inch. 7x 19 (seven strands of 19 wires per strand) galvanized
aircraft cord which has been dipped in a corrosion preventative compound. Depending on the installation. the
cable mav have swaged stud terminal ends. fork-end strap fittings with swaged-ball terminal ends. or eve-end
strap fittings with swaged-ball terminal ends.

| RUDDER CONTROL CABLES.

REMOVAL OF RUDDER CONTROL CABLES. (Refer to Figure 27-8.)

I. Toremoveeither the forward or aft rudder cable. first remove the access panelto the aft section of the
fuselage.

2. Disconnect the desired cable at the turnbuckle in the aft section of the fuselage.

3. Either forward rudder cable may be removed by the following procedure:

A. Remove the tunnel cover in the aft area of the cabin by removing the carpet over the tunnel and
the cover attachment screws.

B. Remove the cable guard plate from the underside of the pulley cluster that is located in the aft
area of the floor tunnel. by removing the guard attachment screws.

C. Remove the floor panel located directly aft of the main spar by removing the center seats. seat
belt attachments and the screws securing the floor panel. Lift the panel and remove from airplane.

D. From within the area of the floor opening. remove the cable rub blocks that are attached to the
spar housing by removing the block attachment screws. Also remove the cable guard pin at the pulley clusterin
the aft area of the opening by removing a cotter pin from one end of the guard.

E. Remove the fuel selector panel cover by removing the rudder trim knob and the cover
attachment screws. : ‘

F. Remove the lower selector cover. and the fuel selector control lever by removing the attachment
pin. at the bottom of the lever. that holds the lever on the selector torque tube.

G. Remove the tunnel plate just aft of the tee bar by removing enough carpet from the tunnel to
aliow the plate attachment screws and the plate to be removed.

H. Remove the forward heat duct from one side of the floor tunnel. (Preferably from the side from
which the control cable is to be removed.)

I. Move the cable guard located under the pulley cluster and below the fuel selector by removing
the cotter pin from the exposed end and sliding it to the left or right as required.

J. Disconnect the end of the cable from the arm on the rudder pedal torque tube by removing the
cotter pin. nut. washer and bolt.

K. Draw the cable from the floor tunnel.

4. The aft rudder control cable may be removed by the following procedure:

A. Remove the tail cone bv removing its attachment screws.

B. Disconnect the cable from the rudder horn assembly by removing the nuts. washers and bolts.

C. Draw the cable through the fuselage. .
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INSTALLATION OF RUDDER CONTROL CABLES. (Refer to Figure 27-8.)

1. The forward rudder control cables may be installed by the following procedure:

A. Draw the control cable through the floor tunnel.

B. Connect the end of the cable to the arm on the rudder pedal torque tube by installing bolt.
washer. nut and cotter pin. Allow the cable end free to rotate.

C. Connect the cable to the aft control cable at the turnbuckles in the aft section of the fuselage. If
the aft control cable is not installed. install at this time per Step 2. Ascertam that each cable isinthe groove of
its pullev.

D. Moxve the cable guard that is located in the forward tunnel. under the pullev cluster and below
the fuel selector into position. and secure with cotter pin.

E. Within the area of the floor opening aft of the main spar. install the cable guard blocks onto the
spar housing and secure with screws, and the cable guard pin at the pulley clusterin the aft area of the opening
by sliding it into position and fastening it with a cotter pin.

F. Install the cable guard plate under the pulley cluster located i in the aft area of the aft floor tunnel
and secure with screws,

G. Set cable tension and check rigging and adjustment per Rigging and Adjustment of Rudder
controls.

Install the heat duct and secure with screws.
Install the forward tunnel plate aft of the tee bar and secure with screws.
Put the floor carpet in place and secure.
Place the fuel selector lever on the selector torque tube and secure . with pin and cotter pin.’
Install the lower and upper selector covers and secure with screws.
Install the floor panel and seat belt attachment aft of the main spar securing the panel with
SCrews, and install the seats.
N. Install the cover and carpet of the aft floor tunnel.

2. The aft control cable may be installed by the following procedure:

A, Refer to Figure 27- 8 t0 position the control cable.

B. Connect cable at turnbuckles in the aft sectin of the fuselage.

C. Install cable guard cotter pins above pullevs and at the aft portion of the sector assembly.

D. Set cable tension and check rigging and adjustment per Rigging and Adjustment of Rudder

Z_r-'_?:';__;t

Controls. _
E. Install tail cone and secure with screws.
3. Install the access panel to the aft section of the fuselage.
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. BOLT, WASHER, NUT & COTTER PIN
BOLT, BUSHINGS, WASHER & NUT
GUARD PIN, CABLE

PULLEY CLUSTER

. RUB BLOCKS '

. BOLT, BUSHINGS, WASHER & NUT
PULLEY CLUSTER

. GUARD PIN, CABLE

GUARD PLATE, CABLE

CPduRO AWM

. BOLT, BUSHINGS, WASHER & NUT
. PULLEY CLUSTER

. CABLE. RIGHT FORWARD

. CABLE. LEFT FORWARD

. TURNBUCKLE, LEFT

. TURNBUCKLE, RIGHT

. CABLE. RIGHT AFT

. CABLE, LEFT AFT

. BOLT, BUSHING. WASHER & NUT

. HORN, RUDDER

Figure 27-8. Rudder Controls
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RIGGING AND ADJUSTMENT OF RUDDER CONTROLS.

. To check and set the correct degree of rudder travel. the following procedure may be used:

A. Check the rudder travel bv swinging the rudder until it contacts its stop. If the control cables are
connected. use the rudder pedals to swing the rudder.

B. With the rudder against its stop. place a rigging tool against the side of the rudder and vertical
stabilizer as shown in Figure 27-9. (Ascertain that the tool is not contacting any rivets.) If no gap exists between
the rigging tool and the surface of the rudder and vertical stabilizer. the rudder stop for one direction of travel
is correct. (This tool mav be fabricated from dimensions given in Chapter 95.)

C. Swing the rudder in the other direction and check travel as directed in Step B.

D. Should the rudder travel be incorrect showing a gap between the tool and any part of the control
surfaces. the tail cone fairing should be removed and the stops reset to obtain correct rudder travel. (Refer to
Figure 27-10.)

2. To set cable tension and alignment of the rudder. the following procedure may be used:

A. Remove the access panel to the aft section of the fuselage.

B. Ascertain that the nose gear steering has been aligned and rudder pedals are clamped together in
neutral position. according to Alignment of Nose Landing Gear. Chapter 32.

C. Adjust the turnbuckles in the aft section of the fuselage to obtain proper cable tension and to
allow the rudder to align at neutral position.

' D. Check safety of turnbuckles.

3. Adjust the rudder pedal stops by pushing on the pilot's left rudder pedal until the rudder stop is
contacted. Adjust the pedal stop (on the fire wall) to provide 0.06 to 0.120 of an inch clearance. Repeat the
procedure with the copilot's right rudder pedal. Do not push rudder harder than necessarv to avoid cable
stretch. .

4. Install the tail cone and the access panel to the aft section of the fuselage.

RUDDER TRIM CONTROLS.

REMOYAL OF RUDDER TRIM CONTROLS. (Refer to Figure 27-13.)

1. Remove the fuel selector panel cover by removing the rudder trim knob and the cover attachment
SCrews.

2. Place trim knob back on assembly and rotate to the extreme left (counterclockwise) trim position.

3. Disconnect the housing lug from the arm on the rudder pedal torque tube by removing cotter pin. nut.
washer and bolt.

4. Remove the threaded bushing from the aft end of the mounting channel by removing cotter pin and
clevis pin. ' : '

S. The mounting channel mayv be removed by removing the channel attachment screws inside of the
channel. The middle and aft screws need only be turned out while the forward screw is secured by a nut on the
underside of the tunnel. To remove the forward screw, lift the floor carpet on the right side of the tunnel
adjacent to the channel and remove the access plate on the side of the tunnel. Secure the nut and turn out the
scTew.
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RIGGING TOOL

1. RUDDER TRAVEL ADJUSTMENT

Figure 27-9. Rudder Rigging Tool

Figure 27-10. Rudder Travel Adjustments

1081

-
-»/
= Sl —* RUDDER TRAVEL
28° = 1° RIGHT & LEFT
, <

© CABLE TENSION
65 LBS. = 5 LBS

ABR9

Figure 27-11. Rudder Rigging

Figure 27-12. Clamping Rudder Pedals
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covER
RUDDER TRIM KNOB

LOCK SCREW

. BUBHING

. CLEVIS PIN

. HOUSING, CONTROL BHAFT
. BOLT ASBEMBLY

. CHANNEL, MOUNTING

. SCREWS

10, sCREw

11, cuirs

. SAFETY WIRE

139, WASKER, INDICATOR

14. SPACER PLATE

b} 1S, SHAFT, CONTROL

1.
2.
3.
4
1)
]
7
]
]

)
Y

A
]

v

Figure 27-13. Rudder Trim Control

INSTALLATION OF RUDDER TRIM CONTROLS. (Refer to Figure 27-13.)

1. Install the trim control mounting channel on the upper side of the floor tunnel. A spacer plate is
installed between the channel and the tunnel. Install the middle and aft attachment screws. These screws are
secured with anchor nuts. The forward screw is secured with a nut that must be held from within the tunnel.

2. Install the access plate on the side of the tunnel and secure carpet in place.

3. Before attaching the assembly to the mounting channel, ascertain that the clips are installed so the
safety wire will be on top. Also that the threaded bushing is installed on the assembly shaft with the welded
attachment bushing forward or toward the housing.

4. Attach the housing lug to the arm provided on the rudder pedal torque tube and secure with bolt
washer and nut. Tighten the nut only finger tight and safety with cotter pin.

5. Clamp the rudder pedals in neutral (refer to Chapter 32 for rudder pedal neutral position). and
posmon the threaded bushing and shaft extension in the mounting channel and then install the clevis pin and
cotter pin. Ascertain that dimensions noted in Figure 27-13 are maintained.

6. Reinstall items removed to gain access to rudder trim control.

7. Ascertain that neutral indicator aligns with neutral position on the cover placard.

RIGGING AND ADJUSTMENT OF RUDDER TRIM CONTROLS.

No adjustments are necessary other than those required during installation of the assembly in the airplane
as given in Installation of Rudder Trim Controls.
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RUDDER AND STEERING PEDAL ASSEMBLY. ' ‘

REMOVAL OF RUDDER AND STEERING PEDAL ASSEMBLY. (Refer to Figure 27-14.)

1. Remove the access panel to the aft section of the fuselage.
2. Relieve rudder and stabilator cable tension by loosening one of the rudder and stabilator cable
turnbuckles in the aft section of the fuselage.
3. Remove the fuel selector panel cover by removing the rudder trim knob and the cover attachment
SCrews,
4. Remove the lower selector cover and disconnect thc fuel selector control lever from the selector
torque tube by removing the attachment pin located at the bottom of the lever.
5. Remove the tunnel plate just aft of the tee bar by laying back enough tunnel carpet to remove the plate
attachment screws. ,
6. Disconnect the stabilator control cable from the lower end of the tee bar assembly.
7. Remove the tee bar attachment bolts with their washers and nuts which are through each side of the
floor tunnel. Pull the lower end of the tee bar aft.
8. . Disconnect the control cable ends from the arms of the torque tube by removing the cotter pins.
washers, nuts and bolts.
9. Disconnect the rudder trim from the torque tube assembly by removing the cotter pin. washers and
bolt that connects the arm to the trim.
10. Disconnect the steering rods at the rudder pedals by removing nuts and bolts.
11. Disconnect the brake cvlinders at the lower end of each cylinder rod by removing the cotter pins.
i washers. nuts and bolts.
12. Disconnect the vee brace(s) from the torque tube by removing nuts, washers and bolts that secure the
strap bracket to the vee brace.
13. If an AutoPilot amplifier is installed over the torque tube at the right side of the fuselage. disconnect ‘
the electrical plug and release the two fasteners that secure it to its mounting bracket.
14. Disconnect the torque tube support bracket where it attaches to the floor tunnel by removing its
attachment bolts.
15. Remove the two bolts that extend through the torque tube and are located at the center of the tube
assembly over the flpor tunnel. Compress the tubes. -
16. Disconnect the torque tube support blocks from their support brackets on each side of the fuselage by
removing the attachment nuts. washers and bolts.
17. Remove the trim side panels, if desired.
18. Remove the assembly from the airplane. Note the spacer washer on each end and between the support
blocks. :
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25, BOLT, WASHER & NUT
26. BOLY, WASHER § NUT
27. BOLY, WASHER & NUT

1. TUBE, L OUTER 9. WASHER, SPACER 17. CLEVIS END 28. BRACKET

7. TUBE, L. CENTER 10. ARM, IDLER 19. TOE BRAKE PEDAL . 2. VEE BRACE

3. TUBE. R CENTER 11. ROD. BRAKE CYLINDER 18. CONTROL CABLE. RUDDER 39. CLEVIS PIN &L COTTER PIN

4. TUBE. R.OUTER 12. BRAKE CYLINDER 20. BOLT, WASHER, NUT & COTTER PIN 31. RUDDER PEDAL, L. OUTER
S. PLATE ‘ 13. CLEVISPINLCOTTERPIN 21 QUNGEE. NOSE WHEEL STEERING J2. RUDDER PEDAL. L. INNER
§. BOLT A NUT }4 TUBE. RUDDER CONTROL  27. JAM NUT : 13. RUDDER PEDAL, R. INNER
7. SUPPORT BLOCK, UPPER 15. CLEVIS ROD 2). ROD END, BUNGEE 34. RUDDER PEDAL. R OUTER
8. SUPPORT BLOCK, LOWER 1§ CLEVIS PINLCOTTER PIN 24. BOLT & NUT 3. BRACKET, TUBE SUPPORT

Figure 27-14. Rudder and Steering Pedal Assembly
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INSTALLATION OF RUDDER AND STEERING PEDAL ASSEMBLY. (Refer td Figure 27-14))

1. Assemble the torque tube assembly as shown in Figure 27-14. Do not at this time install the two bolts
through the center of the tube assembly. ,

2. Place the upper support blocks on the ends of the torque tube assembly. Note that a washer is
required on each end of the tube.

3. Position the support blocks on their mounting brackets at each side of the fuselage and secure with
bolts, washers and nuts. Note that a bushing is required in the bolt holes of the upper support block, and a plate
on top of the upper block, between the upper and lower blocks and under the block mounting bracket.

4. Align the bolt holes in the center area of the torque tube assembly, install bolts, washers and nuts and
tighten. :

5. Position the torque tube support bracket on the floor tunnel and secure with bolts.

6. Position the vee brace(s) on the torque tube, install the strap bracket around the torque tube and
brace, and secure with bolts, washers and nuts.

7. Connect the ends of the brake cylinder rods and clevis rods to the idler arms and secure with clevis and

cotter pins,

8. Connect the steering rods to the rudder pedals and secure with bolts and nuts. Check steering rod

adjustment per Alignment of Nose Gear, Chapter 32.

9. Connect the rudder trim to the arm of the torque tube and secure with bolt, washer, nut and cotter
pin. A thin washer is instalied under the nut which is tightened only finger tight.

10. Connect the ends of the rudder control cables to the arms provided on the torque tube and secure with
bolts, washers, nuts and cotter pins. Allow the ends free to rotate.

11. Swing the tee bar into place and secure with attachment bolts, washers and nuts with the bolts
inserted through each side of the floor tunnel.

12. Connect the stabilator control cables to the lower end of the tee bar with bolt, washer and nut, and
secure with cotter pin. Allow the cable ends free to rotate.

13. Set rudder cable tension and check rigging and adjustment. Rigging and Adjustment of Rudder
Controls.

14. Set stabilator cable tension and check rigging and adjustment. Rigging and Adjustment of Stabilator
Controls. '

15. Check aileron cable tension.

16. Check safety of bolt and turnbuckles.

17. Install the floor tunnel plate and secure with screws. Fasten the tunnel carpet in place.

18. Install the fuel selector lever on the selector torque tube, secure with clevis pin and safety with cotter
pin.
19. Install the fuel selector covers and the rudder trim control knob.
20. Install the access panel to the aft section of the fuselage.

27-24-02
Page 27-28
Revised: August 11, 1983

1K8



PIPER AIRCRAFT
PA-32-301/301T
MAINTENANCE MANUAL

. TEE BAR. CONTROL COLUMN
. CABLE. RIGHT FORWARD
. CABLE LEFT FORWARD
. CABLE, LEFT - LOWER AFT
CABLE. RIGHT - UPPER AFT
. PULLEY. FORWARD CLUSTER
. PULLEY. AFT
BOLT. WASHER, NUT & COTTER PIN
. BOLT. WASHER & NUT
10. BLOCK. CABLE RUB
11 GUARD. CABLE
12 BOLT WASHER (7) & NUT
13. BOLT. WASHER (11) & NUT
14. PULLEY, FORWARD
15. BOLT. WASHER, NUT & COTTER PIN
16. TURNBUCKLE
17 WEIGHT. BALANCE ARM
18. BALANCE ARM, STABILATOR

OO dWN -

0

Figure 27-15. Stabilator Controls
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| STABILATOR AND TAB. ‘

| STABILATOR CONTROL CABLES.

The stabilator control cables are of 1/8 inch. 7 x 19 (seven strands of 19 wires per strand) galvanized
aircraft card which has been dipped in a corrosion preventative compound. Depending upon the installation,
the cable may have swaged stud terminal ends. fork-end strap fittings with swaged-ball terminal ends. or eve-
end strap fittings with swaged-ball terminal ends.

REMOVAL OF STABILATOR CONTROL CABLES. (Refer to Figure 27-15.)

I. Toremoveeither the forward or aft stabilator cables. first remove the access panel to the aft section of
the fuselage.

2. Disconnect the desired control cable at the turnbuckle in the aft section of the fuselage.

3. Either forward stabilator cable may be removed by the following procedure:

A. Remove the floor tunnel cover in the aft area of the cabin by removing the trim plate. the carpet
over the tunnel and the cover attachment screws.

B. Remove the cable guard plate from the underside of the pulley cluster in the aft area of the tunnel
opening by removing the guard attachment screws.

C. Remove the floor panel located directly aft of the main spar by removing the center seats. seat
belt attachments and the screws securing the panel. Lift the panel and remove from airplane.

D. Within the floor opening. remove the cable rub blocks that are attached to the spar housing by
removing the block attachment screws. Also remove the cotter pin cable guard at the pullev cluster in the aft
area of the opening.

E. Remove the fuel selector panel cover by removing the rudder trim knob and the cover ‘
attachment screws.

F. Remove the lov»er selector cover and disconnect the fuel selector control lever from the selector
torgue tube by removing the attachment pin located at the bottom of the lever.

G. Remove the tunnel plate just aft of the tee bar by removing enough carpet from the tunnel to
anou the plate attachment screws and plate to be removed.

H. If the right (upper) stabilator control cable is to be removed. remove the cotter pin cable guards
at the pulley located in the forward area of the tunnel.

1. Disconnect the cables from the lower end of the tee bar by removing the cotter pin. nut. washer
and bolt.

J. Draw the cable aft through the floor tunnel. :

4. Either aft stabilator control cable may be removed by the following procedure:

A. Disconnect the cable end at the balance weight tube by removing the cotter pin. nut. washer and
bolt.

B. ‘Remove the cable guard pin at the pulley.

C. Remove the cable from the airplane.
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INSTALLATION OF STABILATOR CONTROL CABLES. (Refer to Figure 27-15.)

1. The forward stabilator cables may be installed by the following procedure:

A. Draw the control cable through the floor tunnel. Ascertain that the right (upper) cable is routed
around the pulley that is in the forward area of the forward floor tunnel.

B. Connect the cables to the lower end of the control column tee bar with bolt, washer, nut and
cotter pin. Allow the cable to be free to rotate.

C. If the aft control cable is not installed, install per Step 2.

D. Connect the control cable to the aft cable at the turnbuckle in the aft section of the fuselage.

E. Forthe right control cable, install the cotter pin cable guard at the pulley in the forward area of
the tunnel.

F. Withinthe forward area of the floor opening aft of the main spar, install the cable rub blocks to
the spar housing and secure with screws.

G. In the aft area of the floor opening. install the cotter pin cable guard at the pulley cluster.

H. Install the cable guard under the pulley cluster located in the aft area of the aft floor tunne! and
secure with screws.

I. Set cable tension and check rigging and adjustment per Rigging and Adjustment of Stabilator
Controls.

J. Install the tunnel plate directly aft of the tee bar assembly and secure with screws.

K. Put the floor carpet in place and secure.

L. Place the fuel selector lever on the selector torque tube and secure with pin and safety with cotter

pin.

TH!S_ SPACE INTENTIONALLY LEFT BLANK
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M. Install the lower and upper selector covers and secure with screws.

N. Install the floor panel aft of the main spar and secure with screws. Install the seat belt '
attachments and seats.

O. Install the cover and carpet of the aft floor tunnel.
2. Either aft stabilator control cable may be installed by the following procedure:

A. Route the cable under pulley.

B. Connect the cable to the stabilator balance weight tube and secure with bolt, washer, nut and
cotter pin. (Tighten nut “finger tight“ only.)

C. Connect the cable to the forward cable at the turnbuckle in the aft section of the fuselage. The
upper aft cable connects to the right forward cable and the lower cable to the left cable.

D. Install the cable guard pin at the pulley.

E. Set cable tension and check rigging and adjustment per Rigging and Adjustment of Stabilator
Controls.

3. Install the access panels to the aft section of the fuselage.

RIGGING AND ADJUSTMENT OF STABILATOR CONTROLS.

1. To check and set the correct degree of stabilator travel, the following procedure may be used:

A. Level the airplane. (Refer to Leveling, Chapter 8.)

B. Place the stabilator in neutral position. Neutral position is obtained when a level placed on
stabilator rigging tool (Figure 27-16) indicates that stabilator is parallel with the top of the front seat track
noted in Figure 27-16.

C. Check the stabilator travel by placing a rigging tool on the upper surface of the stabilator as
shown in Figure 27-16. (This tool may be fabricated from dimensions given in Chapter 95.)

D. Setonabubble protractor the number of degree up travel as given in Figure 27-16 and place it on

the rigging tool. Raise the trailing edge of the stabilator and determine that when the stabilator contacts its
stops, the bubble of the protractor is centered.

— NOTE —

The stabilator should contact both of its stops before the control
wheel contacts its stops.

E. Seton the protractor the number of degrees down travel as given in Figure 27-16 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.

F. Should the stabilator travel be incorrect in either the up or down position, remove the tailcone
fairing by removing the attachment screws and with the use of the rigging tool and bubble protractor turn the
stops located at each stabilator hinge in or out to obtain the correct degree of travel. (Refer to Figure 27-17.)

G. Ascertain that the locknuts of the stop screws are secure and then reinstall the tailcone fairing.

2. To check and set stabilator control cable tension, the following procedure may be used:

A. Ascertain that the stabilator travel is correct.

B. Remove the access panel to the aft section of the fuselage and tailcone fairing.
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STABILATOR CHORD LINE
(NEUTRAL POSITION)

(SEE NOTE) —

tracks.

Stabilator

A - STABILATOR TRAILING EDGE UP TRAVEL A.
FROM NEUTRAL

A
S e
— : Te—

Neutra! position of stabliator is with the stabllator

chord line paraliet with the top of the front seat

~\L

Stabilator Trim Tab

STABILATOR TAB TRAILING EDGE
UP TRAVEL FROM NEUTRAL

14.5%°¢ 5° 5°21°
: B- STABILATOR TRAILING EDGE DOWN B. STABILATOR TAB TRAILING EDGE
‘ TRAVEL FROM NEUTRAL DOWN TRAVEL FROM NEUTRAL
55°+0.5° 8°+£1°
| CABLE TENSION 40 LBS. =+ 5 LBS. CABLE TENSION 14 LBS -1 LBS

STABILATOR CHORD LINE
(NEUTRAL POSITION)
(SEE NOTE 2) -

the front seat tracks.

PPS. 60006 8

1. Maximum free play for control surface tab s
0.06 of an inch measured at tab tralling edge.

2. Neutral position of stabitator is with the . B
stabilator chord line paraliei with the top of

Figure 27-16. Stabilator Rigging.
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- C. Secure the control column in the near forward position. Allow one-quarter inch between thc.
column and the stop bumper. '

D. Check each control cable for the correct tension as given in Figure 27-16.
E. Should tension be incorrect, loosen the turnbuckle of the lower cable in the aft section of the
fuselage and adjust the turnbuckle of the upper cable to obtain correct tension. Cable tension should be

obtained with control wheel at the one-quarter inch dimension from the stop and the stabilator contacting its
stop.

F. Check safety of all turnbuckles and bolts.

G. With the tension of the upper cable correct and the control wheel still forward, adjust the
turnbuckle of the lower cable to obtain correct tension.

H. Check the full travel of the control wheel with relation to the full travel of the stabilator to
deterine that the stabilator contacts its stop before the control wheel contacts its stops. With the control wheel

‘in the fore and aft positions, the travel distance from the point where the stabilator contacts its stops and the

control wheel contacts its stops should be approximately equal. Readjust turnbuckles if incorrect.
1. Reinstall access panels and fin tip.

THIS SPACE INTENTIONALLY LEFT BLANK
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Figure 27-17. Stabilator Travel Adjustments
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Figure 27-18. Methods of Securing Trim Cables
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STABILATOR TRIM.

REMOVAL OF STABILATOR TRIM ASSEMBLY (FORWARD). (Refer to Figure 27-19.)

1. To remove the trim control wheel assembly and/or the trim control cables, first remove the panelto
the aft section of the airplane.

2. If the aft trim cable is not to be removed, block the cables at the pulleys in the aft section of the
fuselage to prevent them from unwrapping from the trim drum. (Refer to Figure 27-18.)

3. Loosen the cables if the trim control wheel is to be removed or disconnect if the cables are to be
removed. Do this at the trim cable turnbuckles in the aft section of the fuselage.

4. The control wheel with drum may be removed by the following procedure:

A. Remove the control wheel cover by removing the cover attaching screws.

B. The wheel assembly may be removed from its mounting brackets by removing nut, washer and
bolt that secures the wheel between the brackets. Draw the wheel from the brackets. Use caution not to
damage trim indicator wire. "

C. Unwrap the left cable from the drum.

D. The wheel and drum are joined by a push fit, separate these two items with their center bushing
and unwrap the right cable.

E. Tie the cables forward to prevent them from slipping back into the floor tunnel.

5. The tnm control cables may be removed by the following procedure:

A. Remove the pilot and rear seats if desired.

B. Remove the seat belts attached to the forward floor tunnel by removing attachment nuts,
washers and bolts. .

C. Remove the heater deflectors from each side of the aft end of the forward floor tunnel by sliding
the deflector sideways and releasing the retainer spring.

D. Unfasten the carpet from the aft portion of the forward floor tunnel and lay it forward.

E. Remove the tunnel coverlocated between the trim control wheel and the spar cover by removing
the selector knobs and cover attachment screws.

F. Remove the cable pulleys located in the forward tunne! by removing the cotter pin, washerand
clevis pin.

G. Remove the floor panel aft of the main spar by removing the panel attachment screws and seat
belt attachments. Lift the panel and remove from airplane.

H. Remove the cable rub blocks located in the floor opening on the aft side of the main spar by
removing the block attachment screws.

I. Remove the trim plate located on top of the forward end of the aft floor tunnel.

J. Remove the carpet from the aft floor tunnel.

K. Remove the cover plate from the top of the aft floor tunnel by removing attachment screws.

L. Remove the cable guard from the underside of the trim cable pulleys located in the forward area-
of the aft floor tunnel by removing a tinnerman nut and withdrawing the cable guard.

M. Remove the cable guard plate from the underside of the pulley cluster located in the aft area of
the floor tunnel by removing the plate attachment screws.

N. Remove the cable guard from the cable pulleys in the aft lower section of the fuselage forward of
the cable turnbuckles.

O. With the cables disconnected from the trim control wheel, draw the cable(s) through the floor
tunnel.
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. CLEVIS PIN. WASHER & COTTER PIN

. BOLT. BUSHING. WASHER & NUT-
. CABLE. RIGHT FORWARD

- CABLE. LEFT FORWARD

- TURNBUCKLE. RIGHT

. TURNBUCKLE. LEFT

. BOLT. BUSHING. WASHER (3) & NUT

CONTROL WHEEL TRIM
INDICATOR, TRIM POSITION
DRUM. TRIM CABLE
MOUNTING BRACKET

PULLEY CLUSTER

CABLE. AFT
PULLEY CLUSTER

. BOLT, WASHER {2) & NUT

A 27. JAM NUT
\‘h& =) » 28. ARM, TRIM CONTROL
\» 29. BUSHING BARREL
) 2 15 GUARD - BOLT, BUSHING. WASHER & NUT 30 WASHER. THRUST
" 16. RIB, HORIZONTAL SUPPORT 31. WASHER. SPACER
17. PLATE. RIB 32 SNAP RING
18 GUARD 33 GUARD CABLE
19. BUSHING. BARREL 34. PULLEY CLUSTER
20. BARREL. TRIM 35 PULLEY CLUSTER
21. CUP, DIAGONAL RIB : 36 PULLEY CLUSTEP
22 RiB. DIAGONAL SUPPORT 37. BOLT, WASHER & NUT
23. SCREW, TRIM 38 GUARD. CABLE
24 BOLT, WASHER (2) & NUT 39. RUB BLOCK
25. LINK
Figure 27-19. Stabilator Trim Controls
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INSTALLATION OF STABILATOR TRIM ASSEMBLY (FORWARD). (Refer to Figuré 27-19.)

1. The trim control wheel with drum may be installed by the following procedure:

A. Wrap the right trim cable on the trim drum by inserting the swagged ball of the cable in the slot
provided in the side (right side) of the drum that mates with the control wheel, and looking at this side, wrap
the drum with three wraps of the cable in a clockwise direction.

B. Attach the control wheel to the cable drum by aligning the long lug of the drum with the long
slot of the wheel and pushing the two pieces together.

C. Wrap the left trim cable on the drum by inserting the swagged ball of the cable in the slot
provided in the flanged side (left side) of the drum and looking at this side, wrap the drum with three wraps of
the cable in a clockwise direction.

D. Lubricate and install the bushing in the control wheel and drum.

E. Align the control cables and position the control wheel assembly between its mounting
brackets. Ascertain that the end of the trim indicator wire is positioned in the spiraled slot of the drum with no
bind on the end. Install the retainer bolt from the left side and install washer and nut.

F. Installthe cover overthe control wheel and secure with screws, unless the control cables have yet
to be installed. .

2. The trim control cables may be installed by the following procedure:
" A. Draw the cable(s) through the floor tunnel.

B. Wrap the cable drum and install the trim control wheel as given in Step 1.

C. Position the cable pulleys on their mounting bracket and install the clevis pin, washerand cotter
pin.

D. Connect the cable to the aft cable at the turnbuckle in the aft section of the fusclage Install aft
cable if not installed.

E. Install the cable guard at the cable pulleys in the aft lower section of the fuselage forward of the
cable turnbuckles.

F. Install the cable guard plate at the underside of the pulley cluster located in the aft area of the aft
floor tunnel and secure with screws. _

G. Install the pin type cable guard at the underside of the pulleys located in the forward area of the
aft floor tunnel and secure it with a tinnerman nut.

H. Install the cable rub blocks located on the aft side of the main spar housing and secure with
SCrews.

. I. Remove the blocks that secure the aft trim cable and check that the cables are seated on their
pulieys.
Set cable tension and check rigging and adjustment. Check safety of all turnbuckles.
Install the tunnel cover on the forward tunnel and secure with screws.
Install the carpet over the floor tunnel.
Install the heat deflectors on each side of the floor tunnel.
Install the cover over the trim control wheel and secure with screws and special washers.
Install the fuel selector knobs and secure with set screws.
Install the seat belts removed from the top of the floor tunnel and secure with bolt, washer and
nut.
Install the floor panel and seat belt attachments aft of the main spar, and secure pane! with
SCrews. _
Install the aft floor tunnel and secure with screws.
Install the carpet over the aft floor tunnel.
Install the tnm plate on top of the forward end of the aft floor tunnel.
3. Install the panel to the aft section of the airplane and the seats.

Hn® O WOZIrR«

27-33-02
Page 27-38
Revised: August 11, 1983

1K18



PIPER AIRCRAFT
- PA-32-301/301T
MAINTENANCE MANUAL

REMOVAL OF STABILATOR TRIM CONTROLS (AFT). (Refer to Figure 27-19.)

I. Remove the access panel to the aft section of the fuselage.
2. Block the trim cables at the first set of pulleys forward of the cable turnbuckles in the aft section of the
fuselage by method shown in Figure 27-18.
3. Disconnect the cable at the turnbuckles in the aft section of the fuselage.
4. Remove cable guard from pulley cluster and cable guards from pulley cluster.
5. Remove the tailcone by removing attachment screws.
6. Disconnect the link between the trim screw and the trim control arm by removing the nut, washer and
bolt that connects the link to the screw.
7. Remove the cotter pin from the top of the screw and turn the screw down and out of the barrel.
8. Remove the snap ring, washer and thrust washer from the bottom of the barrel.
9. Disconnect the diagonal rib from the horizontal rib that supports the trim assembly by removing the
four attachment nuts. washers and bolts. .
10. Draw the trim cable from the fuselage.

INSTALLATION OF STABILATOR TRIM CONTROLS (AFT). (Refer to Figure 27-19.)

. 1. Wrap the trim barrel by first laying the center (as measured equally from each end to the center of the -
cable) of the trim cable in the slot of the barrel. Bring the half of the cable to be used on the right side through
the diagonal slot in the flange at the forward end of the barrel and wrap aft in a clockwise direction 7 wrapsto
the center of the barrel. Bring the half of the cable to be used on the left side through the diagonal slot in the aft
end of the barrel and wrap forward in a counterclockwise direction 7 wraps to the center of barrel. Count a
total of 14 cable wraps on the top side of the barrel. (Refer to Figure 27-20.)

2. Block the cable by clamping the cable between two pieces of wood laid next to the wraps to prevent
unwrapping. Fabricate block with a notch so hardware can be installed. After installation of hardware safety
wire the bolts.

3. Ascentain that the barrel bushings are installed in the rib plate and clip.

4. Lubncate the bushings and install the trim barrel in the bushings between the two support ribs.
Attach the bottom diagonal rib to the horizontal rib and secure with bolt. washer and nut.

5. Install the thrust washer, washer and snap ring on the lower end of the barrel.

6. Install the trim screw in the barrel and secure each end with a cotter pin through the screw.

7. Route the cables into the fuselage and attach the ends to the forward trim cables.

8. Remove the blocks that are holding the forward cables tight.

9. Set cable tension and check rigging and adjustment per Rigging and Adjustment of Stabilator Trim.
Check safety of all turnbuckles.

10. Install the tailcone and secure with screws.

I1. Install the access panel to the aft section of the fuselage.

RIGGING AND ADJUSTMENT OF STABILATOR TRIM. (Refer to Figure 27-19.)

1. Level the airplane. (Refer to Leveling, Chapter 8.)

2. Check for proper stabilator trim cable tension as given in Figure 27-16. If cables were disconnected.
rotate control wheel several times to allow the cables to seat and recheck tension.

3. Secure the stabilator in neutral position. To find neutral, place a rigging tool on the upper surface of
the stabilator as shown in Figure 27-16. Zero a bubble protractor, set it on the rigging tool and tilt the
stabilator until the bubble is centered.

4. With the stabilator centered. turn the trim wheel until the aft end of the turnbuckle of the right trim
cable 1s approximately two inches forward of the double pulleys at the top of the rear bulkhead. -
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(113

LEFT CABLE
7 WRAPS

COUNT 14 CABLE WRAPS
IN THIS AREA

RIGHT CABLE /T

7 WRAPS

CENTER OF CABLE

Figure 27-20. Wrapping Trim Barrels

Ab41

RIGGING TOOL (REFER
TO CHAPTER 95)

Figure 27-21. Stabilator Rigging Too!
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5. Check that the trim screw is turned down until the cotter pin stop in the top of the screw is contacting
the plate on the horizontal support rib of the trim assembly. If the stop is not contacting the plate. and the links
between the screw and the trim control arm are not disconnected. disconnect the two by removing the nut.
washers and bolt. With the turnbuckle still at the two inch dimension from the pulley. turn the screw down
until the pin contacts the plate.

6. Check the rod end on the tab actuating arm for approximately six threads forward of the jam nut.

7. Connect the links to the trim screw and secure the bolt. washers and nut.

8  Turn the trim control wheel until the trim tab streamlines with the neutral stabilator.

9. Check the bubble of the protractor over the neutral tab and then check tab travels as given in Figure
27-16. The degree of travel on the protractor is determined by taking the difference between the protractor
reading at neutral and up. and neutral and down. The bubble must be centered at each reading with the
airplane level.

10. To obtain correct travels. if incorrect. adjust by disconnecting the links at the actuating arm rod end
and turning the end in or out as required. Reconnect links to rod end

11.  Secure the jam nut on the actuating arm rod end.

12. Turn the trim wheel to full travel and check for turnbuckle clearance and location of tab indicator.

FLAPS.
WING FLAP CONTROLS.

REMOVAL OF MANUALLY OPERATED WING FLAPS. (Refer to Figure 27-22))

I. The flap torque tube assembiy may be removed by the following procedure:

.A. Remove the access plate located between the underside of the aft section of each wing and the
fuselage by removing attaching screws.

B. Remove the floor panel located aft of the main spar by removing the center seats. seat beit
attachments and the screws securing the panel. Lift the panel and remove from airplane.

C. Disconnect the left and right flap control tubes (rods) at the flaps by removing the nuts. washers
and bolts or at the torque tube cranks (arms) by removing the bolts and washers from the inner side of cach
crank. It will be necessary to remove bolt through a hole inthe side skin of the fuselage located over the torque
tube with the flap handle moved to its 40 degree position.

D. With the flap handle. fully extend the flaps and disconnect the flap tension spring at the spar or
the aft end of the control cable as desired.

E. Grasp the flap handle. release the plunger and allow the flap to return to the retracted position.
Use caution as forward pressure will be on the handle with the tension spring disconnected.

F. Disconnect the flap return spring at the spar or return chain as desired.

G. Disconnect the control cable from the chain by removing cotter pin. nut. and clevis bolt.

H. Remove the tube support blocks by remoung the block attachment bolts.

I. Remove the nuts. washers and bolts securing the right and left cranks and stop fmmzs on the
torgue tube.
J. From between each wing and the fuselage. remove the cranks from the torque tube.

K. Disconnect one bearing block from its mounting brackets by removing nuts. washers and bolts.

L. Slide the tube from the bearing block still attached to its brackets. raise the end and lift it from
the floor opening.
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2. The flap control cable may be removed by the following procedure:

A. If the center seats and floor panel have not been removed, remove the seats and the screws

securing the floor panel.
B. Disconnect the flap tension spring from the cable if not previously disconnected, by extending
the flaps to relieve spring tension.

C. Retract the flap. Use caution as forward pressure will be on the handle with the spring
disconnected.

D. Disconnect the cable from the chain by removing cotter pin, nut, clevis pin and bushing.

E. Remove the flap handle bracket and trim control wheel cover.

F. Remove the aft heat deflectors on each forward floor tunnel by sliding far enough to release the
spring fasteners.

G. Lift the aft section of the tunnel carpet far enough to remove the screws securing the tunnel
cover that is between the flap handle and the spar cover. Remove the cover.

H. Remove the cotter pin cable guard from the flap cable pulleylocated inside the floor tunnel just
ahead of the spar housing.

I. Remove the cable rub blocks located in the floor opening on the aft side of the spar housing by
removing the attachment screws.

J. Disconnect the cable turnbuckle at the flap handle by removing cotter pin, nut and bolt.

3. Remove the flap handle and bracket by disconnecting the cable turnbuckle from the handle and
removing the bolts securing the bracket to the floor tunnel.

187¢

1. GRACKET, ROD ATTACHMENTY u Q

2. SOLY, wWaASHER & wUT \g

3. JAM wWUT 17. SPROCKET, TENSION SPRING \\

4. ROD, FLaP cONTROL 18. BOLY, wASHER & wUTY N/

9. GOLT, BLARING BLOCK ATTYACHMENT 19. BRACKET, SEARING BLOCK ' . | 3

6. DRACKET, BEAAING SLOCK 20. CHAIN, TENSION SPRING N
7. BLOCK, BEARING 21, CLEVIS BOLT, BUSHING NUT & COTTER Pik 26 29 ®
8. WY, LOCR 22. SPRING, TENSION

9. BCREW, FLAP ADJUSTMENT 23. CABLE, FLAP CONTROL Y
10. SOLY, wASHER & WUTY 24. ruLLEY ) 31. SPROCKET, RETURN SPRING

11. CRANK (ARM)}, TORQUE Tult 23. TumMBpUCKLE : 32. CHAIN, REYURN SPRING

12. BOLY, wasKER & BUSHING 2¢. CLEVIS POLY, NUT & COTTER PiN 33. BLOCK, BEARING

13. FITTing. TORQUE TUBE STOP 27. OGOLY, BUSHING, WASHER & WUT 34. SPRING, RETURN

14. TueL, Yorout 20. BRACKETY, FLAP NANDLE 38. BUTTON, PLAP RELEASE

19. BOLT, WASHER & NuY 29. MANDLE, FLAP 36. mus BLOCK

1. BLOCK, PEARING 30. BOLY, WASHER & NUT 37. BAFETY COTTER PIN

Figure 27-22. Manually Operated Flap System
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INSTALLATION OF MANUALLY OPERATED WING FLAPS. (Refer to Figure 27-22.)

1. The flap torque tube assembly may be installed by the following procedure:

A. Install the chain sprockets with chains on the torque tube and secure with bolts, washers and
nuts. :
B. Slide the tube stop fittings on their respective ends of the torque tube.

C. Ascertain that one bearing block fitting is installed between its attachment brackets.

D. Slide the other bearing block over its respective end of the torque tube.

E. Position the torque tube by placing the end with the bearing block on it between the mounting
bracket and sliding the other end into the previously attached bearing block.

F. Position the remaining bearing block and secure with bolts, washers and nuts.

G. Push the torque tube cranks (arms) on each end of the torque tube and slide the stop fitting in

place. Align the bolt hole of the crank and stop fitting with the holes in the torque tube, and install bolts. The
holes in the stop fitting are elongated to allow the stop fitting to be pushed against the bearing block thus
allowing no side play of the assembly. Tighten the bolt assemblies on the stop fittings.

H. Install the tube support blocks on their support brackets and secure with bolts.

I. Connect the flap return spring to the return chain and/or at the spar housing.

J. Connect the control cable end to the tension chain and secure with bushing, clevis bolt, nutand
cotter pin.

K. Pull the flap handle full back and connect the tension spring. Release the flap handle to the
forward position.

L. Connect the flap control tube to the flap and/or torque tube crank and secure. The bolt and
bushing that connects the control tube to the crank is installed through a hole in the side of the fuselage located
over the torque tube.

2. Toinstall the flap handle with bracket, place the assembly on the floor tunnel and secure with bolts.
3. The flap control cable may be installed by the following procedure:

A. Attach the cable and turnbuckle to the flap handle arm and secure with a new clevis bolt, nut
and cotter pin. Ascertain that the turnbuckle end is free to rotate on the arm.

B. Route the cable through the tunnel and spar housing.

C. Install the cable rub blocks on the aft side of the spar housing and secure with screws.

D. Install cotter pin cable guard over pulley located just ahead of the spar housing in the forward
floor tunnel.

E. Attach the cable end to the tension chain and secure with bushing, clevis bolt, nut and cotter pin.
If the chain is not installed because of the torque tube assembly being removed, install the assembly as given in
Step 3.

F. Pull the flap handle full back and connect the tension spring to the cable end.

4. Install the tunnel cover and secure with screws. Also the tunnel carpet, heat deflectors, and bracket
cover. '
S. Install the floor panel and seat belt attachments. Secure with screws and install seats.

RIGGING AND ADJUSTMENT OF MANUALLY OPERATED WING FLAPS.

1. Place the flap handle in the full forward, flap retracted position.

2. If not previously accomplished, remove the floor panel just aft of the main spar.

3. If required, adjust the flap up stop and step lock, loosen the jam nut of the right torque tube stop
screw, located in the floor opening along the outer end of the flap torque tube, and turn the stop screw to
obtain approximately .60 of an inch between the stop fitting and the bearing block as measured along the top
side of the screw. (Refer to Figure 27-23.) It may be necessary to loosen the adjustment screw of the left stop.
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Figure 27-23. Flap Step Adjustment

4. Check cable tension and adjust if required to remove all slack. Do not tighten cable to the po