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PIPER CHEROKEE SERVICE MANUAL

AEROFICHE EXPLANATION AND REVISION STATUS

Service manual information incorporated in this set of Aerofiche cards has been arranged in accordance
with general specifications of Aerofiche adopted by General Aviation Manufacturer’s Association, (GAMA).
The information compiled in this Aerofiche Service Manual will be kept current by revisions distributed peri-
odically. These revisions supersede all previous revisions and are complete Aerofiche card replacements
and supersede Aerofiche cards of same number in set.
Conversion of Aerofiche alpha/numeric code numbers:

First number is Aerofiche card number.

Letter is horizontal line reference per card.

Second number is vertical line reference per card.

Example: 2J16 Aerofiche card number two of given set, Grid location J16.

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

1.

A complete list of Tables for all fiche in this set.

2. A complete list of lllustrations is given and follows the Table of Contents.

3. A complete list of Tables is given for all fiche in this set and follows the list of lllustrations.

4. A complete list of paragraph titles and appropriate Grid location numbers is given at the begin-
ning of each Chapter relating to the information within a Chapter.

5. ldentification of revised material:

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

6. Revisions to this Service Manual 753-586 issued August 16, 1972 are as follows:
Revision Publication Date Aerofiche C
Effectivity
ORG720816 August 16, 1972 All
CR810115 January 15, 1981 1,2,3and 4
PR810803 August 3, 1981 1,2,3and 4
PR831003 August 3, 1983 1,2,3and 4
PR840423 April 23, 1984 1,2,3and 4
PR86115 January 15, 1986 1and 3
IR860730 July 30, 1986 1
IR870506 June 12, 1987 1
IR950215 February 15, 1995 1and 2
IR020228 February 28, 2002 1and 3
IR040227* February 27, 2004 1and 2

* PARTIAL REVISION OF SERVICE MANUAL 753-826

Revisions appear only in Aerofiche Cards 1 and 2. Accordingly, discard
your existing Aerofiche Cards 1 and 2 and replace them with these dated
February 27, 2004.

Consult the Customer Service Information Aerofiche (P/N 1753-755) for current revision dates for this

manual.
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: o o I o 2 PP 1B4

2-2. Three View of Cherokee, PA-28-140, Serial Nos.

28-7225001l and up .. ov i i e e P IBS
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28-7305001 and Up . e oi ittt i i i e e e e 1B9
2-7. Three View of Cherokee, PA-28-235. Serial Nos. 28-10000

10 28-11039 InCl.. ottt i e i e e et e 1BI10
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0 oo 1CS
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2-16. Station Reference Lines, PA-28-180. Serial Nos. 28-4378
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10 28-7205328 InCl . iv ittt i i i i ettt it e, 1C8
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1 o Lo BV o PR 1C9
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3-2 Exhaust System Inspection POIDES ....coveivieicninniiiniccieee 1F11
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3-5 Control Wheel Inspection Points .......ccocooviiininiiiniiiiieieceiee 1F15
3-6 Flap Control Cable Attachment Bolt INSpection.......c...ccovveemveniiiiniciic 1F16
3-7 Inspection of Main Landing Gear Torque LinK ........cccvvvmiinininiecniiinieienicins 1F17
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4-4 Empennage Group Installation ..o 1H11
4-5 Windshield Installation (TYPical).....c.ocvceverecrniincreie i s 1H16
4-6 Side Window Installation, Single Pane (Typical) .....cccceorviiimniinnnniivesiineinicinnne. 1H18
4-7 Side Window Installation, Double Pane (Typical)...cccccnieeiini 1Hi8
4-8 Door Snubber INStallation .......e.eeieeeiereienienrncie ettt st 1H20
4-9 Seat BACK LOCK ..viiiviiiiie et ettt eas s et eesee st s s ane b s srn s 1H24
4-10 Skin Materials and ThiCKINESS ....c..eiceiceeicircc ettt tss et 111
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4-14 Welding Repair Method ...ttt s 1111
4-15 Repairing Of CTacks ...t 1111
4-16 Various REPAILS .....covcvrriiriiririniii it en st nins s st 1112
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4-18 Repair of Impacted Damage .........cccoerieoiiniiviieinii et 1113
4-19 Control Surface Balance Tool ..ot 1120
4-20 Aileron and Rudder Balance Configuration ...........cooceeiiiimveneiiineicnnnnieneeneeenn 1121
4-21 Stabilator BAlANCE ........ccvcimiiiiriiec et se st s e s 1122
4-22 Wing Rib ModifiCation ......ccooecieieiiiiniiiiicietie i 1124
4-23 Balance Weight Assembly Installation ... 1124
4-24 Fabricated Tool for Baggage Door LocK ... 131
4-25 Additional Drain Holes i Stabilator ........ccoovvceirineriinnccrnenr e 1J2
4-26 Baggage Compartment Inspection Holes Cutout Details ........cooeevieiicnnnnnnnne 115
5-1 Control Column Assembly, PA-28-140,-150,-160, -180 and 235 ......c.ccocviivrnrnnene. 2A15
5-2 Control Column Assembly, PA-28R .....cooiiniirreerciirc et 2A16
5-3 ATIETON COMLIOIS. . ceictieteeerriseesiererteetreernere e reesereesneseetesaberer et eseeneonrenesssesanesenes 2A20
5-4 Bellcrank Rigging Tool, PA-28-140, -150, -160, -180, -235 ....ccccvveiirniiimnerriicnes 2A23
5-5 Bellcrank Rigging Tool, PA-28R ......ccccvivmmiviniiiiniii et 2A23

Interim Revision: February 15, 1995
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Revised: 4 23:84
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Revised: 8 3 §&1
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SECTION 1
INTRODUCTION

WARNING

When servicing or inspecting vendor equipment installed in Piper
aircraft, it is the user’s responsibility to refer to the applicable vendor
publication.

1-1. GENERAL. This manual contains service and maintenance instructions for PA-28-140.
-150. -160. -180. -235 and PA-28R-180.200 Cherokees. designed and manufactured as
versatile airplanes in the personal and business aviation field. by the Piper Aircraft
Corporation . Vero Beach. Florida.

1-2. SCOPE OF MANUAL. Sections II and III comprise the service part of this manual,
whereas Sections IV through XHI comprise the maintenance instructions. The service
instructions include ground handling, servicing and inspections. The maintenance
instructions for each system include troubleshooting, removal and installation of
components, and corrective maintenance and testing; each major system of the airplane is
covered in a separate section. Only qualified personnel should perform the operations
described in this manual.

The description of the airplane included in this section is limited to general
information. Section II gives leading particulars and principal dimensions, while each major
system is described in its appropriate section of the manual. For a more detailed description
of the airplane, refer to the Owner’s Handbook, or Pilot’s Information Manual for the
particular airplane.

1-3. DESCRIPTION. The Cherokee PA-28 is a single-engine. low-wing monoplane of all
metal construction. The standard PA-28-140 is a two place. with third and fourth family seats
available as optional equipment. The PA-28-150. -160. -180. -235 and PA-28R-180 200 are
four place airplanes. Paragraphs 1-4 through 1-17 provide descriptions of the major
components and svstems.

14. WING. The laminar flow wing is of all-metal stressed-skin, full cantilever, low-wing
design, consisting of two wing panels bolted to a spar box assembly in the fuselage. The
wing tips are removable. The ailerons are cable and push rod controlled and are dynamically
balanced. The trailing edge wing flaps are manually operated.

1-5. EMPENNAGE. The empennage consists of the fin, rudder, stabilator and stabilator
trim tabs. The stabilator is dynamically balanced.
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1-6. FUSELAGE. The fuselage consists of three basic units: The engine section, the cabin
section, and the sheet-metal tail cone.

1-7. LANDING GEAR. (Fixed) The tricycle landing gear is of the fixed type, consisting of
shock absorbing air-oil type oleo struts.

1-8. LANDING GEAR. (Retractable) The tricycle landing gear is a hydraulically operated,
fully retractable unit consisting of shock absorbing air-oil type oleo struts.

1-9. HYDRAULIC SYSTEM. (PA-28R-180 200) The hydraulic's_\'stem incorporates an
electrically driven pump which is controlled by a lever on the instrument panel which in turn
operates the retraction and extension of the landing gear.

1-10. BRAKE SYSTEM. The brake system operated hydraulically is controlled by a hand
lever connected to a single brake cylinder that operates both wheel brakes. On later models,
the hand lever plus individually operated brakes and cylinder control the brakes. Dual toe
brakes may be installed as optional equipment.

1-11. ENGINES. The engines installed in the PA-28 series airplanes are Avco-Lyvcoming
direct drive. wet sump. horizontally opposed. air cooled models. The four-cylinder engines
inthe PA-28-140. -150. -160. -180 and the six-cvlinder engine in the PA-28-235 are carburetor
equipped while the four-cvlinder engine in the PA-28-180 200 is fuel injector equipped. The
engine model. rated horsepower and other related information for each engine may be found
in Table 11-1 of Section 1.

1-12. PROPELLERS. The PA-28-140. -150. -160. -180 and -235 models are equipped with
an all-metal fixed pitch propelier. A constant speed propeller may be installed as optional
equipment on the PA-28-235, and is installed as standard equipment on the PA-28R-180 200.
The constant speed propellers are controlled by a governor mounted on the engine. The
governor is in turn controlled by a lever on the power quadrant. Propeller specifications may
be found in Table 1I-1 of Section Il

I-13. FUEL SYSTEM. The fuel svstem on the PA-28-140. -150. -160. -180 and
PA-28R-180 200 consists of two aluminum tanks in the leading edge of the wings. a strainer
bow! with fuel screen. one electrical auxiliary pump and one engine driven pump. The fuel
system for the PA-28-235 consists of two aluminum tanks in the wings plus an auxilian
fiberglass tank in each wing tip. There also is a combination fuel selector and fiiter. electrical
auxiliary fuel pump(s) and one engine driven pump.
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1-14. FLIGHT CONTROLS. The flight controls are conventional equipment, consisting of
a control wheel which operates the ailerons and stabilator, and pedals which operate the
rudder. Duplicate controls are provided for the copilot.

1-15. RADIO. Provisions are provided for the installations of microphone and headset
jacks, loudspeaker, and panel space for radios.

1-16. CABIN HEATER. DEFROSTER AND FRESH AIR SYSTEM. Heated air for the
cabin and defroster is obtained directly from the exhaust system muffler shroud. Fresh air
for the PA-28-140. PA-28-150. -160, -180. Serial Nos. 28-1 to 28-2477 incl.. and PA-28-235.
Serial Nos. 28-10003 to 28-10675 incl.. is obtained through an intake located on the left
forward side of the fuselage. directing air to the forward section of the cockpit. Additional
intakes are located on each side of the fuselage. venting air to the individual seat location.
On the PA-28-150. -160. -180. Serial Nos. 28-2478 and up: PA-28-2335. Serial Nos. 28-10676
and up. and PA-28R-180 200. fresh air is picked up from an inlet in the leading edge of each
wing. The air passed through the wings to indivually controlled outlets located just forward of
each seat. An air vent is located in the top or bottom of the fuselage to take exhaust air from
the cabin interior.

1-17. INSTRUMENT AND AUTOPILOT SYSTEM. Provisions for instrument installation
include panels for engine instruments and advanced instruments, as well as for an Autopilot
System.
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SECTION II

HANDLING AND SERVICING

2-1. INTRODUCTION. This section contains routine handling and servicing
procedures that are most frequently encountered. Frequent reference to this
section will aid the individual by providing information such as the locatioo of
various components, ground handling procedures, routine 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 component.

2-2. DIMENSIONS. The principal airplane dimensions are shown in Figures 2-1 through
2-12 and are listed in Table II-I.

2-3. STATION REFERENCE LINES. In order to facilitate the location of vari-
ous components of theairplanewhichrequire 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 Figures 2-13
thru 2-24.) 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. Sta-
tion 0 of the fuselage is 78.4 inches ahead of thewing leading edge or 49.5 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 fuselagevertical stab-
ilizer and rudder is 20.5 inches below the cabin floor as measured at the rear
wing spar withtheairplane level. The reference datum lineislocated 78.4 inches
ahead of the wing leading edge at the intersectionof the straight and tapered sec-
tion.

2-4. WEIGHT AND BALANCE DATA. Whenfiguring 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.

HANDLING AND SERV
Reissued: 1/15/81 ICING
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Figure 2-1. Three-View of Cherokee
PA-28-140 and PA-28-150-160-180, Serial Nos. 28-1 to 28-1760 incl.
PA-28-140 Flite Liner, Serial Nos. 28-7125174 and up
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Figure 2-2. Three-View of Cherokee 140
PA-28-140, Serial Nos. 28-7225001 and up
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Figure 2-3. Three-View of Cherokee
PA-28-150-160-180, Serial Nos. 28-1761 to 28-4377 incl.
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63"

Figure 2-4. Three-View of Cherokee
PA-28-180, Serial Nos. 284378 to 28-7105244 incl.
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83"

Figure 2-5. Three-View of Cherokee PA-28-180,
Serial Nos. 28-7205001 to 28-7205328 incl.
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1942
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Figure 2-6. Three-View of Cherokee PA-28-180,
Serial Nos. 28-7305001 and up
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Figure 2-7. Three-View of Cherokee
PA-28-235, Serial Nos. 28-10000 to 28-11039 incl.
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Figure 2-8. Three-View of Cherokee
PA-28-235, Serial Nos. 28-11040 to 28-7110042 incl.
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Figure 2-9. Three-View of Cherokee PA-28-235,
Serial Nos. 28-7210001 to 28-7210033 incl.
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Figure 2-10. Three-View of Cherokee PA-28-235,
Serial Nos. 28-7310001 and up
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Figure 2-11. Three-View of Cherokee
PA-28R-180, Serial Nos. 28-30005 to 28-7130019 incl.
PA-28R-200, Serial Nos. 28-30482 to 28-7135238 incl.
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Figure 2-12. Three-View of Cherokee
PA-28R-200, Serial Nos. 28-7235001 and up
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TABLE II-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS

MODEL
ENGINE

Manufacturer
Model

FAA Type Certificate
Rated Horsepower
Rated Speed:
Full Throttle
Oil, SAE Number
Oil Sump Capacity
Fuel, Aviation Grade (Minimum Octane)
Fuel, Aviation Grade (Specified Octane)
Fuel, Aviation Grade (Alternate)
Fuel Injector, Bendix
Magnetos, Scintilla:
Left
Right
Magneto Timing
Magneto Point Clearance
Spark Plugs (Shielded):
Refer to the latest revision of Lycoming
Service Instruction No. 1042.
Firing Order

Starter:
Delco-Remy, 12 Volt
Prestolite, 12 Volt

Alternator, Chrysler (35 AMP) 20
Voltage Regulator, Chrysler

Alternator, Chrysler (60 AMP) 30
Voltage Regulator, WICO
Overvoltage Relay, WICO

Alternator, Prestolite (60 AMP)
Voltage Regulator, WICO

Fuel Pump Drive

PROPELLER

Fixed Pitch:
Manufacturer
Model

Refer to Grid 1C2 for foot Notes:

Revised: 10 3 83

1B16

PA-28-140

Avco-Lycoming
0-320-E2A or 0-320-E3D

274
140 or 150!

2450 RPM - 2700 RPM !
See Table I1I-IX

8 U.S. quarts

80/87

80/87

See Note 37

Scintilla or Slick
S4L.N-21 or 4051
S4L.N-204 or 4050
25° BTC

0.018 £ 0.006

1-3-2-4

1109657

MZ4204

2098615 or 2642996
2098613 or 87-87102-21 32
2642997 or 2642210
X16300B

X16799B

ALY-6422 3

X16300B

Plunger

Sensenich
M74DM

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

MODEL

PROPELLER (cont.)

Diameter
Diameter, Minimum

Blade Pitch in Inches at the 759% Radius Station ¢

FUEL SYSTEM

Inboard (Main Fuel Tanks
Capacity) (each)
Unusable Fuel (each)

Total Capacity

Total Unusable Fuel
Refer to Owner's Handbook, Pilot’s
Information Manual or Flight Manual
for particular airplane.

LANDING GEAR

Type

Shock Strut Type

Fluid Required (Struts, Hydraulic System
and Brakes)

Strut Exposure (Exposure under static load):

Nose

Main
Wheel Tread
Wheel Base
Nose Wheel Travel

Wheel, Nose
Wheel, Main

Brake Type
Tires, Nose
Tires, Main

Tire Pressure, Nose
Tire Pressure, Main

ALL MODELS, CONTROL SURFACES
AND CABLE TENSIONS

Refer to Grid 1C2 for foot Notes:

Revised: 10 3 83

1B17

PA-28-140

74.0 in.
72.5 in.
58 thru 62 in. 2!
56 thru 58 in. 22

Two

25 U.S. gal.
0.125 U.S. gal.
50 U.S. gal.

Fixed
Combination Air-QOil

MIL-H-5606

3.25%+ .25in.

4.50 £ .25 in.

10.0 ft.

6ft. 2.65in. 7 or 6 ft. 1.92 in. 4

REFER TO SECTION VII
TABLE VII-1

Cleveland 38501, 6:00 x 6

Cleveland 40-28, 6:00 x 6 ¢

Cleveland 40-86, 6:00 x 6 13

Cleveland 30-18 4

Cleveland 30-55 15

6:00 x 6, 4 ply rating

6:00 x 6, 4 ply rating

24 psi

24 psi

REFER TO SECTION V
TABLE V-I

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

MODEL PA-28-150 PA-28-160
ENGINE
Manufacturer Avco-Lycoming Avco-Lycoming
Model 0-320-A2B or O-320-E2A  0-320-B2B or 0-320-D2A
FAA Type Certificate 274 274
Rated Horsepower 150 160

Full Throttle 2700 RPM 2700 RPM
Oil, SAE Number See Table II-1X See Table II-1X
Qil Sump Capacity 8 U.S. quarts 8 U.S. quarts
Fuel, Aviation Grade (Minimum Octane) 80/87 90/96
Fuel, Aviation Grade (Specified Octane) 80/87 90/96
Fuel, Aviation Grade (Alternate) See Note 37

Fuel Injector, Bendix — —
Magnetos, Scintilla:

Left S4LN-21 S4LN-21

Right S4LN-204 S4LN-20
Magneto Timing 25° BTC 25° BTC
Magneto Point Clearance 0.018 £ 0.006 in. 0.018 £ 0.006 in.

Spark Plugs (Shielded):
Refer to the latest revision of Lycoming
Service Instruction No. 1042.

Firing Order 1-3-2-4 1-3-2-4
Starter:
Delco-Remy, 12 Volt 1109657 1109657 or 1109511
Prestolite, 12 Volt MZ4204 MZ4206
Generator, Delco-Remy (35 AMP) 1101900 1101900
Voltage Regulator, Delco-Remy 1118704 1118704
Alternator, Chrysler (35 AMP) 20 2098615 or 2642996 2098615 or 2642996
Voltage Regulator, Chrysler 2098613 or 87-87102-21 » 2098613 or 87-87102-21 32
Alternator, Chrysler (60 AMP) 3¢ 2642997 or 2642210 2642997 or 2642210
Voltage Regulator, WICO X16300B X16300B
Overvoltage Relay, WICO X16799B 3 X16799B $
Fuel Pump Drive Plunger Plunger
PROPELLER
Fixed Pitch:
Manufacturer Sensenich Sensenich
Model M74DM 7 or M74DMS & M74DM 7 or M74DMS 8

| Refer to Grid 1C2 for foot Notes:

Revised: 10 3 83 HANDLING AND SERVICING
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TABLE II-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont)

MODEL
PROPELLER (cont.)

Diameter
Diameter, Minimum
Blade Angle ?

FUEL SYSTEM

Inboard (Main Fuel Tanks
Capacity) (each)
Unusable Fuel (each)

Total Capacity

Total Unusable Fuel
Refer to Owner's Handbook, Pilot’s
Information Manual or Flight Manual
for particular airplane.

LANDING GEAR

Type

Shock Strut Type

Fluid Required (Struts, Hydraulic System
and Brakes)

Strut Exposure (Exposure under static
load):
Nose
Main

Wheel Tread

Wheel Base

Nose Wheel Travel

Wheel, Nose
Wheel, Main

Brake Type

Tires, Nose
Tires, Main
Tire Pressure, Nose
Tire Pressure, Main

ALL MODELS, CONTROL SURFACES
AND CABLE TENSIONS

Refer to Grid 1C2 for foot Notes:
Revised: 10 3 83

PA-28-150

74.0 in.
72.5 1in.
58 in.

Two

25 U.S. gal.
0.125 U.S. gal.
S0 U.S. gal.

Fixed
Combination Air-Oil

MIL-H-5606

3.25 £.25 in.

4.50 £ .25 in.

10.0 ft.

6 ft. 2.65 in.

REFER TO SECTION VI
TABLE VII-1

Cleveland 38501, 6:00 x 6

Cleveland 40-28, 6:00 x 6 7

Cleveland 40-86, 6:00 x 6 8

Cleveland 30-18 7

Cleveland 30-55 &

6:00 x 6, 4 ply rating

6:00 x 6, 4 ply rating

24 psi

24 psi

REFER TO SECTION V
TABLE V-1

1B19

PA-28-160

74.0 in.
72.5 in.
60 in. - 47 in. &7

Two

25 U.S. gal
0.125 U.S. gal.
50 U.S. gal.

Fixed
Combination Air-Oil

MIL-H-5606

3.25+£.25in.

4.50 £ .25 in.

10.0 ft.

6 ft. 2.65 in.

REFER TO SECTION VII
TABLE VII-1

Cleveland 38501, 6:00 x 6

Cleveland 40-28, 6:00 x 6 7

Cleveland 40-86, 6:00 x 6 8

Cleveland 30-18 7

Cleveland 30-55 8

6:00 x 6, 4 ply rating

6:00 x 6, 4 ply rating

24 psi

24 psi

REFER TO SECTION V
TABLE V-1

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

MODEL
ENGINE

Manufacturer
Model

FAA Type Certificate
Rated Horsepower
Rated Speed:

Full Throttle
Oil, SAE Number
Oil Sump Capacity

Fuel, Aviation Grade (Minimum Octane)
Fuel, Aviation Grade (Specified Octane)

Fuel, Aviation Grade (Alternate)
Fuel Injector, Bendix
Magnetos, Scintilla:
Left
Right
Magneto Timing
Magneto Point Clearance
Spark Plugs (Shielded):

Refer to the latest revision of Lycoming

Service Instruction No. 1042.
Firing Order

Starter:
Delco-Remy, 12 Volt
Prestolite, 12 Volt

Alternator, Chrysler (35 AMP) 20
Voltage Regulator, Chrysler

Alternator, Chrysler (60 AMP) 30
Voltage Regulator, WICO
Overvoltage Relay, WICO

Alternator, Prestolite (60 AMP)
Voltage Regulator, WICO

Fuel Pump Drive

Refer to Grid 1C2 for foot Notes:

Revised: 10 3°'83

PA-28-180 38

Avco-Lycoming
0-360-A3A or O-360-A4A

286
180

180 @ 2700 RPM
See Table 1I-1X
8 U.S. quarts
90/96

90/96

S4LN-21

S4LN-20 35 or S4LN-204 3¢
25° BTC

0.018 £ 0.006 in.

1-3-2-4

1109657 or 1109511
MZ4206

2098615 or 2642996
2098613 or 87-87102-21 32
2642997 or 2642210
X16300B

X16799B 5

ALY-6422 3t

X16300B

Plunger

1B20

PA-28-235 ¥

Avco-Lycoming

0-540-B2B5, O-540-B1B5
or 0-540-B4B5

295

235

235 @ 2575 RPM
See Table I1-IX
12 U.S. quarts
80/87

80/87

See Note 37

S6LN-21

S6LN-20 2 or S6LN-204 3
25° BTC

0.018 £ 0.006 in.

1-4-5-2-3-6

1109657 or 1109511
MZ4206

2098615 or 2642996
2098613 or 87-87102-21
2642997 or 2642210
X16300B

X16799B ¢

Plunger

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

MODEL
ENGINE (cont)

PROPELLER

Fixed Pitch:
Manufacturer
Model

Diameter
Diameter, Minimum
Blade Angle ¢

Constant Speed:
Manufacturer
Hub, Model
Blade, Model
Diameter, Minimum
Blade Angle, Low Pitch ¢
Blade Angle, High Pitch ®
Governor Control
Governor Model

I Refer to Grid 1C2 for foot Notes:

Revised: 10 3 &3

PA-28-180

Sensenich

PA-28-235

McCauley or Sensenich

M76EMM 7 or M76EMMS 8 1P235PFA80 M80BMM

76.0 in.
76.0 in.
57 thru 60 in. - 48 in. 28

1B21

80.0 in. 80.0 in.
78.5 in. 78.5 in.
66 thru 71 in. 69 thru 71 in,

Hartzell
HC-C2YK-1BF
F8468A-4

80.0 in.

13.5° 2 2°

27° £2°
Hartzell

F-4-3

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

MODEL
FUEL SYSTEM

Inboard (Main Fuel Tanks
Capacity) (each)
Unusable Fuel (each)
Outboard (Tip) Fuel Tanks
Capacity (each)
Unusable Fuel (each)
Total Capacity
Total Unusable Fuel
Refer to Owner’s Handbook, Pilot’s
Information Manual or Flight Manual
for particular airplane.

LANDING GEAR

Type

Shock Strut Type

Fluid Required (Struts, Hydraulic System
and Brakes)

Strut Exposure (Exposure under static
load):
Nose
Main

Wheel Tread

Wheel Base

Nose Wheel Travel

Wheel, Nose
Wheel, Main

Brake Type
Tires, Nose
Tires, Main

Tire Pressure, Nose
Tire Pressure, Main

ALL MODELS, CONTROL SURFACES
AND CABLE TENSIONS

Refer to Grid 1C2 for foot Notes:

Revised: 10 3 83

PA-28-180

Two
25 U.S. gal.
0.125 16 or 0.82 U.S. gal. 15

50 U.S. gal

Fixed
Combination Air-Oil

MIL-H-5606
325+ .25 in.

4.50 % .25 in.
10.0 ft.

PA-28-235

Two

25 U.S. gal.

0.125 16 or 0.82 U.S. gal. 15
Two

17 U.S. gal.

0.125 s or 0.11 U.S. gal. 15
84 U.S. gal.

Fixed
Combination Air-Oil

MIL-H-5606
3.25 £.25 in.

4.50 + .25 in.
10.0 ft.

6 ft. 2.65in. 17 or 6 ft. 6.9 in. 147 ft. 2.68 in. 17 or 6 ft. 6.06 in. ¢
REFER TO SECTION VII REFER TO SECTION VII

TABLE VII-I
Cleveland 38501, 6:00 x 6
Cleveland 40-28, 6:00 x 6 7
Cleveland 40-86, 6:00 x 6 8
Cleveland 30-18 7
Cleveland 30-55 8
6:00 x 6, 4 ply rating
6:00 x 6, 4 ply rating

24 psi

REFER TO SECTION V
TABLE V-1

1B22

TABLE VII-I
Cleveland 38501, 6:00 x 6
Cleveland 40-58, 6:00 x 6 18
Cleveland 40-86, 6:00 x 6 19
Cleveland 30-34 18
Cleveland 30-55 19
6:00 x 6, 4 ply rating
6:00 x 6, 6 ply rating
28-30 psi
35-40 psi

REFER TO SECTION V
TABLE V-1

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

MODEL PA-28R-180 PA-28R-200

ENGINE

Manufacturer Avco-Lycoming Avco-Lycoming

Model 10-360-B1E 10-360-C1C or 10-360-C1C6 ®
FAA Type Certificate 1E10 1E10

Rated Horsepower 180 200

Rated Speed:
Full Throttle
0Oil, SAE Number

180 @ 2700 RPM
See Table II-IX

200 @ 2700 RPM
See Table II-IX

Oil Sump Capacity 8 U.S. quarts 8 U.S. quarts
Fuel, Aviation Grade (Minimum Octane) 100/130 100/130
Fuel, Aviation Grade (Specified Octane) 100/130 100/130
Fuel, Aviation Grade (Alternate)
Fuel Injector, Bendix RSA-5AD1 RSA-5ADI
Magnetos, Scintilla:
Left S4LN-1227 S4LN-1227
Right S4LN-1209 S4LN-1209
Magneto Timing 25° BTC 20° BTC ¢
Magneto Point Clearance 0.016 in. 0.016 in.
Spark Plugs (Shielded):
Refer to the latest revision of Lycoming
Service Instruction No. 1042.
Firing Order 1-3-2-4 1-3-2-4
Starter:
Prestolite, 12 Volt MZ4206 MZ4206 or MZ4218 4
Generator, Delco-Remy (35 AMP)
Voltage Regulator, Delco-Remy
Alternator, Chrysler (35 AMP) 20 — —
Voltage Regulator, Chrysler —_ —
Alternator, Chrysler (60 AMP) 30 2642997 or 2642210 2642997
Voltage Regulator, WICO X16300B X16300B
Overvoltage Relay, WICO X16799B X16799B
Alternator, Prestolite (60 AMP) _— ALY-6422 3
Voltage Regulator, WICO — X16300B
Fuel Pump Drive Type JT Type JT
Refer to Grid 1C2 for foot Notes:
Revised: 10°3 83 HANDLING AND SERVICING
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TABLE 1I-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont)

MODEL PA-28R-180 PA-28R-200

PROPELLER

Constant Speed:

Manufacturer Hartzell Hartzell or McCauley 4
Hub, Model HC-C2YK-1BF HC-C2YK-1B B2D34C213
Blade, Model F7666A-0 F7666A-2 90DHA-16
Diameter 76.0 in. 74.0 74.0
Diameter, Minimum 74.0 72.5 73.0
Blade Angle, Low Pitch 9 14.3° 14° + 0.2° 13.0° £ 0.2°
Blade Angle, High Pitch ¢ 30° 29° £ 2° 29.8° £ 0.5°
Governor Control Hartzell Hartzell Hartzell
Governor Model F-2-2 F-2-7 F-2-7( )

F-2-7

Refer to Grid 1C2 for foot Notes:

Revised: 4 23 84 HANDLING AND SERVICING
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TABLE II-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont)

MODEL PA-28R-180 PA-28R-200
FUEL SYSTEM

Inboard (Main Fuel Tanks Two Two
Capacity) (each) 25 U.S. gal. 25 U.S. gal.
Unusable Fuel (each) 0.125 U.S. gal. 0.82 U.S. gal

Total Capacity 50 U.S. gal. 50 U.S. gal.

Total Unusable Fuel
Refer to Owner's Handbook, Pilot’s
Information Manual or Flight Manual
for particular airplane.

LANDING GEAR

Type Hydraulically Retractable Hydraulically Retractable
Shock Strut Type Combination Air-Qil Combination Air-Oil
Fluid Required (Struts, Hydraulic System
and Brakes) MIL-H-5606 MIL-H-5606
Strut Exposure (Exposure under static
load):
Nose 2.75 £ .25 in. 2.75£ .25 in.
Main 20£.251n. 2.0 £.25 in.
Wheel Tread 10 ft. 5.72 in. 10 ft. 5.72 in.
Wheel Base 7 ft. 5.382 in. 7ft. 54in. V7 or 7 ft. 10.6 in. 14
Nose Wheel Travel REFER TO SECTION VII REFER TO SECTION VII
TABLE VII-I TABLE VII-I
Wheel, Nose Cleveland 40-77, 5:00 x 5 Cleveland 40-77, 5:00 x 5
Wheel, Main Cleveland 40-84, 6:00 x 6 Cleveland 40-84, 6:00 x 6
Brake Type Cleveland 30-41 Cleveland 30-41
Tires, Nose 5:00 x 5, 4 ply rating 5:00 x 5, 4 ply rating
Tires, Main 6:00 x 6, 4 ply rating 6:00 x 6, 4 ply rating
Tire Pressure, Nose 30 psi 30 psi
Tire Pressure, Main 27 psi 27 psi

ALL MODELS, CONTROL SURFACES
AND CABLE TENSIONS REFER TO SECTIONV  REFER TO SECTION V
TABLE V-1 TABLE V-1

Refer to Grid IC2 for foot Notes:

Revised: 10 3 &3 HANDLING AND SERVICING
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CONOUMAW N

21.
22.
23.
24,
25.
. DELETED.
27.
28.
29,
30.

31.
32.
33.
34.
36.
. USED WITH ENGINES 0-360-A4A - A/C SERIAL NOS. 28-4378 AND UP.
37.
38.
38.
40.
41,

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

FOOTNOTES

. WHEN GROSS WEIGHT IS 2150 POUNDS. (THE GROSS WEIGHT OF 1950 POUNDS APPLIES TO SERIAL NOS.

28-20000 TO 28-20908, UNLESS THE AIRPLANE HAS BEEN MODIFIED TO 2150 POUNDS GROSS WEIGHT.
ALL AIRPLANES FROM SERIAL NOS. 28-20910 AND UP HAVE BEEN LICENSED FROM THE FACTORY AT 2150
POUNDS GROSS WEIGHT PER LATEST REVISION OF PIPER SERVICE SPARES LETTER NO. 230.)

. USED WITH ENGINES 0-540-B2B5, 0-540-B1B5 AND O-540-B4B5 - A/C SERIAL NOS. 28-10000TO 28-10718

INCL.

. USED WITH ENGINES 0-540-B4B5 A/C SERIAL NOS. 28-10720 AND UP.

. REFER TO THE LATEST REVISION OF LYCOMING SERVICE INSTRUCTION NO. 1042.
. STANDARD EQUIPMENT, SERIAL NOS. 28-3644 AND UP.

. STANDARD EQUIPMENT, SERIAL NOS. 28-10763 AND UP.

. SERIAL NOS. 28-1 TO 28-1760 INCL.

. SERIAL NOS. 28-1761 AND UP.

. BLADE ANGLE AT 30 INCH RADIUS.

10.
11,
. SERIAL NOS. 28-1 TO 28-3377 INCL.
13.
14.
15.
16.
17.
18.
19.
20.

SERIAL NOS. 28-20002 TO 28-21845, 28-21847 TO 28-21929, 28-21931 TO 28-21934 INCL.
SERIAL NOS. 28-21846, 28-21930, 21-21935 AND UP.

SERIAL NOS. 28-3378 AND UP.

1974 MODELS AND UP.

1973 MODELS AND UP.

MODELS PREVIOUS TO 1973.

MODELS PREVIOUS TO 1974.

SERIAL NOS. 28-10003 TO 28-10486 INCL.

SERIAL NOS. 28-10487 AND UP.

USED ON PA-28-140 SERIAL NOS. 28-20002 TO 28-24999 INCL., FA-28-150, -160, -180 SERIAL NOS. 28-508
TO 28-3377 INCL., AND PA-28-235 SERIAL NOS. 28-10003 TO 28-10719 INCL.
GROSS WEIGHT, 1950 POUNDS.

GROSS WEIGHT, 2150 POUNDS.

SERIAL NOS. 28-1 TO 28-1760 INCL.

SERIAL NOS. 28-1761 AND UP.

DELETED.

USED WITH PA-28S-160.

USED WITH PA-285-180.

SERIAL NOS. PA-28R-7235001 AND UP.

USED ON PA-28-140 SERIAL NOS. 28-25000 AND UP, PA-28-150, -160, -180 SERIAL NOS. 28-3378 AND UP,
PA-28-235 SERIAL NOS. 28-10720 AND UP.

USED ON AIRPLANES WITH AIR CONDITIONING ONLY.

PURCHASED FROM ESSEX INTERNATIONAL.

SERIAL NOS. 28-7305001 AND UP.

SERIAL NOS. 28-7310001 AND UP.

USED WITH ENGINES 0-360-A3A AND O-360-A4A - A/C SERIAL NOS. 28-671 TO 28-4377 INCL.

FOR ALTERNATE FUELS, SEE THE LATEST REVISION OF LYCOMING SERVICE LETTER NO.L185.
PA-28-180 WITH SERIAL NO. 28-E13 IS TO BE SERVICED THE SAME AS SERIAL NO. 28-7305001.
PA-28-235 WITH SERIAL NO. 28-E11 IS TO BE SERVICED THE SAME AS SERIAL NO. 28-7310001.
USED ON PA-28R-200 WITH SERIAL NOS. 28R-7635517 AND UP.

REFER TO THE LATEST REVISION OF LYCOMING SERVICE BULLETIN NO. 380.

Reissued: 1/15/81
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TABLE II-1I. CONSUMABLE MATERIALS

Material Specification or Brand Name Manufacturer
Rain Repellant REPCON UNELKO Corporation
FSCM 50159 727 E. 110th Street
Chicago Illinois 60628
Teflon Tape .003 x .50 wide . -1 Minesota Mining & Manufacturing Co.
3M Center

St. Paul, Minesota 55101

Teflon Tape .003 x .50 wide ‘-1 Shamban W.S. & Company
713 Mitchell Road
Newbury Park, California 91320

Teflon Tape 003 x .25 wide -2 Johnson & Johnson Inc.
Permacel Division

501 George Street

New Brunswick. N.J. 08903

3-M Co.

Adhesive Coatings and Sealers Div.
3-M Center

St. Paul, Minnesota 55101

PROCO Adhesive 6205-1 Protective Coatings, Inc.
807 N. Fremont Ave.
Tampa. Fla.

Adhesive, 3MEC 1300. C
Door Snubber Scotch Grip 2210

Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-13. Station Reference Lines,

PA-28-140 and PA-28-150-160-180, Serial Nos. 28-1 to 28-1760 incl.
PA-28-140 Flite Liner, Serial Nos. 28-7125174 and up

Reissued: 1/15/81
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Figure 2-14. Station Reference Lines,
PA-28-140, Serial Nos. 28-7225001 and up
Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-15. Station Reference Lines,
PA-28-150-160-180, Serial Nos. 28-1761 to 28-4377 incl.

Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-16. Station Reference Lines,
PA-28-180, Serial Nos. 284378 to 28-7105244 incl.

Reissued: 1/15/81 HANDLING AND SERVICING

1C17



PIPER CHEROKEE SERVICE MANUAL

1710 .

¢

( 7

_JIi

|
}
N
, E |
&} n
Figure 2-17. Station Reference Lines,
PA-28-180, Serial Nos. 28-7205001 to 28-7205328 incl.
Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-18. Station Reference Lines,
PA-28-180, Serial Nos. 28-7305001 and up
Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-19. Station Reference Lines,.
PA-28-235, Serial Nos. 28-10000 to 28-11039 incl.

Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-20. Station Reference Lines,
PA-28-235, Serial Nos. 28-11040 to 28-7110042 incl.

Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-21. Station Reference Lines,

PA-28-235, Serial Nos. 28-7210001 to 28-7210033 incl.
Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-22. Station Reference Lines,
PA-28-235, Serial Nos. 28-7310001 and up
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Figure 2-23. Station Reference Lines,
PA-28R-180, Serial Nos. 28-3000S5 to 28-7130019 incl.
PA-28R-200, Serial Nos. 28-30482 to 28-7135238 incl.
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Figure 2-24. Station Reference Lines,
PA-28R-200, Serial Nos. 28-7235001 and up
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2.
3.
4.

Se
6.

9.
10.
11,
12.

13.

15.

TIP, STABILATOR
TIP, RUDDER

FAIRING, FIN

TAIL CONE, CONTROL CABLE,
AND TRIM SCREW

TIP, WING

COVER, BELLCRANK AND
CONTROL CABLES

FAIRING, MAIN GEAR STRUT
ASSEMBLY

FAIRING, FLAP TORQUE TUBE
AND AILERON CABLES

CAP, FUEL TANK ASSEMBLY
CAP, STRUT FILLER
FAIRING, FUEL LINES
COVER, FUEL LINES AND
SPAR ATTACHMENT BOLTS
SPINNER, PROPELLER

COWL ASSEMBLY, ENGINE
COWL ASSEMBLY, ENGINE

P A-28- 140 SERIAL NO'S
28-7225001 & UP

1794

16. PANEL, TORQUE TUBE AND
CONTROL CABLES & BATTERY

17. PLATE, CONTROL CABLES
MIDDLE

18. PLATE, AILERON AND
STABILATOR CONTROL
CABLE FORWARD

19. COVERS, AILERON AND
STABILATOR CONTROL
CABLE

20. PANEL, AFT AREA OF
FUSELAGE

21, PLATE, CONTROL CABLES
AND PULLEYS REAR

22. COVER, FLAP CONTROL

UPPER SURFACE
I LOWER SURFACE

Figure 2-25. Access Plates and Panels

PA-28-140 and Flite Liner

PA-28-140, Serial Nos. 28-7225001 and up as noted

Reissued: 1/15/81
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C332

I LOVER SURFACE

UPPER SURFACE

DONOTN A WN -

. FAIRING, FUEL LINES

. COVER, FUEL LINES AND SPAR ATTACHMENT BOLTS
. DOOR, OIL FILLER
. COWL ASSEMBLY,
. SPINNER, PROPELLER

. SEAT, TORQUE TUBE AND CONTROQOL CABLES

. PLATE, CONTROL CABLES MIDDLE

. PLATE, AILERON AND STASILATOR CONTROL CABLE FORWARD
. COVERS, AILERON AND STABILATOR CONTROL CABLE

. PANEL, BATTERY AND AFT AREA OF FUSELAGE

. PLATE, CONTROL CABLES AND PULLEYS REAR

. COVER, FLAP CONTROL

TIP, STABILATOR
TIP, RUDDER
FAIRING, FIN
TAIL CONE, CONTROL CABLE AND TRIM SCREW
TIP, WING 15
COVER, BELLCRANK AND CONTROL CABLES

FAIRING, MAIN GEAR STRUT ASSEMBLY

FAIRING, FLAP TOROQUE TUBE AND AILERON CABLES

CAP, FUEL TANK ASSEMBLY

CAP, STRUT FILLER

ENGINE

Reissued: 1/15/81

Figure 2-26. Access Plates and Panels
PA-28-150-160-180

HANDLING AND SERVICING
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UPPER SURFACE
I LOWER SURFACE

1783

14 1

. TIP, STABILATOR
. TIP, RUDDER

. FAIRING, FIN

. TAlL CONE, CONTROL CABLES AND TRIM SCREW
. COVER, TANK ATTACHMENT FITTINGS

. COVER, BELLCRANK AND CONTROL CABLES

. FAIRING, MAIN GEAR STRUT ASSEMBLY |7
. FAIRING, FLAP TORQUE TUBE AND AILERON CABLES

. FUEL SELECTOR AND DRAIN VALVE ASSEMBLY

10. ELECTRIC FUEL PUMP ASSEMBLY

11. COVER, FUEL LINES AND SPAR ATTACHMENTY BOLTS

12. FAIRING, FUEL LINES

13. CAP, STRUT FILLER

14. CAP, FUEL TANK ASSEMBLY

15. FUEL TANK ASSEMBLY, WING TIP

16. DOOR, OIL FILLER

17. SPINNER, PROPELLER

18. COWL ASSEMBLY, ENGINE

19. SEAT, TORQUE TUBE AND CONTROL CABLES

20. PLATE, CONTROL CABLES AND PULLEYS REAR

21. COVER, FLAP AND TRIM CONTROL

22. COVERS, AILERON AND STABILATOR CONTROL CABLE

23. PANEL, BATTERY & AFT AREA OF FUSELAGE

24. PLATE, CONTROL CABLES MIDDLE

25. PLATE, AILERON AND STABILATOR CONTROL CABLE FORWARD

Vo NOOUR WM.

Figure 2-27. Access Plates and Panels
PA-28-235

Reissued: 1/15/81 HANDLING AND SERVICING
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UPPER SURFACE
I LOVER SURFACE

1762

TIP, STABILATOR
TIP, RUDDER
FAIRING, FIN
TAIL CONE, CONTROL CABLES & TRIM SCREW
TIP, WING

COVER, BELLCRANK & CONTROL CABLES
CAP, FUEL TANK ASSEMBLY

COVER, GEAR ATTACHMENT FITTING

FAIRING, FLAP TORQUE TUBE AND AILERON CABLES
10. DOOR, MAIN GEAR

11. FAIRING, FUEL LINES

12. COVER, FUEL LINES AND SPAR ATTACHMENT BOLTS
13. DOOR, OIL FILLER

14. COWL ASSEMBLY, ENGINE

15. SPINNER, PROPELLER

CENOUEWN -
D

16. PLATE, AILERON AND STABILATOR CONTROL CABLE FORWARD

17. PLATE, CONTROL CABLES MIDDLE

18. SEAT, TORQUE TUBE AND CONTROL CABLES

19. COVER, FLAP AND TRIM CONTROL

20. PLATE, CONTROL CABLES AND PULLEYS REAR

21. COVERS, AILERON AND STABILATOR CONTROL CABLE
22. PANEL, HYDRAULIC PUMP, BATTERY & AFT AREA OF

FUSELAGE

Figure 2-28. Access Plates and Panels

Reissued: 1/15/81
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2-5. 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.

2-6. ACCESS AND INSPECTION PROVISIONS. The access and inspection provisions
for the airplane are shown in Figures 2-25 thru 2-28. The component to be serviced or in-

spected through each opening is identified in the illustration. All access plates and panels are
secured by either metal fasteners or screws.

CAUTION

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

To enter the aft section of the fuselage, open the baggage compartment door and remove
the access panel.

2-7. TOOLS AND TEST EQUIPMENT. Because of the simplicity and easy accessibility
of components, few special tools outside normal shop tools will be required. Tools that are
requlred are listed in the back of the PA-28 Parts Catalog and may be fabricated to dlmenswns
given in the back of the section that pertains to a particular component.

2-8. TORQUE REQUIREMENTS. The torque values given in Table II-III are derived
from oil-free, cadmium-plated threads and, unless otherwise noted, are recommended for all
air-frame installation procedures where torquing is required. Engine torque values are given
in the latest revision of Avco-Lycoming Service Bulletin No. 268, and propeller torque values
are given in Section VIII or VIIIA.

Reissued: 1/15/81 HANDLING AND SERVICING
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2-8a. TORQUE WRENCHES.

Torque wrenches should be checked daily and calibrated by means of weights and a measured leverarmto
make sure that inaccuracies are not present. Checking one torque wrench against another is not sufficient and
is not recommended. Some wrenches are quite sensitive as to the way they are supported during a tightening

operation. Any instructions furnished by the manufacturer must be followed explicitly.

When it is necessary to use a special extension or adapter wrench together with a torque wrench, a simple
mathematical equation must be worked out to arrive at the correct torque reading. Followingis the formulato

be used: (Refer to Figure 2-30.)
T = Torque desired at the part.

A = Basic lever length from center of wrench shank to center of handle orstamped 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 (7).

. c=AxT
The formula: C A+ B

EXAMPLE

A bolt requires 30 foot-pounds and a 3 inch adapter (one-quarter of
a foot or .25 is needed to get at it. You want to know what scale
reading it will take on a one-foot lever arm wrench to obtain the 30
foot-pounds at.the bolt.

-1x30 -30_ . )
C —-ITZ—S-OI'C —125 = 24 ft. -lbs.

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

A933

Revised: 8/3/81

Figure 2-30. Torque Wrench Formula

HANDLING AND SERVICING
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TABLE II-11, RECOMMENDED NUT TORQUES (Inch-Pounds)

TORQUES: The importance of correct application can not be oLTS
overemphasized. Undertorque can result in unnecessary wear of nuts s‘:, Tension
and bolts as well as the parts they are holding together. When :
insufficient pressures are applied, uneven loads will be transmitted AN 3 thru AN 20
throughout the assembly which may result in excessive wear or AN 42 thru AN 49
premature failure due to fatigue. Overtorgue can be equally damaging AN 73 thru AN 81
because of failure of a bolt or nut from overstressing the threaded areas. a: ;33';::'?‘"“‘;8250‘”5
There are a few simple, but very important, procedures that should be MS 20073
followed to assure that the correct torque is applied: MS 20074
1. Calibrate the torque wrench periodically to assure accuracy; AN 509 NK9
and recheck frequently. MS 24694
2. Ascertain that the bolt and nut threads are clean and dry e 525 NK525
. Pl S 27039
(unless otherwise specified by the manufacturer).
3. Run nut down to near contact with the washer or bearing NUTS
surface and check “friction drag torgue” required to turn the
nut. Stee!l Tension Steel Shear
4, Add the friction drag torque to the desired torque AN 310 AN 320
recommended by the manufacturer, or obtain desired torque :‘: 3;2 :2 53‘15;22
as shown in Chart 9103. This is referred to as final torque AN 365 MS 17826
which should register on the indicator or the setting for a NAS 1021 MS 20364
snapover type wrench. MS 17825
MS 21045
MS 20365
NOTE MS 20500
NAS 679
For more details on torguing, refer to FAA Manual
AC 43.13-1.
COARSE THREAD SERIES
Nut-boit Torque Limits Torgue Limits
FRICTION DRAG TORQUES size in-lbs in-bs
COARSE AND FINE
Min, Max. Min, Max
BOLT SIZE FRICTION DRAG TORQUE (IN.-LBS.)
8 -32 12 15 ? 9
10 18 10 -24 20 25 12 15
1/4-20 40 50 25 30
5/16-18 80 90 48 55
1/4 30 3/8-16 160 185 95 110
7/16-14 235 255 140 155
12-13 400! 480 240! 290
5/16 : 60 9/16-12 500 700! 300{ 420
5/8-11 700{ 900| 420 540
3/4-10 1,150 | 1.600 700 | 850
g ass 80 - 7/8- 9 2,200 § 3,000 | 1,300 | 1,800
H E 1 -8 3,700 | 5,000 2.200| 3.000
8 g 1.1/8-8 5.500 | 6,500 | 3,300 4,000
&l 7/16 100 g 1-1/4-8 6500 | 8.000 | 4,000 | 5,000
Revised: 10/3/83 HANDLING AND SERVICING
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TABLE 11-111. RECOMMENDED NUT TORQUES (Inch-Pounds) (cont.)

FINE THREAD SERIES

BOLTS
Steel Tension

BOLTS
Steel Tension

BOLTS
Aluminum

AN 3 thru AN 20
AN 42 thru AN 49

MS 20004 thru MS 20024
NAS 144 thru NAS 158

AN 30D thru AN 200D
AN 173DD thru AN 186DD

AN 73 thru AN 81 NAS 333 thru NAS 340 AN 509DD
AN 173 thru AN 186 NAS 583 thru NAS 590 AN 525D
MS 20033 thru MS 20046 NAS 624 thru NAS 644 MS 27039D
MS 20073 NAS 1303 thru NAS 1320 MS 24694DD
MS 20074 NAS 172
AN 508 NK9 NAS 174
MS 24694 NAS 517
AN 525 NK525 Steel shaar bolt
MS 27039 NAS 464
NUTS NUTS NUTS
Steel Tension Steel Shesr Steel Tension Steel Shear Alum. Tension Alum. Shear
AN 310 AN 320 AN 310 AN 320 AN 3650 AN 320D
AN 315 AN 364 AN 315 AN 364 AN 3100 AN 364D
AN 363 NAS 1022 AN 363 NAS 1022 NAS 1021D NAS 10220
AN 365 MS 17826 AN 365 MS 17826
NAS 1021 MS 20364 MS 17825 MS 20364
MS 17825 MS 20365
MS 21045 MS 21045
MS 20365 NAS 1021
MS 20500 NAS 679
NAS 679 NAS 1291
Nut-boit Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits
size in-lbs in-lbs in-lbs in-ibs in-lbs in-1bs
Min. Max. Min. Max. Min. Max. Min, Max Min. Max. Min, Max.
g -36 12 15 7 ] 5 10 3 ]
10 -32 20 25 12 15 25 30 15 20 10 15 S 10
1/4-28 50 70 30 40 80 100 50 60 30 45 15 30
5/16—24 100 140 60 85 120 145 70 90 40 68 25 40
3/8-24 160 190 95 110 200 250 120 150 75 110 45 70
7/16-20 450 500 270 300 520 630 300 400 180 280 110 170
1/2-20 480 680 290 410 770 950 450 550 280 410 160 260
9/16-18 800 | 1.000 480 600 1,100 | 1,300 650 800 380 580 230 360
5/8~18 1,100 | 1,300 660 780 1,250 | 1,550 750 950 550 670 270 420
3/4-16 2300 | 2,500 1,300 | 1,500 2,650 | 3,200 | 1,600 | 1,900 950 | 1,250 560 880
7/8-14 2500 3,000 1,500 | 1,800 3,550 | 4,350 | 2,100 | 2,690 1,250 | 1,900 750 | 1,200
1 -14 3,700 | 4500 | 2,200 | 3.300 4500 | 5500 | 2,700 | 3,300 1,600 | 2,400 , 950 | 1,500
1.1/8-12 5,000 { 7,000 | 3000 | 4,200 6,000 | 7,300 | 3,600 | 4,400 2,100 | 3,200 | 1,250 | 2,000
1-1/4-12 9,000 /11,000 | 5,400 | 6,600 | 11,000 [ 13,400 | 6600 | 8,000 3,900 | 5,600 | 2,300 { 3,650
Revised: 10/3/83 HANDLING AND SERVICING
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2-9. WALKWAY, HANDHOLD AND STEP. The walkway is made of a non-skid com-
pound applied to paper and bonded to the wing surface. A fixed handhold is located on the
right side of the fuselage near the rear window. A step is available as optional equipment and
is installed just aft of the trailing edge of the right flap.

TABLE II-V. CONVERSION TABLES

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

2. The English system ts in use by England and the United States. All other countries use the metric
system.
3. Procedure for Converting Inches to Millimeters. (Refer to Table 11-V.)

A. Example: Conmvert 1.5 inches to millimeters,

{1) Read down inches column 1o 1. inches.
(2) Read across top inch column to 0.5.
(3) Read down and across to find millimeters (1.5 inches i1s 38.10 millimeters).

4. Procedure for Converting Fahrenheit (°F) and Celsius (°C) (Centigrade) Temperature. (Refe,
Table I1I-V.)

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

(1) 70°F = 21.1°C.
(2) 30°C = 86.0°F.

Reissued: 1/15/81 1C24 HANDLING AND SERVICING
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TABLE II-V. CONVERSION TABLES (cont)

MULTIPLY BY TO OBTAIN

KILOGRAMS 2.205 LB.

35.27 oz

1000 GRAMS
LITERS 1000 CL. CM.

61.03 CU. IN.

0.03532 CU. FT.

0.2642 US. GAL

0.22 IMPERIAL GAL.

1.057 QUARTS
METERS 39.37 IN.

3.281 FT.

1000 MM.
METER-KILOGRAM | 7.233 FT-LB

9.807 JOULES
OUNCES. AVDP 0.0625 LB.. AVDP

28.35 GRAMS

4375 GRAINS
OUNCES. FLUID 29.57 CL.CM

1.805 cu.IN
LB.. AVDP 453.6 GRAMS

7000 GRAINS

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

0.8684 NAUTICAL MILE
NAUTICAL MILE 1.151 STATUTE

MILE

QUART 9463 LITER
MILLIMETER 1000 MICRON
MICRON 0.001 MILLIMETER

0.000039 INCH
INCH 11.521 METER
POUNDS GRAMS
INCH 0.72 METER
OUNCES GRAMS
POUNDS 0.453 KILOGRAMS

MULTIPLY BY TO OBTAIN
CENTIMETERS 0.3937 IN.
0.03281 FT.
CU. CENTIMETERS | 0.001 LITERS
0.06102 CU. IN.
0.0002642 U.S. GAL.
CU. FT. 28.320 CL.CM.
1728 CU. IN.
7.481 U.S. GAL.
28.32 LITERS
CU. IN. 16.39 Cu. CM.
0.01639 LITERS
0.004329 U.S. GAL.
0.01732 QUARTS
CU. METERS 1000000 CU. CM.
35.314 CU. FT.
61.023 CU.IN.
264.17 GAL.
999.97 LITERS
FEET 0.3048 METERS
12.000 MILS.
304.8 MM.
0.3333 YARDS
FT.-LB. 0.1383 M-KG
0.001285 BTU
0.000000376 | KW-HR
FLUID OZ. 8 DRAM
29.6 CU.CM.
GAL.. IMPERIAL 277.4 CU. IN.
1.201 U.S. GAL.
4.546 LITERS
GAL.. U.S. DRY 268.8 CU. IN.
0.1556 CU. FT.
1.164 US. GAL.. LIQ.
4.405 LITERS
GAL..US. LIQ. 231.0 CU. IN.
0.1337 CU.FT.
3.785 LITERS
0.8327 IMPERIAL GAL.
128 FLUID OZ.
IN. 2.540 oM.
08333 FT.
JOULES 0.000948 BTU
0.7376 FT-LB.
Reissued: 1/15/81
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TABLE II-V. CONVERSION TABLES (cont)

C328
INCHES TO MILLIMETER
INCHES = 0.0000 0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007 0.0008 0.0009
MILLIMETER
0.000 0.0025 0.0050 0.0076 0.0101 0.0127 0.0152 0.0177 0.0203 0.022%
0.001 0.0254 0.0279 0.0304 0.0330 0.0355 0.0381 0.0406 0.0431 0.0457 0.0482
0.002 0.0508 0.0533 0.0558 0.0584 0.0609 0.0635 0.0660 0.0685 0.0711 0.0736
0.003 0.0762 0.0787 0.0812 0.083% 0.0863 0.0889 0.0914 0.0939 0.0965 0.0990
0.004 0.1016 0.1041 0.1066 0.1092 0.1117 0.1143 0.1168 0.1193 0.1219 0.1244
0.005 0.1270 0.1295 0.1320 0.1346 0.1371 0.1397 0.1422 0.1447 0.1473 0.1498
0.006 0.1524 0.1549 0.1574 0.1600 0.1625 0.1651 0.1676 0.1701 0.1727 0.1752
0.007 0.1778 0.1803 0.1828 0.1854 0.1879 0.1905 0.1939 0.1955 0.19581 0.2006
0.008 0.2032 0.2057 0.2082 0.2108 0.2133 0.2159 0.2184 0.2209 0.2235 0.2260
0.009 0.2286 0.2311 0.2336 0.2362 0.2387 0.2413 0.2438 0.2463 0.2489 0.2514
INCHES—— 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.005
| MILLIMETER
0.00 0.025 0.050 0.076 0.101 0.127 0.152 0.177 0.202 0.228
0.01 0.254 0.279 0.304 0.330 0.355 0.381 0.406 0.431 0.457 0.482
0.02 0.508 0.533 0.55% 0.584 0.609 0.635 0.660 0.685 0.711 0.736
0.03 0.762 0.787 0.812 0.838 0.863 0.8%9 0.914 0.939 0.965 0.990
0.04 1.016 1.041 1.066 1.092 1.117 1.143 1.168 1.193 1.219 1.244
0.05 1.270 1.295 1.320 1.346 1.371 1.397 1.422 1.447 1.473 1.49%
0.06 1.524 1.549 1.574 1.600 1.625 1.651 1.676 1.701 1.727 1.752
0.07 1.77% 1.803 1.828 1.854 1.879 1.905 1.930 1.955 1.9%1 2.006
0.0% 2.032 2.057 2.082 2.10% 2.133 2.159 2.184 2.209 2.235 2.260
0.09 2.256 2.311 2.336 2.362 2.387 2413 2.438 2.463 2.4%9 2514
INCHES 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
MILLIMETER :
0.0 0.254 0.508 0.762 0.016 1.270 1.524 1.778 2.032 2.286
0.1 2.540 2.794 3.048 3.302 3.556 3.810 4.064 4.318 4.572 4826
0.2 5.080 5.334 5.588 5.842 6.096 6.350 6.604 6.858 7.112 7.366
0.3 7.620 7.874 8.128 8.382 8.636 8.890 9.144 9.398 9.652 9.906
0.4 10.160 10.414 10.668 10.922 11.176 11.430 11.684 11.93% 12.192 12.446
0.5 12.700 12.954 13.208 13.462 13.716 13.970 14.224 14.478 14.732 14.986
0.6 15.240 15.494 15.748 16.002 16.256 16.510 16.764 17.018 17.272 17.526
0.7 17.780 18.034 18.28% 18.542 18.796 19.050 19.304 19.558 19.812 20.066
0.8 20.320 20.574 20.828 21.082 21.336 21.590 21.844 22.098 22.352 22.606
0.9 22.860 23.114 23.368 23.622 23.876 24.130 24.384 24.638 24.892 25.146
INCHES 0.00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0% 09
| MILLIMETER
0. 2.54 5.08 7.62 10.16 12.70 15.24 17.7% 20.32 22.86
I 25.40 27.94 30.4% 33.02 35.56 38.10 40.64 43,48 45.72 48.26
2. 50.80 53.34 55.8% 58.42 60.96 63.50 66.04 68.5% 7112 73.66
3. 76.20 78.74 81.2% 83.82 £6.36 £%.90 91.44 93.9% 96.52 99.06
4. 101.60 104.14 106.68 109.22 111.76 114.30 116.%4 119.38 121.92 124 46
5. 127.00 129.54 132.0% 134.62 137.16 139.70 142.24 144.7% 147.32 149.%6
6. 152.40 154.94 157.48 160.02 162.56 165.10 167.64 170.1% 172.72 175.26
7. 177.80 180.34 182.8% 185.42 187.96 190.50 193.04 195.5% 198.12 200 66
8. 203.20 205.74 208.2% 210.82 213.36 215.90 218.44 220.9% 22252 226.06
9. 228.60 231.14 233.68 236.22 238.76 241.20 243.84 246.38 248.92 251.46
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TABLE II-V. CONVERSION TABLES (cont)

CENTIGRADE—-FAHRENHEIT CONVERSION TABLE

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

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

C F—C F C F—-C F
-56.7 -70 -94.0 104.44 220 428.0
=511 -60 -76.0 110.00 230 446.0
-45.6 -50 -58.0 115.56 240 464.0
-40.0 -40 -40.0 121.11 250 482.0
-34.0 -30 =220 126.67 260 500.0
-38.9 -20 -4.0 132.22 270 518.0
-23.3 -10 14.0 137.78 280 536.0
-17.8 0 32.0 143.33 290 554.0

-12.22 10 50.0 148.89 300 572.0
-6.67 20 68.0 154.44 310 590.0
-L11 30 86.0 160.00 320 608.0

4.44 40 104.0 165.56 330 626.0
10.00 50 122.0 171.11 340 644.0
15.56 60 140.0 176.67 350 662.0
21,11 70 158.0 182.22 360 680.0
26.67 80 176.0 187.78 370 698.0
32.22 90 194.0 193.33 380 716.0
27.78 100 212.0 198.89 390 734.0
43.33 110 230.0 204.44 400 752.0
38.89 120 248.0 210.00 410 770.0
54.44 130 266.0 215.56 420 788.0
60.00 140 284.0 221.11 430 806.0
65.56 150 302.0 226.67 440 824.0
71.00 160 320.0 232.22 450 842.0
76.67 170 338.0 257.78 460 860.0
82.22 180 356.0 243.33 470 878.0
87.78 190 374.0 248.89 480 896.0
93.33 200 392.0 254.44 490 914.0
98.89 210 410.0 260.00 500 932.0

1
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TABLE II-VI. DECIMAL MILLIMETER EQUIVALENTS OF DRILL SIZES

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

Size Decimal Millimeter Size Decimal Millimeter Size Decimal Millimeter Size Decimal Millimeter
Equiv. Equiv. Equiv. Equiv. Equiv. Equiv. Equiv. Equiv.
1/2 0.500 12.7000 G 0.261 6.6294 5/32 0.1562 3.9687 81 0.067 1.7018
31/64 0.4843 12.3031 F 0.257 6.5278 23 0.154 3.9116 52 0.0635 1.6129
16/32 0.4687 11.9062 E-1/4 0.250 6.3500 24 0.152 3.8608 1716 0.0625 1.5875
29/64 0.4531 11.5094 D 0.246 6.2484 25 0.1495 3.7973 53 0.0885 15113
7/16 04375 11.1125 C 0.242 6.1468 26 0.147 3.7338 54 0.055 1.397
27/64 04218 10.7156 B 0.238 6.0452 27 0.144 3.6576 55 0.052 1.3208
2 0413 10.4902 15/64 0.2343 5.9531 8/64 0.1406 3.5719 3/64 0.0468 1.1906
13/32 04062 103187 A 0234 5.9436 28 0.1405 3.5687 56 0.0465 1.1811
Y 0.404 10.2616 1 0.228 5.7912 29 0.136 3.4544 57 0.043 1.0922
X 0.3%7 10.0838 2 0221 56134 30 0.1285 3.2639 - 88 0.042 1.0668
25/64 0.3906 9.9212 7/32 0.2187 5.5562 1/8 0.128 3.1750 58 0.041 1.0414
W 0.386 9.8044 3 0.213 5.4102 31 0120 3.048 60 0.040 1.016
v 0.377 9.5758 4 0.209 5.3086 32 0.116 2.9464 61 0.03%8 0.9906
3/8 0378 9.5250 5 0.2055 §5.2197 33 0.113 2.8702 62 0.038 0.9652
U 0.368 9.3472 6 0.204 5.1816 34 0.111 2.8194 63 0.037 0.9398
23/64 0.3593 9.1262 13764 0.2031 5.1594 38 0.110 2.794 64 0.036 09144
T 0.358 9.1281 7 0.201 5.10584 7/64 0.1093 2.7781 65 0.035 0899
S 0.348 8.7884 8 0.199 5.0546 36 0.1065 2.7081 66 0.033 0.8382
11/32 03437 8.7300 9 0.196 4.9784 37 0.104 2.6418 1732 00312 0.7937
R 0.339 8.6106 10 0.1935 4.9149 38 0.1015 2.578t 67 0.032 0.8128
Q 0332 8.4328 11 0191 48514 39 0.0995 25273 68 0.031 0.7874
21/64 0.3281 8.3337 12 0.189 4.8006 40 0.098 2.4892 69 0.029 0.7366
P 0.323 8.2042 3/16 0.1875 4.7625 41 0.096 2 4384 70 0.028 07112
0 0316 8.0264 13 0.185 4.699 3/32 0.0937 2.3812 71 0.026 0.6604
5/16 0.3125 79375 14 0.182 46228 42 0.0935 2.3749 72 0.025 0.635
N 0.302 7.6708 16 0.180 45727 43 0.089 2.2606 73 0024 0 6096
19/64 0.2868 7.5387 16 0.177 4.4958 44 0.086 2.1844 74 0.0229 058166
M 0.295 7.4830 17 0.173 4.3942 45 0.082 2.0828 75 0.021 0.5334
L 0290 7.3660 11/64 0.1718 4 3656 46 0.081 2.0574 76 0.020 0.508
9/32 02812 7.142%5 18 0.1695 4.3083 47 0.0785 1.8939 77 0.018 0.4572
K 0.281 71374 19 0.166 42164 5/64 0.0781 1.9844 1/64 0.0156 0.3969
J 0277 7.0358 20 0.161 4.0894 48 0.076 1.9304 78 0.016 0 4064
1 0272 6.9088 21 0.1589 4 0386 48 0.073 1.8542 79 00145 0.3683
H 0266 6 7564 22 0157 3.9878 50 0.070 1.778 80 00135 0.3429

17764 02656 6.7462

DRILL SIZES AVAHLABLE.
Drill may be obtained in regular sizes to a 4 inch diameter. and increase in84thsof an inch.
The regular metric drills vary from 2 10 76mm. and increase in O Smm. variations.
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TABLE II-VIL

MAXIMUM DISTANCE BETWEEN SUPPORTS FOR FLUID TUBING

TUBE Q0D
(IN.)

1/8
3/16
1/4
5/16
3/8
1/2
5/8
3/4

DTSTANCE BETWEEN SUPPORTS (IN.)

ALUMINUM ALLOY STEEL

9-1/2 11-1/2
12 14

13-1/2 16

15 18

16-1/2 20

19 23

22 25-1/2

24 27-1/2

26-1/2 30

TABLE II-VIII. HOSE CLAMP TIGHTENING. (INITIAl INSTALLATION)

Types of hose

Types of clamps

Worm screw type

All other types

Self sealing

Finger-tight-plus
2 complete turns

Finger-tight-plus
2 1/2 complete turns

All other hose

Finger-tight-plus
I 1)4 complete turns

Finger-tight-plus
2 compilete turns

If clamps do not seal at specified tightening. examine hose connection and replace parts as

necessary.

Reissued: 1/15/81
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8382 TWO COTTON BRAIDS — IMPREGNATED
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Figure 2-29. Iidentification of Aircraft Fluid Lines
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Figure 2-31. Removal of Cherrylock Rivets
2-10. REMOVAL OF CHERRYLOCK RIVETS.

To remove cherrylock rivet:
. File head flat.
2. Centerpunch rivet head.

3. 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 arivet, as
this will tend to enlarge the hole.

4. In thin material, use a small center drill to provide a guide for a larger drill on top of the rivet stem.
and the tapered position of the stem be drilled away to destroy the lock.

5. Remove the remainder of the locking collar out of the rivet head by prvingit loose with the drift pin.
(See View 3.)

6. Drill nearly through the head of the rivet. using a drill the same size as the rivet shank. (See View 4.)

7. Pry off the rivet head using the drift pin. (See View 5.)

8. Drive out the remaining shank with a pin having the same diameter as the rivet shank. (See View 6.)

Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-32. Jacking Arrangement

2-11. GROUND HANDLING.

2-12. INTRODUCTION TO GROUND HANDLING. This includes jacking, weigh.ing,
leveling, mooring, parking, towing and taxiing. Handling the airplane in the manner described
in the following paragraphs will minimize damage to the airplane and its equipment.

CAUTION

When moving airplane forward by hand avoid pushing on the
trailing edge of the ailerons for this will result in an out of
trim condition.

2-13. JACKING. Jacking the airplane is necessary to service the landing gear and to
perform other service operations. Proceed as follows:

a. Place jacks under jack pads on the front wing spar. (Refer to Figure 2-32.)

b. Attach the tail support to the tail skid. Place approximately 250 pounds of ballast

on the base of the tail support to hold down the tail.
CAUTION

Be sure to apply sufficient tail support ballast; otherwise the
airplane will tip forward.

Reissued: 1/15/81 HANDLING AND SERVICING
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Figure 2-33. Weighing Airplane
NOTE

A jacking point on the PA-28R airplanes is also pro-
vided on the underside of the fuselage directly behind
the nose gear actuating cylinder. This may be used
along with the wing jack points to raise the airplane,
or alone it may be used to raise the front end.

¢. Raise the jacks until all three wheels are clear of the surface.

2-14. WEIGHING. (Refer to Figure 2-33.) For weighing purposes, place the airplane on
scales as follows:

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

b. Secure the scales from rolling forward and tow the airplane up onto the
scales. (Refer to Paragraph 2-19.)

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

d. If the airplane is to be weighed for weight and balance computations, level
the airplane per instructions given in paragraph 2-15.

2-15. LEVELING. All configurationsof the airplane are provided with ameans
for longitudinal and lateral leveling. The airplane may be leveled while on jacks,
during the weighing procedure while the wheels areon scales, orwhile thewheels
areon the ground. To level the airplane for purposes of weighing or rigging, the

Reissued: ]/15/8[ HANDLING AND SERVICING

1D10




PIPER CHEROKEE SERVICE MANUAL

802 \

Figure 2-34. Leveling Longitudinally Figure 2-35., Leveling Laterally

following procedures may be used:

a. To longitudinally level the airplane, partially withdraw the two leveling screws
located immediately below the left front side window. (Refer to Figure 2-34.) Place a level
on these screws heads and adjust the jacks until the level is centered. Should the airplane be
either on scales or on the floor, first block the main gear oleos to full extension; then deflate
the nose wheel until the proper position is reached.

b. To laterally level the airplane, place a level across the spar box assembly located at
the forward baggage area of the PA-28-140 or under the rear seat of the PA-28-150, -160,
-180; PA-28-235; PA-28R. (Refer to Figure 2-35.) Raise or lower one wing tip by deflating

the appropriate tire on the high side of the airplane or adjust either jack until the bubble of the
level is centered.

2.16. MOORING. The airplane is moored to insure its immovability, protection and
security under various weather conditions. In order to properly moor the airplane use the
following procedures:

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

b. Block the wheels.

¢. Secure the aileron and stabilator controls using the front seat belt or control surface
blocks.

d. Secure tie-down ropes to the wing tie-down rings and the tail skid at approximately
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.
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CAUTION
Use square or bowline knots. Do not use slip knots.
NOTE

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

e. Install pitot tube cover, if available.

2-17. LOCKING AIRPLANE. The cabin and baggage compartment doors are provided
with an outside lock. The ignition switch and cabin door require the same key while the
baggage compartment door has a different key.

2-18. 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 air-
plane for any length of time or overnight, it is recommended that it be moored as in
Paragraph 2-16.

a. Park the airplane headed into the wind, if possible.

b. PA-28-150, -160, Serial Nos. 28-1 to 28-250 incl. Set the parking brake by pulling
back the brake lever and pulling the parking brake knob located at the left of the control
panel. Release the brake lever while holding the knob, then release the knob. To release the
parking brake, either push in the parking brake knob or pull back the brake lever.

c. PA-28-140; PA-28-150, -160, -180, Serial Nos. 28-251 and up; PA-28-235 and
PA-28R. Set the parking brake by pulling back the brake lever and depressing the knob
attached to the left side of the handle, then release the handle. To release the parking brake,
pull back on the brake lever to disengage the catch mechanism, and allow the handle to swing
forward.

NOTE
Care should be taken when setting brakes that are overheated

during cold weather when accumulated moisture may freeze
the brakes.
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d. The aileron and stabilator controls may be secured using the front seat belt.

2-19. TOWING. The airplane may be moved by using the nose wheel steering bar that is
stowed in the baggage area of the PA-28-150, -160, -180; PA-28-235 and PA-28R, or by using
power equipment that will not damage or cause excess strain to the nose gear steering
assembly. Towing lugs are incorporated as part of the nose gear fork of models P A-28-140;
PA-28-150,-160, -180; PA-28-235 and PA-28R. Onthe PA-28R, the stem on the baris inserted
in the hollow of the nose wheel axle at its right side.

CAUTIONS

1. When towing with power equipment, do not turn the
nose gear in either direction beyond its steering radius
Hmits as this will result in damage to the nose gear and
steering mechanism.

2. Do not tow the airplane with control locks installed.

3. When moving the airplane forward by hand, avoid
pushing on the trailing edge of the control surfaces as this
will cause the control surface contour to change resulting
in an out-of-trim condition.

In the event towing lines are necessary, lines (rope) should be attached to both main
gear struts as high up on the tubes as possible. Lines should be long enough to clear the nose
and/or tail by not less than 15 feet, and a qualified person to ride in the pilot’s seat to
maintain control by use of the brakes.

2-20. 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 is ascertained that the propeller back blast
and taxi areas are clear, apply power to start the taxiroll and perform the following checks:

a. Taxiforward a few feet and apply brakes to determine their effectiveness.

b. Taxi with propeller set in low pitch, high RPM setting, where applicable.

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

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

e. When taxiing on uneven ground, avoid holes and ruts.

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

2-21. EXTERNAL POWER RECEPTACLE.

2-22. OPERATION OF EXTERNAL POWER RECEPTACLE. The receptacle is located
on the left side of the nose section, just aft of the engine cowling. When used for engine starting
or operation of the airplanes’ other equipment, proceed as follows:
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a. Set MASTER SWITCH to OFF.

b. Ensure that the RED lead of PEP (Piper External Power) kit jumper cable is con-
nected to the POSITIVE (+) terminal of an external 12-volt battery or a power cart and that
the BLACK lead is connected to the NEGATIVE (-) terminal of same.

NOTE

If using an external battery, and the airplanes’ battery is low
or depleted, disconnect the airplane battery at the negative
terminal to prevent excessive loading of the external battery.

c. Insert the plug of the jumper cable into the receptacle.

d. Set MASTER SWITCH to ON and proceed with NORMAL engine starting.

e. After starting engine, set the MASTER SWITCH to OFF and remove the jumper
cable plug from the receptacle.

f. Setthe MASTER SWITCH to ON and check the alternator ammeter for anindication
of output.

WARNING

Do not attempt any flight without an indication of alternator
output.

2-23. CLEANING.

2-24., CLEANING ENGINE COMPARTMENT. Before cleaning the engine compartment,
place a strip of tape on the magneto vents to prevent any solvent from entering these units.
a. Place a pan under the engine to catch waste.
b. With the engine cowling removed, spray or brush the engine with solvent or a mixture
of solvent and degreaser, as desired. Brushing may be necessary where heavy grease and dirt
deposits have collected.

CAUTION

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

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

CAUTION

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

d. Remove the protective covers from the magnetos.
e. Lubricate controls, bearing surfaces, etc., per Lubrication Chart.
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2-25. CLEANING LANDING GEAR. Before cleaning the landing gear, place a plastic
cover or similar material over the wheel and brake assembly.

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

b. Spray or brush the gear area with solvent or a mixture of solvent and degreaser, as
desired. Brushing may be necessary where heavy grease and dirt deposits have collected.

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

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

e. Lubricate the gear per Lubrication Chart.

2-26. 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 corrosionof metal surfaces. Cover areas
where cleaning solution could cause damage. Cover the mast of the PA-28R-180
gear back-up extender. To wash the airplane, the following procedure may be
used:

a. Flush away loose dirt with water.

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

c. To remove stubborn oil and grease, use a cloth dampened with naptha.

d. Where exhauststains exist, allow solution to remain on the surface longer.

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

2-27. CLEANING WINDSHIELD AND WINDOWS.

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

b. 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 harshly rub sur-
faces.

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

NOTE

Do not use gasoline, alcohol, benzene, carbon tetra-
chloride, thinner, acetone or window cleaning sprays.

d. After cleaning plastic surfaces, apply a thin coat of hard polishing wax.
Rub lightly with a soft cloth. Do not use a circular motion.
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e. A severe scratch or mar in plastic can be removed by using jeweler’s rouge to rub out the
scratch. Smooth both sides and apply wax.

f. Toimprove visibility through windshield and windows during flight through rain, arain
repellant such as REPCON should be applied to the windshield and windows. The surfaces of
the windshield and windows treated become so smooth that water beads up and readily flows
off the surface. Apply this product in accordance with the manufacturer’s instructions. (Refer
to Table II-1I Consumable Materials, for specifications and Manufacturer's address.)

2-28. CLEANING HEADLINER, SIDE PANELS AND SEATS.

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

b. Soiled upholstery, except leather, may be cleaned by using an approved air type

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

CAUTION
Solvent cleaners require adequate ventilation.

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

2-29. CLEANING CARPETS. Use a small whisk broom or vacuum to remove dirt. For
soiled spots, use a non-inflammable dry-cleaning fluid.

2-30. SERVICING.

2-31. INTRODUCTION TO SERVICING. This includes replenis.hmeht of .fuel,_oil, and
hydraulic fluids; the maintenance of tire pressures; and the lubrication of various items.

2-32. HYDRAULIC SYSTEM (PA-28R)

2-33. SERVICING HYDRAULIC SYSTEM. The general condition of the hydraulic pump
and landing gear actuating cylinders should be checked. Ensure that there are no leaks and
that the line fittings are tight. The cylinder rods are to be free of all dirt and grit. To clean the
rods use an oil soaked rag and carefully wipe them. All the hydraulic lines should also be
checked for freedom of leaks, kinks, and corrosion. Check for tightness of the attachment
fittings.

The gear back up extender actuator assembly is located beneath the rear seat and should
be checked to determine that it is operating properly. The diaphragm shaft may be operated
by hand to make sure that it is free to fluctuate and that the actuating arm and its components
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are operating freely. Check the pressure housing assembly for absence of cracks, breaks, or
fatigue. Check to ensure that the hydraulic valve and fittings are free of leaks.

Repair and check procedures for the hydraulic pump, cylinders and various components
may be found in Section VI of this manual.

2-34, SERVICING HYDRAULIC PUMP/RESERVOIR. The fluid level of the reservoir of
the combination pump and reservoir should be checked every 50 hours by viewing the fluid
through the filler plug hole in the hydraulic pump. Access to the pump is through the panel at
the right rear side of the baggage compartment.

To check fluid level, remove the plug located on the forward side of the pump and
ascertain that fluid is visible up to the bottom of the filler plug hole. Should fluid be below the
hole, add fluid, MIL-H-5606A, through the filler hole until full. Reinstall the filler plug and
tighten.

NOTE

A small vent hole is located under the vent screw head. Retain
1/64 inch clearance between the screw head and the small vent
hole.

2-35. LANDING GEAR SYSTEM.

2-36. SERVICING LANDING GEAR. The landing gear consists of tires, brakes, oleo strut
assemblies and on some models, wheel fairings. The gear should be inspected for proper
extension, unscored piston tubes, soundness of hydraulic fluid seals, the security and firm
mechanical condition of all connection points and the absence of cracks in the fiberglass
fairings. Check the brake linings for excessive wear, the brake discs for scoring and replace as
necessary. The PA-28R should be checked for proper adjustment of down locks, the
mechanical soundness and firm action of drag and side brace links. Minor servicing is
described in the following paragraphs. Detailed service and overhaul instructions are given in
Sections VII or VIIA.

2-37. OLEO STRUTS. (PA-28-140; PA-28-150,-160,-180 and PA-28-235.)

2-38.- SERVICING OLEO STRUTS. Air-oil struts are incorporated in each landing gear
oleo to absorb the shock resulting 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 £ .25
inches of piston tube exposed, while the main gear struts require approximately 4.5 .50 inches
of tube exposure.
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CAUTION

Do not exceed the foregoing tube exposures.

These measurements are taken with the airplane setting on alevel 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
thatis required is the valve be checked for unsatisfactory conditions and air added
as described in paragraph 2-41. 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 paragraph 2-39 for the nose gear or paragraph 2-40 for the main
gear. For repair procedures of the landing gear and/or oleo struts, refer to
Section VII or VIIA.

WARNING

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

CAUTION

Dirt and foreign particles form around the filler plugs
of the landing gear struts, therefore, before attempt-
ing to remove these plugs, the tops of the struts should
be cleaned withcompressed air and/or with a dry sol-
vent.

2-39. FILLING NOSE GEAR OLEO STRUT. Regardless of the amount of oil required fill
the nose gear oleo strut with hydraulic fluid (MIL-H-5606) as follows:

a. Raise the airplane on jacks until the nose wheel is completely clear of the
ground. (Refer to Paragraph 2-13.)

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

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

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

Method 1:

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

2. 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.

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

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

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

6. Reinstall the core in the filler plug and apply thread lubricated (Parker"g"‘GPB) 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 2:

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

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

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

4. Install the filler plug finger tight, and extend and compress the strut two or three
times to remove any air that may be trapped in the housing.

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

6. Apply thread lubricant (Parkefj‘t 6PB) to the threads of the filler plug. Reinstall
the filler plug and torque to 45 foot pounds.

e. 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.

f. Clean off overflow of fluid, and inflate the strut as described in Paragraph 2-41.

g. Check that fluid is not leaking from around the strut piston at the bottom of the
housing.
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‘ . FILLER, FUEL TANK, LEFT

DRAIN, FUEL TANK, LEFT
FILTER, VACUUM REGULATOR AND CENTRAL AIR
RESERVOIR, BRAKE SYSTEM

SCREEN OR CARTRIDGE FILTER, OIL PRESSURE, ENGINE
FILLER/INDICATOR, OIL, ENGINE

FILTER, FUEL PUMP, ELECTRIC

SCREEN, FUEL DRAIN

FILLER, OLEO SHOCK STRUT, NOSE

10, DRAIN, FUEL, ENGINE

11, SCREEN OIL SUCTION, ENGINE

12. FILTER, CARTRIDGE, ENGINE INDUCTION

13. TIRE, NOSE

14. CARBURETOR, ENGINE

15. FILLER, OLEO SHOCK STRUT, L AND R

16. DRAIN, FUEL TANK, RIGHT

17. TIRE, L AND R

18. FILLER, FUEL TANK, RIGHT

19. BATTERY

20, FILTER, INSTRUMENTS, (WITHOUT CENTRAL AIR FILTER)
21. AIR CONDITIONING SERVICE VALVES

O ONOUEWN -
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Figure 2-36. Servicing Points
PA-28-140
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. FILLER, FUEL TANK, LEFT
. DRAIN, FUEL TANK, LEFT

. RESERVOIR, BRAKE SYSTEM

. FILLER/INDICATOR, OIL, ENGINE

. FILTER, FUEL PUMP. ELECTRIC

. SCREEN, FUEL DRAIN

. FILLER, OLEO SHOCK STRUT, NOSE

. DRAIN, FUEL ENGINE

. SCREEN, OIL SUCTION. ENGINE, (PA-28-150, -160)

. FILTER, CARTRIDGE. ENGINE INDUCTION, (PA-28-150, -160

-
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. TIRE, NOSE
. CARBURETOR, ENGINE
. FILTER, CARTRIDGE, ENGINE INDUCTION, (PA-28-150, -160

. SCREEN, OIL SUCTION, ENGINE, (PA-28-180)

. FILLER, OLEO SHOCK STRUT, LEFT & RIGHT

. DRAIN, FUEL TANK, RIGHT

. TIRE, LEFT & RIGHT

. FILLER, FUEL TANK, RIGHT

. BATTERY

. FILTER, INSTRUMENTS, (WITHOUT CENTRAL AIR FILTER)

3

FILTER VACUUM REGULATOR AND CENTRAL AIR
SCREEN OR CARTRIDGE FILTER. OIL PRESSURE, ENGINE

& -180 SER. NOS. 28-1 TO 28-1760)

& -180 SER. NOS. 28-1761 & UP)
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1812

1. FILTER, INSTRUMENTS, (WITHOUT CENTRAL AIR FILTER)

2. FILLER, TIP FUEL TANK, LEFT

3. DRAIN, TIP FUEL TANK, LEFT

4. FILLER, MAIN FUEL TANK, LEFT

5. DRAIN, MAIN FUEL TANK, LEFT

" 6. FILTER, VACUUM REGULATOR AND CENTRAL AIR
7. RESERYVOIR, BRAKE S5YSTEM
2120 8. SCREEN OR CARTRIDGE FILTER, OIL PRESSURE, ENGINE

9. FILLER/INDICATOR, OIL, ENGINE

10. FILLER, OLEO SHOCK STRUT, NOSE

11. PROPELLER

12. TIRE, NOSE

13. CARBURETOR, ENGINE

14. FILTER, CARTRIDGE, ENGINE INDUCTION

15. SCREEN, OIL SUCTION, ENGINE

16. DRAIN, FUEL

17. FILLER, OLEO SHOCK STRUT, L AND R

18. DRAIN, MAIN FUEL TANK, RIGHT

18. FILLER, MAIN FUEL TANK, RIGHT

20. FILLER, TIP FUEL TANK, RIGHT

21. DRAIN, TIP FUEL TANK, RIGHT

22, BATTERY

23. FILTER, FUEL PUMP, ELECTRIC

Figure 2-38. Servicing Points
PA-28-235
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9.

FILLER, FUEL TANK, LEFT

DRAIN, FUEL TANK, LEFT

FILTER, VACUUM REGULATOR AND CENTRAL AIR
RESERVOIR, BRAKE SYSTEM

SCREEN OR CARTRIDGE FILTER, OIL PRESSURE, ENGINE
FILLER/INDICATOR, OlL, ENGINE

SCREEN, FUEL ORAIN
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DRAIN, FUEL ENGINE
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. INJECTOR, FUEL

SCREEN, OIL SUCTION, ENGINE

« FILLER, OLEO SHOCK STRUT, L. AND R

DRAIN, FUEL TANK, RIGHT
TIRE, L AND R
FILLER, FUEL TANK, RIGHT

. PUMP/RESERVOIR, HYDRAULIC SYSTEM
. BATTERY
+ FILTER, INSTRUMENTS
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2-40. 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:

a. Raise the airplane on jacks until the
landing gear torque link assembly has
almost reached its full travel. (Refer to
Paragraph 2-13.)

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

¢. If not previously accomplished,
remove the 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.

d. Remove any 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.

e. Fill the main gear housing by one
of two methods which are as follows:
Method 1:

1. Remove the valve core from the
filler plug at the top of the strut housing.
Allow the plug to remain installed.
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Figure 2-40. Main Gear Oleo Struts
(Cut-away View) PA-28-140;
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2. 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.

3. 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.

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

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

6. 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 2:

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

2. Raise the strut to full compression.

3. 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.

4. 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.

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

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

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

f. 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.

g. Clean off overflow of fluid and inflate the strut as described in Paragraph 2-41.

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

2-41. 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 Paragraph 2-38.)
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 vaive, check for
valve core leakage.
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2-42. OLEO STRUTS. (PA-28R)

2-43. SERVICING OLEO STRUTS. The air-oil type oleo strut should be maintained at
proper strut tube exposures for best oleo action. The nose gear strut must have
approximately 2.75 inches of piston tube exposed, while the main gear strut requires
approximately 2.0 inches of tube exposure. These measurements are taken with the airplane
sitting on level surface under normal static load. (Empty weight of airplane plus full fuel and
oil.) If the strut has less tube exposure than prescribed, determine whether it needs air or oil
by rocking the airplane. If the oleo strut oscillated with short strokes (approximately one
inch) and the airplane settles to its normal position within one or two cycles after the
rocking force is removed, the oleo strut requires inflating. Check the valve core and filler
plug for air leaks, correct if required, and add air as described in Paragraph 2-45. If the oleo
strut oscillates with long strokes (approximately three inches) and the airplane continues to
oscillate after the rocking force is removed, the oleo struts require fluid. Check the oleo for
indications of oil leaks, correct if required and add fluid as described in Paragraph 2-44.For
repair procedures of the landing gear and/or oleo struts, refer to Section VIIA.

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.

THIS SPACE INTENTIONALLY LEFT BLANK
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2-44. FILLING OLEO STRUTS. To fill the nose or main gear oleo strut with fluid
(MIL-H-5606), whether it be the addition of a small or large amount, proceed as follows:

a. Raise the airplane on jacks. (Refer to Paragraph 2-13.)

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

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

d. There are two methods by which the strut chamber may be filled and these are as
follows:
Method 1:

1. Remove the valve core from the filler plug at the top of the nose gear strut
housing or at the top inboard side of the main gear housing. Allow the filler plug to remain
installed.

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

NOTE

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

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

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

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

6. 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 2:

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

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

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

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

5. Remove the filler plug, raise the strut to full compression and fill with fluid if
needed.
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6. Apply thread lubricant (Parker#GPB) to the threads of the filler plug. Reinstall
the filler plug and torque to 45 foot pounds.

e. With the airplane raised, compress and extend the gear strut several times to
ascertain that the strut moves freely. The weight of the gear fork and wheel should extend the
strut.

f.  Clean off overflow of fluid and inflate the strut as described in Paragraph 2-45.

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

2-45. INFLATING OLEO STRUTS. After making certain that an oleo strut has sufficient
fluid, attach a strut pump to the air valve and inflate the oleo strut. The strut should be inflated
until the correct inches of piston are exposed with normal static load on the gears (empty
weight of the airplane plus full fuel and oil). (Refer to Paragraph 2-43.) Rock the airplane
several times to ascertain that the gear settles back to the correctstrut 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 tightness of the valve core, that is,
no leakage.)

2-46. BRAKE SYSTEM.

2-47. 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 Paragraph
2-48. When necessary to repair any of the brake system components, or to bleed the system,
refer to instructions in Section VII or VIIA,

2-48. FILLING BRAKE CYLINDER RESERVOIR. The brake cylinder reservoir should
be filled to the level marked on reservoir, with the fluid specified in Table II-I. The reservoir,
located on the left side of the fire wall in the engine compartment, should be checked at every
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50 hour inspection and replenish as necessary. No adjustment of the brakes is necessary,
though they should be checked periodically per instructions given in Section VII or VIIA.

2-49. 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.

2-50. TIRES.

2-51. SERVICING TIRES. The tires should be maintained at the pressure specified in
Table II-I. When checking tire pressure, examine the tires for wear, cuts, bruises and slippage
on the wheel. The tire, tube, and wheel should be properly balanced when installed with the
index mark on the tire aligned with the index mark on the tube.

2-52. POWER PLANT.

2-53. SERVICING POWER PLANT. Regularly check the engine compartment for oil and
fuel leaks, chaffing of lines, loose wires and tightness of all parts. For cleaning of the engine
compartment, refer to paragraph 2-24. Maintenance instructions for the power plant may be
found in Section VIII or VIIIA of this manual and in the appropriate manufacturers’
manuals.

2-54. INDUCTION AIR FILTER.

2-55. REMOVAL OF AIR FILTER. (Refer to INSPECTION, SECTION III, for additional
requirements.)

a. PA-28-140, PA-28-150, -160, -180, Serial Nos. 28-1 to 28-1760 incl. The induction
air filter is located below the spinner assembly within the nose cowling. If the airplane is
equipped for night flying, a landing light will be installed within the center of the filter
assembly. The filter may be removed in accordance with the following instructions:

1. Within the aft side of the nose cowl, loosen and remove the thumb screw on the
back of the assembly.

2. Remove the retainer assembly. If a landing light is installed, it will be necessary
to remove the wires aft the connections on the light before removal.
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3. Remove the filter and clean or replace in accordance with Paragraph 2-56.
b. On PA-28-180, Serial Nos. 28-1761 and up, the filter is located on the right side and
midway in the engine compartment and may be removed by the following procedure:
1. Remove the two nuts and washers on the cover assembly and pull off the cover.
2. The filter is now free to be removed and cleaned per Paragraph 2-56.
¢. On PA-28-235, Serial Nos. 28-10003 to 28-10560 incl., the air filter is located on the
right side and midway in the engine compartment. For removal, refer to the following steps:
1. Loosen and remove the wing nut on the filter cover and remove cover.
2. Remove the filter and clean or replace in accordance with Paragraph 2-56.
d. OnPA-28-235, Serial Nos. 28-10561 and up, the air filter is located on the right side of
the engine and in front of the fire wall. Remove the filter per the following instructions:
1. Remove the two wing nuts and remove the cover.
2. The filter is now free to be removed and cleaned per Paragraph 2-56.
e. On PA-28R, the filter is located on the left side and just in front of the fire wall. Re-
move by the following procedure:
1. Loosen the three studs and carefully move the cover assembly aside. Be sure notto
damage or bend the alternate air cable.
2. The filter is now free for removal. Clean or replace the filter as given in Paragraph
2-56.

2-56. SERVICE INSTRUCTION. (CLEANING AND INSPECTION.)

a. The filter should be cleaned daily when operating in dusty conditions and if any holes
or tears are noticed, the filter should be replaced immediately. For type of replacement filter,
refer to PA-28 Parts Catalog.

b. Remove the filter element and shake off loose dirt by tapping on a hard surface, being
careful not to damage or crease the sealing ends.

CAUTION

Never wash the filter element in any liquid or soak in oil. Never
attempt to blow off dirt with compressed air. :

c. Thefilter housing can be cleaned by wiping with a clean cloth soaked in suitable quick
drying type solvent. When the housing is dry, reinstall in accordance with Paragraph 2-56.
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2-57. INSTALLATION OF AIR FILTER. After cleaning and inspection, install
the filter element and cover in reverse order of removal instructions.

2-58. PROPELLER.

2-59. SERVICING PROPELLER. The spinner, back plate and propeller surfaces should
be cleaned and inspected frequently for freedom from nicks, scratches, corrosion and cracks.
Minor nicks and scratches may be removed as found in Section VIII or VIIIA. The face of each
blade should be painted when necessary with a flat paint to retard glare. To prevent corrosion,
wipe surfaces with a light oil or wax.

In addition, constant speed propellers should be inspected for absence of 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 Section VII, VIII or
VIIIA.

2-60. FUEL SYSTEM.

2-61. SERVICING FUEL SYSTEM.
a. Atintervals of 50 hours or 90 days, whichever comes first, clean the fuel screens and/ or
filters as follows:

1. PA-28-140; PA-28-150, -160, -180. The fuel strainer screen, located in the fuel
bowl, mounted on the lower left side of the fire wall; the screen in the electric fuel pump,
located at the lower left side of the engine compartment; and the screen in the inlet side of the
carburetor.

2. PA-28-23S. The screens and bowl of the fuel filter unit of the fuel selector and the
screen of the electric fuel pump(s), located in the area under the rear seat aft of the main spar;
and the screen located in the inlet side of the carburetor.

3. PA-28R. The fuel strainer screen, located in the fuel bowl mounted on the lower
left side of the fire wall; and the screen in the inlet side of the injector.

b. Remove and clean the screens in accordance with the instructions outlined in Section
IX. Additional service information is given in Section IX. Inspection intervals of the various
fuel system components is given in Section III.

Reissued: 1/15/81 HANDLING AND SERVICING

1E7



PIPER CHEROKEE SERVICE MANUAL

2-62. FILLING FUEL TANKS. (PA-28-140; PA-28-150, -160, -180 and PA-28R.) Observe
all required precautions for handling gasoline. Fill the fuel tanks with the fuel as specified in
Table II-1. Each fuel tank holds a maximum of 25 U.S. gallons. To obtain the standard fuel
quantity of 36 U.S. gallons total, or 18 gallons per tank, the tanks are filled only to the bottom
of the filler neck tube or visual indicator, each of which extend into the fuel tank about 3.50

inches. To obtain the standard plus reserve quantity, the tanks are filled to the top of the filler
neck.

2-63. FILLING FUEL TANKS. (PA-28-235.) The fuel tanks of each wing are filled through
filler necks located on the forward slope of the wings and at the wing tip. Each wing tank holds
25 U.S. gallons while each tip tank holds 17 U.S. gallons. Observe all required safety pre-
cautions for handling gasoline. Fill the tanks with fuel as specified on the placard adjacent to
the filler neck or as indicated in Table II-I.

2-64. DRAINING MOISTURE FROM FUEL SYSTEM. (PA-28-140, -150, -160, -180 and
PA-28R.) The fuel tanks and fuel strainer should be drained daily prior to first flight and after
refueling to avoid the accumulation of water or sediment. Each fuel tank is equipped with an
individual quick drain located at the lower inboard rear corner of the tank. The fuel strainer
with a quick drain valve (refer to Figure 2-41) is located on the lower left side of the fire wall.
Drain fuel tanks and strainer per the following:

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

b. Place acontainer under the fuel strainer drain. Drain the fuel strainer by opening the
quick drain on the strainer.

c. 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,

2-65. DRAINING MOISTURE FROM FUEL SYSTEM. (PA-28-235.) The fuel system
should be drained daily prior to first flight and after refueling to avoid the accumulation of
water or sediment. Each fuel tank is equipped with an individual quick drain located at the
lower inboard rear corner of the tank. The fuel strainer and a system quick drain valve (refer
to Figure 2-42) are located in the fuselage at the lowest point of the fuel system. It is
important that the fuel system be drained in the following manner:

Reissued: 1/15/81
HANDLING AND SERVICING

1E8



PIPER CHEROKEE SERVICE MANUAL

A658 1673

1. BOWL 1. DRAIN LEVER 6. RIGHT MAIN TANK
2. BAIL = I 2. LEVER ACCESS DOOR 7. LEFT MAIN TANK

3. SAFETY WIRE 3. SELECTOR ROD ASSEMBLY 8. LEFT TIP TANK

4. DRAIN 1 4. DRAIN 8. TO FUEL PUMPS

5. THUMB NUTY S. RIGHT TIP TANK

Figure 2-41. Fuel Strainer Figure 2-42. Fuel Selector and Filter
PA-28-140; PA-28-150, -160, -180 PA-28-235
PA-28R

a. 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.

b. Place a container under the fuel sump drain outlet, which is located under the
fuselage.

c. Drain the fuel strainer by pressing down on the lever located on the right-hand side
of the cabin below the forward edge of the rear seat. The fuel selector must be positioned in
the following sequence: off position, left tip, left main, right main, and right tip while
draining the strainer to insure that the fuel lines between each tank outlet and fuel strainer
are drained as well as the strainer. When the fuel tanks are full, it will take approximately 11
seconds to drain all the fuel in one of the lines between a tip tank and the fuel strainer and
approximately six seconds to drain all the fuel in one of the lines from a main tank to the
fuel strainer. When the fuel tanks are less than full, it will take a few seconds longer.

d. Examine the contents of the container placed under the fuel sump drain outlet 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.

NOTE
After using the underseat quick drain, it should be checked

from outside to make sure it has closed completely and is not
leaking.
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2-66. DRAINING FUEL SYSTEM. Fuel may be drained from the system by opening the
valve at the inboard end of each fuel tank. Push up on the arms of the drain valve and turn
counterclockwise to hold the drain in the open position. The flush type drain valve requires
the drain cup pin to hold valve open. The remaining fuelin the system may be drained through
the filter bowl. Any individual tank may be drained by closing the selector valve and then
draining as desired.

2-67. ANTI-ICING FUEL ADDITIVE. The operation of the aircraft is approved with an
anti-icing additive in the fuel. When an anti-icing additive is used it must meet the specification
MIL-1-27686. must be uniformly blended with the fuel while refueling, must not exceed .156¢
by volume of the refueled quantity, and. to ensure its effectiveness, should be blended at not
less than .10% by volume. One and one half liquid ozs. per ten gallon of fuel would fall within
this 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 preblended in the fuel at
the refinery. so no further blending should be performed.

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

2-68. ELECTRICAL SYSTEM.

2-69. 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 Section XI of
this manual.
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2-70. LUBRICATION.
2-71. OIL SYSTEM. (ENGINE.)

2-72. SERVICING OIL SYSTEM. The engine oil level should be checked before each flight
and changed after each 50 hours of engine operation. During oil change, the oil screen(s)
should be removed and cleaned, and when installed, the oil filter cartridge replaced.
Intervals between oil changes can be increased as much as 100% on engines equipped with
full flow (cartridge type) 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 the latest revision of 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 in-
formation on the use of detergent oil, refer to paragraph 2-77 and/or the latest revision of
Lycoming Service Instruction No. 1014.

CAUTION

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

2-73. FILLING OIL SUMP. The oil sump should normally be filled with oil to the mark on
the engine dipstick. The quantity of oil required for the engines may be found in Table II-I.
The specified grade of oil may be found in Table II-IX, the Lubrication Chart, or on the
right cowl panel or each engine oil filler access door. To service the engine with oil, open the
right cowl panel or quick release access door on top of the cowl and remove the oil filler cap
with dipstick.

Reissued: 1/15/81 HANDLING AND SERVICING

1E11



PIPER CHEROKEE SERVICE MANUAL

2-74. 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 is recommended the engine be warmed to operating temperature to insure
complete draining of the old oil.

CAUTION

On PA-28R-200 aircraft, if an oil quick drain valve isinstalled, ascertain that it is
Piper PIN 492-172. (Refer to the latest revision of Piper Service Letter No. 910.)
Installation of an incorrect drain could damage the sump or the drain itself.
Thismay result in loss of engine oil and a possible engine seizure.

2-75. OIL SCREENS. (SUCTION.) The ail suction screen, located either on the bottom aft end of the engine
sump, installed horizontally, or forward of the carburetor installed vertically. To remove both types, cut the
safety 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 particles are found in the 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.

2-76. OIL SCREEN. (PRESSURE.) The ail pressure screen, located in a housing on the accessory case of the
engine, between the magnetos, should be cleaned at each oil change to remove any accumulation of sludge
and to examine for metal filings or chips. If metal particles are found in the screen, the engine should be
examined for internal damage. When reinstalling the screen, it is recommended that a new gasket be used.
Ascertain that the screen fits flush with the base surface of the screen housing. Position housing on mounting
pad and install attachment bolts. Torque bolts within 50 to 70 inch-pounds.

2-77. OIL FILTER. (FULL FLOW.)

a. The ail filter element should be replaced after each 50 hours of engine operation; this is accomplished
by removing the lockwire from the bolt-head at the end of the filter housing, loosening the bolt, and removing
the filter assembly from the adapter.

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

HANDLING AND SERVICING Interim Revision: 2/28/02
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c. After the element has been replaced, tighten the attaching bolt within 15 to 18
foot-pounds of torque. Lockwire the bolt through the loops on the side of the housing to
the drilled head of the thermostatic valve. Be sure the lockwire is replaced at both the
attaching bolt head and the thermostatic oil cooler bypass valve.

2-78. RECOMMENDATIONS FOR CHANGING OIL. (Refer to the latest revision of
Lycoming Service Instruction No. 1014 and Lycoming Service Letter No. L185.)
a. Inengines that have been operating on straight mineral oil for several hundred hours,
a change to additive oil should be made with a degree of caution, since the cleaning action
of some additive oils will tend to loosen sludge deposits and cause plugged oil passages.
When an engine has been operating on straight mineral oil and is known to be in excessively
dirty condition, the switch to additive or compounded oil should be deferred until after the
engine is overhauled.
b. When changing from straight mineral oil to compounded oil, the following
precautionary steps should be taken:
1. Do not add additive oil to straight mineral oil. Drain the straight mineral oil
from the engine and fill with additive oil.
2. Do not operate the engine longer than five hours before the first oil change.
3. Check all oil screens for evidence of sludge or plugging and change oil every ten
hours if sludge conditions are evident. Resume normal oil drain periods after sludge
conditions improve.

2-79. 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 regarding 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 lubricants, the following
precautions should be observed:

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

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

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

2-80. APPLICATION OF OIL. Whenever specific instructions for lubrication of
mechanisms requiring lubrication are not available, observe the following precautions:

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

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

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

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

2-81. APPLICATION GREASE. Care must be taken when lubricating bearings and bearing
surfaces with a grease gun, to insure that gun is filled with new, clean grease of the grade
specified for the particular application before applying lubricant to the grease fittings.

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

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

c. Use extra care when greasing the constant speed propeller hub to avoid blowing 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.

2-82. WINTERIZATION PLATE. For winter operations there is a winterization plate kit,
No. 763 828V available. When the ambient temperature is SO°F or less the plate is installed on
the inlet opening of the oil cooler plenum chamber.

When the plate is not being used it can be stowed on a bracket, provided for this purpose,
located on the oil cooler plenum chamber.

2-83. LUBRICATION CHARTS. A series of lubrication charts (starting with Figure 2-43)
depict numbered lubrication points and the tables therein list the component to be lubricated
along with the type of lubricant and frequency of lubrication.

The following special instructions, Note and Cautions apply when lubricating various
items of the aircraft.

a. Bearings and Bushings - Clean exterior with a dry type solvent before lubricating.

b. Lubrication Points - Wipe all lubrication points clean of old grease, oil, dirt, etc.,
before lubricating.

THIS SPACE INTENTIONALLY LEFT BLANK

Reissued: 1/15/81
HANDLING AND SERVICING

1E14



PIPER CHEROKEE SERVICE MANUAL

TABLE II-IX. RECOMMENDED ENGINE LUBRICATING OILS

Average Average Ambient Oil Inlet Temperatures
Grade 0Oil Air Temperature Desired Maximum
SAE 50 Above 60° F 180° F 245° F
(16° C) (82° C) (118° C)

SAE 40 30° Fto90° F 180° F 245° F
(-1° Cto 32° C) (82° C) (118° C)

SAE 30 0°Fto70°F 170° F 225° F
(-17° C to 20° C) (77° C) (107° C)

SAE 20 Below 10° F 160° F 210° F

(12° C) (71° C) (99° C)

TABLE II-X. 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.
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TABLE 1I-XI. SUMMARY OF RECOMMENDED LUBRICANTS USED

ON PA-28 SERIES AIRCRAFT

LUBRICATING OiL, GENERAL PURPOSE, LOW
TEMPERATURE

LUBRICATING OIL, AIRCRAFT RECIPRO-
CATING ENGINE (PISTON) GRADE AS
SPECIFIED

SAE 50 ABOVE 60°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

GREASE, AIRCRAFT AND INSTRUMENT, GEAR
AND ACTUATOR SCREW

GREASE, AIRCRAFT HIGH TEMPERATURE

PARKER O-RING LUBRICANT

AERO LUBRIPLATE
OR
MAG-1

FLUOROCARBON RELEASE AGENT DRY
LUBRICANT

GREASE - LUBRICATION GENERAL
PURPOSE AIRCRAFT

SILICONE, COMPOUND
GREASE, AIRCRAFT WIDE-TEMPERATURE

LUBRICANT SPECIFICATION

MIL-L.-7870

MIL-L-6082

MIL-H-5606

MiL-G-23827

MS.122

MILG-7711

MIL-C-21567
MIL-G-81322

PREFERRED PRODUCT
AND VENDOR

TEXACO MARFAK ALL
PURPOSE GREASE,
MOBIL GREASE 77

{OR MOBILUX EP2),
SHELL ALVANIA EP
GREASE 2

FISKE BROS.
REFINING CO.

MOBIL GREASE 28
AERO SHELL GREASE 22

Reissued: 1/15/81
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COMPONENT LUBRICANT FREQUENCY
1. OLEO STRUT FILLER POINT MIL-H-5606 AS REQUIRED
[ 2. UPPER TORQUE LINK BEARING MIL-G-238 27 100 HRS ‘
[ 3. TORQUE LINK BUSHING MIL-L-787 0 100 HRS
3. TORQUE LINK CONNECTING BUSHING MIL-G-23827 100 HRS
5. 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-5606 100 HRS

€333

SPECIAL INSTRUCTIONS

1. Main wheel bearings - Disassembie and ctean with adry
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. Oileo struts and brake reservoir - Fiil per instructions on
unit or container or refer to service manual.

Reissued: 1/15/81

Figure 2-43. Lubrication Chart (Landing Gear, Main) PA-28-140, -150, -160, -180 and -235
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COMPONENT LUBRICANT FREQUENCY
.
MAIN GEAR PIVOT POINTS MIL-G-23827 100 HRS
. __MAIN GEAR DOOR HINGE MIL-L-7870 100 HRS
. MAIN GEAR TORQUE LINKS MIL--7870 100 HRS 7

4. EXPOSED OLEO STRUT MAIN

FLUOROCARBON RELEASE
AGENT DRY LUBRICANT
MS§-122 100 HRS

5. MAIN GEAR WHEEL BEARINGS

TEXACO MARFAX ALL
PURPOSE GREASE OR
MOBIL GREASE 77

(OR MOBIL EP2

GREASE) 100 HRS
6. MAIN GEAR DOOR CONTROL ROD ENDS MIL-L-7870 100 HRS
7. MAIN GEAR SIDE BRACE LINK ASSEMBLY MIL-G-23827 100 HRS
8. UPPER SIDE BRACE SWIVEL FITTING MIL-G-23827 100 MRS
9. MAIN GEAR DOWNLOCK ASSEMBLY
RETRACTION FITTING AND CYLINDER
ATTACHMENT POINTS MIL-L-7870 100 HRS
10. OLEO STRUT FILLER POINT (MAIN GEAR) MIL-H-5606 AS REQUIRED
11. HYDRAULIC PUMP RESERVOIR MIL-H-5606 100 HRS
12. BRAKE RESERVOIR MIL-H4-5606 100 HRS

1769

SPECIAL INSTRUCTIONS

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

Oleo struts, hydrautic pump reservoir and brake
reservoir - Fill per instructions on unit or container or
refer to service manual.

Figure 2-44. Lubrication Chart (Landing Gear, Main) PA-28R-180 and -200

Reissued: 1/15/81
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COMPONENT LUBRICANT FREQUENCY
1. OLEOSTRUT FILLER POINT MIL-H-5606 AS REQUIRED
2. STEERING BELLCRANKPIVOT POINT MIL-L-7870 00 MRS
3. SHIMMY DAMPENER PIVOT POINT MIL-L-7870 00 HRS
4. TORQUE LINK ASSEMBLY MIL-L-7870 00 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 MIL-L-7870 100 HRS
| 7. BUNGEE SEAL (1974 MODELS AND UP) PARKER O-RING
LUBRICANT 100 HRS
8. EXPOSED OLEO STRUT FLUOROCARBON RELEASE
AGENT DRY LUBRICANT
MS-122 100 HRS
c334
N
S
: \\x\\\\\\\\ o
B\
SPECIAL INSTRUCTIONS
1. Nose wheel bearings - Disassembie and clean with adry
5 type solvent. Ascertain that grease is packed between
the rolier and cone. Do not pack grease in wheel
housing. Wheel bearings require cleaning ang repacking
after exposure to an abnormal quanity of water.
2. Oleo struts - Fill per instructions on unit or refer to
service manual.
3. Bungee - Lubricate springs if bungee is disassembled.
Figure 2-45. Lubrication Chart (Landing Gear, Nose) PA-28-140, -150, -160, -180 and -235
Reissued: 1/15/81 HANDLING AND SERVICING
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COMPONENT LUBRICANT FREQUENCY
1. NOSE GEAR STRUT HOUSING GREASE FITTING MIL-G-238 27 100 HRS
2. NOSE GEAR PIVOT POINT AND HYDRAULIC
CYLINDER ROD END MIL-L-7870 100 HRS
3. NOSE GEAR DOOR RETRACTION MECHANISM MIL-L-7870 100 HRS
4. NOSE GEAR DOOR HINGES — MIL-L-7870 100 HRS
5. EXPOSED OLEO STRUT FLUOROCARBON RELEASE
AGENT DRY LUBRICANT
MS-122 100 HRS
§. NOSE WHEEL BEARINGS TEXACO MARFAX ALL
PURPOSE GREASE OR
MOBIL MOBIL GREASE
77 (OR MOBIL EP2
GREASE) 100 HRS
7. NOSE GEAR DRAG LINK ASSEMBLIES MIL-L-7870 100 HRS
8. NOSE GEAR TORQUE LINK ASSEMBLY AND
STRUT HOUSING Mii-G-238 27 100 HRS
9. DOWNLOCK, ROLLER TENSION SPRING,
SHIMMY DAMPEN= 2 AND ALIGNING ROLLER
PIVOT POINTS MIL-L-7870 100 HRS
10. STEERING BELL. ~NKPIVOT POINTS AND
ROD ENDS MIL-L-7870 100 HRS
11. NOSE GEAR OLEO STRUT FILLER POINT MIL-H-5606 AS REQUIRED |
12. BUNGEE SPRING (1974 MODELS AND UP) MIL-G-7711 100 HRS
13. FIRE WALL BUNGEE SEAL (1974 MODELS AND UP) AERO LUBRIPLATE T00 HRS
1723

1814 /’:/

SPECIAL INSTRUCTIONS

Nose wheel bearings - Disassembie and clean with a
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.

Oleo struts - Fill per instructions on unit or refer to
service manual.

Figure 2-46. Lubrication Chart (Landing Gear, Nose) PA-28R-180 and -200

Reissued: 1/15/81
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— CAUTION —

Do not lubricate control wheel shaft or bushing. Clean only using

, alcohol or other suitable solvent.
COMPONENT LUBRICANT FREQUENCY
1. AILERON HINGE PINS MILL-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 MiIL-L-7870 100 HRS
S. CONTROL CABLE PULLEYS MIL-L-7879 100 HRS
6. TRIMCONTROL WHEEL OR OVERHEAD CRANK MHL-L-7870 100 HRS
7. O-RING, CONTROL SHAFT BUSHING PARKER O-RIiNG %%
LUBRICANT AS REQUIRED
8. TEE BARPIVOT POINT MiL-L-7870 100 HRS
9. CONTROL COLUMN CHAIN MIL-L-7870 500 HRS
10. CONTROL COLUMN FLEX. JOINTS AND SPROCKET MIL-L-7870 100 HRS
11. STABILATOR CONTROL MIL-L-7870 100 HRS

SPECIAL INSTRUCTIONS

%% Disassemble *'O* ring retainer plates
from instrument panel; lubricate “O"
ring and reassemble (on 1.125 inch dia.
shaft only).

SPECIAL INSTRUCTIONS

.Alleron hinges with teflon sleeves should not be lubricated.
Atleron hinges without tefion sleeves shoutd first be cleaned
with a dry type solvent then tubricated with MIL-L-7870. .

Figure 2-47. Lubrication Chart (Control System)

Interim Revision: July 30, 1986 1E21 HANDLING AND SERVICING
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COMPONENT LUBRICANT FREQUENCY

1. FLAPTORQUE TUBE BEARING BLOCKS MIL-L-7870 100 HRS
2. FLAP CONTROL ROD END BEARINGS MIL-L-7870 100 HRS
3. FLAP HANDLEPIVOT POINT, LOCK MECHANISM

AND TURNBUCKLE END MIL-L-7870 100 HRS
4. FLAP RETURN AND TENSION CHAINS MIL-L-7870 500 HRS
5. AILERON BELLCRANK PIVOT POINTS MIL-L-7870 100 HRS
§. AILERON CONTROL ROD END BEARINGS MIL-L-7870 100 HRS
7. AILERON BELLCRANK CABLE ENDS MIL-L-7870 100 HRS

C336
1876

SKETCH A

2504

SKETCH B PA-28-140,-150,-160,-180 AND -235

Figure 2-48. Lubrication Chart (Control System) (cont.)

Reissued: 1/15/81
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COMPONENT LUBRICANT FREQUENCY
1. RUDDER TUBE BEARING BLOCKS FLUOROCARBON RELEASE
AGENT DRY LUBRICANT
MS-122 100 HRS
2. TOE BRAKE CYLINDER ATTACHMENTS MIL-L-7870 00 HRS
3. RUDDER TUBE CONNECTIONS MIL-L.-7670 00 HRS
4. BRAKE ROD ENDS MIL-L-7870 00 HRS
937
1608 1720 2

SKETCH A PA-28-140,-150,160,-180 AND -235 SKETCH A PA-28R-180 AND -200

Figure 2-49. Lubrication Chart (Control System) (cont.)

Reissued: 1/15/81 HANDLING AND SERVICING
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COMPONENT LUBRICANT FREQUENCY
1. RUDDER ARM CABLE ENDS MiL-L-7870 100 HRS
2. STABILATOR TRIM SCREW AERO LUBRIPLATE,
. FISKE BROS. RE-
FINING CO, 100 HRS
3. STABILATOR SCREW/TAB LINKS MiL-L-787 HRS
1L & STABILATOR HINGE POINTS MIL-L-7 87 HRS
S. RUDDER TRIM ASSEMBLY MiL-L-787 0 HRS

937

1810
938

SKETCH A SKETCHB

Figure 2-50. Lubrication Chart (Control System) (cont.)

Reissued: 1/15/81 HANDLING AND SERVICING
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COMPONENT

LUBRICANT FREQUENCY

—

DOOR HINGES

MIL-L-7870 100 HRS

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 AERO
LEG RETAINER (CLIP AND CAM) L%B;IPLATE
MAG-1 100 HRS

1744

SPECIAL INSTRUCTIONS

Apply fluorocarbon dry lubricant to door seals at least once a
month to prevent the seal from sticking, and improve sealing
characteristics.

Figure 2-51. Lubrication Chart (Cabin Door, Baggage Door and Seat)

Reissued: 1/15/81
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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 §0
ABOVE 60° F AIR
TEMP., SAE 40 30°
TO90°F AIR TEMP,,
SAE 30 0° TO 70°F
AIR TEMP,, SAE 20
BELOW 10°F AIR
TEMP.
3. CARTRIDGE TYPE JIL FILTERS S0 HRS
3. CAIR FILTERS S0 GRS
4. PROPELLER ASSEMBLY MIL-G-23827 100 HRS
5. ENGINE CONTROL AND ENVIRONMENTAL
ONTROL PIV NTS - MIL.L7870 190 HRS
6. FRESH AIR VENT SHAFTS MILG-7711 500 HRS
ALTERNATOR AND COMPRESSOR IDLER PULLEY BEARINGS
(F INSTALLED) MIL-G-81322 100 HRS

1744

1.

1740

PA-28R-180 & -200, PA-28-235
SKETCHA

SPECIAL INSTRUCTIONS

AIR FILTER - TO CLEAN FILTER, TAP GENTLY TO REMOVE DIRT
PARTICLES, DO NOT BLOW OUT WITH COMPRESSED AIR OR USE
OIL. REPLACE FILTER IF PUNCTURED OR DAMAGED. AIR FILTER IS
LOCATED ON LEFT SIDE ON PA-28R MODELS: ON THE RIGHT SIDE
ON PA-28-150, -180, -180 AND -235 AND ON NOSE ON PA-28-140
MODEL

INTERVALS BETWEEN OIL CHANGES CAN BE INCREASED AS
MUCH AS 100% ON ENGINES EQUIPPED WITH FULL FLOW
(CARTRIDGE TYPE) OIL FILTERS, PROVIDED THE SPECIFIED
OCTANE FUEL IS USED AND THE FILTER REPLACED EACH 50
HOURS OF OPERATION. SHOULD FUEL OTHER THAN THE
SPECIFIED OCTANE RATING FOR THE POWER PLANT BE USED,
REFER TO THE LATEST REVISION OF LYCOMING SERVICE LET-.
TER NO. L185, FOR ADDITIONAL INFORMATION AND RECOM- .
MENDED SERVICE PROCEDURES.

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

NO

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

*LUBRICATE ALTERNATOR IDLER PULLEY BEARING BY REMOVING
FRONT GREASE SEAL

Figure 2-52. Lubrication Chart (Power Plant, Propeller and Control Pivot Points)

Reissued: 1/15/81
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COMPONENT LUBRICANT FREQUENCY

1. DIAPHRAGM SHAFT AND BUSHING MIL-L-7870 ABOVE

20 F

MIL-C-21567 BELOW

20 F 100 HRS
2. BACK-UP EXTENDER LINKS AND CONTROL ARM

PIVOT POINTS _ . MIL-L-7870 100 HRS

3. BACK-UP EXTENDER SPRING ATTACHMENT POINTS MIL-L-7870 100 HRS
4. FUEL SELECTOR LINKAGE MIL-L7870 100 HRS
5. FUEL SELECTOR VALVE COVER PLATE FLUOROCARBON RELEASE

AGENT DRY LUBRICANT

MS-122 100 HRS
6. ACTUATING ROD CONTACT POINTS AERO LUBRIPLATE OR MAG-1 100 HRS

a103 1673
PA-28R-180 & 200
PA-28-235

~N

o«

SPECIAL INSTRUCTIONS

1. Dlaphragm shaft and bushing - soft film silicon
compound (MIL-C-21567) is recornmended for use
when operating at temperatures below 20°F.

2. Fuel selector vaive - L.ubricate area where detent balt
moves across cover plate (on external detent vaives
only).

Figure 2-53. Lubrication Chart (Back-Up Extender and Fuel Selector)

Reissued: 1/15/81
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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

1778

Transmission to be 172 full of grease. Apply grease during
assembly and lubricate transmission ball nut and screw with
MiL-G-23827 grease.

SPECIAL INSTRUCTIONS

Figure 2-54. Lubrication Chart (Air Conditioning Condenser)

Reissued: 1/15/81
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SECTION III
INSPECTION
Aerofiche
Grid No.

3-1 INtrOQUCHION ...ttt et e 1F7
3-2 Recommended LubTiCants......coecvecevreiniienviiiiiinieesee e 1F7
3-3 Inspection Periods ........ocoueiveeiireiniiriiieectce st 1F7

34 Inspection ReqUirements...........ccoceveeeereerenmneeniiincniscaeannns 1F7

3-5 Preflight ChecK.... oo 1F8

3-6 Overlimits INSPection........c.ccccoivveniniiiiiiicincceeeee. 1F9

3-7 Special INSPECctions.........ccccccevevenienirinnrnsinicteee e 1F9

3-8 Programmed Maintenance .........cccocvvivvvrivcennnneeenicsiienns 1FS

3-9 Inspection of Exhaust System ......cccoeviviininiiiiennnieienee. 1F9

3-10 Field Check of PA-28R-180, -200 Muffler Assembly ...... 1F13

3-11 Inspection of Control Wheels.........cocoeenniniiiiiininns 1F15

3-11a Elevator Control Cable Inspection........ccoveceieiciiiecnnien, 1F16

3-12 Inspection of Flap Control Cable Attachment Bolt........... 1F16

3-13 Inspection of Induction Air Inlet Duct and Alternate

Heat DUCT oo s 1F17
3-13a Inspection of Seals at Landing Light on Air Filter
Retaining Plate ........coceevevviininnininicininiccceeinseee, 1F17
3-14 Inspection of Main Landing Gear Torque Links............... 1F17

Interim Revision: February 15, 1995
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SECTION III

INSPECTION

3-1. INTRODUCTION. This section provides instructions for conducting inspections.
These inspections are described in paragraphs 34 and 3-5. Repair or replacement
instructions for those components found to be unserviceable at inspection may be found in
the section covering the applicable aircraft system.

CAUTION

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

3-2. RECOMMENDED LUBRICANTS. Refer to Recommended Lubricants. Section 11 for
Lubrication Servicing Instructions.

3-3. INSPECTION PERIODS.

3-4. INSPECTION REQUIREMENTS. Required inspection procedures are listed in Table
I1-1 (PA-28-140; PA-28-150, -160. -180: PA-28-235) or 111-11 (PA-28R). The inspection
procedure is broken down into nine major groups which are Propeller. Engine. Cabin,
Fuselage and Empennage. Wing. Landing Gear, Float Group. Operational Inspection and
General. The first column in each group lists the inspection or procedure to be performed. The
second column is divided into four columns indicating the required inspection intervals of
50 hours. 100 hours. 500 hours, and 1000 hours. Each inspection or operation is required at
each of the inspection intervals as indicated by a circle (O). If an item is not entirely accessible
or must be removed. refer to the applicable section of this manual for instructions on how to
gain access to remove the item. When performing inspections. use forms furnished by the Piper
Factory Service Department. available through Piper Dealers or Distributors.

Reissued: 1/15/8] INSPECTION

1F7



PIPER CHEROKEE SERVICE MANUAL

NOTE

In addition to inspection intervals required in Table III-I or
III-I, preflight check must be performed as described in
Paragraph 3-5.

3-5. PREFLIGHT CHECK. The airplane must be given a thorough preflight and

walk-around check. The pilot and/or mechanic must include the preflight check as a normal
procedure necessary for the safe operation of the aircraft. Refer to the Pilot’s Operating

Manual for a listing of items that must be checked.

THIS SPACE INTENTIONALLY LEFT BLANK

Reissued: 1/15/81
INSPECTION

1F8



3-6.

3-7.

3-8.

3-9.
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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.

SPECIAL INSPECTIONS. The special inspections given in the following paragraphs, supplement
the scheduled inspections as outlined in the Inspection Report, Table IlI-I or llI-II, to include inspec-
tion of items which are required to be examined at intervals not compatible with airframe operating
time or airframe inspection intervals. Typical of this types are:

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

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

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

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

PROGRAMMED MAINTENANCE. The Programmed Maintenance was designed to permit the uti-
lization of the aircraft, by scheduling inspections through the use of a planned inspection schedule.
Programmed Maintenance schedules are available from Service Sales.

INSPECTION OF EXHAUST SYSTEM. (Refer to Figure 3-1 thru 3-3.) The entire exhaust system,
including heat exchange shroud, muffler, muffler baffles, stacks and all exhaust connections must
be rigidly inspected at each 100 hour inspection. The possibility of exhaust system failure increas-
es with use. It is recommended that the system be checked more carefully as the number of
hours increase, therefore inspection at the 700 hour period, that the exhaust system has been in
use would be more critical than ones in the 100 hour period. The system should also be checked
carefully before winter operation when the cabin heat will be in use.

NOTE: When installing an exhaust clamp having an alignment pin be certain that the pin engages the

mating holes in exhaust pipe and muffler to prevent separation of components.

NOTE: It is recommended that all PA-28 airplanes be fitted with a new muffler at or near the 1000

hour period of which the muffler has been used.

Revised: 02/27/04 1F9 INSPECTION
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4950
INSPECT FOR CRACKS IN THESE AREAS

INSPECT FOR CRACKS IN THIS AREA

Figure 3-1. Typical Muffler Fatigue Areas

Removal of the tail pipe and stacks is required for inspection of the muffler
baffle. Remove or loosen all exhaust shields, carburetor and cabin heat muffs,
shrouds, heat blankets, etc., as required to permit inspection of the complete
system. Perform the necessarycleaning operations and inspect all external sur-
faces for dents, cracks and missing parts. Pay particular attention to welds,
clamps, supports and support attachment lugs, slip joints, stack flanges and
gaskets. Inspect internal baffle or diffusers. Any cracks, warpage or severe
oxidation are cause for replacement of the muffler.

If any component is inaccessible for a thorough visual inspection, accom-
plish one of the following:

a. Accomplish a submerged pressure check of the muffier and exhaust stack
at 2 psi air pressure.

b. Conduct a ground test using a carbon monoxide indicator by heading the
airplane into the wind, warming the engine on the ground, advancing the throttle
to full static RPM with cabin heat valves open, and taking readings of the heated
airstream inside the cabin at each outlet (including rear seat heat outlet, if in-
stalled) . Appropriate sampling procedures applicable to the particular indicator
must be followed. If carbon monoxide concentration exceeds .005 percent or if
a dangerour reading is obtained on an indicator not calibrated in percentages,
the muffler must be replaced.

Reissued: 1/15/81 INSPECTION
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INNER BAFFLE

OUTER HOUSING

ALL WELDS AS SLIP JOINT

INDICATED BY ARROW

PA-28-140; PA-28-150, -160, -180, SERIAL
NOS. 28-1 TO 28-1760 INCL.

981

AlLL WELDS AS
INDICATED BY ARROW

PA-28-150, -160, SERIAL NOS. 28-1761 70

28-4377 INCL.
PA-28-180, SERIAL NOS. 28-1761 AND UP.

Figure 3-2. Exhaust System Inspection Points

Reissued: 1/15/81 INSPECTION

1F11



PIPER CHEROKEE SERVICE MANUAL

ALL WELDS AS INDICATED 7
BY ARROW

PA-28-235

178

OUTER HOUSING

PA-28R

Figure 3-3. Exhaust System Inspection Points

Reissued: 1/15/81 INSPECTION
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3-10. FIELD CHECK OF PA-28R-180 and -28R-200 MUFFLER ASSEMBLIES. (Refer
to Figure 3-4.)

a. Remove end clips.

b. Check for any movement between the heater muff end plates and the muffler pipes in
the directions shown on Figure 3-4. If there is no movement, the muffler assembly is accept-
able.

c. If there is any movement, remove the muffler assembly and inspect all parts, especial-
ly for abnormal wear on muffler shroud. Rework the end plates to give a .03” min. gap after
assembly.

d. Prior to reassembly, the two top screw holes in the upper shroud assembly should be
slotted as necessary to allow the screws to be installed without causing any deformations of
the skin.

e. Install, but do not tighten, the two screws which hold the lower shroud assembly in
place.

f. Install the end strap clamps and torque them from 25 to 30 inch-pounds before in-
stalling the two top screws which hold the top shroud assembly in place.

g. Tighten the two lower screws and then the two upper screws.

h. Check the muffler for tightness after assembly.

Reissued: 1/15/81 INSPECTION
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3030

TOP SCREWS (ADD AFTER
STRAP CLAMPS ARE TORQUED)

CHECK FOR ANY MOVEMENT

S

OF THE END PLATES IN

THESE DIRECTIONS .03” MINIMUM GAP

BETWEEN END PLATES
AFTER ASSEMBLY

1. END PLATES
2. END CLIPS
3. END

=S

Figure 3-4. Exhaust System Installation, PA-28R-180, -200

Reissued: 1/15/81
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913

Figure 3-5. Control Wheel Inspection Points

3-11. INSPECTION OF CONTROL WHEELS. (Refer to Figure 3-5.)

a. This inspection should be accomplished at the next 100 hour or annual inspection
and repeated at each 100 hour or annual inspection thereafter.

b. It is required to detect and replace any cracked control wheels.

c. Inspect the front, bottom and back of the control wheels using an ordinary (3x)
magnifying glass and light.

NOTE

Do not confuse any surface irregularities or mold marks with
actual cracks. (Refer to Figure 3-5.)

CAUTION
No solvents or dye penetrant should be used to perform this

inspection,

d. Any control wheel assemblies which are found defective should be replaced
immediately. Refer to PA-28 Parts Catalog for applicable part numbers.

Reissued: 1/15/81 INSPECTION

1F15



PIPER CHEROKEE SERVICE MANUAL

3-11a. ELEVATOR CONTROL CABLE INSPECTION. (Refer to Paragraph 4-57a.)
Special care should be taken to inspect elevator control cables beneath aft baggage compart-
ment floor. Add access panels per instructions in Paragraphs 4-57a and 4-79 to ease this inspection.

MOUNTING BRACKET

TRIM WHEEL BRACKET

TRIM WHEEL BOLT

EMERGENCY GEAR LEVER

BUSHING INSPECT THIS BOLT
{SEE LATEST REVISION OF AT EACH 100 HOURS
PIPER SERVICE BULLETIN 965)

Figure 3-6. Flap Control Cable Attachment Bolt Inspection

3-12. INSPECTION OF FLAP CONTROL CABLE ATTACHMENT BOLT. (Refer to
Figure 3-6.)
a. This inspection should be accomplished at each 100 hours time in service.
b. The inspection is required to detect any possible wear and .replacement of
attachment bolt, should evidence of wear be detected.
c. Remove the royalite flap or flap/trim cover.
d. On aircraft having the flap handle only, proceed as follows:
1. Remove flap handle mounting bracket attachment bolts.
2. Raise flap handle and bracket assembly to gain access to the control cable
attachment bolt.
e. On aircraft having the flap handle and trim wheel mounted together, proceed as
follows:
1. Loosen the trim wheel attachment bolt.
2. Remove the trim wheel bracket attachment bolts and remove bracket from top
of tunnel.
3. Remove flap handle mounting bracket attachment bolts and raise handle and
bracket assembly to gain access to control cable attachment bolt.
f. Remove and inspect cable attachment bolt for possible wear. Should wear be
detected, replace bolt with new AN23-11 clevis bolt.
g. Reinstall all parts that were removed and make appropriate log book entry.

Interim Revision: February 15, 1995 INSPECTION
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3-13. INSPECTION OF INDUCTION AIR INLET DUCT AND ALTERNATE HEAT DUCT.
This inspection should be accomplished at the next 25 hours of operation and at each subsequent
100 hours of operation thereafter. This inspection is a visual inspection of the external surface of
the subject ducts and does not require duct removal and replacement to accomplish the inspection.
Inspect the ducts for evidence of deterioration as follows:

a. Inspect the external surface of the ducts for loose or broken strings.

b. Inspect the ducts for loose or displaced supporting wire.

c. Inspect the ducts for signs of wear or perforation.

Should any of the above conditions exist, remove and replace the affected duct or ducts prior to
the next flight. Refer to PA-28 Cherokee Parts Catalog for replacement part numbers.

3-13a. INSPECTION OF SEALS AT LANDING LIGHT ON AIR FILTER RETAINING PLATE.
As part of the inlet air, the landing light is retained at the center of the air filter by a retaining plate.
Unfiltered air is blocked by seals around the landing light and retaining ring. Piper issued Service
Bulletin 975 (or latest revision) which requires inspection of the seals and installation of a new sup-
port bracket and new seals. This section requires accomplishment of Piper Service Bulletin 975 (or
latest revision) and an initial inspection of landing light seals, with a recurring inspection annually,
or at each 100 hours. Seals should be inspected for aging, weather, checking, cracks, or looseness.
Replace as required.

3-14. INSPECTION OF MAIN LANDING GEAR TORQUE LINKS. (Refer to Figure 3-7.)
This inspection should be accomplished within the next 100 hours and at intervals not to exceed
500 hours of operation from previous inspection.

The main landing gear torque links should be inspected for possible cracks which may appear
on the areas referenced in Figure 3-7. These cracks may form just behind the large boss which
attaches to the strut or to the wheel, and in the center of the link progressing toward the edge. The
following steps should be used to make this inspection:

a. Remove paint from the area to be inspected, using acetone, MEK, or any suitable commer-
cial paint remover which does not contain wax.

b. Allow the cleaned part to dry thoroughly.

c. [If cracks do not readily appear, inspect by one of the following methods:

1. 10X magnifying glass.

2. Dye check or other penetrant inspection.
d. Should cracks be detected, replace defective torque links prior to further flight.
e. If no cracks appear, make proper log book entry and return aircraft to service.

INSPECT FOR CRACKS
(Refer to the latest revision
of Piper Service Letter 760.)

CHECK FOR
POSSIBLE CRACKS
~ ON BOTH SIDES
_A OF TORQUE LINKS.
a8\
v\
I/ {[/Q \e
\\ %)
P Y./

< L
Figure 3-7. Inspection of Main Landing Gear Torque Links

Interim Revision: February 15, 1995 INSPECTION
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TABLE III-I. INSPECTION REPORT
PA-28-140; PA-28-150, -160, -180; PA-28-235

NOTE

Perform inspection or operation at each of the inspection inter-
vals as indicated by a circle (O).

Nature of Inspection

Inspection time (hrs)

50 {100 500 |1000
A. PROPELLER GROUP
1. Inspect spinner and back PIALE. .......ovverevereniiniccnnenr s ololol o
2. Inspect blades for nicks and cracks. .....c.oeueuieiriceinic ololol o
3. Inspect for grease and 01l 1€aKS. ...ccoooieiirmieiiiieiicinte et ololol o
4. Lubricate propeller. (Refer to Service Manual Section VIII of VIIIA) ........cccoenneniee. ololol| o
5. Inspect spinner MOUNtNg braCKets. ..oouuoviimiiiiiiiieieeecteit e olol| o
6. Inspect propeller mounting bolts and safety. (Check torque if safety is broken).......... olo| o
7. Inspect hub parts for cracks and COITOSION. .....cuivieuiieinientnee e olo!l o
8. Rotate blades of constant speed propeller and check for tightness in hub pilot tube. olol o
9. Remove constant speed propeller; remove sludge from propeller and crankshaft. ol o
10. Inspect complete propeller and spinner assembly for security, chafing, cracks,
deterioration, wear, and correct installation.....cc..c.ceiiieeneeccveenicncnn e olol o
11. Overhaul propeller. (See NOte 21)..cciiiiiciiiiiiicnnieeii e
B. ENGINE GROUP.
NOTE: Read Note 5 prior to completing this inspection group.
CAUTION: Ground Magneto Primary Circuit before working on engine. _
1. Remove engine cowl and inspect for damage (See Note 19).....cccovevvivcininicnnicinecn ololo] o
2. Clean and inspect cowling for cracks, distortion, and loose or missing fasteners
(See the latest revision of Piper S/L 796) (See Note 23) ....ccvvvieeeimennninesninninnineeees olol o
3. Drain 0il sump. (S€e NOte 6)...ceovumniiiiiriiiiitiirie et oloiol o
4. Clean suction oil strainer at oil change. (Inspect strainer for foreign particles) ........... ololo!l o
5. Clean pressure oil strainer or change full flow (cartridge type) oil filter
element. (Inspect strainer or element for foreign particles).......cocoeeeevinincccnnnnne ololol o
6. Inspect oil temperature sender unit for leaks and SECUTILY. ...courveerruemreenennieecninnceccnes o|lol| o
7. Inspect oil lines and fitting for leaks, security, chafing, dents and cracks.
(SEE NOLE B) woeeeerieeeeeeieiirster et e et recees bt et b e tae s sassas b st e e st e e s e e sae e ansntas ololol o
8. Clean and inspect oil radiator cooling fins.......c.ccevevereieiniiineiii s olo!l o
9. Remove and flush 01l radiator. ....c.ceocececrriircrincn i ol o
10. Fill engine with oil per lubrication chart in Service Manual.........cccocviinnnnnninnin ololol o
11, ClIEAN ENEINE ...ccevierereireeeiiec s sc et ber s e s bbbt a e et e et n s et annaranes olol o
CAUTION: Do not contaminate the vacuum pump with cleaning fluid.
(Ref: Latest revision of Lycoming Service Instruction No. 1221.)
Interim Revision: February 15, 1995 INSPECTION
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TABLE III-I. INSPECTION REPORT (cont)
PA-28-140; PA-28-150, -160, -180; PA-28-235

Inspection Time (hrs)
Nature of Inspection
50 { 100 { 500 {1000
B. ENGINE GROUP (cont.)
12. Inspect condition of spark plugs (Clean and adjust gap as required, adjust
per the latest revision of Lycoming Service Instruction No. 1042)
(See NOtE 15) uitei ettt ceean e enanaaean e enseeennit, 0 (o) (0]
NOTE: If fouling of spark plugs has been apparent, rotate bottom plugs
to upper plugs.
13. Inspect spark plug cable leads and ceramics for corrosion and deposits ... | O 0 (o) O
14. Check cylinder compression (Ref: AC43.13-1A) ..........aviiiinns, 8] o) 6]
15. Inspect cylinders for cracked or broken fins .........cooiiivieniane... 6] (6] o
16. Inspect rocker box covers for evidence of oil leaks. If found, replace
gasket; torque cover screws 50 inch-pounds (See Note 13) ............... o 0] 6] O
NOTE: Lycoming requires a Valve Inspection be made at completion of
every 400 hours of operation. :(See Note 12)
17. Inspect ignition harness and insulators (high tension leakage and
COMEMUILY) &t et et eeecenaneaneseeeusannancnnsessssasosanassaeeansnnns o O 0]
18. Inspect magneto points for condition and proper clearance (Refer to
Service Manual Section VIIT or VIIIA) .. i iiiiiiiiiiiiiinnraiannns 0] 0 0
19. Inspect magneto for oil leakage ........ ..o, Q) ) o
20. Inspect breaker felts for proper lubrication ......... ..o i, o (6] o
21. Inspect distributor block for cracks, burned areas or corrosion and
height of CONTACt SPIINGS . o v .o vt iinieieienneenneeraeaasnnsonaanaasns 0] O
22. Check magnetos t0 engine timing «...uuvevenniieenennennniorosonnnans (0] 0] 0]
23. Overhaul or replace magnetos (See Note 7). ....ovvviiiiiiiinnninennnn,
24. Remove air filter and tap gently to remove dirt particles (Replace
as required, refer to latest revision of Piper Service Bulletin 975, as applicable.). | O 0] (0] o)
25. Drain carburetor and clean inlet line fuel’strainer ..........cceveuuenn.. 0] o (8] 0
26. Inspect condition of carburetor heat air door and box (See Note 14) ..... of 0| 0 ;O
27. Inspect vent lines for evidence of fuel or.oil seepage .................... 6] o (6] (0]
28. Inspect intake seals for leaks and clamps for tightness .................. 0] -0 O 8]
29. Inspect all air inlet duct hoses (Replace as required) ..........ccooiaiin, (o) 18] 0] 0]
30. Inspect condition of flexible fuel lines .......... ... i, 0] (6] O
31. Replace flexible fuel lines (See Note 7) ... ... ....ciiiiiiiiiiiiin,
32. Inspect fuel system for leaks (Se€ NOte 16) «vevereeenenaennnranaonseens o 0] 0 8]
33. Clean screens in electric fuel pump(s) and check operation '
(engine and electriC) . v vvur ittt it i et et ie e 0] o 0 O
34. Overhaul or replace fuel pumps (engine driven) (See Note 7) .---cecctene
35. Remove and clean fuel filter bowl and screen (Clean at least every
90 days) (PA-28-140, -150, -160, -180) .....cviviririerniiiianenanannss 0] o) (6] o
36. Inspect vacuum pump and nes.......veivieniiiiinieiieniaiaeaanns )
37. Overhaul or replace vacuum pump (See Note 7) ..eevvvvrreeaccnaannns
38. Inspect throttle, carburetor heat, mixture and propeller governor controls
for security, travel and operating conditions (Refer to the latest revision
~ of Piper Service Bulletin No. 448 and Service Letter No. 747) ....... 0] (0] 0]
39. Inspect exhaust stacks, connections and gaskets (Refer to Service
Manual, Section III) (Replace gaskets as required) ..........covvvenun.. -0 O O
40. Inspect muffler, heat exchange and baffles (Refer to Service Manual,
Section II1) . iiienr et reeratesetonoseonansuscoasnnsasonns 0] 6] o

Interim Revision: February 15, 1995 1F19 INSPECTION
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TABLE III-I. INSPECTION REPORT (cont)
PA-28-140; PA-28-150, -160, -180; PA-28-235

41.

42.
43.
44.
45.
46.
47.
48.
49,

50.

51.
52.

53

54.

55.
56.
57.
58.
59.
60.
61.

0

WO NW AW

—
[=]

11.

12.
13.

Nature of Inspection

ENGINE GROUP (cont.)

Check recommended time for replacement of muffier per Service Manual,

SECHON IIL .veevviiveeie et es et bsb s e s res e rr s e b e A e s e ot A s s s et s s sra s e b san s bis
Inspect breather tube for obstructions and SECUTILY ......ccoveereiiiiniinnienieen s
Inspect crankcase for cracks, leaks, and security of seam bolts ........ccccovverriiniiinins
Inspect engine mounts for cracks and 100se MOUNtINGS ....cccveeveviveiiieinieniiciiine e,
Inspect all engine baffles........ccvcviiniiiniiiitcr e
Inspect all wiring connected to the engine Or ACCESSOTIES ......uuvueererreieieries wereeieeenaias
Inspect rubber engine mount bushings for deterioration (Replace as required) ............
Inspect fire Wall SEALS ......coiivuiniiiiiiitiic et
Inspect condition and tension of alternator drive belt (Refer to Service Manual
SECHON XI) ooivreiereeerrerrrs st eeie s te e et e et e e st e et e ss et e eas e erasestessesba e b e s masenesr s b b ar s e ais
Lubricate alternator idler pulley (if installed) per lubrication chart in Service Manual
SECHOM I coveiiiiiiiieece ettt et e e s sttt b s e e e e sas s ea s e s nss e aabea e
Inspect condition of alternator and STATET ...........coveerereimeniirsie et
Inspect security of alternator MOUNTING ......ccccviiiiiiiiieene et
Check air conditioning compressor oil level (See Note 9) ..o,
Inspect condition of compressor belt and tension (Refer to Service Manual Section
IV oottt sttt eas e s ea bttt st e eee e s h SRRt SR e n et e n s an
Inspect compressor clutch security and wiring (See Note 10) ....coevineiiininiininnns
Inspect security of COMPressor MOUNLINE .....coceeeiuiriuiiienneienis et s s
Check fluid in brake reservoir (Fill as required) ......ccccceeimimuinnnimnnernissnieseeeeneene
Lubricate all controls (Refer to Service Manual Section II) ........cccoeceeviiciiiniviinnnnnn.
Overhaul or replace propeller governor (See NOte 7) ...covveieriernecinnnnincne e
Complete overhaul of engine or replace with factory rebuilt (See Note 7) ..................
Reinstall engine COWl ..cccviiiiieniiiniii et st

CABIN GROUP

Inspect cabin entrance, door and windows for damage, operation and security ............
Inspect UphOIStery fOI tEArS .......cviiierieeirteerie et e e
Inspect seats, seat belts, security brackets and bolts .......cc.ooomiiireeiniiniicns
Check trim operation (See NOte 17) .ot et
Inspect rudder PEAAlS.........ovviiiiiiiriciie st
Inspect parking brake and brake handle for operation and cylinder leaks. ....................
Inspect control wheels, column, pulleys and cables ............coiinirinnciciiinne
Inspect flap control cable attachment bolt........coivuiiiii
Inspect landing, navigation, cabin and instrument lights. (See latest revision of Piper
Service Bulletin 975 if the landing light is located in the air filter)......c.ccocevrerniinnnen.

. Inspect instruments, lines and attachments (See the latest revision of Piper Service

BUlletin NO. 582) ceviuiieiciecieceiceeetreetisteereseseeneae e et csst st e ssraasressssassesnsssae sebesesnnaesneesrases
Inspect gyro operated instruments and electric turn and bank (Overhaul or replace

EE3E (10 (V1L (=T ) OSSO OPON
Replace filters on gyro horizon and directional gyro or replace central air filter .........

Clean or replace vacuum regulator filter .........ccoovvriiiiinicinner e,

Inspection time (hrs)

50

100

500

1000

Q0000 00000000

o Q0000

eoJoNoNoloNeNo)

00 O O

Q0000000000000

QO0QO0

Q

Q00 O O 00QQOO000O0

cloRoNoNoNoNoRoNoNoRoNORONE)

O000O0

o

OO0 O O 0000000 O0

Interim Revision: February 15, 1995

INSPECTION




CHEROKEE SERVICE MANUAL

TABLE III-1. INSPECTION REPORT (cont)
PA-28-140; PA-28-150, -160, -180; PA-28-235

Nature of Inspection

Inspection Time (hrs)

50 | 100 | 500 { 1000
C. CABIN GROUP (cont)
14. Inspect altimeter (Calibrate altimeter system in accordance with
FAR 91170 if appropriate) ......cvueieeininnirnnneenenenennnennnns 6] o 0]
15. Check operation of fuel selector valve (See Note 18) .......oovvvvnnnn.. (6] (0] 6]
16. Check operation of fuel drain (PA-28-235) .....ovvviiiiniiinrrnennnnns 0 0) (6]
17. Inspect condition of heater controlsand ducts ..........c.coounvnnnn... 6] 6] o)
18. Inspect condition and operation of air vents ........covvvvvinenrnnnnnns. o 0 0]
19. Inspect condition of air conditioning ducts .......c.covvinenvnennnenn.. 0] o 0
20. Remove and clean air conditioning evaporator filter .................... o 0] 6]
D. FUSELAGE AND EMPENNAGE GROUP
1. Remove inspection plates and panels .........covtiiiieiininnnnen.n. o) o 0
2. Inspect baggage door, latch and hinges for operation and security ........ 0] 6] 0
3. Inspect battery, box and cables (Inspect at least every 30 days. Flush
box as required and fill battery per instructions on box) .........cuvun.. 0] 0] 0 6]
4. Inspect electronic installation ..........ovitiiiiiiiieiiiinnennnennns o o O
S. Inspect bulkheads and stringers fordamage ...........coeiiiiennnnn.. 0] (0] o
6. Inspect antenna mounts and electric Wiring.......c..oviviiveeinnnnnnn.. o o o
7. Inspect air conditioning system for freon leaks..........covovveviiennn.. 0] (0] o
8. Check freon level in sight gauge of receiver-dehydrator (Refer to
Service Manual, Section XIV...... .ottt o0} O o
9. Inspect air conditioning condenser air scoop rigging (Refer to Service
Manual, Section XIV) ...ttt it iiietirertereerinaenan (o) Q) 8) 1)
10. Inspect fuel lines, valves, and gauges for damage and operation .......... 0] o) 0o
11. Clean screens in fuel pumps (PA-28-2350nly) ..ovvirvvernenreernnnnnns 0 o 0]
12. Inspect fuel valve drain lever cover for security and door for proper
operation (PA-28-235 Only) ...viiiiiiiiiiiiiiiriiiiieeerennneerennns o) (0] o) o)
13. Remove, drain and clean fuel strainer bow!l and screen located in bottom
of selector valve (Drain and clean at least every 90 days) (PA-28-235)..... (0] 0] o) O
14. Inspect security of all lines ......oiiiiiiiiiiieiiiiiieriinnnnennnnn (0] o) 0]
15. Inspect vertical fin and rudder surfaces for damage..................... o o 0]
16. Inspect rudder hinges, horn and attachments for damage and operation . .. 0 0] o
17. Inspect rudder control stop to insure stop has not loosened and
locknut 38 iRt ..ottt et e, 0]
18. Inspect vertical fin attachments .........ccciiviiriinieieiinienenennns 0] 0 o
19. Inspect rudder hinge bolts for excess wear (Replace as required) ......... 0] O &)
20. Inspect stabilator surfaces fordamage ..........ccviiiiiiiiiiiiniiinn, 8] 0] o)
21. Inspect stabilator, tab hinges, horn and attachments for damage and
OPETALION ettt tn st tianeinaraessoseoenaneensntonsseesannnnns o 0] o
22. Inspect stabilator control stops to insure stop has not loosened and
locknut is tight .. ..ottt ittt it i irier e eieenanns Q)
23. Inspect stabilator attachments (see latest Piper Service Bulletin 856) ...... (0] (o) o)
Revised: 8/3/81
Interim Revision: 5/6/87 INSPECTION
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TABLE ITI-I. INSPECTION REPORT (cont)
PA-28-140; PA-28-150, -160, -180; PA-28-235

D.

24,

25.
26.

27.
28.
29.
30.
31
32.
33.

34.

35.

o]

W W

Nature of Inspection

FUSELAGE AND EMPENNAGE GROUP (cont.)

Inspect stabilator and tab hinge bolts and bearings for excess wear (Replace as
TEQUITEA) .oivvieiiniiicicit st be st ae st s e ten e sne e s s e e ene s e sesbanaasnesnans
Inspect stabilator trim mechaniSMm. ......ccccoviiiiiinnieninc e
Inspect aileron, rudder, stabilator, stabilator trim cables, turnbuckles, guides and
pulleys for safety, damage and operation (See Note 24)....cccceveveivereeeereccevreieersereeeenee,
Check all cable tensions (use tensiometer, s8e NOte 20)......cccvvveerrvieiiiicieeeeeeeesees e,
Clean and lubricate stabilator trim drum SCIEW .........cccevierveriicerrricees creeeeeeeree e
Clean and lubricate all exterior needle BEATINES .........ccueeeeceerereriivens srverereareerensionns
Lubricate per lubrication chart in Service Manual..........cccoviviiicievenininienicnnnnnennne.
Inspect rotating beacon for security and OPETAtION ........ccccveveeeeveriineresesesiesieraeeeneas
Inspect security of Autopilot bridle cable clamps (See Note 11) .ooccoiiivriecvcceini,
Inspect all control cables, air ducts, electrical leads, lines, radio antenna leads and
attaching parts for security, routing, chafing, deterioration, wear and correct
INSEAIIALION ..eoiiieiece ettt et ee e sree e eeaesteentessasbsaseenaesesesarenrenes
Inspect E.L.T. installation and condition of battery and antenna (See the latest
revision of Piper S/L NO. 820) ....ccviiiiniiininineern st e e st er et nns
Reinstall inspection plates and panels.......couveceereieeeeniiienierce et

. WING GROUP

Remove inspection plates and fairings .....o.coiiiecimierececninrineere et
Inspect surfaces and tips for damage, loose rivets, and condition of walk-way ............
Inspect aileron hinges and attaChmentS .......co.cviiviveiiieniniiiine et
Inspect aileron control stops to insure stop has not loosened and lock nut is tight........
Inspect aileron cables, pulleys and bellcranks for damage and operation .........c.c.......
Inspect flaps and attachments for damage and Operation .........ccccocceeevrevecererenrenrennnnn.
Inspect condition of bolts used with hinges (Replace as required).........c.ccceveeerrenennene.
Lubricate per lubrication chart in Service Manual (Section IT) .......ccoccovevnens evrenenne
Inspect wing attachment bolts and brackets (See Note 18) ....ccocvveuivverrivirsrenienrennnnen,

. Inspect fuel tanks and lines for leaks, water and contamination (See Note 18).............
. Fuel tanks marked fOr CAPACILY .....ccveervicrriineeicirre e s revrre et sassne s st see st
. Fue) tanks marked for minimum octane rating ..........ccocoveeevrrerenrennsesveciessesse e e e
. Inspect fuel cell vents (See NOte 18) .uceiiiire ettt e eree e
. Inspect all control cables, air ducts. electrical leads, lines and attaching parts for

security, routing, chafing, deterioration, wear and correct installation ............cccceeuen....

. Reinstall inspection plates and faifings ........ccceeirerrtenrriesecnerecrnrieasees et eseseeseenas

Inspection time (hrs)
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TABLE I1I-I. INSPECTION REPORT (cont)
PA-28-140: PA-28-150, -160. -180; PA-28-235

Nature of Inspection

Inspection Time (hrs)

50 | 100 | 500 | 1000

F. LANDING GEAR GROUP
1. Inspect oleo struts for proper extension per Service Manual (Check
fluid level as required) ... oottt n ittt cie e et e iiecaeraaannns (@) O O @)
2. Inspect nose gear steering control and travel...........coviiiiiiin 0] 0] O
3. Inspect wheels for alignment ...... ...l e O}lo} o0
4. Put airplane on JacksS . ...oviiiuiin ittt cii it e, O 0] 0O
5. Inspect tires for cuts. uneven or excessive wear and slippage ............. O 8] O
6. Remove wheels. clean. check and repack bearings ............. .. .o ... &) O 0
7. Inspect wheels for cracks. corrosion and broken bolts................... 0] 6] 0
8. Check tire pressure per Service Manual ........ ..ot iiiiiiiinranennnn (6] O 0] 6]
9. Inspect brake lining and disc for condition and wear ................... 8] O o
10. Inspect brake backing plates for condition and wear.................... 0] 0 8]
11. Inspect brake lines ... ..ottt i i it it is e 0 O 6]
12. Inspect shimmy dampener. ... ..ouvuuriiiinneniiinreeenneeeeunnns 0 O 0
13. Inspect gear forks fordamage ...ttt i, 0] o O
14. Inspect oleo struts for fluid leaks and scoring. .........c.ooiviii..n. O o 0
15. Inspect gear struts. attachments. torque links. and bolts for condition
AN SEBCUTILY + et e et e ettt se et e tas e atstacnsnneraeaaaaossaennseess o) o) O
16. Inspect all hydraulic lines. electrical leads. and attaching parts for
security, routing. chafing. deterioration. wear and correct
T 01191 - U ) 1 P (8] (@) o
17. Lubricate per lubrication chart in Service Manual...................... 0] 0] (6] 0]
18. Remove airplane from Jacks .. ....covvuiin it i iinieinen (6] (@)
G. FLOAT GROUP
1. Inspect float attachment fittings. .. ... oot i O
2. Inspect floats for damage ........coiiiiiiiiii ittt (0] O
3. Inspect pulleysand cables. .. cvviviinin it i i e o
H. OPERATIONAL INSPECTION
1. Check fuel pump and fuel tank selector (For PA-28-235. See the latest
revision of Piper Service Bulletin No. 519) ... .. oiiiiiiiiina, 0 @) 0] o
2. Check fuel quantity, pressure and flow readings. ............ciiiin., O O 6] o
3. Check oil pressure and tEMPerature .......coveeveeeeneerersnneneanans o o o O
4. Check allernator OULPUL - vttt ien e e eeiennesnesesoronnsnceonsas 0 6] O o
5. Check manifold pressure . ... euiiiin it inenennearnoanneonnenns o o o 0O
6. Check alternate @ir. .. ou oot nenneeeennnaeeenseerennneronenns 0 0] o 0
7. Check parking brake . ....co ittt i i it it e e 0] 0 @) 8]
Q. Check vaculm GaUZE . ..ot ittt ittt ittt intinrensneinasnnsnnannss 6] 0] (6] 0
9. Check gyvros for noise and roughness .......... ... i o o O o
10. Check cabin heater Operation. « . vv et iin e it vesnernertacnassanns 0] 0] 0] o
Reissued: 1 15 8! INSPECTION
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TABLE 1HI-1. INSPECTION REPORT (cont)
PA-28-140: PA-28-150. -160. -180: PA-28-235

Inspection Time (hrs)
Nature of Inspection
50 § 100 | 500 {1000
H. OPERATIONAL INSPECTION (cont)
1. Check magneto switch operation. ..o ittt O 0O O 0
12. Check magneto RPM nariation ... i (6] O @) 0
13, Check throttle and mixture operation (See the latest revision of
Piper Service Bulletin No. 44R8) ... . . il e ¢ 0 O 0
14. Check propeller smoothness ... o i i O 0 O 0
15. Check propeller governor action . .......coiiin et ieennnaens O 0O O 0]
16, Check engine idle ... oo e O 0 0] O
17. Check electronic equipment OPeration ... i iivnenrneennanen s (6] 0 0] 0
18. Check operation of Autopilot. including automatic pitch trim. and Manual
Electric Trim (See NOte 22) L. it it in e O 0 O O
19. Check air conditioner compressor clutch operation ........ ..o ... 0 0 @) O
20. Check air conditioner condenser SCOOP OPeration .. ...ov e 0 0 O O
I. GENERAL
1. Aircraft conforms to FAA Specification ... 0 0O O ¢
2. Al latest FAA Airworthiness Directives complied with ................. 0] 0 0 C
3. All latest Manufacturer’s Service Bulletins and Letters complied with . ... @) O O 0
4. Check for proper Flight Manual ........ .. ..o i it (6] 0] O @)
5. Aircraft papers in proper order .. ..ottt i e e O O O O
Revised: 10 3 83 .
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CHEROKEE SERVICE MANUAL

TABLE III-1. INSPECTION REPORT (cont)
PA-28-140; PA-28-150, -160, -180; PA-28-235

NOTES:

hw

10.
11.

12.

13.

14.
15.

16.
17.

Revised: 1/15/86
Interim Revision: 5/6/87
1G1

Refer to the last card of the Piper Parts Price List - Aerofiche, for a checklist of current revision dates
to Piper Inspection 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 Piper considers compliance mandatory.
Piper Service Letters are product improvements and service hints pertaining to servicing the
airplane and should be given careful attention.

Inspections given for the power plant are based on the engine manufacturer’s operator’s manual for
the particular 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 100% on engines equipped with full flow
cartridge type oil filters, provided the element is replaced each 50 hours of operation and the
specified octane fuel is used. Should fuel other than the specified octane rating for the power plant
be used, refer to latest revision of Lycoming Service Letter No. L185 for additional infor-
mation and recommended service procedures.

Replace or overhaul as required or at engine overhaul. (For engine overhaul, refer to latest revision
of Lycoming Service Letter No. L.201.)

Replace flexible oil lines as required, but no later than 1000 hours of service.

The compressor oil level should not be checked unless a freon leak has occurred which requiresan
addition of freon to the system.

Clean any traces of oil from the clutch surface.

Check security and condition of Autopilot servo bridle cables, clamps, and shear pin in accordance
with the latest revision of Piper Service Letter No. 695.

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 Special Service Publication No. 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, if found, its cause must be
determined and corrected before the aircraft is returned to service.

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

When using alternate fuels, refer to the latest revision of Lycoming Service Letter No. L185 for
additional information and recommended service procedures.

Replace fuel tank vent line flexible connections as required, but no later than 1000 hours of service.
If airplane has electric trim system refer to the latest revision of Piper S/B556.

INSPECTION



PIPER CHEROKEE SERVICE MANUAL

TABLE III-I. INSPECTION REPORT (cont)
PA-28-140; PA-28-150, -160, -180; PA-28-235

NOTES:

18.

Refer to and comply with Piper Service Bulletin No. 571 A. Replace flexible fuel tank supply hose at
time of engine overhaul.

19. Refer to the latest revision of Piper Service Bulletin No. 580.

20. Maintain cable tensions specified in Section V of Service Manual.

21. Refer to the latest information for the particular propeller being inspected:
McCauley Service Bulletin No. 137.
Hartzell Service Letter No. 61.
Sensenich Propeller Bulletin No. RBHR-978 or R-14 and AD69-9-3 for PA-28-180 aircraft with
Lycoming 0-360-A3A engines and M76EM Sensenich propellers, built up to and including 1969.

22. Refer to Flight Manual Supplement for preflight and flight check, for intended function in all modes.

23. Inspect Teflon bushing (lower to upper cowling attachment) for condition at each 100 hours. Replace
bushing on condition, but no later than 500 hours time in service. Inspect pin for condition and replace
as necessary.

24. If not already installed, add access panels, see Paragraph 4-57a. Inspect stabilator control cables, see
Paragraph 3-11a.

Interim Revision: February 15, 1995 INSPECTION
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PIPER CHEROKEE SERVICE MANUAL

TABLE III-II. INSPECTION REPORT
PA-28R

NOTE

Perform inspection or operation at each of the inspection inter-
vals as indicated by a circle (O).

Nature of Inspection Inspection time (hrs)
50 1100 {500 {1000
A. PROPELLER GROUP
1. Inspect spinner and back plate. ..o olol o] o
2. Inspect blades for nicks and Cracks. .........cccouvvmiiiiiinnniiin ololo!l o
3. Inspect for grease and 0il 1€aKs. ... ololol o
4, Lubricate propeller per lubrication chart in Service Manual (Section I ...................... ololol! o
5. Inspect spinner mounting brackets. .......c...ccovvivieiiiiiiinicne olol o
6. Inspect propeller mounting bolts and safety. (Check torque if safety is broken).......... olol| o
7. Inspect hub parts for cracks and COITOSION. ...couerierriiintiniee et Ol 01l O
8. Rotate blades of constant speed propeller and check for tightness in hub pilot tube..... olol o
9. Remove constant speed propeller; remove sludge from propeller and crankshaft. ....... ol o
10. Inspect complete propeller and spinner assembly for security, chafing, cracks,
deterioration, wear, and correct Installation..........cccevrnvieininieincn olol o
11. Overhaul propeller. (See NOte 22)........coivirieiiiiccitnree e er b
B. ENGINE GROUP.
NOTE: Read Note 5 prior to completing this inspection group.
CAUTION: Ground Magneto Primary Circuit before working on engine.
1. Remove engine cowl and inspect for damage ..........ccvvmveviiinnnicincinecsee ololol o
2. Clean and inspect cowling for cracks, distortion, and loose or missing fasteners
(SEE NOLE 23 ).ttt e e bbb b e n et Ol o] O
3. Drain oil sump. (See NOE 6)......cccoiriiuivcniirimiriniiciinteneiiseir e es e ssese olo|lo| O
4. Clean suction oil strainer at oil change. (Inspect strainer for foreign particles) ........... olo|lol O
5. Clean pressure oil strainer or change full flow (cartridge type) oil filter
element. (Inspect strainer or element for foreign particles).........c.ccoooviviiininenens olojlol o
6. Inspect oil temperature sender unit for leaks and S€CUrity. ......c.ocovevverrimivecrniinccnnenne. olol o
7. Inspect oil lines and fitting for leaks, security, chafing, dents and cracks.
(SEE INOLE 8) cureieieiieeeerrrtiere et et ess et ee st e e st s sas s b e e be s b e est st e sbssb b b aab s rebas ololol o
8. Clean and inspect oil radiator cooling fins.......cccccvvvevinininiiinnriciee e olotlt o
9. Remove and flush 0il radiator. ........ccoccvmeriininiiiniii e e ol o
10. Fill engine with oil per lubrication chart in Service Manual (Section II} ...................... ololol o
11, ClEAN ENEZINE ..ot se et sb e s st sr et sr s b s reesesas bt ebansabesnessnssasbesnssrnns ool o
CAUTION: Do not contaminate the vacuum pump with cleaning fluid.
(Ref: Latest revision of Lycoming Service Instruction No. 1221.)
Interim Revision: February 15, 1995 INSPECTION
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PIPER CHEROKEE SERVICE MANUAL

TABLE III-1I. INSPECTION REPORT (cont)

PA-28R
Inspection Time (hrs)
Nature of Inspection
50 | 100 | 500 {1000
B. ENGINE GROUP (cont.)
12. Inspect condition of spark plugs (Clean and adjust gap as required; adjust
per the latest revision of Lycoming Service Instruction No. 1042) ....... o) 8] 0]
NOTE: If fouling of spark plugs has been apparent, rotate bottom plugs
to upper plugs. (Refer to the latest revision of Lycoming Service
Instruction No. 1070 for additional information and
recommended service procedures when using alternate fuels.)
13. Inspect spark plug cable leads and ceramics for corrosion and deposits ... | O 0] 0 0]
14. Check cylinder compression (Ref: AC43.13-1A) ... ..coviviiinnninnns, o) O @)
15. Inspect cylinders for cracked or broken fins .........cooiiiviiiiiiennan 6] &) 8]
16. Inspect rocker box covers for evidence of oil leaks. If found, replace
gasket; torque cover screws 50 inch-pounds (See Note 12) ............... 0] o 6] 0]
NOTE: Lycoming requires a Valve Inspection be made after every
400 hours of operation. (See Note 11)
17. Inspect ignition harness and insulators (high tension leakage and
COMLINUILY) 4ttt tinnaernnssonoesosncaseonsoososssnsesonosnsennasos (0] 0] (0]
18. Inspect magneto points for condition and proper clearance (Refer to
Service Manual) ... ..ovt ittt i ittt a e teactt e o) O O _
19. Inspect magneto for oilleakage ...........coiiiiiiiiiiiiiiiiiiiiae, 6] 6] ¢
20. Inspect breaker felts for proper lubrication .........ccioviiiiiinnnnn 0] 0] C
21. Inspect distributor block for cracks, burned areas or corrosion and
height of CONtact SPriNES. .o ove vt ernrerieernreerinsrcseceancasonans 18] 0
22. Check magnetos to engine timing (Refer to Service Manual)............. o) 0] 0]
23. Overhaul or replace magnetos (See Note 7). ... .ccvveniiinienrnnnnennns
24. Remove air filter and tap gently to remove dirt particles (Replace
g0 =1 L1319 4=T ) (o) O @) O
25. Clean fuel injector inlet line screen (Clean injector nozzles as required)
{Clean with acetone only) «..vuer it iirierenreniirnroceereannsannasns 8 O O O
26. Inspect condition of injector alternate air door and box (See Note 13) .... | O (0] 0] o)
27. Inspect vent lines for evidence of fuel or oil seepage .................... o 0] o o
28. Inspect intake seals for leaks and clamps for tightness .................. 0] (0] 0] o
29. Inspect all air inlet duct hoses (Replace as required) .........cvvvunnn... 0 (0] 8] 0]
30. Inspect condition of flexible fuel ines ............ciiiiiiiiiiiiiiia, (0] o o
31. Replace flexible fuel lines .....c.viviiiiiiiiiiii it ieiean @)
32. Inspect fuel system forleaks.......ovvvereniiiinniiiiiieeennnennnnss 0] o) 0 o
33. Inspect fuel pumps for operation (engine driven and electric) ............ 0] (8] 0]
34. Overhaul or replace fuel pumps (engine driven and electric) (See Note 7) ..
35. Clean gascolator bowl and screens (Clean at least every 90 days) ......... 8] o) 0] &)
36. Inspect vacuum pump and lines.........iiiiiieiiiiiiiiiiiiiiiiiens o) (0] 8]
37. Overhaul or replace vacuum pump (See Note 7) .....vivieiiiiiinennnns
38. Inspect throttle, alternate air, mixture and propeller governor controls
for security, travel and operating condition (Refer to the latest revision
of Piper Service Bulletin No. 448 and Service Letter No. 747) ......... o)
39. Inspect exhaust stacks, connections and gaskets (Replace gaskets as —
0o 1158 =« ) S 0] ¢
40. Inspect muffler, heat exchange and baffles (Refer to the latest (o} 0O C
revision of Piper S/B No. 691) ... ..ot
Revised: 8:3/81 1G4 INSPECTION




PIPER CHEROKEE SERVICE MANUAL

TABLE IHI-II. INSPECTION REPORT (cont.)

PA-28R
Inspection Time (hrs)
Nature of Inspection
50 { 100 | 500 { 1000

B. ENGINE GROUP (cont)
41. Inspect breather tube for obstructions and security ..................... (6] 0] @)
42. Inspect crankcase for cracks. leaks. and security of seam bolts ........... 0] O (6]
43. Inspect engine mounts for cracks and loose mountings . ................. Q) 0] 0]
44. Inspect condition of all engine baffles............... ... ... 0] @) 6]
45. Inspect condition of all wiring connected to the engine or accessories . .... o O 0]
46. Inspect rubber engine mount bushings for deterioration (Replace as

=20 1] =T« AP o 0 0]
47. Inspect condition of fire wallseals ............ ... o i, o o o)
48. Inspect condition and tension of alternator drive belt (Refer to

Service Manual Section X1.) ... . i i 0] 0] O
49. Lubricate idler pulley (if installed) per lubrication chart in

Service Manual ... . it i i i e i e e i 0 0 O
50. Inspect condition of alternator and starter.............coivenieeann.... 0 0] O
51. Inspect security of alternator mMounting ........covvivinernnnnnnennnn. 6] 6) @)
52. Inspect air conditioning compressor cil level (See Note 9) ...............
53. Inspect condition of compressor belt and tension (Refer to Service

Manual Section XIV.) L. i i e e ¢ O 0]
54. Inspect compressor clutch security and wiring (See Note 10) ............. @] 6] 6]
55. Inspect security of COmMPresSOr MOUNUING . oo vuveenieennrennennnrennnns @) 0 6]
56. Check fluid in brake reservoir (Fill as required) ................c.c. ... o) O 0 O
57. Lubricate all controls per lubrication chart in Service Manual (Section I1). (@] 6] 0]
58. Overhaul or replace propeller governor (See Note 7) (Refer to the

latest revision of Hartzell Service Letter 61) ....... ettt
59. Complete overhaul of engine or replace with factory rebuilt (See Note 7)..
60. Reinstall engine cowl ... . i ittt i it it it O O o) O
C. CABIN GROUP
I. Inspect cabin entrance door and windows for damage. operation and

SBCUTILY & s vttt e e eute s taeee e s anansesoanooansonaonnsecnsonanenns O O 0] O
2. Inspect upholstery fortears ...... ..ot i (@] 0 6]
3. Inspect seats. seat belts. security brackets and bolts..................... O O 0]
4. Inspect trim operation (See Note 17) . .viiviinrinr ittt O 0o O
S. Inspect rudder pedals. ... ...ttt i i e e i o 0 0]
6. Inspect parking brake and brake handle for operation and cylinder leaks. . (@) o @)
7. Inspect control wheels. column. pullevs and cables ..................... (@) (0] 6]
8. Inspect flap control cable attachment bolt..................... ..ot ¢) O
9. Inspect landing. navigation. cabin and instrument lights................. 6) 6] ¢ O
10. Inspect instruments. lines and attachments ..............cccovivnnenen. (6] 0 0
1. Inspect gyvro operated instruments and electric turn and bank (Overhaul

Or TePlace as FeQUITEA) ..o vt i 'ttt ittt iee et etne s ceneceaannareanaenss 0] O o
Revised: 10 3 83 INSPECTION
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PIPER CHEROKEE SERVICE MANUAL

TABLE IlI-11. INSPECTION REPORT (cont.)
PA-28R

Inspection Time (hrs)

Nature of Inspection

50 { 100 { 500 | 1000
C. CABIN GROUP (cont)

12. Replace filters on gyro horizon and directional gyro or replace central

0 g ) |73 AR
13. Clean or replace vacuum regulator filter ...........covviiiinienn...
14. Inspect altimeter (Calibrate altimeter system in accordance with

FAR 91.170. if appropriate) ... ve it iretierecnanrenranecneesnnas
15. Check operation of fuel selector valve (See Note 20) . ..........covin.n..
16. Inspect condition of heater controls and ducts .............. ... oien...
17. Inspect condition and operationof airvents . ...........oiiiiinin....
18. Inspect condition of air conditioning ducts .............cciiiiiiiien ..
19. Remove and clean air conditioning evaporator filter ....................

OO00CO00O OO
00000 OO0
O0O0OO000O OO0

D. FUSELAGE AND EMPENNAGE GROUP

Remove inspection platesand panels .......... . i iii e,
Inspect baggage door. latch and hinges for condition. operation and
S CUTILY o e ittt e te et en it sieneneseteeneenaesaanottaosateataneaasanas
Inspect batterv. box and cables (Inspect at least every 30 days. Flush
box as required and fill battery per instructions on box) ................ @)
Inspect electronic installations ......c..oitt it i
Inspect bulkheads and stringers for damage .........occiiiiivienn.n,
Inspect antenna mounts and electric wiring for security and corrosion
T8 T o1
Inspect hvdraulic pump motor brushes (See Note 19) ...................
Inspect hydraulic pump fluid level (Fill as required) .................... (0]
Inspect hydraulic pump lines for damage and leaks.....................
0. Inspect for obstructions and contamination in inlet of backup landing
gear extender actuatorinlethead.............. oottt 0]
11. Inspect air conditioning system for freonleaks..................... . ...
. Check freon level in sight gauge of receiver-dehydrator (Refer to
Service Manual) ...t i i e e ... O
13. Inspect air conditioner condenser air SCOOP TIZZINE . vt vrenirennannns 0]
14. Inspect fuel lines. valves. sender units, and gauges for damage and
T 13 =1 4 1) ¢ U
15. Inspect security of all lines ... ..o it i iienn
16. Inspect vertical fin and rudder surfaces fordamage.....................
17. Inspect rudder hinges. horn and attachments for damage and
Lo o1 18 Lo + e
18. Inspect rudder control stop to insure stop has not loosened and
LYol ¢ 1IN T £ o A0
19. Inspect vertical fin attachments ........ .. oottt iiiinn,
20. Inspect rudder hinge bolts for excess wear (Replace as required) .........
21. Inspect stabilator surfaces fordamage ..............ooiiiiiiiiiii
22. Inspect stabilator. tab hinges. horn and attachments for damage and
OPETALION & ottt et e eeiere et vesesneasaeeeeanenoeocannsoeresenaseses

N e

ad

A

b

[ 29
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© 000

Revised: 8 381 INSPECTION



PIPER CHEROKEE SERVICE MANUAL

TABLE HI-II. INSPECTION REPORT (cont)
PA-28R

D.

t

Woo NN R W=

bk ek bt okt
W= O

23.
24.
25.

26.
27.
28.

20.

30.
31.

32.
33.
34.
35.
36.

w
~

Nature of Inspection

FUSELAGE AND EMPENNAGE GROUP (cont.)

Inspect stabilator control stops to insure stops have not loosened and locknut is tight .
Inspect stabilator attachments (see latest revision of Piper Service Bulletin 856)
Inspect stabilator and tab hinge bolts and bearings for excess wear (Replace as
FEQUITEA) .ottt ettt ettt s s sttt ettt nne b ane e
Inspect stabilator trim MEChANISM........ccccoviitievieiirercrccenrsee st
Check all cable tensions (use tensiometer) (See NOte 18) .....ovvvvverveeicreeeeireeeresseseees
Inspect aileron, rudder, stabilator, stabilator trim cables, turnbuckles, guides and
pulleys for safety, damage and operation (See Note 24)......ccccoveerrirvenecrecrererceenreannn.
Clean and lubricate stabilator trim drum screw (Refer to lubrication chart in

SErvice ManUAL) .oivceeeiii ettt ettt ee e et s ebe e st et enbe s eee s meneens e neaanes
Inspect stabilator balance weight attachments and arm for security and condition
Inspect emergency locator transmitter battery for replacement date per Service
Manual (Refer to the latest revision of Piper S/L No. 820) ...cccecvrivieceniie v
Clean and lubricate all exterior needle DEArings ......cccceevereererecrennenenee e
Lubricate per lubrication chart in Service Manual...........cccoovveeeneceeciie e
Inspect anti-collision light for security and oOperation ..........cccceveeeerevierecinereenecevennenne
Inspect security of Autopilot bridle cable clamps..........cccccoveceneeciieniceeecerece e,
Inspect all control cables, air ducts, electrical leads, lines, radio antenna leads and
attaching parts for security, routing, chafing, deterioration, wear and correct
11613 #:11 214 T ) OO OO U OU U U TR STRSR

WING GROUP

Remove inspection plates and fairings .....cccccceerimiirecrenininerersreee st
Inspect surfaces and tips for damage, loose rivets, and condition of walk-way ............
Inspect aileron hinges and attaChments ...........cccoevurerereeereirie et et ere s e s e s
Inspect aileron control stops to insure stop has not loosened and lock nut is tight........
Inspect aileron balance weight and arm for security and condition........cccceceeveeveeeeencenn
Inspect aileron cables, pulleys and bellcranks for damage and operation .....................
Inspect flaps and attachments for damage and Operation .........cococcvveceeverenercrnenceneenes
Inspect condition of bolts used with hinges (Replace as required) .........cccoereereerenennne
Lubricate per lubrication chart in Service Manual (Section II) ......cccoccoevivnvevicnnnnnnen.

. Inspect wing attachment bolts and BracketS..........cceeviveeeeeereerinreereecrennireesieeieseveneens
. Inspect fuel tanks and lines for leaks and water (See Note 15)...ccuvveeeivceiceeiiiireecennee.
. Fuel tanks marked for capacity
. Fuel tanks marked for minimum octane rating
. Inspect fuel cell vents (See Note 16)

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

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

Inspection time (hrs)

50

100 500{1000
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PIPER CHEROKEE SERVICE MANUAL

TABLE 11I-1I. INSPECTION REPORT (cont)
PA-28R

—

=000 MO AW

—

26.
27.
28.

Nature of Inspection

WING GROUP (cont)

. Inspect all control cables. air ducts, electrical leads. lines and attaching

parts for security. routing. chafing. deterioration, wear and correct
INStAllATION . ottt et i e i i it i it e,
Reinstall inspection plates and fairings.........cooiiiiiiiiiiiniinen.
LANDING GEAR GROUP

Inspect oleo struts for proper extension (N-2.75 in.; M-2.0 in.) Check

“fluid level @s required) .. oviiii it i i i i e i

Inspect nose gear steering control and travel................ ... . ..
Inspect wheels for alignment ....... ... . i il
Put airplane on jacks......coiiiiiniiiiiii i, e
Inspect tires for cuts. uneven or excessive wear and slippage .............
Remove wheels, clean. check and repack bearings ......................
Inspect wheels for cracks. corrosion and broken bolts...................
Check tire pressure (N-30 psi M=27 PSi). . ovviiiiniiniiiiiinnnnnnnnnans
Inspect brake lining and disc .......coiiiiiiiiiiii it
Inspect brake backing plates....... ... oo il i

. Inspect brake and hvdrauliclines ......... ... i,
. Inspect shimmy dampener........ ... it iiiiiiiiiieiiiinrannnnnnn
. Inspect gear forks fordamage ......... ... .. i il
. Inspect oleo struts for fluid leaks and scoring ........ ..ot
. Inspect gear struts. attachments, torque links. retraction links and

bolts for condition and SECUTILY . .. ..ot eneiiinrinienrennrnnenaansns
Inspect downlock for operation and adjustment .......... ... i....t

. Inspect torque link bolts and bushings (Rebush as required) .............
. Inspect drag and side brace link bolts (Replace as required) .............
. Inspect gear doors and attachments ...t

Inspect warning horn and light for operation ............. ...,

. Retract gear - check operation .........coeevienrinraeennenaanannnn.
. Retract gear - check doors for clearance and operation .................
. Inspect anti-retraction SYSIEM . .. .uuut it ttrnnnneerereennnnionnnnnansns
. Inspect actuating cylinders for leaks and security ........ooiiiiiiiiiine,
. Inspect all hydraulic lines. electrical leads. and attaching parts for

security. routing. chafing. deterioration. wear and correct installation

(See the latest revision of Piper S'L No. 808 and 810) ..................
Inspect position indicator switch and electrical leads for security .........
Lubricate per lubrication chart in Service Manual (Section II) ...........
Remove airplane from jJacks ......coviiii it ittt

. OPERATIONAL INSPECTION

Check fuel pump and fuel tank selector ...........ooiii ittt
Check fuel quantity. pressure and flow readings..............c.ovvienn.

Inspection Time (hrs)

50 { 100 { 500 | 1000
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PIPER CHEROKEE SERVICE MANUAL

TABLE 111-11. INSPECTION REPORT (cont.)

PA-28R
Inspection Time (hrs)
Nature of Inspection
50 { 100 | 500 t 1000

G. OPERATIONAL INSPECTION (cont)
3. Check oil pressure and teMPETatUTE . ... .vvrernerunnerranneronerennnns 0] O 0 O
4. Check alternator OUIPUL ... ittt i re ettt sastnneananerenenns 0] O 6] O
S. Check manifold pressure . ... innin o innereoenaenanosanaens 0] (0] O O
6. Check alternate air. .......ccuiiintt ittt it aranaananenaenans 0 o) 0 6]
7. Check parking brake ... .. i i e e O 0] 6] O
K. Check vACUUM ZAUZE . ...ttt ittt ittt it it e naaeansananns 0 6] 0 O
9. Check gvros for noise and roughness ...... ... .coiiiieiiiiiiia e 6] O @) 0]
10. Check cabin heater operation. ......c..iiiiiiii it ierrnianenrennns @) 0] O O
1. Check magneto switch operation ... ... oii it 6] O O O
12. Check magneto RPM variation . ... i iiiiiiniiiiiiaeninas O O O O
13. Check throttle and mixture operation (See the latest revision of

Piper Service Bulletin No. 448) ... ... i 0 0 o 6]
14. Check propeller SMOOThNess .. ...ttt iai s 0 0] 0O @)
15. Check propeller 2OVErnor aClion ....v.uie e e reneneerennesnnneesss ¢ 6] 0 O
16. Check engine idle .. oo vin ittt i it 0 O 0] O
17. Check electronic equipment OPeration .. .......ovvvinreneennnnerosnenss 0] 0] O O
18. Check operation of Autopilot. including automatic pitch trim. and

Manual Electric Trim (See Note 21.) ... it ii e 0] 0] 0 )
19. Check air conditioner compressor clutch operation .......... ..ot O 6] O O
20. Check air conditioner condenser scOOp OPETation . .......coveeueerennnns 0] O O 0]
21. Check (FLY Aircraft) Landing Gear System (See Note 14) .............. 6] o 0]
H. GENERAL
1. Aircraft conforms to FAA Specification .......cooviiiiiiiiiiienan. 0 0] 8] 0O
2. All latest FAA Airworthiness Directives complied with ................. O 6] o 0]
3. All latest Manufacturers Service Bulletins and Letters complied with .. ... 0 O 8] 6]
4. Check for proper Flight Manual ........... ..o it @) 0] O o
5. Aircraft papers in proper Order . ... ... iiutiitinrrtieraia et (0] 6] O O
Revised: 10 3 83 INSPECTION
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NOTES:
1.

W

10 00

10.
11.

12.

13.

TABLE III-I1. INSPECTION REPORT (cont)
PA-28R

Refer to the last card of the Piper Parts Price List - Aerofiche, for a checklist of current revision dates
to Piper Inspection 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
inspections, which require a more detailed examination of the airplane, and overhaul or replacement
of some major components. Inspections must be accomplished by persons authorized
by the FAA.

Piper Service Bulletins are of special importance and Piper considers compliance mandatory.
Piper Service Letters are product improvements and service hints pertaining to servicing the
airplane and should be given careful attention.

Inspections given for the power plant are based on the engine manufacturer’s operator’s manual for
the particular 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. (Refer to
latest revision of Lycoming Service Instruction No. 1070, for additional information and re-
commended service procedures when using alternate fuels.)

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

Replace flexible oil lines as required, but no later than 1000 hours.

The compressor oil level should not be checked unless a freon leak has occurred which requiresan_
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 Special Service Publication No. SSP1776.

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

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

Revised: 10/3/83
Interim Revision: 5/6/87 INSPECTION
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TABLE III-II. INSPECTION REPORT (cont)
PA-28R

NOTES:

14.

15.
16.
17.
18.
19.

20.
21.
22.

23.

24,

Fly aircraft to check landing gear system in accordance with instructions given in Section VI, Paragraph
6-14, of PA-28 Service Manual 753 586. (Refer to the latest revision of Piper Service Letter No. 810.)
Replace flexible fuel tank supply hose at time of engine overhaul.

Replace fuel tank vent line flexible connections as required, but no later than 1000 hours of service.

If airplane has electric trim, refer to the latest revision of Piper Service Bulletin No. 556.

Maintain cable tensions specified in Section V of Service Manual.

Inspect brushes every 100 hours on airplanes used for training or every 500 hours on airplanes used for
normal service. (Refer to Service Manual, Section V1.)

Refer to latest revision of Piper Service Bulletin No. 355.

Refer to Flight Manual Supplement for preflight and flight checks, for intended function in all modes.
Refer to latest information for the particular propeller being inspected:

Hartzell Service Letter No. 61

McCauley Service Bulletin No. 137,

Inspect Teflon bushing (Jower to upper cowling attachment) for condition at each 100 hours. Replace
bushing on condition, but no later than 500 hours time in service. Inspect pin for condition and replace
as necessary.

If not already installed, add access panels, see Paragraph 4-57a. Inspect stabilator control cables, see
Paragraph 3-11a.

Interim Revision: February 15, 1995 INSPECTION
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SECTION I¥

STRUCTURES

Aerofiche
Grid No.
4-1 Introduction . . . . . . . ... e 1G15
4-2 Description . . . . . . . i i i i e e e e e e 1G15
4-3. WIng Group . . . . v ot it e e e 1G16
4-4. WingTip ... ... . . 1Gl6
4-5. Removalof WingTip . ... .. ... ... .. .... 1Gl16
4-6. Installationof Wing Tip . . ... ... ... ... ... 1G17
4-7. Aileron . .. e e 1G17
4-8. Removal of Aileron . . .. ... ... .. ....... 1G17
4-9. Installation of Aileron . . . . . . .. ... ... ... 1G17
4-10. WingFlap . . . . . . . . . ., 1G18
4-11. Removalof WingFlap . . . . .. ... ... ... ... 1G18
4-12. Installation of WingFlap . . . . ... ... ... ... 1G18
413. Wing . . . . o e 1G18
4-14. RemovalofWing . . . . .... ... ... ... ... 1G18
4-15. - InstallationofWing . ... ... ... ... ... .. 1H2
4-16. EmpennageGroup . . . . ... ... ... ... 146
4-17. Stabilator . .. . .. e 1Hé6
4-18. Removal of Stabilator . . . .. ... ... ... .... 1H6
4-19. Installation of Stabilator . .. ... ... ... .... 1H8
4-20. Stabilator TrimTab . ... ... ... ... ... . .. ... .... 1H13
4-21. Removal of Stabilator TrimTab . . . .. ... .. .. 1H13
4-22. Installation of Stabilator TrimTab . . . . .. .. .. 1Hi13
4-23. Rudder . ... . .. . e e 1H13
4-24, Removalof Rudder . . . ... ... ... ... .... 1H13
4-25. Installationof Rudder . . . .. ... ... ... .... 1H13
4-26. Vertical Fin . . . . . . . . . e e 1H14
4-27. Removal of Vertical Fin . . . ... ... ....... 1H14
4-28. Installation of Vertical Fin . . ... ... ....... 1Hi4
4.29. Fuselage Assembly . . .. ... ... ... .. ... ... ... ... 1H1S
4-30. Windshield . . .. . . .. . .. e 1H15
4-31. Removalof Windshield . ... ... ... ... .. .. 1H15
4-32. Installation of Windshield . . . . . . e e 1H15
4-33. Side Windows . . . . . ¢ . i e e e e e e e e e e e 1H17
4-34, Removal of Side Windows . . ... ... .. ..... 1H17
4.35. Installation of Side Windows . . .. ... ... .... iH18
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Paragraph Aerofiche
: Grid No.
4-36. DOOT (BNIANICE) .. viiveeireeerineireenseesesseee e essseesseeareessaessaeesemeeessessenssseessseens 1H19
4-37. Removal of DOOT......ccocciivvuivnneneniei e 1H19
4-38. Installation of DOOT .......c..evccevrrcnerereree et 1H19
4-39, Adjustment of DOOT........coccveiveierereeeeecee e 1H19
4-40. Removal of Door Latch Mechanism.........c.coceveievennene. 1H19
4-41. Removal and Installation of Door Seal Snubbers ............. 1H20
4-42. Installation of Door Latch Mechanism .............cucuuen.e..... 1H21
4-43, Adjustment of Door Latch Mechanism..........cccoecvemeennn.n.. 1H21
4-44, Removal of Door Lock Assembly........c.coceeeerereerieniennnnn. 1H21
4-45. Installation of Door Lock Assembly ........cccocovveverennincnnen. 1H21
4-46. Removal of Door Safety Latch ........cccceveeereciiecnnee. 1H21
4-47. Installation of Door Safety Latch..........cccccoveeverincnnnnee. 1H22
4-48. Adjustment of Door Safety Latch ........cceeevvvericecncnenne. 1H22
4-49. Baggage DOor ..ottt 1H22
4-50. Removal of Baggage Door......ccocevevecevvecrieneiecieeeane 1H22
4-51. Installation of Baggage Door .......ccceeuvveecvieeecierercrens 1H22
4-52. Removal of Baggage Door Lock Assembly...................... 1H22
4-53. Installation of Baggage Door Lock Assembly.................. 1H23
4-54. Removal of Baggage Door Hinge......cccocevuvvevvvecevicneennnnne, 1H23
4-55. Installation of Baggage Door Hinge .....ccccoevveveeevenrenennnn. 1H23
4-56. Rigging Instructions - Seat Back Lock and Release......... 1H23
4-57. Structural REPAITS .....ccceeeeeererer ettt et sttt st e e 113
4-57a. Baggage Compartment Inspection Hole and Cover Plate........................... 113
4-58. Fiberglas REPairs......ccccveicriiireeciienineestestresstesereesesesaees s s senes 113
4-59. Fiberglas Touch-Up and Surface Repairs.......................... 113
4-60. Fiberglas Fracture and Patch Repairs..........ccccecueuerencnnenn.. 114
4-61. Thermoplastic Repairs ........cccevevmvereeecenrieceereerececeecnne 116
4-62. A.B.S. Thermoplastic Landing Gear and Strut Fairing
Repair InStructions .......c.ccecevverreveemsrenrcieececreeeeee, 1110
4-63. Safety Walk Repair.......cccouviicneiiiniiiicciirtrceseesere et 1114
4-64. Surface Preparation for Liquid Safety Walk ..................... 1114
4-65. Product Listing for Liquid Safety Walk Compound ......... 1114
4-66. Application of Liquid Safety Walk Compound................. 1114
4-67. Surface Preparation for Pressure Sensitive Safety Walk...1114
4-68. Application of Pressure Sensitive Safety Walk................. 1115
4-69. Control Surface Balancing ........c.cccevvevrerieinenniierscnnesieeniesiee e 1116
4-70. Checking Control Surface Balance.........c.cooeverreeeeucnencn. 1116
4-71. Checking Control Surface Free Play .......cccccecceeveeneerennnnne. 1116
4-72. Balancing EQUIpMENt ......ccceoveveierresireeneeceerece e 1118
4-73. Balancing Alerons.........ceccveeereinenerinineee e 1118
4-74. Balancing Rudder........cccooevveevvevccieececececee e 1119
4-75. Balancing Stabilator........ccceoeveereeeececircieeeee e 1122
4-76. Aileron Balance Weight Modification ...........ccccoveeen........ 1123
4-77. Flap Inspection and Modification ............ccoceeveeeerneenennnn.n. 17
4-78. Stabilator Drain HOleS ....c.ccceuereeeniieeeceei e, 171
4-79 Baggage Compartment Inspection Hole and Cover Plate.......................... 133
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SECTION IV
STRUCTURES

4-1. INTRODUCTION. This section explains the removal and installation procedures for
the structural surfaces of the airplane. For the removal, installation, and rigging and
adjustment procedures of the controlling components of the various structural surfaces,
refer to Section V,

NOTE

When torquing structural assemblies, standard torque values
are to be used as found in Section II, Federal Aeronautics
Manual 18 or FAA Advisory Circular 43.13-1, unless
otherwise stated in this section.

4-2. DESCRIPTION. The PA-28 is an all metal semi-monocoque structure with an overall
length ranging from 23 feet 5.40 inches to 24 feet 7.38 inches dépending on the model
involved. The fuselage is constructed of bulkheads, stringer and stiffeners, to which all of
the outer skin is riveted. Windows include a single pane windshield and four to six side
windows, again depending upon the model. All windows are single pane, the exception being
the PA-28-235, Serial Nos. 28-10720 and up, which are equipped with double pane side
windows. A storm window is located in the forward lower section of the left window and
can be opened inward when the latch is released. The cabin entrance door is located on the
right side of the fuselage, above the wing, and is equipped with a safety latch on the top of
the door, which can be operated from the inside or outside. A door provided for entrance to
the baggage compartment (all models except PA-28-140) is located just aft of the right wing
with a key lock installed.

Each wing panel is an all metal, full cantilever semi-monocoque type construction with a
removable wing tip. Installed in each wing ahead of the main spar is a metal fuel tank with a
capacity of 25 U.S. gallons each or 50 U.S. gallons total. The PA-28-235 is equipped with
fiberglass tip tanks which increases the capacity to 42 U.S. gallons per wing or 84 U.S.
gallons total. Attached to each wing is an aileron, flap and main landing gear. The wings are
attached to each side of the fuselage by inserting the butt ends of the main spars into a spar
box carry-through. The spar box is an integral part of the fuselage structure which provides,
in effect, a continuous main spar with splices at each side of the fuselage. There are also fore
and aft attachments at the front and rear spars.

Reissued: 1/15/81 1G15 STRUCTURES



PIPER CHEROKEE SERVICE MANUAL

The all metal empennage group is a full cantilever design consisting of a vertical
stabilizer (fin), rudder and stabilator, all with removable tips. The stabilator has a trim tab
attached that is controllable from the cockpit. The stabilator also incorporates one channel
main spar that runs the full length of the stabilator and hinges to the aft bulkhead assembly
of the fuselage. All exterior surfaces are coated with enamel or acrylic lacquer. As an option
the airplane may be completely primed with zinc chromate.

4-3. WING GROUP.
NOTE

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

4-4. WING TIP.

4-5. REMOVAL OF WING TIP.
a. PA-28-140; PA-28-150, -160, -180 and PA-28R:

1. Remove the screws holding the wing tip to the wing, being careful not to damage
the wing or wing tip.

2. Pull off the wing tip far enough to disconnect the position light wire assembly.
The ground lead may be disconnected at the point of connection on the wing rib, and the
positive lead may be disconnected at the wire terminal or unscrewed from the light
assembly.

b. PA-28-235: Incorporated in each wing tip is a 17 gallon auxiliary fuel tank. Given
below are the steps recommended for removal of the tip:

1. Drain fuel from the tank to be removed. (Refer to Draining Fuel System,
Section I1.)

2. Remove the access cover from the bottom of the wing tip.

3. By working through the access, disconnect the fuel line, fuel quantity
transmitting wire and position light wire. Remove the two nuts, washers and bolts which
hold the tank to the wing.

4. Carefully remove the screws from around the wing tip and remove the tip
assembly.

c. Inspect the wing tip to ascertain that it is free of cracks, severe nicks and minor
damage. If repair is required, refer to paragraph 4-57.

Reissued: 1/15/81 1G16 STRUCTURES
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4-6. INSTALLATION OF WING TIP.
a. PA-28-140; PA-28-150, -160, -180 and PA-28R;

1. Place the wing tip in a position that the navigation light leads may be connected.
Connect the ground lead to the wing rib by use of a screw and nut, and the positive lead to
the position light by connecting the wire terminals or screwing the connectors together.
Insulate the wire terminals and be certain that the ground lead is free of dirt and film to
insure a good connection,

2. Insert the wing tip into position and install the screws around the tip. Use
caution to refrain from damaging the wing tip or wing. Check operation of the position
light.

b. PA-28-235:

1. Position the wing tip in place on the wing and insert the two bolts, washers and
nuts into their proper places and tighten. Replace the several screws around the tip tank and
tighten. Connect the position light leads, the fuel quantity transmitting wire and the fuel
line.

2. After the wing tip is installed and all connections are secured, fill the tip tank
and check for fuel leaks, operation of the fuel gauge and position light. Install the access
cover to the bottom of the wing tip.

4-7. AILERON.

4-8. REMOVAL OF AILERON. (Refer to Figure 4-1.)

a. Disconnect the aileron control rod at the aileron attachment point by removing the
nut, washers and bolt from the rod end bearing. To simplify installation note location of
washers removed.

b. Remove the attaching screws, with nuts, from the hinges at the leading edge of the
aileron, and remove the aileron by lowering the inboard end and swinging it forward to
allow the balance arm to clear the opening in the outboard rib.

4-9. INSTALLATION OF AILERON. (Refer to Figure 4-1.)

a. Install the balance arm into the opening in the outboard rib by moving the inboard
end of the aileron forward to allow the arm to be inserted through the opening. (When
installing an aileron, should the balance weight assembly, P/N 66766-00, replace an earlier
balance weight assembly, P/N 65388-34 (L) or 65388-35 (R), the wing butt rib will require
modifying per instructions in Paragraph 4-75.) Move the aileron into place and install
attaching screws and nuts. Ascertain that the aileron is free to move with no interference.

b. Attach the aileron control rod with bolt, washers and nut, dividing the washers so
that the aileron is free to rotate from stop to stop without the control rod binding or
rubbing on the opening in the aft spar. Be certain that the rod end bearing has no side play
when tightening the bolt and that the rod does not contact the side of the bracket.

¢. Actuate the aileron controls to insure freedom of movement.

Reissued: 1/15/81 1G17 STRUCTURES
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4-10. WING FLAP.

4-11. REMOVAL OF WING FLAP. (Refer to Figure 4-1.)

a. Extend the flaps to their fullest degree and remove the bolt and bushing from the
rod end bearing by use of an angle or offset screwdriver.

b. Remove the nuts, washers, bushing and hinge bolts that hold the flap to the wing
assembly.

c. Pull the flap straight back off the wing. (Refer to Paragraph 4-75 for flap inspection
and modification.)

4-12. INSTALLATION OF WING FLAP. (Refer to Figure 4-1.)

a. Replace the wing flap by placing the flap onto its proper position and inserting the
hinge bolts, bushings, washers, and nuts.

b. With the flap control in the full flap position, place the bushing on the outboard side
of the rod end bearing and insert and tighten the bolt.

¢. Operate the flap several times to be certain it is operating freely.

4-13. WING.

4-14. REMOVAL OF WING. (Refer to Figure 4-2.)
a. PA-28-140; PA-28-150, -160, -180 and PA-28-235.
1. Close the fuel valve and drain the fuel from the wing to be removed. (Refer to
Draining Fuel System, Section I1.)
2. Drain the brake lines and reservoir. (Refer to Draining Brake System, Section II.)
3. Remove the access plate at the wing butt rib and wing inspection panels. (Refer
to Access Plates and Panels, Section I1.)
4. Remove the front and back seats from the airplane.
5. Expose the spar box and remove the cockpit side trim panel assembly that
corresponds with the wing being removed.

Reissued: 1/15/81 1G18 STRUCTURES
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A339

A337 A336

SCREW ANS25-10-8
WASHER AN960-10
NUT MS20365-1032C
8 REQ

13 REQ PA-28-181 ONLY

BOLT AN3-12A

AILERO WASHER ANS60-10 (6 REQ)
N
SKETCH A

NUT MS20365-1032¢C
SKETCH B

A322

A322

AN3-11A
ANSGO0-10
MS§20365-1032¢C
63900-19 (2 REQ}
2 REQ

AN3-13A

AN960-10

MS20365-1032¢
- 63900-20 (2 REQ)
~|SKETCH C SKETCH D

Figure 4-1. Aileron and Flap Installation
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A321 -

SKETCH E-1

€335

EXISTING ANCHOR NUT
TO BE MODIFIED TO
AGREE WITH SKETCH E-2

R -

= CErremeccem e s

SKETCH E-2

1.10
MODIFIED
DEMENSION

.81
EXISTING
DIMENSION

BOLT AN23-18
NUT AN310-3
WASHER AN960-10
COTTER PIN
MS24665-132

.55R

MODIFIED CUTOUT DETAIL
RIGHT AND LEFT SIDE
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Figure 4-1. Aileron and Flap Installation (cont.)
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6. Place the airplane on jacks. (Refer to Jacking, SectionIl.)
NOTE

To help facilitate reinstallation of control cables, and
fuel and hydraulic lines, mark cable and line ends in
some identifying manner and attach a line where ap-
plicable to cables hefore drawing them through the
fuselage or wing.

7. Disconnect the aileron balance and control cables at the turnbuckles
that are located within the fuselage aft of the spar.

8. If the left wing is being removed, remove the cotter pin from the pulley
bracket assembly to allow the left aileron balance cable end to pass between the
pulley and bracket.

9. Disconnect the flap from the torque tube by extending the flap to its
fullest degree, and removing the bolt and bushing from the bearing at the aft end
of the control rod.

10. Disconnect the fuel line at thefitting located aftof the spar at the wing
butt line.

CAUTION

To prevent damage or contaminationof fuel, hydraulic
and miscellaneouslines, placea protective coverover
the line fittings and ends.

11. Remove the clamps necessary-to release the electrical harness as-
sembly. Disconnect the leads from the terminal strip assembiy by removing the
cover, and appropriate nuts and washers.

12. With the appropriate trim panel removed, disconnect the hydraulic
brake line at the fitting located within the cockpit at the leading edge of the wing.

13. If the left wing is being removed, it will be necessary to disconnect
the pitot and static tubes at the elbows located within the cockpit at the wing butt
line.

14. Arrange a suitable fuselage cradle and supports for both wings.

15. Remove the wing jacks.

16. Remove the front and rear spar nuts, washers and bolts.

17. Remove the eighteen main spar bolts.

18. Slowly remove the wing being certain that all electrical leads. cables
and lines are disconnected.

Reissued: 1/15/81 STRUCTURES
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906 ' SKETCH A
988 0,12 MIN,
0.35 MAX,
’/’\
- A
BOLT AN4-14 A
BOLT NAS1104-17 » \
WASHER AN960-4161 (UNDER HEAD)
WASHER AN360-416 (UNDER NUT) \
NUT MS20365428C
NUT NAS679-At
i
TORQUE NUT
*USED ON PA-285-180 5060 IN-LBS
SEAPLANE MODEL ONLY. SECTION A-A
L SKETCH B oo / 580 MIN.
981 - O ¢ C .- ,-—
o SEE NOTE .
1
1 O 0 »
' i SEE NOTE ]
O 2
O pomy
O TORQUE NUT B
U \\200-225 IN-LBS =
| O ———‘ I-
] Y
O @] C * {3 THREADS
1 © )
©C 0 U ¢ SECTION A-A
O o \
BOLT ANS£A )
OR __Q O o )
BOLT ANS-7A
WASHER AN960516 (AS REQ)
NUT MS20365-524C
NOTES
I. MAXIMUM OF (2) AN960-516 WASHERS BETWEEN FORWARD FACE
OF WING FITTING AND AFT FACE OF FUSELAGE FITTING. FACES
OF FITTING MAY BE AGAINST EACH OTHER.
2. AFTER REQUIRED WASHERS ARE INSERTED BETWEEN FITTINGS,
INSTALL BOLT AND CHECK TO INSURE THAT NO THREADS ARE
BEARING ON THE FORWARD FITTING PRIOR TO INSTALLING THE
NUT. USE SHORTEST BOLT WHICH WILL LEAVE 0.580 MINIMUM
FROM FITTING TO END OF BOLT. ADD AN960-516 WASHERS AS
REQUIRED (MINIMUM OF 1), TO LEAVE A MAXIMUM OF 1-1/2
VISIBLE THREADS OR MINIMUM OF THE BOLT CHAMFER EXPOSED
AFTER NUT IS TORQUED TO 200-225 INCH-POUNDS.
Figure 4-2. Wing Installation
STRUCTURES

Reissued: 1/15/81
1G23



PIPER CHEROKEE SERVICE MANUAL

BOLT LEGEND WASHER
POSITION BOLT* NUT* UNDER HEAD UNDER NUT
A-1 AN176-13A MS20365-624C | (1) AN960-616 (1) AN960-616 & (1) 96352-3
A-2 AN176-12A MS$20365-624C (1) AN960-616 (1) AN960-616 & (1) 96352-3
A-3 AN176-12A MS20365-624C | (1) AN960-616 (1) AN960-616 & (1) 96352-3
A4 AN176-12A MS20365-624C | (1) AN960-616 (1) AN960-616 & (1) 96352-3
8-1 AN176-14A MS$20365-624C | (1) AN960-616 {2) AN960-616
B-2 AN176-13A MS20365-624C | (1) ANS60-616 (2) AN960-616
B-3 AN176-13A MS20365-624C | (1) AN960-616 (2) AN960-616
84 AN176-13A MS20365-624C | (1) AN960-616 (2) AN960-616
C1 AN176-13A MS20365-624C | (1) 96352-3 (1) ANS60-616
C-2 AN176-13A MS20365-624C | (1) 96352-3 (2) AN960-616
C3 AN176-13A MS20365-624C | (1) 96352-3 (2) AN960-616
c4 AN176-13A MS20365-624C | (1) 96352-3 {2) AN960-616
C5 AN176-13A MS$20365-624C | (1) 96352-3 (1) 96352-3
D-1 AN176-13A MS$20365-624C { (1) 96352-3 {1) AN960-616
D-2 AN176-13A MS20365-624C | (1) 96352-3 (2) ANS60-616
D-3 AN176-13A MS20365-624C | (1) 96352-3 (2) AN960-616
D4 AN175-13A MS20365-624C | (1) 96352-3 (2) AN960-616
D5 AN176-13A MS20365-624C | (1) 96352-3 (1) 96352-3

*Torque Boltheads on Upper Spar Cap and Nuts on Lower Spar Cap 360-390 indbs

1786

SKETCH D
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b. PA-28R:

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

2. Drain the brake lines and reservoir. (Refer to Draining Brake System,
Section I1.)

3. Drain the hydraulic lines of the landing gear of the wing to be removed
by separating the lines and elbows at the actuating cylinder.

4. Remove the access plate at the wing butt rib and wing inspection pan-
els. (Refer to Access Plates and Panels, Section II.)

5. Remove the front and back seats from the airplane.

6. Expose the spar box and remove the side trim cockpit panel assembly
that corresponds with the wing being removed.

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

NOTE

To help facilitate reinstallation of control cables, and
fuel and hydraulic lines, mark cable and line ends in
some identifying manner and attach a line where ap-
plicable to cables before drawing them through the
fuselage or wing.

8. Disconnect theaileron balance andcontrol cablesat the turnbuckles that
are located within the fuselage aft of the spar.

9. 1If the left wing is being removed, remove the cotter pin from the pulley
bracket assembly to allow the left aileron balance cable end to pass between the
pulley and bracket.

10. Disconnect the flap from the torque tube by extending the flap to its
fullest degree, and removing the bolt and bushing from the bearing at the aft end
of the control rod.

11. Disconnect the fuel line at the fitting located inside of the wing, by re-
moving the acces panel on the forward inboard portion of the wheel well and
reaching through to the fuel line coupling.

CAUTION
To prevent damage or contaminationof fuel, hydraulic
and miscellaneous lines, place a protective cover over

the line fittings and ends.

- 12. Removethe clamps that are necessary torelease the electrical harness
assembly. Disconnect the leads from the terminal strip by removing the cover,
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and appropriate nuts and washers.
13. With the appropriate trim panel removed, disconnect the hydraulic
brake line at the fitting located within the cockpit at the leading edge of the wing.
14. Disconnect thelanding gear hydrauliclinesat the fittings aft of the spar
and within the fuselage.

15. If the left wing is being removed, it will be necessary to disconnect
pitot and static tubes at the elbows located within the cockpit at the wing butt line.
16. Arrange a suitable fuselage cradle and supports for both wings.

17. Remove the wing jacks.

18. Remove the front and rear spar nuts, washers and bolts.

19. Remove the eighteen main spar bolts.

20. Slowly remove the wing being certain that all electrical leads, cables
and lines are disconnected.

4-15. INSTALLATION OF WING. (Refer to Figure 4-2,)
a. PA-28-140; PA-28-150, -160, -180 and P A-28-235:

NOTE

PA-28-150,-160 Serial Nos. 28-1to 28-45 incl., 28-47 to
28-54 incl., 28-56, 28-57, 28-61 to 28-77 incl., 28-79 to
28-84 incl., 28-86to 28-89incl., 28-92, 28-93 and 28-94.

The subject airplanes indicated by the above serial numbers were equipped

at the factory with wing panel assemblies having a wasHout of 0°, (P/N 62010-41
L W and P/N 62010-42 R W).

All airplanes not indicated in the above serial number listing are equipped
with wing panels modified to 20 of washout, (F/N 62015-04 L. W and P/N 62015-03
R W).

During the service life of the subject airplanes there may be occasion to
replace one or bothof the wing panels having 0° washout. Under no circumstances
should one twisted and one nontwisted wing be used on the same airplane. If an
interchange of salvaged nontwisted wing panels is made in the field, the swnall
characteristics shall be tested to the requirement of Civil Air Regulation 3.120
by an authorized representative of Piper Aircraft Corporation or the Federal
Aviation Administration. Since the number of airplanes equipped with 0° washout
wing panels is relatively small, this type wing assembly will not be available for
replacement. All replacement wing panels, when required, will be furnished
having the 2° washout.

1. Ascertain that the fuselage is positioned solidly on a support cradle.
2. Place the wingin position for installation, with thesparend a few inches
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from the side of the fuselage and set on trestles.

3. Prepare the various lines, control cables, etc. for inserting into the
wing or fuselage when the wing is slid into place.

4. Slide the wing into position on the fuselage.

5. Install the eighteen main spar bolts in accordance with the bolt legend.

NOTE

When replacing a wing assembly, ascertain the wing
butt clearance is maintained. (Refer to Sketch A,
Figure 4-2.)

6. Install the bolt, washers and nut that attaches the front spar with the
fuselage fitting. A minimum of one washer is required under the nut, then add
washers as needed to leave a maximum of one and one-half threads visible or a
minimum of the bolt chamfer exposed.

7. Insert the number of washers required between the forward face of the
wing fitting and aft face of the fuselagefitting. The maximum number of washers
allowedis one AN960C-516L and one AN960C-516. It is also acceptable to have
the faces of the fittings against each other. After the required washers are in-
serted between the plates, install the bolt and check to insure thatno threads are
bearing on the forward plate prior to installing the nut. Use the shortest bolt
which will leave 0.580 of an inch minimum from the fitting to the end of the bolt.
Add washers, AN960-516, as required, (minimum of one), to leave a maximum
of one andone-half visible thread, or minimum of the bolt chamfer exposed: after
the nut is torqued.

8. Torque the eighteen main spar bolt nuts or bolt heads 360 to 390 inch-pounds. Be
certain that the bolts, nuts and washers are installed in accordance with the bolt legend. The -
forward spar attachment bolt should be torquedr in accordance with the chart of
recommended torque requirements given in Section II. Torque the rear spar attachment bolt
from 200 to 225 inch-pounds. .

9. Install the wing jacks and the tail support to the tail skid with approxi-
mately 250 pounds of ballast on the base of the tail support. Remove the fuselage
cradle and wing supports.

10. If the left wing was removed, it is necessary that the pitot and static
tubes to be connected at the elbows located within the cockpit at thewing buttline.
On occasion, one tube may be painted red, denoting the pitot tube. Replace or
install clamps where foundnecessary. In the event that a heated pitotis installed,
the plus lead must be connected at the fuselage.

11. Connect the hydraulic brake line onto thefitting located within the cock-
pit at the leading edge of the wing.

12. Connect the leads to the appropriate posts on the terminal strip and
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install the washers and nuts. (For assistance in connecting the electrical lead,
refer to the Electrical Schematics in Section VI.) Place the clamps along the
electrical harness to secure it in position and install the terminal strip dustcover. °

13. Remove the cap from the fuel line and connect it at the fitting located
aft of the spar at the wing butt line.

14. Connect the aileron balance and control cables at the turnbuckles that
are located within the fuselage aft of the spar. After the left balance cable has
been inserted through the bracket assembly and connected, install a cotter pin
cable guard into the hold that is provided in the bracket assembly.

15. Connect the flapby placing the flaphandlein the full flap position, place
the bushing on the outside of the rod end bearing and insert and tighten bolt.

16. Check the rigging and control cable tension of the ailerons and flaps.
(Refer to Rigging and Adjustment of Ailerons, and Rigging and Adjustment of
Flaps, Section V.)

17. Service and refill the brake system with hydraulic fluid in accordance
with Servicing Brake System, Section II. Bleed the system as given in Section VII
and check for fluid leaks.

18. Service and fill the fuel system in accordance with Servicing Fuel
System, Section II. Open the fuel valve and check for leaks and flow.

19. Check the operation of all electrical equipment, and pitot and static
system.

20. Remove the airplane from the jacks.

2]1. Install the cockpit trim panel assembly, spar box carpet, the front and
back seats, and wing butt rubber molding.

22. Replace all the access plates and panels on the wing involved.

b. PA-28R:

1. Ascertain that the fuselage is positioned solidly on a support cradle.

2. Place the wingin position for installation, with the spar end a few inches
from the side of the fuselage and set on trestles.

3. Prepare the various lines, control cables, etc. for inserting into the
wing or fuselage when the wing is eased into place.

4. Slide the wing into position of the fuselage.

5. Install the eighteen main spar bolts in accordance with the bolt legend.

6. Install the bolt, washers, and nut that attaches the front spar and fuse-
lage fitting. A minimum of one washer is required under the nut, then add wash-
ers as needed toleave a maximum of one and one-half threads visible or a mini-
mum of the bolt chamfer exposed.

7. Insert the number of washers required between the forward face of the
wing fittingand aft face of the fuselage fitting. The maximum number of washers
allowed is one of AN960C-516L and one AN960C-516. It is also acceptable to have
the faces of the fitting against each other. After the required washers are in-
serted between the plates, install the bolt and check to insure that no threadsare
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bearing on the forward plate prior to installing the nut. Use the shortest bolt
which will leave 0.580 of an inch minimum from the fitting to the end of the bolt.
Add washers, AN960-516, as required, (minimum of one), to leave a maximum
of one and one-half visible threads, or minimum of the bolt chamfer exposed
after the nut is torqued.

8. Torque the eighteen main spar bolts to 360 inch pounds. Be certainthat
the bolts, nuts and washers areinstalled in accordance with the bolt legend. The
forward spar attachment bolt should be torqued in accordance with the chart of
recommended torque requirements given in Section II. Torque the rear spar at-
tachment bolt from 200 to 225 pounds.

9. Install the wing jacks and the tail support to the tail skid with approxi-
mately 250 pounds of ballast on the base of the tail support. Remove the fuselage
cradle and wing supports.

10. If the left wing was removed, it is necessary that the pitot and static
tubes be connected at the elbows located within the cockpit at the wing butt line.
On occasion, one tube may be painted red, denoting the pitot tube. Replace or
install clamps where found necessary.

11. Connect the hydraulic brakelineonto the fitting locatedwithin the cock-
pit at the leading edge of the wing, and thelanding gear hydrauliclines at the fit-
tings within the fuselage aft of the spar.

12. Connect the leads to the appropriate posts on the terminal strip and
install the washers and nuts. (For assistance in connecting the electrical leads,
refer to the electrical schematics in Section X1.) Place the clamps along the
electrical harness to secureitin position and install the terminal strip dustcover.

13. Connect the fuel line at thefitting located inside of the wing, by reach-
ing through the access panel on the forward inboard portion of the wheel well.

14. Connect the aileron balance and control cables at the turnbuckles that
are located within the fuselage aft of the spar. After the left balance cable has
been inserted through the bracket assembly and connected, install a cotter pin
cable guard into the hole that is provided in the bracket assembly.

15. Connect theflap by placing the flap handle in the full flap position, place
the bushing on the outside of the rod end bearing, and insert and tighten bolt.

16. Check the rigging and control cable tension of the ailerons and fiaps.
(Refer to Rigging and Adjustment of Ailerons, and Rigging and Adjustment of
Flaps, Section V.)

17. Service and refill the brake system with hydraulic fluid in accordance
with Servicing Brake System, Section II. Bleed the system as given in Section
VII and check for fluid leaks.

18. Check the fluid level of the landing gear hydraulic system and fill in
accordance with Servicing Hydraulic Pump/Reservoir, Section II. With the air-
plane setting on jacks, operate the gear through several retraction and extension
cycles to be certain that there are no hydraulic leaks. Bleed the hydraulic sys-
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tem in accordance with Section VI.

19. Service and fill the fuel system in accordance with Servicing Fuel
System, Section II. Open the fuel valve and check for leaks and flow.

20. Check the operation of all electrical equipment, pitot and static sys-
tems.

21. Remove the airplane from jacks.

22. Install the cockpit trim panel assembly, spar box carpet, the front
and back seats and wing root rubber.

23. Replace all the access plates and panels on the wing involved.

4-16. EMPENNAGE GROUP.

4-17. STABILATOR.

4-18. REMOVAL OF STABILATOR. (Refer to Figure 4-4.)
NOTE

Before entering the aft portion of the fuselage, attach
a stand to the tail skid for support; and with the use of
a heavy pad, protect the inside of the fuselage. Be
certain to distribute weight on top of the bulkheads so
as not to damage the fuselage skin.

NOTE

Should it be necessary to move the rudder to its ex-
treme left or right for clearance, do so withthe use of
the rudder pedals or toe bax.

a. PA-28-150, -160, -180, Serial Nos. 28-1 to 28-2171 incl. and PA-28-235,
Serial Nos. 28-10003 to 28-10605 incl. (The exception being those airplanes with
Piper Kit No. 756 930 or 756 896, Stabilator Trim Modification, installed. Air-
planes with either kit installed, refer to step b.)

1. Removethe access panel to the aft section of the fuselage located at the
back wall of the baggage compartment.

2. Install cable blocks, as illustrated in Figure 4-3, on the stabilator trim
control cable at the first set of pulleys forward of the cable turnbuckle to prevent
the forward portion of the cable from unwrapping.
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982

Figure 4-3. Methods of Securing Control Cables

3. Disconnect the trim cable at the turnbuckle within the aft section of the
fuselage.
4. Relieve tension from the stabilator control cables by loosening one of
the cable turnbuckles in the aft section of the fuselage.
5. Disconnectthe stabilator control cables from the stabilator balance arm
by removing cotter pins, nuts, washers, bushings and clevis bolts.
6. Remove the screws from around the upper and lower tail cone fairing
assembly and remove the fairings separately.
7. Disconnect trim indicator cable at trim screw and trim tab control arm
from the trunnion or screw link by removing nut, washers, bushings and bolt.
8. Disconnect the trim assembly from the aft bulkhead of the fuselage by
removing the attaching nuts, washers and bolts of the horizontal and diagonal
support brackets.
9. Move the trim assembly up through the tail cone fairing cutout in the
stabilator, allowing cable to draw out, and tape it to the tail cone out of the way.
10. Remove the stabilator by disconnecting the stabilator at its hinge points
by removing attaching nuts, washers and bolts.
b. PA-28-140; PA-28-150, -160, -180, Serial Nos. 28-2171 and up; PA-28-235, Serial
Nos. 28-10606 and up; and PA-28R:
1. Remove the screws from around the upper and lower tail cone fairing
assembly and remove the fairing separately.
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2. Blockthetrim cable at the barrel of the trim screw assembly to prevent
the cable from unwrapping.

3. Remove the access panel to the aft section of the fuselage located at the
back wall of the baggage compartment.

4. Install cable blocks, as illustrated in Figure 4-3, onthe stabilator trim
control cable at the first setof pulleys forward of the cable turnbuckles to prevent
.the forward cable from unwrapping.

5. Disconnect the trim cables at the turnbuckles within the aft section of
the fuselage.

6. Relieve tension from the stabilator control cables by loosening one of
the cable turnbuckles in the aft section of the fuselage.

7. Disconnectthe stabilator control cables from the stabilator balance arm
by removing cotter pins, nuts, washers, bushings and clevis bolts.

8. Disconnect the trim indicator cable (overhead trim only) and the tab
control arm connecting links from the trim screw by removing nut, washers,
bushings and bolts.

9. Disconnect the trim assembly from the aft bulkhead of the fuselage by
removing the attaching nuts, washers and bolts of the horizontal and diagonal
support brackets.

10. Move the trim assembly up through the tail cone fairing cutout in the
stabilator and remove, with cable, from the airplane.

11. Remove the stabilator by disconnecting the stabilator at its hinge points
by removing attaching nuts, washers and bolts.

4-19. INSTALLATION OF STABILATOR. (Refer to Figure 4-4.)
NOTE

A clearance of .25 + .06 of an inch between the stabi-
lator and the side of the fuselage and .18 of an inch
minimum between all parts of the stabilator and the
tail cone assembly must be maintained throughout the
stabilator travel. Use a proper washer combination
on the stabilator hinges to attain the necessary toler-
ances.

a. PA-28-150, -160, -180, Serial Nos. 28-1 to 28-2171 incl. and PA-28-235,
Serial Nos. 28-10003 to 28-10605 incl. (The exception being those airplanes with
Piper Kit No. 756 930 or 756 896, Stabilator Trim Modification, installed. Air-
planes with either kit installed, refer to step b.)

1. Insert the stabilator in position and install attaching hinge bolts, washers
and nuts.
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2. Move the trim assembly through the cutout in the stabilator and attach the
brackets of the assembly to the aft bulkhead with bolts, washers and nuts. Draw the trim
cable around the idler pulley and trim drum, and insert the cable end into the fuselage.

3. Attach the stabilator control cables 1o the stabilator balance arm with clevis
bolts, bushings, washers, nuts and cotter pins.

4. Connect the fore and aft end of the trim cable at the turnbuckle within the aft
section of the fuselage.

5. Remove the cable blocks from the tim control cable.

6. Set stabilator control cable tension and check rigging and adjustment according
to Rigging and Adjustment of Stabilator, Section V.

7. Set stabilator trim control cable tension and check rigging and adjustment
according to instructions in Section V. During this procedure, connect the trim indicator
cable and tab control arm to the trim screw trunnion or links with bolt, washers, bushings
and nut. Insure that the tab attachment bolt head is on the side next to the trim indicator
cable to insure no interference with indicator cable.

8. Remove the pad from the aft section of the fuselage and replace the access
panel.

9. Install the tail cone fairing and remove tail stand.

b. PA-28-140; PA-28-150, -160, -180, Serial Nos. 28-2171 and up; PA-28-235, Serial
Nos. 28-10606 and up; and PA-28R:

I. Insert the stabilator in position and install attaching hinge bolts, washers and
nuts.

2. Move the trim assembly through the cutout in the stabilator and attach the
brackets of the assembly to the aft bulkhead with bolts, washers and nuts. Insert the trim
cable ends into the fuselage.

3. Attach the stabilator control cables to the stabilator balance arm with clevis
bolts, bushings, washers, nuts and cotter pins.

4. Connect the ends of the fore and aft trim cables at the turnbuckles within the
aft section of the fuselage.

5. Remove the cable block from the trim control cable within the fuselage.

6. Set stabilator control cable tension and check rigging and adjustment according
to Rigging and Adjustment of Stabilator, Section V.

7. Remove the cable blocks from the trim cable at the barrel of the trim screw
assembly.

8. Set stabilator trim control cable tension and check rigging and adjustment
according to instructions in Section V. During this procedure, connect the trim indicator
cable (overhead trim only) and the tab control arm to the trim screw, with the connecting
links of the control arm, with bolt, bushings, washers and nut. Insure that the tab
attachment bolt head ison the side next to the trim indicator cable to insure no interference
with indicator cable.

9. Remove the pad from the aft section of the fuselage and replace the access
panel.

10. Install the tail cone fairing and remove tail stand.

Reissued: 1/15/81 1H9 STRUCTURES



1H10

INTENTIONALLY LEFT BLANK



PIPER CHEROKEE SERVICE MANUAL

C338
1791

868

SKETCH A °°

—— e e el D

908

A110
A644

B80OLT AN4-344
WASHER AN960-416 . oS REQ.)
N'T M520365-428 C

BOLT AN23-12
WASHER ANS60-10
NUT AN 320-3

COTTER PIN AN3BO=2-2
BUSHING 63900=31

SKETCH F

907

SKETCH C

A116

BOLT aN3-1)
NUT AN310.3
COTTER PIN AN3B0-2-2

SKETCHE #~*®

BOLT AN35A
WASHER ANS60-10L
4 REQ.

BOLT AN3-3A
WASHER ANO60=-10L

4 REQ.

SKETCH D

Reissued: 1/15/81

1H11

Figure 4-4. Empennage Group Installation

STRUCTURES



PIPER CHEROKEE SERVICE MANUAL
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Figure 4-4. Empennage Group Installation (cont.)
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4-20. STABILATOR TRIM TAB.

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

a. Disconnect the stabilator trim control rod by removing the bolts that attach the
control rod to the stabilator trim tab.

b. Remove the stabilator trim hinge pins by cutting one end of the wire pins and
Temoving.

c. The stabilator trim tab can now be removed.

4-22. INSTALLATION OF STABILATOR TRIM TAB. (Refer to Figure 4-4.)
a. Place the trim tab in position on the aft end of the stabilator.
b. Insert new pins and secure by bending the end to a 45 degree angle.
c. Instail the control rod and attach with the four bolts and washers.

4-23. RUDDER.

4-24. REMOVAL OF RUDDER.

a. Remove the screws from around the upper tail cone fairing assembly and remove the
fairing.

b. Remove the rudder tip by removing the attaching screws and disconnect the tail
position light wire at the quick disconnect located at the tip of the rudder. Open the access
panel in the rear of the baggage compartment to gain access to the aft section of the
fusleage.

c. Relieve the cable tension from the rudder control system by loosenmg one of the
cable turnbuckles in the aft section of the fuselage.

d. Disconnect the two control cables from the rudder hom by removing the cotter
pins, nuts, washers, bushings and bolts.

e. Remove the cotter pins, nuts, washers and bolts from the upper and lower rudder
hinge pivot points.

f. Pull the rudder up and aft from the vertical fin.

4-25. INSTALLATION OF RUDDER. (Refer to Figure 4-4.)
a. Place the rudder in position and install the hinge bolts, washers, nuts and cotter pins.
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NOTE

Use any washer combination of the hinge assembly to
suit best the centering and operation of the rudder.

b. Connect the tail position light electrical lead at the quick disconnect and
cover the connector with an insulating sleeve. Tie both ends of the sleeve with
number six electrical lacing twine,

c. Connect the control cables to the rudder horn with bolts, washers, nuts and
cotter pins.

d. Check the rudder in accordance with Rigging and Adjustment of Rudder,
Section V.

e. Install the upper tail cone fairing and rudder tip and secure with theattach-
ment screws. Secure the access panel to the aft section of fuselage.

4-26. VERTICAL FIN,

4-27. REMOVAL OF VERTICAL FIN,

a. Remove the screws from the upper and lower til cone fairing, the fin tip
cover and the fairing at the forward base of the fin.

b. Remove the rudder per instructions given in Paragraph 4-24.

¢. Disconnect theleads from the antenna terminals (optional)and artach a line
to the leads to assist in reinstallation.

d. Disconnect the wire antenna (optional) that attaches to the leading edge of
the fin.

e. Disconnect the positive lead to the rotating beacon (optional) and attach a
line prior to removal. Disconnect the ground lead by removing the attachment
screw.

f. Remove the stabilator trim assembly and aft trim cable in accordance with
Removal of Stabilator Trim Assembly (Aft), Section V.

g. Remove the bolt and washer that attaches the leading edge of the fin to the
fuselage.

h. Remove the nuts, washers and bolts that secure the fin spar to the aft bulk-
head and remove the vertical fin.

4-28. INSTALLATION OF VERTICAL FIN.

a. Insert the vertical fin into position and install the bolts, washers and nuts
that secure the fin spar to the aft bulkhead.

b. Install the bolt and washer that attaches the leading edge of the fin to the
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fuselage.

c. Install the stabilator trim assembly and aft trim cable per instructions
given in Installation of Stabilator Trim Assembly, Section V.,

d. Install the rudder per paragraph 4-25.

e. Pull the electrical and antenna leads through the vertical fin with the line
that was attached.

f. Connect the antenna leads to the proper terminals and secure with washers
and nuts.

g. Connect the electrical leads at the disconnects and insulate.

h. Rig and adjust the rudder and trim control cables as given in Section V.

i. Check the operation of the radios and electrical lights.

j . Replace all fairings and access plates, and secure with attaching screws.

4-29. FUSELAGE ASSEMBLY.
4-30. WINDSHIELD.

4-31. REMOVAL OF WINDSHIELD.
a. Removethe collar molding from around the bottom of the windshield and the
trim strip from between the windshield halves by removing the attaching screws.
b. Remove the windshield by raising the lower portion of the windshield and
carefully pulling it out and downward to release the top and side edges.

NOTE

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

c. Clean the old tape and sealer from the windshield channels, strips and di-
vider post.

4-32. INSTALLATION OF WINDSHIELD. (Refer to Figure 4-5.)

a. Be certain that thenew windshield outside contours are the same as that of
the old windshield. It may be found that it is necessary to cut or grind the new
windshield to acquire the proper dimensions.

b. Apply black vinyl plastic tape around the outer edges of the entire wind-
shield.
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Figure 4-5. Windshield Installation (Typical)
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c. Apply Behr-Manning vinyl foam tape number 560 or equivalent over the plas-
tic tape, completely around the edges of the windshield.

d. Apply Behr-Manning sealant number PRC 5000 oxr equivalent under the edge
of the moldings and trim strips.

e. Place the windshield in position for installation and slide the windshield aft
and up into place, using caution not to dislocate the tape around the edges. Allow
clearance between the two windshields at the divider post for expansion.

f. Lay sealant at the bottom and center (inboard)of the windshield in the hol-
low between the outside edge and channel.

g. Lay a small amount of sealant under the center trim strip, install and se-
cure.

h. Lay black vinyl tape on the underside of the collar molding, install and se-
cure.

i. Seal with sealant any areas around windshield that mayallow water to pen-
etrate past the windshield.

j . Remove excess exposed sealer to tape.

4-33. SIDE WINDOWS.

4-34. REMOVAL OF SIDE WINDOWS. PA-28airplanesare equipped witha sin-

gle pane side windows, the exception being the PA-28-235, Serial Nos. 28-10720 to
28-7210033 inclusive, which are installed with double pane side windows. For removal of
both types of windows, the following instructions may be used:
a. Single Panel.
1. Remove the retainer molding from around the window by removing the
attachment screws.
2. Carefully remove the window from the frame.

NOTE

A damaged window should be saved to provide a pattern
for shaping the new window.

3. Remove excess tape and sealer from the window frame and molding.
b. Double Pane.
1. Remove the trim and retainer moldings from around the window by re-
moving the attachment screws,
2. Carefully remove the window from the frame.

Issued: 9 1 68 STRUCTURES
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NOTE

A damagedwindow should be savedto provide a pattern
for shaping the new window.

3. Remove excess tape and sealer from the window frame.

4-35. INSTALLATION OF SIDE WINDOWS.
a. Single Pane. (Refer to Figure 4-6.)
1. Cut or grind the new window to the same dimension as the window re-
moved.
2. Apply Behr-Manning vinyl foam tape number 560 or equivalent, on both
sides of the window around the outer edges.
3. ApplyBehr-Manning Sealant number PRC 5000 or equivalent, completely
around the outer surface of the windows at all attachment flanges.
4. Insert the window in the frame and install the retainer moldings.
5. Secure the molding with attachment screws and tighten until the vinyl
foam tape is 25% compressed by the retainers.
6. Remove the excess exposed sealer and tape.
b. Double Pane. (Refer to Figure 4-7.)
1. Cut or grind the new window to the same dimension as the window re-
moved.
2. Apply Raybestos R-15 black #565C sponge rubber adhesive or equiva-
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lent, between the edges of the outer (heavy gauge) and inner (light gauge) windows, prior to
installation.

3. Apply Behr-Manning sealant number PRC 5000 or equivalent, completely
around the outer surface of the attachment flanges.

4. Insert the window assembly in the frame and install the retainer moldings.

5. Secure the window and retainer moldings in position by installing the
attachment screws.

6. Install the trim moldings and attachment screws.

7. Remove the excess exposed sealer from around the window.

4-36. DOOR (ENTRANCE).

4-37. REMOVAL OF DOOR.
a. Remove the clevis bolt, washer and bushing from the door holder assembly.
b. Remove cotter pins, clevis pins and washers from serrated door hinges.
c. Remove the door from the airplane.

4-38. INSTALLATION OF DOOR.

a. Insert the door into position and install the washers, clevis bolts and cotter pins on
the door hinges.

b. For adjustment of door, refer to Paragraph 4-39.

c. Hook up and install the clevis bolt, bushing and washer into the door holder
assembly.

4-39. ADJUSTMENT OF DOOR.

a. To acquire the proper vertical adjustment of the door, insert the necessary washer
combination between the cabin door hinge and fuselage bracket assembly.

b. Additional adjustments may be made by tapping out the serrated door hinge,
bushings and rotating them to obtain the hinge centerline location that will provide proper
door fit.

c. To insure long life of door seals and improve sealing characteristics, it is
recommended they be lubricated with a fluorocarbon or similar dry lubricant in a spray can.

4-40. REMOVAL OF DOOR LATCH MECHANISM

a. Remove the door latch mechanism by removing the door trim upholstery and the
screws that attach the latch plate and latch mechanism to the door.

b. Disconnect the latch pull rod from the inside door handle.

c. Remove the complete latch mechanism.
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4-41. REMOVAL AND INSTALLATION OF DOOR SEAL SNUBBERS. (Refer to Figure 4-8.)

A. Toremove old seals use a thinner. such as toluol. that won't affect the painted surface. and strip off

the old seal.
B. Install the door seal as follows:

1. Ifthe surface has just been painted. allow to dry for a minimum of 2 hours before installing the

seal.
2.  Wipe the surface clean with a cleaner solvent. such as DuPont Prep-Sol 3919S.
— NOTE —
Refer to the List of Consumable Materials for types of
appropriate neoprene adhesive.
3. Make sure both the seal and surface are 65° to 100°F.
4. Adhesive should only be applied to that area to be covered by the seal. If necessary. tape offthe

affected area. The adhesive can be thinned as required with toluol. Apply adhesive in a continuous coat of.002
to .010 of an inch thick.

S.  Apply a continuous coat of adhesive of the same thickness to the seal.

6.  With the adhesive applied to the mating surface and seal. allow them to cure 3010 60 min. apart
before bonding them in place.

7. With reference to Figure 4-8, make sure the seal is properly aligned before allowing the
surfaces to come in contact. The seal should not be stretched or pulled such that the cross section of the seal is
reduced or distorted. Make sure the door closes properly and that an airtight seal is produced.

8. After positioning the seal. apply pressure to remove air bubbles and assure firm contact.

Boss
DO NOT STRETCH SNUBBER

A AROUND CORNERS (TYP) FIGURE 1
—~ ORIENT SNUBBER FLAT VIEW LOOKING INBOARD
—_] WITH THIS SURFACE R.H. SIDE

\ ADHESIVE

~ SECTION A-A
STRIKER PLATE
UNDER SNUBBER

SCUFF PLATE OVER SNUBBER I

/

NOTE / TAPE
TRIM SNUBBER TO CLEAR DOOR
LATCH PINS WHEN REQUIRED. STRIKER PLATE
OVER SNUBBER
K r-" B |
/ SECTION B-B
I_)_ B SECTION C-C

BUTT JOINT SHALL BE AT CENTER
OF DOOR JAMS + 2.0 INS

Figure 4-8. boor Snubber Installation
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4-42. INSTALLATION OF DOOR LATCH MECHANISM.

a. Place the latch assembly into position on the door.

b. Connect the latch pull rod to the inside door handle.

c. Replace the screws that attach the latch plate and mechanism to the door.
Install the door trim upholstery and secure with screws.

4-43. ADJUSTMENT OF DOOR LATCH MECHANISM. To adjust the door latch,
loosen the screwson the striker plate, make necessary adjustment, and retighten
the screws.

4-44. REMOVAL OF DOOR LOCK ASSEMBLY,

a. Remove the door trim upholstery by removing the attachment screws.

b. Loosen the nut on the lock assemblyand remove thelock by turning it side-
ways.

4-45. INSTALLATION OF DOOR LOCK ASSEMBLY.

a. Install the lock in the door by turning it sideways and placing it through the
opening provided.

b. Replace the nut on the back of the lock assembly and tighten.

c. Replace the door trim upholstery and secure with the attachment screws.

4-46. REMOVAL OF DOOR SAFETY LATCH.
a. PA-28-150, -160, -180 Serial Nos. 28-1 to 28-990 incl:
1. Remove the latch assembly by removing the two knobs and the small
trim plate at the aft end of the latch.
2. Remove the two screws from the inside trim plate and remove the plate.
3. Remove the latch assembly from the door.
b. PA-28-140; PA-28-150, -160, -180, Serial Nos. 28-991 and up; PA-28-235 and
PA-28R:
1. Removethe twohandles and the five screws holding the pan on the inside
of the door.
2. Remove the pane and pull the latch assembly through the openingon the
door.

STRUCTURES
Reissued: 1/15/81
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4-47. INSTALLATION OF DOOR SAFETY LATCH
a. PA-28-150, -160, -180 Serial Nos. 28-1 to 28-990 incl:
1. Place the latch assembly into position for installation.
2. Install the small trim plate on the aft end of the door and on the inside
of the door. Secure in place with the attachment screws.
3. Replace the knobs and tighten. Check latch for proper operation and
that the knobs are free of rubbing on the trim panels.
b. PA-28-140; PA-28-150, -160, -180 Serial Nos. 28-991 and up; PA-28-235
and PA-28R:
1. Place the latch assembly into position for installation.
2. Replace the pan and install the five screws and handles.
3. Check the latch assembly for operation and be certain that it is free of
rubbing on the trim panels.

4-48. ADJUSTMENT OF DOOR SAFETY LATCH. (PA-28-140; PA-28-150, -160, -180,
Serial Nos. 28-991 and up; PA-28-235 and PA-28R.)

a. To adjust the door safety latchremove the two screws from latch plate found
at the top of the door opening.

b. Remove the plate and turn the loop assembly in or out to make necessary
adjustrents.

¢. Replace the latch plate and secure with the two attachment screws.

4-49. BAGGAGE DOOR.

4-50. REMOVAL OF BAGGAGE DOOR. With the door open remove the hinge pin
from the hinge and remove the door.

4-51. INSTALLATION OF BAGGAGE DOOR. Place the door in position so that
the hinge halves are properly matched and install the hinge pin. It will not be
necessary to replace the hinge pin with 2 new pin if it is freeof bends and wear.

4-52. REMOVAL OF BAGGAGE DOOR LOCK ASSEMBLY.

a. With the door open remove the nut from the back of the lock assembly by
use of a special made wrench. (This tool may be fabricated from the dimensions
given in Figure 4-24.)

b. Remove the lock assembly through the front of the door.
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4-53. INSTALLATION OF BAGGAGE DOOR LOCK ASSEMBLY.
a. Place the lock into position for installation.
b. Install the nut on the lock assembly and tighten with the use of a special wrench.

4-54. REMOVAL OF BAGGAGE DOOR HINGE.

a. Remove the door from the airplane as described in Removal of Baggage Door,
Paragraph 449.

b. Remove the hinge half from the airplane or door by drilling out the rivets and
removing the hinge.

4-55. INSTALLATION OF BAGGAGE DOOR HINGE.

a. Place the hinge halves together and install the hinge pin.

b. Install the door into the closed position and drill the two end rivet holes and install
the rivets.

c. Operate the door and check for proper fit and installation. Drill the remaining holes
and install the rivets.

1—%6). RIGGING INSTRUCTIONS - SEAT BACK LOCK AND RELEASE. (Refer to Figure

a. Loosen screws (1 and 2) and ascertain that clamps (3 and 4) are in a relaxed
condition. (Push-pull cable (6) is able to move within the clamps.)

b. Place a straightedge along the lower surface of bushing (5) of the seat back release.

¢. Adjust the push-pull cable (6) by raising or lowering it until the lower surface of the
stop assembly (7) is parallel to the straightedge.

d. Secure the push-pull cable in this position by tightening screws (1 and 2) on clamps
(3 and 4). The stop (7) should be lubricated and free to swivel without excessive play.

e. Push on seat back with stop assembly (7) in an engaged position to check
engagement. Rotate the seat back release handle and check for disengagement of seat back.

STRUCT
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1 2024-13 016
2 2024-0° .020
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a4 2024-T3 .025
S 2024-T3 032
[ 2024-73 .040
7 2024-73 ,051
8 FIBERGLAS

9 THERMOPLASTIC

° HEAT TREAY TO 2024~T4 AFTER FORMING

NOTES:

1.

2.

NUMBER 8 SKIN; PA-28-140,-150,-160,-180, SERIAL NOS, 28-1 TO 28-534, 28-1231 AND UP;
PA-28-235, PA-28 R
NUMBER 9 SKIN; PA-28-140,-150,-160,-180, SERIAL NOS, 28-535 TO 28-1230
NUMBER 4 SKIN; PA-28-140, SERIAL NOS. 28-20002 AND UP.
PA-28-150,-160,-180, SERIAL NOS. 28-1 TO 28-4377.
NUMBER 5 SKIN; PA-28-180, SERIAL NOS. 284378 AND UP,
PA-28-235, SERIAL NOS, 28-10003 AND UP,
PA-28R-180, SERIAL NOS, 28-30005 AND UP,
PA-28-140, SERIAL NOS. 28-20002 TO 28-21595,
PA-28-150,-160,-180, SERIAL NOS. 28-1 TO 28-3177.
PA-28-235, SERIAL NOS. 28-10003 TO 28-10719.

. PA-28-140, SERIAL NOS. 28-21596 AND UP,

PA-28-150,-160,-180, SERIAL NOS. 28-3178 AND UP.
PA-28-235, SERIAL NOS. 28-10720 AND UP.

- NUMBER 1 SKIN; PA-28-140,-150,-160,-180 AND PA-28 R-180.

NUMBER 2 SKIN; PA-28-235.

. NUMBER 3 SKIN; PA-28-140,-150,-160.-180, AND PA-28 R-180.

PA-28-235, SERIAL NOS. 28-10003 TO 28-10560.
NUMBER 4 SKIN; PA-28-235, SERIAL NOS, 28-10561.
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4-57. STRUCTURAL REPAIRS. Structural repair methods used may be made in accordance
with the regulations set forth in Federal Aeronautics Manual 18 or FAA Advisory Circular
43.13-1A. To assist in making repairs, Figure 4-10 identifies the type and thickness of skin
structure used. Never make a skin replacement or patch from a material thinner than the original
skin. Original material and thickness is recommended and must result in a surface which is as
strong as, or stronger than, the original skin. However, flexibility must be retained so that the
surrounding areas will not receive extra stress.

When making major structural repairs, other than using factory manufactured parts, it is
recommended the manufacturer be contacted. No major alterations are recommended without
contacting the manufacturer.

4-57a. BAGGAGE COMPARTMENT INSPECTION HOLE AND COVER PLATE.
If baggage compartment inspection holes are not already installed, see Paragraph 4-79 for
installation details.

4-58. FIBERGLAS REPAIRS. The repair procedure in this manual will describe the methods
for repair of fiberglas reinforced structures. Paragraph 4-59 describes Fiberglas Touch-Up and
Surface Repairs such as blisters, open seams, delamination, cavities, small holes and minor
damages that have not harmed the fiberglas cloth material. Paragraph 4-60 describes Fiberglas
Fracture and Patch Repairs as puncture, breaks and holes that have penetrated through the structure
and damaged the fiberglas cloth. A repair kit, part number 756 729 will furnish necessary material
for such repairs, is available through Piper Aircraft Dealers.

NOTE

Very carefully follow resin and catalyst mixing instruc-
tions furnished with repair kit.

4-59. FIBERGLAS TOUCH-UP AND SURFACE REPAIRS.

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

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

¢ . Pour a small amount of resin into a jar lid or on a piece of cardboard, just enough to fill the
area being worked on. Mix an equal amount of milled fiberglas with the resin, using a putty knife
or stick. Add catalyst, according to kit instruction, to the resin and mix thoroughly. A hypodermic
needle may be used to inject gel into small cavities not requiring fiberglas millings mixed with the
gel .
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d. Work the mixture of resin, fibers andcatalyst into the damaged area, using
the sharp point of a putty knife or stick to press it into the bottom of the hole and
to puncture any air bubbles which may be present. Fill the scratch or hole above
the surrounding undamaged area about 1/16 inch.

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

f. Allow the gel to cure 10 to 15 minutes until it feels rubbery to the touch.
Remove the cellophane and trim flush with the surface, using a sharprazorblade
or knife. Replace the cellophane and allow to cure completely for 30 minutes to
an hour. The patch will shrink slightly below the structure surface as it cures.
(If wax paper is used, ascertain wax is removed from surface.)

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

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

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

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

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

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

4-60. FIBERGLAS FRACTURE AND PATCH REPAIRS.

a. Remove wax, oil and dirt from around damaged area with acetone, methyl-
ethylketone or equivalent.

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

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

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

e. Cover a piece of cardboard or metal with cellophane. Tape it to the out-
side of the structure covering the hole completely. The cellophane should face
toward the inside of the structure. If the repair is on a sharp contour or shaped
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area, a sheet of aluminum formed to a similar contour may be placed over the
area. The aluminum should also be covered with cellophane.

f. Prepare a patchof fiberglas matand cloth to coveran area two inches larger
than the hole.

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

h. Thoroughlywetmat andcloth with catalyzedresin. Daub resin on mat first,
and then on cloth. Mat should be applied against structures surface withcloth on
top. Both pieces may be wetout oncellophane and applied as a sandwich. Enough
fiberglas cloth and mat reinforcements should be used to at least replace the
amount of reinforcements removed in order to maintain the original strength. If
damage occurred as a stress crack, an extra layer or two of cloth may be used
to strengthen area.

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

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

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

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

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

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

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

p. Cover with cellophane and squeegee smooth. Allow to cure completely be-
fore removing cellophane. Let cure and resand.
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q- Brush or spray a coat of catalyzed resin to seal patch. Sand patch, finish by priming,
again sanding and applying color coat.

NOTE

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

4-61. THERMOPLASTIC REPAIRS. The following procedure will assist in making field
repairs to items made of thermoplastic which are used throughout the airplane. A list of
material needed to perform these repairs is given along with suggested suppliers of the
material. Common safety precautions should be observed when handling some of the
materials and tools used while making these repairs.

a. Surface Preparation:

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

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

b. Surface Scratches, Abrasion or Ground-in-Dirt: (Refer to Figure 4-11.)

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

2. If large dirt particles are embedded in thermoplastic parts, they can be removed
with a hot air gun capable of supplying heat in the temperature range of 300° to 400°F. Use
care not to overheat the material. Hold the nozzle of the gun about 1/4 of an inch away from
the surface and apply heat with a circular motion until the area is sufficiently soft to remove
the dirt particles.

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

c. Deep Scratches, Shallow Nicks and Small Holes: (Less than | inch in diameter.)
(Re!er to Figure 4-12.)

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

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

3. Solvent adhesives are not recommended for highly stressed areas, on thin walled
parts or for patching holes greater than 1/4 inch in diameter.

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

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

6. The patching compound is mixed in equal portions on a hard flat surface using a
figure eight motion. The damaged area is cleaned with perchlorethylene or VM&P Naptha
prior to applying the compound. (Refer to Figure 4-13))

7. A mechanical sander can be used after the compound is’cured, providing the
sander is kept in constant motion to prevent heat buildup.
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8. For repairs in areas involving little or no shear stress, the hot melt adhesives,
polyamids which are supplied in stick form may be used. Thistype of repair has alow cohesive
strength factor.

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

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

ITEMS

DESCRIPTIONS

SUPPLIERS

Buffing and Rubbing

Automotive Type —

DuPont Company

Compounds DuPont #7 Wilmington, Del. 19898
Ram Chemical #69 x 1 Ram Chemicals
Gardena, Cal. 90248
Mirror Glaze #] Mirror Bright Polish Co.,
{?\f{n, Cal. 92713
Cleaners Fantastic Spray Obtain From Local

Perchlorethylene
VM&P Naptha (Lighter
Fluid)

Suppliers

ABS-Solvent Cements

Solarite #11 Series

Solar Compounds Corp.
Linden, N.J. 07036

Solvents

Methylethyl Ketone
Methylene Chloride
Acetone

Obtain From Local
Suppliers

Epoxy Patching
Compound

Solarite #400

Solar Compounds Corp.
Linden, N.J. 07036

Hot Melt Adhesives
Polyamids and Hot Melt
Gun

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

Sears Roebuck & Co.
or Most Hardware Stores

Hot Air Gun

Temp. Range 300° to
400°F

Local Suppliers

Reissued: 1/15/81
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871

Figure 4-11., Surface Scratches, Abrasions or Ground-in-Dirt

10. This welding method requires a hot air gun and ABS rods. To weld, the gun should
be held to direct the flow of hot air into the fusion (repair) zone, heating the damaged area and
rod simultaneously. The gun should be moved continuously in a fanning motion to prevent
discoloration of the material, Pressure must be maintained on the rod to insure good adhesion.
(Refer to Figure 4-14.)

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

d. Cracks: (Refer to Figure 4-15.)

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

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

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

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

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

e. Repairing Major Damage: (Larger than | inch in diameter.) (Refer to Figure 4-16.)

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

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

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

Reissued: 1/15/81 STRUCTURES

118



PIPER CHEROKEE SERVICE MANUAL

871

' Figure 4-1 2., Deep Scratches, Shallow Nicks and Small Holes

826

THOROUGHLY MIX
USING FIGURE EIGHT
MOTION.

Figure 4-13. Mixing of Epoxy Patching Compound
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4. Coat the patch with solvent adhesive and firmly attach it over the damaged area.

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

6. The hole, etc., is then filled with the repair material. A slight overfilling of the
repair material is suggested to allow for sanding and finishing after the repair has cured. If
patching compound is used the repair should be made in layers, not exceeding a 1/2 inch in
thickness at a time, thus allowing the compound to cure and insuring a good solid buildup of
successive layers as required.

f. Stress Lines: (Refer to Figure 4-17.)

1. Stress lines produce a whitened appearance in a localized area and generally
emanate from the severe bending or impacting of the material. (Refer to Figure 4-18.)

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

g. Painting the Repair:

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

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

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

NOTE

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

4. Another important matter to consider is that hard, brittle coatings that are usually
best for abrasion resistance should not be used in areas which incur high stress, flexing or
impact. Such coating may crack, thus creating a weak area.

4-62. A.BS. THERMOPLASTIC LANDING GEAR WHEELS AND STRUT FAIRING
REPAIR INSTRUCTIONS. Instructions covering the wheel and strut fairing is contained
in a special Wheel and Strut Fairing Repair Instruction Manual, P/N 761 708V. This manual
is obtainable from Vero Beach Service and Sales Department, Piper Aircraft Corporation,
Vero Beach, Florida 32960.
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870

Figure 4-14. Welding Repair Method

827

DOUBLER PLATE BONDED TO
UNDERSIDE OF DAMAGED AREA

]

|

/

Figure 4-15. Repairing of Cracks
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an

828

DAMAGED AREA

830

PATCHING
COMPOUND

Figure 4-16. Various Repairs
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827

STRESS
LINES

Figure 4-17. Repair of Stress Lines

-

PROFILE VIEW INDICATING
DAMAGED AREA

Figure 4-18. Repair of Impacted Damage
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4-63. SAFETY WALK REPAIR.

4-64. SURFACE PREPARATION FOR LIQUID SAFETY WALK.

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

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

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

NOTE .

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

4-65. PRODUCT LISTING FOR LIQUID SAFETY WALK COMPOUND.
a. Suggested Solvents:
Safety Solvent per MIL-S-18718
Sherwin Williams Lacquer Thinner R7KC120
Glidden Thinner No. 207
b. Safety Walk Material:
Walkway Compound and matting nonslip
(included in Piper Part No. 179872.)

4-66. APPLICATION OF LIQUID SAFETY WALK COMPOUND. Liquid safety walk
compound shall be applied in an area, free of moisture for a period of 24 hours minimum
after application. Do not apply when surface to be coated is below 50 ° F. Apply liquid
safety walk compound as follows:

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

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

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

d. After recoating or touch-up, if done, allow the coating to dry for 15 minutes to one
hour before removing masking.

NOTE

The coated surface shall not be walked on for six hours
minimum after application of final coating.

4-67. SURFACE PREPARATION FOR PRESSURE SENSITIVE SAFETY WALK. The
areas to which the pressure sensitive safety walk is to be installed must be free from all
contaminates and no moisture present. If liquid safety walk is installed the area must be
prepared as follows:

a. Area must be masked off to protect painted surfaces.

b. Apply suitable stripper MEK Federal Spec. TT-M-261, U.S. Rubber No. 3339 to
wingwalk compound. As compound softens remove by using putty knife or other suitable
tool.

c. Area must be clean and dry prior to painting.

d. Prime and paint area.
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NOTE

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

4-68. APPLICATION OF PRESSURE SENSITIVE SAFETY WALK. (Kit 763 848V) '
Wipe area with a clean dry cloth to insure that no moisture remains on surface. Do not
apply when surface temperature is below 50° F. Apply pressure sensitive safety walk as
follows: o

a. Peel back the full width of the protective liner approximately 2 inches from the
leading edge of the safety walk.

b. Apply the safety walk to the wing area, begin at the leading edge, insure proper
alignment and position from wing lap.

¢. Remove the remaining protective liner as the safety walk is being applied from front
to back of wing area.

d. Roll firmly with a long handled cylindrical brush in both lengthwise directions.
Make sure all edges adhere to the wing skin.

e. Install and rivet leading edge retainer.

Reissued: 1/15/81
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4-69. CONTROL SURFACE BALANCING.

4-70. CHECKING CONTROL SURFACE BALANCE. The movable control surfaces have
been statically balanced at the time of installation at the factory and normally should not
require rebalancing. Where possible the control surfaces were set with the balance weight on
the heavy side of the limits, to permit limited repair or paint touch-up without adjusting the
balance weight. It should be noted however, that spare control surfaces are delivered
unpainted and the static balance will not necessarily fall within the limits provided, this is
more pronounced on the stabilators and rudders. The completed control surface, including
paint, should be within the limits given in Table IV-IIL. If the surface is not to be painted, the
balance weight will probably require adjustment. All replacement control surfaces, or
surfaces that have been repainted or repaired, should be rebalanced according to the
procedures given in Paragraphs 4-69 thru 4-75. The static balance of the surfaces must be as
specified in Table IV-II.

Before balancing any control surface, it must be complete including tip, trim/servo tabs
and tab actuating arms or push rods with bearings as applicable, and all optional equipment
which is mounted on or in the control surface when it is flown, including paint, position
lights and wiring, static wicks, scuff boots, etc.

If optional equipment is added or removed after balancing, the contro! surface must be
rebalanced. During balancing, trim/servo tabs must be maintained in their neutral positions.

4-71 CHECKING CONTROL SURFACES FREE PLAY. The following checks are
recommended before balancing to ascertain the amount of “free play” in the stabilator,
stabilator trim tab and aileron:

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

b. Stabilator Trim Tab: Set the stabilator trim tab in neutral position. This neutral
position is determined with the airplane properly rigged per instructions given in Section V
of this Service Manual and the trim indicator at its neutral position. Obtain a straightedge
long enough to extend from the ground up to a few inches above the trim tab trailing edge.
Place the straightedge next to the trim tab inboard (center) trailing edge, secure the
stabilator in neutral and grasping the tab, gently move it up and down, mark the limit of tab
free play on the straightedge. The overall travel (free play) must not exceed 0.15 of an inch.
The use of a dial indicator and fixed stand is recommended.

¢. Aileron: Set the aileron in its neutral position and secure. Obtain a straightedge long
enough to extend from the ground up to a few inches above the aileron trailing edge. Place
the straightedge next to the aileron ftrailing edge and gently move the aileron up and down,
mark the limit of travel (free play) on the straightedge. The overall travel (free play) must
not exceed 0.24 of an inch. Should free play exceed the limit stated make necessary repairs
as required to eliminate excessive free play. Grasp the aileron and move it spanwise
(inboard/outboard) to insure maximum end play of .035 of an inch is not exceeded.

Reissued: 1/15/81 STRUCTURES
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TABLE IV-II. BALANCING SPECIFICATIONS

Maximum Limits - Flight Conditions

STATIC BALANCE LIMITS (INCH-POUNDS)
SERIAL NOS. HEAVY SIDE HEAVY SIDE
SURFACE MODEL EFFECTED LEADING EDGE TRAILING EDGE
S PA-28-140 THRU 28-7325614 0 T0 -30
T PA-28-140 28-7425001 AND UP 0 TO -30
A PA-28-150 ALL 0 TO -30
B PA-28-160 ALL 0 TO -30
| PA-28-180 NON-STRETCHED 0 70 -30
L STABILATOR
A PA-28-180 STRETCHED STABILATOR
T 7305001 TO 7305601 +5 T0 -40
o PA-28-180 28-7405001 AND UP +5 TO -40
R PA-28R-180/200 TO 7235000 =5 10 -14
S PA-28R-200 STRETCHED STABILATOR
7235001 TO 7335446 -5 TO -40
PA-28R-200 28R-7435001 AND UP -5 T0 -40
PA-28-235 NON-STRETCHED
STABILATOR +5 TO -14

PA-28-235 7310001 TO 7310176 +5 TO -40

PA-28-235 28-7410001 AND UP +5 TO -40
R PA-28-140 UP TO 28-7325614 0 T0 -20.9
U PA-28-140 28-7425001 AND UP 0 T0 -13
D PA-28-150 ALL (o} TO -20.9
D PA-28-160 ALL 0 T0 -20.8
E PA-28-180 THRU 7305000 0 T0 -20.9
R PA-28-180 7305001 TO 7305611 0 TO -25.0
S PA-28-180 7435001 AND UP o T0 -13

PA-28R-180 THRU 7235000 0 10 -15

PA-28R-200 THRU 7235000 0 T0 -15

PA-28R-200 7235001 TO 7335455 0 TO -14

PA-28R-200 7435001 AND UP o] TO -13

PA-28-235 THRU 7310000 0o T0 -15

PA-28-235 731001 TO 7310187 o] TO -14

PA-28-235 741001 AND UP o] T0 -14
A PA-28-140 ALL o] -17
| PA-28-150 ALL 0 -17
L PA-28-160 ALL 0 -17
E PA-28-180 ALL 0 -17
R PA-28R-180 ALL +2 -15
o) PA-28R-200 ALL +2 -15
N PA-28-235 ALL +2 -20
S

STRUCTURES
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4-72 BALANCING EQUIPMENT (Refer to Figure 4-19). The balancing must be done
using a suitable tool capable of measuring unbalance in inch-pounds from the centerline of
the control surface hinge pin. A suggested tool configuration is shown in Figure 4-17. Other
tool configurations may be used, provided accuracy is maintained and recalibration capability
is provided. The tool shown in Figure 4-17 may be calibrated by placing it on the control
surface to be balanced with the balance points over the control surface hinge centerline and
the balance bar parallel to the cord line. Position the trailing edge support to align the tool
with the control surface cord line and secure in this position. Remove the tool without dis-
turbing the trailing edge support and balance the tool by adding weight to the light end as
required. (The movable weight must be at the centerline.) Place the tool on the control surface
perpendicular to the hinge centerline as shown in Figures 4-18 and 4-19. Read the scale when
the bubble level has been centered by adjustment of the movable weight.

4-73. BALANCING AILERONS. (Refer to Figure 4-20.) Position the aileron on the
balancing fixture in a draft free area and in a manner which allows unrestricted movement of
the aileron. Place the tool on the aileron, avoid rivets and keep the beam perpendicular to the
hinge centerline. Calibrate the tool as described in Paragraph 4-72. Read the scale when the
bubble level has been centered by adjustment of the movable weight and determine the static
balance. If the static balance is not within the limits specified in Table IV-II, proceed as
follows:

a. Leading Edge Heavy: This condition is highly improbable; recheck measurements
and ealculations.

b. Training Edge Heavy: There are no provisions for adding weight to balance weight to
counteract a trailing edge heavy condition; therefore, it will be necessary to determine the
exact cause of the unbalance. If the aileron is too heavy because of painting over old paint, it
will be necessary to strip all paint from the aileron and repaint. If the aileron is too heavy re-
sulting from repair to the skin or ribs, it will be necessary to replace all damaged parts and
recheck the balance.

Revised: 10/3/83 STRUCTURES
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4-74. BALANCING RUDDER. (Refer to Figure 4-20.) To balance the rudder, the
assembly must be complete including the tip assembly with all attaching screws and the posi-
tion light wiring. Place the complete assembly horizontally on knife edge supports in a draft-
free area in a manner that allows unrestricted movement. Place the tool on the rudder with
the beam perpendicular to the hinge centerline. Calibrate the tool as described in Para-
graph 4-72, Read the scale when the bubble level has been centered by adjustment of the
movable weight and determine the static balance limit. If the static balance is not within the
limits given in Table IV-II, proceed as follows:

a. Nose Heavy: This condition is highly improbable; recheck calculations and
measurements. '

b. Nose Light: In this case, the mass balance weight is too light or the rudder is too
heavy because of painting; it will be necessary to strip the paint and repaint. If the rudder is too
heavy as a result of repairs, the repair must be removed and the damaged parts replaced.
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f'igure 4-19. Control Surface Balance Tool

Reissued: 1/15/81

1120

STRUCTURES



PPS-50015

PIPER CHEROKEE SERVICE MANUAL

HOLDING

FIXTURE BALANCING TOOL

(REFER TO FIG. 4-19)
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Figure 4-20. Aileron and Rudder Balance Configuration
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NOTE

The 1974 and up models of the PA-28-140 and PA-28-180, all
PA-28-235, PA-28R-180 and PA-28R-200 have a non-
adjustable mass balance weight molded in the nose of the
rudder tip. All rudders should be maintained within the
static balance weights provided in Table IV-II.

4-75. BALANCING STABILATOR. (Refer to Figure 4-21.) To balance the stabilator, the
assembly must be complete including the trim tab, the tab push rod and end bearing,
stabilator tips and all attaching screws. Before balancing, tape the trim tab in neutral position
with a small piece of tape. Place the complete assembly on the knife edge supports in a draft-
free area in a manner that allows unrestricted movement. Place the tool on the stabilator with
the beam perpendicular to the hinge centerline. Do not place the tool on the trim tab. Calibrate
the tool as described in Paragraph 4-72 Read the scale when the bubble level has been centered
by adjustment of the movable weight and determine the static balance limit. If the static
balance is not within the limits given in Table IV-II, proceed as follows:

a. If the stabilator is out of limits on the leading edge heavy side, remove balance plates
from the mass balance weight until the static balance is within limits. Do not attempt to
adjust the stabilator tip balance weight. .

b. If the stabilator is out of limits on the trailing edge heavy side, add balance plates to
the mass balance weight until the static balance is within limits.

A128

BALANCING TOOL
{REFER TO FIG. 4-19)

HOLDING
FIXTURE

LEVEL
SUPPORT

TAPE TRIM
TAB IN
NEUTRAL POSITION

Figure 4-21. S'tabilator Balance
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4-76. AILERON BALANCE WEIGHT MODIFICATION. (PA-28-140, Serial Nos.
28-20002 to 28-25547 incl.; PA-28-150,-160, -180, Serial Nos. 28-1 to 28-5339 incl.; PA-28-235,
Serial Nos. 28-10003 to 28-11235 incl.; PA-28R-180, Serial Nos. 28-30005 to 28-31119 incl.)
To facilitate the use of new aileron balance weight assembly (P/N 66766-00) on above stated
airplanes, it will be necessary to modify the balance weight cutout in the wing rib. (Refer to
Figure 4-22.)The hole pattern in the new balance weight bracket is the same as the old bracket
with the exception of two holes. When replacing the old bracket with the new one, it is per-
missible to use the new bracket as a hole template to drill the two new holes at their proper
location. To install the balance weight assembly, the following procedure may be used:

a. Remove the aileron per Paragraph 4-8.

b. Remove the old balance weight by drilling out the rivets from around the perimeter
of the bracket. :

c. Modify the wing end rib, balance arm hole as shown in Figure 4-21.

d. Using the new bracket as a template, drill the two new holes in the rib. (Refer to
Figure 4-22.)

e. Place six cherry lock rivets, CR22494-2, in the holes within the bracket and set the
rivets.

f. Replace the six rivets around the perimeter of the bracket with MS20470AD 3-3,
and set.

g. Prior to installation, paint metal parts where necessary.

h. Install the aileron per Paragraph 4-9.

Reissued: 1/15/81 STRUCTURES
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Figure 4-22. Wing Rib Modification .

RIVETS - M520470AD3-3

Figure 4-23.
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888

Figure 4-24. Fabricated Tool for Baggage Door Lock

4-77. FLAP INSPECTION AND MODIFICATION. (Refer to Figure 4-1.) Inspect
the aft flap attaching point for security, If it is found secure, no modification is
required. If the clevis bolt appears to be working loose from the anchor nut, the
attachment point should be modified in accordance with the following instructions.

a. Remove the clevis bolt and related parts from the inboard flap hinge at-
taching point,

b. The skin on the flap must be modified in accordance with Figure 4-1.

c. Remove the existing anchor nuts from the inboard flap hinge.

d. Install a new clevis bolt and related parts and secure with castellated nuts
and cotter pins,

4-78. STABILATOR DRAIN HOLES. In order to prevent the accumulation of
water or ice in the stabilator when the aircraft is parked, it is recommended
that drain holes be added in accordance with Figure 4-25.

Reissued: 1/15/81 STRUCTURES
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Figure 4-25. Additional Drain Holes in Stabilator
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4-79. BAGGAGE COMPARTMENT INSPECTION HOLE AND COVER PLATE.
(See latest revision of Piper Service Bulletin 977.)

a. General.

Airplanes manufactured before 1979 may not have had control cable inspection access
holes in the baggage compartment floor. The following is a method of fabricating inspection
access holes in the floor of the baggage compartment, if desired.

b. Baggage Compartment Inspection Holes Fabrication Procedure. (Refer to Figure 4-26.)

While Figure 4-26 shows the hole in the left side of the baggage compartment, a
similar hole is also cut out in the right side baggage compartment floor. Installation will
require two each inspection access covers, Piper P/N 62109-00.

1. Layout cut lines

(a) Gain access to baggage compartment.

(b) Carefully remove:

(1) Right side baggage compartment Royalite plastic close out panel.
(2) Rear close out panel.
(3) Carpeting from baggage compartment floor.

(c) Determine and mark a reference center line running through baggage
compartment. Refer to Figure 4-26 for measurements.

(d) Measure two points 14.99 inches each side of the reference centerline. Joining
these two points will form the centerlines of each inspection hole.

(e) Measure two points on each side of each centerline of both holes at distances of
8.48 inches and 10.98 inches from the aft edge of the baggage compartment
floor.

(f) Connect the two 8.48” points and the two 10.98” points so that the resulting lines
cross the centerline of each hole.

(g) Using the intersection of the lines constructed in step (f) with each hole’s center-
line as the center, scribe an arc having a radius of 2.00” -

(h) Draw a line (four lines total) tangent to each side of the arcs constructed on step (g).

(i) There should now be two ovals, like the one in Figure 4-26, laid out on each side
of the baggage compartment floor.

2. Cuatting the holes.

— CAUTION —

Baggage compartment flooring is made of 0.025
inch thick aluminum. Use care when cutting
through flooring so as not to damage cables and
wiring routed below the floor.

(a) Drill a 1/4 inch hole inside of, and adjacent to, one of the scribed lines layed out
for each hole.

(b) Using a 1/8 inch router bit, cut out the two inspection holes by following the lines
layed out on each side of the baggage compartment floor.

(c) Deburr each cut edge using a file or emery wheel.

Interim Revision: February 15, 1995 STRUCTURES
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3. Installing covers.

(a) Lay one of the 62109-00 covers over one of the inspection holes. Using the
screw holes in the cover, scribe the position for the screw holes on the baggage
compartment floor.

(b) Drill a 0.120 inch hole in baggage compartment floor at each position layed out
in step (a).

(¢) Attach cover to flooring with No.8 X 0.38 corrosion resistant steel sheet metal
SCTEWsS.

(d) Repeat steps (a) through (c) on remaining hole.

4. Install baggage compartment rear and side close out panels.
5. Install baggage compartment floor carpet.

Interim Revision: February 15, 1995 STRUCTURES
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AEROFICHE EXPLANATION AND REVISION STATUS

Service manual information incorporated in this set of Aerofiche cards has been arranged in accordance
with general specifications of Aerofiche adopted by General Aviation Manufacturer’s Association, (GAMA).
The information compiled in this Aerofiche Service Manual will be kept current by revisions distributed peri-
odically. These revisions supersede all previous revisions and are complete Aerofiche card replacements
and supersede Aerofiche cards of same number in set.
Conversion of Aerofiche alpha/numeric code numbers:

First number is Aerofiche card number.

Letter is horizontal line reference per card.

Second number is vertical line reference per card.

Example: 2J16 Aerofiche card number two of given set, Grid location J16.

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

1.

A complete list of Tables for all fiche in this set.

2. A complete list of lllustrations is given and follows the Table of Contents.

3. A complete list of Tables is given for all fiche in this set and follows the list of lllustrations.

4. A complete list of paragraph titles and appropriate Grid location numbers is given at the begin-
ning of each Chapter relating to the information within a Chapter.

5. ldentification of revised material:

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

6. Revisions to this Service Manual 753-586 issued August 16, 1972 are as follows:
Revision Publication Date Aerofiche C
Effectivity
ORG720816 August 16, 1972 All
CR810115 January 15, 1981 1,2,3and 4
PR810803 August 3, 1981 1,2,3and 4
PR831003 August 3, 1983 1,2,3and 4
PR840423 April 23, 1984 1,2,3and 4
PR86115 January 15, 1986 1and 3
IR860730 July 30, 1986 1
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IR950215 February 15, 1995 1and 2
IR020228 February 28, 2002 1and 3
IR040227* February 27, 2004 1and 2

* PARTIAL REVISION OF SERVICE MANUAL 753-826

Revisions appear only in Aerofiche Cards 1 and 2. Accordingly, discard
your existing Aerofiche Cards 1 and 2 and replace them with these dated
February 27, 2004.

Consult the Customer Service Information Aerofiche (P/N 1753-755) for current revision dates for this
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SECTION V
SURFACE CONTROLS

5-1. INTRODUCTION. This section contains removal, installation, rigging, adjustment
and trim procedures for ailerons, flaps (less trim), stabilator and rudder flight control surfaces.
Also included are similar procedures for the control column and rudder and steering pedal
assembly. For removal, installation, and repair »f structural surfaces of the airplane, refer to
Section IV. :

5-2. DESCRIPTION. The PA-28 is controlled in flight by the use of three stand-
ard primary control surfaces, consisting of the ailerons, stabilator and rudder.
Operation of these controls is through the movement of the dual control columns
and dual rudder pedals. The individua: surfaces are connected to their control
components through the use of cables and push-pull tubes. Provision for direc-
tional and longitudinal trim control is provided by an adjustable trim mechanism
for the rudder and stabilator. The flaps on the PA-28 are mechanically operated
and can be positioned in four locations of 0, 10, 25 and 40 degrees.

The aileron controls consist of two-control wheels connected by torque
tubes to sprockets on each end of the horizontal control column. A chainis wrap-
ped around the sprockets and around a double sprocket on the vertical post of the
control column. The chain is connected fo the primary aileron control cable
which is routed through the center of the fuselage to the main spar and out through
the wings to a bellcrank in each wing. A balance cable is also connected to the
bellcrank. As the control wheels are moved, the control cables move the bell-
cranks and actuate push-pull rods to move the ailerons.

The stabilator controls are also connected to the control column. From
the connecting point, cables are routed around a series of pulleys down under the
floor and aft to the tail section of the airplane. The aft end of the cables connect
to the stabilator balance arm which in turn is connected to the stabilator. When
the control wheels are moved forward or aft, the cables move the balance arm -
up and down rotating the stabilator on its hinge points.

The rudder is controlled by the pilot's and co-pilot's rudder pedals. Cables
are connected to.both sides of the rudder pedal assembly and are routed aft
through the bottom of the fuselage to the rudder horn. When one rudder pedal is
pushed, the cables move in opposite directions turning the rudder horn and rud-

- der. The wingflap system is operated by a lever located between the front seats.

H e 118:Q ] ) .
Reissued: 1/15 21 2A10 SURFACE CONTROLS
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TABLE V-1 CONTROL SURFACE TRAVEL AND CABLE TENSION .

rPS 50006 PPS 50005 4

€340
Aileron
A 30° & 2°UP ALL MODELS
AILERON CHORD LINE
B 15° 3 29DN ALL MODELS
€ 0° s3' UP ALL MODELS
PREVIOUS TO 1973
0° = 2°UP 1973 MODELS - WING CHORD LINE e/ 7
AND UP
Maximum free play for alleron is 0.24 of sn inch,
measured at trailing edge {up/down movement).
Maximum free play spanwise is .035 (inboard/
~ outboard movement).
Reler to Section IV, Peragraph 4-70.
Cl40
Rudder 1681
A 27°+2° L ALL MODELS oo
8 27° 2 2° R ALLMODELS
€340
Flap
a2’ a2 ALL MODELS
8 10° ¢ 2° ALL MODELS
FLAP cuonn LINE
¢ 0°S53UP  ALL MODELS
. PREVIOUS TO 1973
0°+1° UP 1973 MODELS
AND UP
(] o \
D 40 +2 aLL MODELS
WING CHORD LINE \Z

Revised: 10/3/83 2A11 SURFACE CONTROLS
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o0ow

TABLE V-1 CONTROL SURFACE TRAVEL AND CABLE TENSION (cont.)

10 1973 except the PA-28R-200 which mcludes
modsis previous to 1972.

16° + 1° UPALL PA-zsa.,zojo MODELS
PA-28R-200 Modsls Serisl Nos. 28-7235001
and up, and PA-28-235 Modeis Serial Nos.

28-7310001 and up.

14 + 1 UF 1973 PA-28-180 SERIAL
PA-28.180 Models Serisl Nos. 28-73&0' 1

and up.

UP ALL

1
1 DN ALL MODELS - !
1° DN ALL MODELS ' 2. Refer to Section IV, Paragraph 4-70.

f . m
. Stabilator
Stabilator Trim Tab
STABILATOR CHORD LINE
© 18° & 1° UP 1974 PA-28-140 MODELS {NEUTRAL POSITION)
" All PA.28-140 Models. All models previous (SEE NOTE 3)

MODELS | 1. Maximum free play for control surface tab is
0.15 of an inch measured st 1ab trailing edge.

3. Neutrsl position of stabilator is with the
stabilator chord line parallel with the top of
the front seat tracks.

"

Rudder Pedal ‘Neutral Angle

AFT OF VERTICAL

8 degrees, 15 minutes PA-28-140, Seris! Nos. 28-20002 to 28-20520 incl.
PA-28-150, -160, -180, Seriat Nos. 28-1 10 28-1760 incl.
PA-28-235, Serisl Nos. 28-10000 to 28-10486 incl.

11 degress PA-28-140, Seriat Nos. 28-20521 to 28-7325634
PA-28-150, -160, -180, Serial Nos. 28-1761 10 28-730561"
PA-28-235, Serial Nos. 28-10487 to 28-7310187

: PA-28R-200 Models Previous to 1974

14° +3° -1° All 1974 Modsis and up
Cable Tensions

AILERON 40lbs + 5ibs ALL MODELS
FLAP 1c + 1ib ALL MODELS
-'STABH.ATOR 40tbs = 5ibs ALL MODELS
STABILATOR TRIM TAB 14ibs + 1ibs ALL MODELS
RUDDER 40bs + S5ibs 1973 MODELS

AND ALL MODELS

PREVIOUS TO 1973

+ Sibs ALL 1974 MODELS AND UP

35 Ibs

PPS 80008 -PPS 500051

NOTE

CABLE TENSIONS GIVEN APPLY ONLY TO AIRPLANES WITHOUT
AUTOPILOT BRIDLE CABLES ATTACHED. REFER TO APPROPRIATE
AUTOPILOT SERVICE MANUAL FOR PROPER CABLE TENSIONS WHEN
ATTACHING BRIDLE CABLES.

CABLE RIGGING TENSIONS SPECIFIED MUST BE CORRECTED TO
AMBIENT TEMPERATURE IN THE AREA WHERE THE TENSION IS BEING
CHECKED USING TABLE V-il.

Revised: 10.3.83
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TABLE- V-1I. CABLE TENSION VS. AMBIENT TEMPERATURE

~-10 -8 -6 -4 -2 ] 2 4 6
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For a visual description of the various control systems, refer to the illustrated figures .
throughout this section.

5-3. STANDARD PROCEDURES. The following tips may be helpful in the removal,
installation and rigging of the various assemblies:

a. It is recommended, though not always necessary to level and place the airplane on
jacks during rigging and adiustment.

b. Remove tumbuckle ba.rrels from cable ends before withdrawing the cables through
the structures.

.c. Tie a cord to the cable end before withdrawing the cable through the structures to
facilitate reinstallation of cable.

d. Turmnbuckle stations are given at their neutral positions.

e. When referring to marking cable end, etc., before disconnecting a felt marking pen
may be used.

f. Assemble and adjust the tumbuckles so that each terminal is screwed an
approximately equal distance into the barrel. Do not turn the terminals in such a manner
that will put a permanent “twist” into the cables.

. g. - Cable" tensions should be:taken with the appropnate control surface in its neutral
position.

h. After completion of each adjustment, check the tumbuckles to be sure not more
than three terminal threads are visible outside the barrel. Install the locking clips, and check
for proper installation by trying to remove the clips using fingers only. Both locking clips
may be installed in opposite holes. Locking clips which have been installed and removed
must be scrapped and not reused. Tumbuckles may be safetied in accordance with Advisory
Circular 43.13-1 A Chapter 4, Section 2.

i. When push rods or rod ends are provided with an inspection hole, the screw must be
screwed in far enough to pass the inspection hole. This can be determined visually or by
feel, inserting a piece of wire into the inspection hole. If no hole is provided, there must be a
minimum of .375 of an inch thread engagement.

j. After completion of adjustments, each jam nut must be tightened securely (Refer to

Figure 5-22 for proper installation method).

NOTE

Cable rigging tensions specified must be corrected to ambient
temperatu.re in the area where the tension is being checked,
using Table V-II.

k. When normal operation requires movement between any of the components being
clamped together, the bolt (screw) -nut shall-be tightened as required to insure intended normal
operation of the assembly, without reference to Table I1-11.

1. Unless otherwise specified, when castellated nuts are used with a cotter pin on moving
joints, the nut shall not be torqued to the Table 1I-1I values. Nuts shall be tightened to remove
looseness in the joint and then the cotter pin installed.

Reissued: 1/::/81 1414 'SURFACE CONTROLS



PIPER CHEROKEE SERVICE MANUAL

1655

l

. TEE san

OB NOLEUPN -

23. Pin

. CONTROL WHEEL

- TUBE, CONTROL WHEEL
- BOLT, WASHER & KUT
o FLEXISLE JOINT

. SPACER STOP
. CMAIN, RISHT ROLLER
. CHAIN, LEFT ROLLER
. TURNBUCKLE, CONTROL CHAINS
10. SOLT, BUSHING, NUT & COTTER PIN
11, CONTROL CABLE, STABILATOR
12. CONTROL CABLE, AILERON
13. PULLEYS, AILERON
- 14. DOLY, WASHERS (&) & NUT
1S. BOLT, WASHERS (2) & NUT
16. BOLT, WASHER, NUT & COTTER PIN
17. SPROCKET, RIGHT CONTROL WHEEL
18. SPROCKET, LEFT CONTROL WHEEL
19. IDLER SPROCKET, AFY
20. SPACER, IDLER SPROCKITS
.21, IDLER SPROCKET, FORWARD
22. BOLY ASSEMOLY
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Figure 5-1. Control Column Assembly (Typical
PA-28-140, -150, -160, -180, -235 picah
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.. CONTROL WHEEL

. TUBE, CONTROL WHEEL

. BOLT, WASHER AND NUT

. FLEXIBLE JOINT

. TEEBAR

. SPACER, STOP

. CHAIN, RIGHT ROLLER

. CHAIN, LEFT ROWLER

. TURNBUCKLE, CONTROL CHAINS
. BOLT, BUSHING, NUT & COTTER PIN
. CONTROL CABLE, STABILATOR

CONTROL CABLE, AILERON
PULLEYS, AILERON

BOLT, WASHERS (4) & NUT

BOLT, WASHERS (2) & NUT

BOLT, WASHER, NUT & COTTER PIN
SPROCKET, RIGHT CONTROL WHEEL
SPROCKET, LEFT CONTROL WHEEL
IDLER SPROCKET, AFT

SPACER, IDLER SPROCKETS

IDLER SPROCKET, FORWARD
BOLT ASSEMBLY

PIN

BOLT, WASHER & NUT

“O" RING

WASHER, CONTROL WHEEL
PLATE, CONTROL WHEEL
WASHER, CONTROL WHEEL
PULLEYS, AILERON

ARM ASSEMBLY

LINK ASSEMBLY

PULLEYS, STABILATOR

AILERON TEE BAR STOPS
SPROCKET STOP PIN
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Figure 5-2. Control Column Assembly

PA-28R
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54. CONTROL COLUMN ASSEMBLY.

5-5. REMOVAL OF CONTROL COLUMN ASSEMBLY. (Refer to Figure 5-1 or 5-2.)

a. To remove either control wheel (1) with tube (2), the following procedure may be
used: :
1. Separate the control wheel tube (2) from the flexible joint (4) that is located on
either side of the tee bar assembly (5) by removing the nut, washer and bolt (3). Pull the
tube from the flexible joint.

2. If removing the left control tube, slide the stop (6) from the tube.

3. 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 out through the forward end of the tube.

4. Remove the control wheel assembly from the instrument panel.

b. The tee bar (5) with assembled parts may be removed from the airplane by the
following procedure:

1. Remove the access panel or door to the aft section of the fuselage.

2. Relieve cable tension .from the stabilator control cables (11) at one of the

* stabilator cable turnbuckles in the aft section of the fuselage’

3. Relieve tension from the aileron control cables(12) and chams (7 and 8)
and at the turnbuckle (9) that connects the chains at the top of the tee bar (3).

4. Disconnect the control chains from the control cables where the chains
and cables join by removing the cotter pins, nuts, bolts and bushings (10).

S. Remove the tunnel cover by the following procedure:

(a) PA-28-140; PA-28-150, -160, -180; and PA-28R:
Remove the rudder trim control knob and trim cover attaching screws. Roll back
the carpet from the tunnel and remove the tunnel plate that is located just aft of
the tee bar assembly, by removing the plate attaching screws.
(b) PA-28-235:

Remove the fuel selector and rudder trim covers by removing the knobs and the
attaching screws. Disconnect the fuel indicator control lever from the fuel se-
lector torque tube by removing the attaching pinlocated at thebottom of thelever.
Remove the tunnel plate, located just aft of the tee bar, by laying back enough
tunnel carpet to remove the plate attaching screws.

6. Remove the two aileron control cable pulleys (13) attached to the lower
section of the tee bar by removing the pulley attaching bolt (14).

" 7. Disconnect the stabilator controls (11) trom the lower end of the teebar

assembly.

8. Disconnect the necessary controls, such as the mixture control, throttle
control, etc., that will allow the tee bar assembly to be removed.

9. Remove the tee bar assembly by removing the attaching bolts (15) 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.

Reissued: 1/15/81 2A17 SURFACE CONTROLS
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5-6. INSTALLATION OF CONTROL COLUMN ASSEMBLY.
(Refer to Figure 5-1 or 5-2.)

a. Thetee bar assembly may be installed inthe a::plane by the following pro-

cedure:

1. Swing the tee bar assembly into place from the right side of the cabin

and secure with attaching bolts (15), washers and nuts inserted in through each

side of the floor tunnel.

2. Connect the stabilator controls (11) to the lower end of the tee bar w1th: _

bolt, washer, nut and cotter pin (16). Allow the cable ends free to rotate.

3. Place the aileron control cables (I2) around the pulieys (13) that attach to the
lower section of the tee bar (5), position pulleys and secure with bolt, washers and nut (14).

4, Install the control wheel per step b.

5. Place the control wheels in neutral (centered) position and install the aileron
control chains (7 and 8) on the control wheel sprockets (17 and 18) and idler crossover
sprockets (19 and 21). This turnbuckle (9) must be centered between the two control wheel

. sprockets.

chain to fit snug around the control wheel sprockets and over the idler sprockets.

7. Connect the aileron control cables (12) to the ends of the chains (7 and 8) with
" bolts, bushings, nuts and cotter pins (10).

8. Adjust the chain tumbuckle (9) betweén the two control wheel sprockets to
allow the control wheels to be neutral and obtain proper cable tension as given in Table V-I.
It may be necessary, in order to have both control wheels neutral, to 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 as instructed in paragraph 5-12. Before safetying
the tumbuckle, check that when the ailerons are neutral, the control wheels will be neutral
and the chain tumbuckle centered. Also, the aileron bellcranks should contact their stops
before the control wheel hits its stop. Maintain .030 to .040 clearance between sprocket pm
and adjustable stop bolts on models having adjustable aileron tee bar stops.

9. Set stabilator cable tension with the turnbuckle in the aft section of the fuselage
and instructions given in paragraph 5-17. Check safety of all turnbuckles upon completion
of adjustments. - .

10. Tighten the connecting bolts (22) of the idler sprockeis (19 and 21).

11. Install the floor tunnel plate trim covers by the following procedure:

(a) PA-28-140; PA-28-150, -160, -180; and PA-28R: Place the tunnel plate into
posmon for installation and secure with the appropriate screws. Roll the
carpet into place and install the rudder trim cover and knob.

(b) PA-28-235: Install the floor tunnel plate and secure with the appropriate
screws. Fasten the tunnel carpet into place and install the fuel selector lever
on the selector torque tube and secure with a clevis pin and cotter pin.
Replace the fuel selector and rudder trim knob.

b. Either control wheel assembly may be installed by the following procedure:

1. Insert the control wheel tube through the instrument panel.

2. 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 forward side. Position the rudder grommet in the hole in the side of the
tube. .

3. On the left control tube install 1;he stop 6).

SURFACE CONTROLS
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- 4," Connect the control wheel tube (2) to the flexible joint (4) 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 (3) and tighten.

5-1. AILERON CONTROLS.

5-8. REMOVAL OF AILERON CONTROL CABLES. (Refer to Figure 5-3.)

a. "For the removal of either the control cables in the fuselage or the wings, first remove
the baggage area floor panel of the PA-28-140 airplane, or the rear seat bottom on the
PA-28-150, -160, -180; PA-28-235 and PA-28R airplanes.

b. To remove either the right or left primary control cables (14 or 15) that are located
in the fuselage, the following procedure may be used:

1. Remove the two front seats from the airplane.
2. Remove the tunnel cover located aft of the tee bar assembly by the following
procedure:

(a) PA-28-140; PA-28-150, -160, -180; and PA-28R. Remove the rudder trim
control knob and trim cover attaching screws. Roll back the carpet from the
tunnel and remove the tunnel plate that is located just aft of the tee bar
assembly by removing the plate attaching screws.

(b) PA-28-235: Remove the fuel selector and rudder trim covers by removing
the knobs and the attaching screws. Disconnect the fuel indicator control
lever from the fuel selector control lever from the fuel selector torque tube

- by removing the attaching pin located at the bottom of the lever. Remove
‘the tunnel plate located just aft of the tee bar by laying back enough tunnel
carpet to remove the plate attaching screws.

NOTE

To help facilitate reinstallation of control cables, mark the
cable ends and attach a line where applicable before drawing
them through the fuselage or wing.

3. Separate the primary control cable (14 or 15) at the turnbuckle (12 or 16)
located under the rear seat or floor panel aft of the main spar.

4. Remove the cable pulleys (8) attached to the lower section of the control
column tee bar assembly by removing the pulley attaching bolt (21).

5. Move the cable guard (20) under the pulley cluster (9) located just aft of the
lower portion of the tee bar by removing the cotter pin from the exposed end of the guard
and sliding it to the left or right as required.

6. Remove the cotter pins used as cable guards at the pulley (10) in the forward
area of the floor opening aft of the main spar. _

7. Disconnect the cable (14 or 15) from the control chain (4) at the control
column tee bar assembly by removing the cotter pin, nut, bolt and bushing (23) that
connect the two together. Secure the chains in some manner to prevent them from
unwrapping from around the sprockets.

8. Draw the cable back through the floor tunnel.

e o
Iy,

Reissued: 1/15/81 | 2A19 SURFACE CONTROLS



PIPER CEZROKEE SERVICE MANUAL

68300-3

1659

" 1. TURNBUCKLE, CONTROL CHAINS
2. SPROCKET, CONTROL WHEEL
3. SPROCKXET, IDLER
4. CHAIN, ALERON CONTROL
5. BRACKET, PULLEY
€. BELLCRANK, AILERON
7. ROD, AILERON CONTROL
8. PULLEY, TEE BAR
€. PULLEY, FORWARD CLUSTER
10. PULLEY, PRIMARY. CONTROL CABLE
11. PULLEY, BALANCE CABLE
12. TURNBUCKLE, RIGHT PRIMARY
" 13. CABLE, RIGHT WING PRIMARY

14, CABLE, RIGHT FUSELAGE PRIMARY
18. CABLE, LEFT FUSELAGE PRIMARY
16. TURNBUCKLE, LEFT PRIMARY

17. CABLE, LEFT WING PRIMARY

18. CALBE, RIGHT BALANCE

19. CABLE, LEFT BALANCE

20. ROD, CABLE GUARD

21. BOLY, WASHER & NUT

22. BOLT, WASHER & NUT ., -, .
23. BOLT, NUT, BUSHING & COTTER PIN
24. TURNBUCKLE, BALANCE CABLE

25. BOLT. BELLCRANK PIVOT :

0i% .y 28, BUSHING, BELLCRANK
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Figure 5-3. Aileron Controls (Typical)
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c. The pnmary control cable (13 or 17) in either wing may be removed by the
following procedure:
1. Remove the access plate to the aileron bellcrank (6) located on the nndemde of
the wing forward of the inboard end of the aileron.
2. If not previously disconnected, separate the cable at the turnbuckle (12 or 16)
located in the area aft of the main spar. -
3. Disconnect the cable from the forward end of the aﬂeron bellcrank by removmg
the cotter pin, nut, washer and bolt.
-4. Draw the cable from the wing.
c. Either balance cable (18 or 19) may be removed by the following procedure:
1. Separate the balance cable at the tumbuckle (24) in the right side of the opening
aft of the main spar.
2. If the left balance cable is to be removed, remove the cotter pin used as a cable
guard at the pulley (11) in the center of the opening.
3. Remove the access plate to the aileron bellcrank (6) located on the underside of
- the wing forward of the inboard end of the aileron.
4. Disconnect the cable from the aft end of the aileron bellcrank by removing the
_cotter pm, nut, washer and bolt. -
* 5. Draw the cable from the wing.

5-9. INSTALLATION OF AILERON CONTROL CABLES. (Refer to Figure 5-3.)
a. The installation of either the right or left primary control cable (14 or 15) that is
located in the fuselage may be accomplished as follows:
1. Draw the cable through the fuselage floor funnel.
2. Connect the cable to the end of the control chain (4) and secure using bushmg,
bolt, nut and cotter pin (23).
3. Place the cable around the pulley (9) that is located in the tunnel aft of the tee
bar. Install the cable guard (20) and secure with a cotter pin.
4. Position cables and install the cable pulleys (8) that attach to the lower section
of the tee bar assembly. Secure with bolt, washer and nut (21). . :
5. Place the cable around the pulley (10) that is located within access openmg just
aft of the main spar and install cotter pin cable guards
6. If the primary control cable in the wing is installed, connect the control cable
ends at the tumbuckle (12 or 16) located within access opening just aft of the main spar.
Check rigging and adjustment per paragraph 5-12. .
8. Install the floor tunnel plate trim covers by the following procedure: *
(a) PA-28-140; PA-28-150, -160, -180; and PA-28R: Place the tunnel plate into
position for installation and secixre with the attachment screws. Roll the
* carpet into place and install the rudder trim cover and knob.
(b) PA-28-235: Install the floor tunnel plate and secure with the attachment
_.screws. Fasten the tunnel carpet into place and install the fuel selector lever -
on the selector torque tube and secure with a clevis pin and cotter pin.
Replace the fuel selector and rudder trim covers and the rudder trim knob.
. b. The primary control cable (13 or 17) in either wing may be installed by the
following procedure:
1. Draw the control cable into the wing.
7. Connect the cable to the forward end of the aileron bellcrank (6) using a bolt,
washer. nut and cotter pin. Allow the cable end to rotate freely on the bellcrank. ]
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3. If the pmnary control cable in the fuselage is installed, connect theé ends at the .

" tunbuckle (12 or 16) located under the rear seat aft of the main " spa.

4. Check rigging and adjustment per paragraph 5-12.
- 5. Install the access plate on the underside of the wing.
c." Either balance cable (18 or 19) may be installed by the followmg procedure:
1. Draw the cable into the wing.
2. Connect the cable to the aft end of the aileron bellcrank (6) using a bolt, washer,
nut and cotter pin. Allow the cable end to rotate freely on the belicrank.
- 3. Connect the balance cable ends at the turnbuckle (24) that is located under the

~ rearseat aft of the main spar.

. 4. If the left cable was removed, install the cotter pm cable guard at the pulley (10)
located within the fuselage, aft of the main spar.
5. Check rigging and adjustment per paragraph 5-12.
6. Install the access plate on the underside of the wing.
d. Replace the rear seat bottom or floor panel and the two front seats.

SN R'EMOVAE OF AILERON BELLCRANK ASSEMBLY; #(Refer to Figure 5-3.) .

- g H

a. Remove the baggage area floor panel of PA-28-140 au'pfanes or the bottom half of
the rear seat of the PA-28-150, -160, -180; PA-28-235 and PA-28R airplanes.
b. Remove the access plate to the aileron bellcrank (6) located on the undemde of the
wing, forward of the inboard end of the aileron.
¢. Relieve tension from the aileron control cables by loosening the balance -cable
turmbuckle (24) located in the opening aft of the main spar.
d. Disconnect the pnmary (13 0or 17) and balance (18 or 19) control cables from the
bellcrank assembly by removing cotter pins, nuts, washers and bolts.
e. Disconnect the aileron control rod (7) at the aft or forward end, as desired, by
removing the cotter pin, nut, washer and bolt.
f. Remove the nut, pivot bolt (25) and washers that secure the bellcrank. The nut xs
visible from the underside of the wing. _
g. Remove the bellcrank from wzthm the wmg

5-11. INSTALLATION OF A.II.ERON BELI._;CRA’NK ASSEMBLY. (Refer to Figure 5-3.)

a. Ascertain that the belicrank pivot bushing (26) is lubricated and install in the torque
tube portion of the bellcrank (6).

" b. Place the bellcrank in position in the wing with a washer located between each end ’
of the torque tube and the mounting brackets.

c. ' Install the bellcrank pivot bolt (25) with the head up. Install a washer and nut on
the bolt, and torque nut within 20 to 25 mch-pounds Check that the bellcrank rotates
freely with little up-down play. -

d. Install and adjust control rod (7) and check aileron travel per paragraph 5-12.

e. Connect the ends of the primary (13 or 17) and balance (18 or 19) control cables to
the bellcrank using bolts, washers, nuts and cotter pins. Allow the cable ends to rotate freely
on the bellcrank.

f. Txghten the control cables at the balance cable turnbuckle (24) in the floor opening
aft of the main spar. Check cable tension per paragraph 5-12.

g. Install the access plate on the undemde of the wing and replace the floor panel or
rear sedt bottom
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1652 2084

Refer to l;'ig:ne 5-21 for tool fabrication -F-lefer to Figure 5-21 for'tool fabrication
. Figure 5-4. Belicrank Rigging Tool . . Figure 5-5. Bellcrank Rigging Tool
PA-28-140, -150, -160, -180, -235 - PA-28R

5-12. RIGGING AND ADJUSTMENT OF AILERON CONTROLS. (Refer to“Figures 5-4
thru 5-6.)

NOTE

Flap adjustment must be complete before starting aileron
adjustment.

a. To check and adjust the rigging of the aileron controls. first set the right and left
aileron bellcranks at neutral position. (Ascertain that the control chains have been rigged per
paragraph 5-6.) This may be accomplished by the following procedure:

1. Place tee bar in full forward position. Maintain in this position by use of a
suitable tool or by placing weights on aft side of stabilator if stabilator cables have been
previously tensioned.

2. Remove the access plate to each aileron bellcrank located on the underside of the
wing. forward of the inboard end of the aileron by removmg the plate attaching screws.

3. Affix a bellcrank rigging tool. as shown in Figures 5-4 or 5-5. between the
forward arm of each bellcrank and the adjacent rib. (This tool may be fabricated to dimensions
given in Figure 5-21.) 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 bellcrank must be moved to aliow 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 may also be found by _

"locating the centers of the forward and aft cable connection holes.an equal distance from the

adjaccnt inboard wing rib.
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b. With each belicrank set at neutral, the ailerons on the PA-28-140, -150, -160, -180,

2235 and 28R may be checked and adjusted for neutral as follows:

" rib.

NTROLS
Revised: 42384 2424 . SURFACE CO

. Ascertain that the bellcrank rigging tool fits snug between the bellcrank and the

2. Place an aileron rigging tool as shown in Figure 5-6 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 trailing edge of the aileron. (This tool may be fabricated to dimensions

5-23.
given m3ﬁg\‘;ll;:h the )a.ﬂeron 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
posxhon4 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 axlemn while making tl:ns adjustment. After adjustment,
retighten the jam nut . \ %

"'&

1. .375 HEIGHT SPACER IS TO BE IN UNE WITH AFT SPAR
© - . RIVET UNE, BUT-SHOULD NOT MAKE CONTACI’ WITH
ANY RIVETS.

NEUTRAL POSITION OF AILERON WILL OCCUR WHEN
THESE THREE POINTS MAKE CONTACT WITH WING AND
AILERON SKIN.

N

REFER TO FIGURE 5-23 FOR TOOL FABRICATIOTQ
\

Figure 5-6. :A‘ileron Rigging Tool
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€. Adjust primary and balance cable tension as given in Table V-I by the following
. procedure:

I. Remove the two front seats, if desired, and the baggage area floor panel offthe
PA-28-140 airplanes or the bottom of the rear seat of the PA-28-150, -160, -180; P A-28-235
and PA-28R airplanes to facilitate in the necessary operation.

2. 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.

3. Ascertain that both belicranks are at neutral posmon

4. Adjust the turnbuckles, located in the access opening just aft of the main spa:
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 turnbuckle located between the control wheel
sprockets. During adjustment, obtain a little more tension on the primary control cables to
hold the bellcranks in neutral agamst the rigging tools, finishing with even tension on all
cables.

5. Tighten the bolts to secure the idler cross-over sprockets.

6. Remove the aileron bellcrank rigging tool from each wing.

d. Check the ailerons for correct travel from neutral per dgmenswns given in Table V-],
by the following procedure:

1. Center the bubble of a protractor over the surface of an aileron at neutral
position and note the reading.

2. Move the aileron full up and down, checking the degree of travel for each direction.
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. When measuring down travel from the neutral position, maintain a light up
pressure at the center of the aft edge of the aileron. ' When measuring up travel from the
neutral position, maintain a light down pressure at the center of the aft edge of the aileron;
just sufficient to remove the slack between the bellcrank and the aileron.

3. 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
aileron bellcrank. ) _

4. Repeat this procedure for the other aileron.

e. Check to insure that the left aileron up and right aileron down stops are contacted
-, simultaneously and vice versa. Adjust stops as-required. '

f. Check the bellcrank stops to assure that the bellcrank contact is made
simultaneously, 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.

g. Check complete system for operation and safety of turnbuckles, bolts, etc.

h. Install access plates and panels.
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5-13. ADJUSTMENT OF AILERON TRIM. (PA-28-150, -160, -180, Serial Nos. 28-1 to -

28-1321 incl) Lateral trim can be effected on the ground by adjusting the metal tab attached
to the trailing edge of the left aileron.

NOTE

When an out of trim condition persists despite all the rigging
corrections that can be made, there is a possibility that the
trailing edge of the aileron has been used to move the aircraft
forward. This can result in a slight bulging of the aileron
contour at the trailing edge which will cause an out of rig
condition that is very difficult to correct.

5-14.. STABILATOR CONTROLS.

5-15. REMOVAL OF STABILATOR CONTROL CABLES. (Refer to Figure 5-8.)

a. To remove either the forward or aft stabilator cables, first remove the access panel
to the aft section of the fuselage located in the baggage compartment, the two front seats,
and the baggage area floor panel] on the PA-28-140 airplanes or the bottom of the rear seat
on the PA-28-150, -160, -180; PA-28-235 and PA-28R airplanes..

; b. Disconnect the desired control cable at the turnbuckle in the aft section of the
uselage.

¢. Either forward stabilator cable (2 or 3) may be removed by the following procedure:

1. Remove the tunnel carpet and cover plate by the following procedure

: (2) PA-28-140; PA-28-150, -160, -180 and PA-28R:
Remove the rudder trim control knob and trim cover attaching screws. Roll back the carpet
from the tunnel and remove the tunnel plate that is lowted Just aft of the tee bar assembly
by removing the plate attaching screws.
(b) PA-28-235:

Remove the fuel selector and rudder trim covers by removmg the knobs and the attaching
screws. Disconnect the fuel indicator control lever from the fuel selector torque tube by
removing the attaching pin located at the bottom of the lever. Remove the tunnel plate
located just aft of the tee bar by laying back enough tunnel carpet to remove the plate
attaching screws.

2. If the right (upper) stabilator control cable (2) is to be removed, remove the
cotter pin guards at the pulley(2) located in the forward area of the tunnel.

3. Disconnect the cables (2 and 3) from the lower end of the tee bar on PA-28-140;
PA-28-150, -160, -180 and PA-28-235 or from the idler arm on the PA-28R by remeving
cotter pin, nut, washer and bolt (15).

4. Within the access opening aft of the main spar, remove the cable rub blocks that
are attached to the spar housing by removing the block attaching screws.

5. Remove the cotter pin cable guard at the pulley cluster located in the aft area
the access opening aft of the main spar.

pA . SURFACE CONTROLS
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_Refer to Fiqure 5-24 for tool fabrication

Figure 5-7. Stabilator Rigging Tool
'NOTE

.To facilitate in the installation of control cables, a line may
be attached to the cable end prior to removal.

6. Draw the cable aft through the floor tunnel.
d. Either aft stabilator control cable (4 or 5) may be removed by the following

procedure: .

1. Disconnect the cable end at the balance arm (18) of the stabilator by removing
.the cotter pin, nut, washer and bolt (8).

2. Remove the cotter pin cable guard at the pulley (7) located either above or
below the balance arm.

3. Remove the cable from the airplane.

5-16. INSTALLATION OF STABILATOR CONTROL CABLES. (Refer to Figure 5-8.)
a. The forward stabilator cables (2 and 3) may be installed by the following procedure:

1. Draw the control cable through the floor tunnel. Ascertain that the right (upper)
cable (2) is routed around the pulley(s) (14) in the forward area of the floor tunnel.

2. Connect the cables (2 and 3) to the lower end of the control column tee bar (1)
or the idler arm with bolt, washer, nut and cotter pin (15). Allow the cable ends freedom to
Totate.

3. If the aft control cable (4 or 5) is not installed, install per step b.

4. Connect the control cable to the aft cable at the turnbuckle (16) in the aft
section of the fuselage.

5. For the right control cable (2), install the cotter pin cable guards at the pulley(s)
(14) in the forward area of the tunnel.

6. Within the access opening aft of the main spar, install the cable rub blocks (10)
to the:spar housing and secure with screws.

Revised: 4-23 84 2B3 SURFACE CONTROLS
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7. In the access opening, install the cotter pin cable guard at the pulley cluster (6).
8. Set cable tension and check rigging and adjustment per paragraph 5-17.
9. Install the floor tunnel plate and trim covers by the following procedure:
« (a) PA-28-140; PA-28-150, -160, -180 and PA-28R: Place the tunnel plate into
position for installation and secure with the attaching screws. Roll the carpet
into place and install the rudder trim cover and knob.

(b) PA-28-235: Install the floor tunnel plate and secure with the attachment
screws. Fasten the tunnel carpet into place and install the fuel selector lever
on the selector torque tube and secure with a clevis pin and cotter pin.
Replace the fuel selector and rudder trim covers and the rudder trim knob.

10. Install the front seats and rear seat bottom on floor panel.

b. Either aft stabilator control cable (4 or 5) may be installed by the following

procedure:

1. Route the cable (4 or 5) around its pulley (7) located either over or under the
balance arm (18) of the stabilator.

2. Connect the cable to the stabilator balance arm and secure with bolt, washer,
nut and cotter pin (8). (Insure bushing is installed with bolt.)

3. Connect the cable to the forward cable at the turnbuckle (16) in the aft section
of the fuselage. The upper aft:cablé (5) connects.to the right forward cable (2) and the

%

" lower cable (4) to the left cable (3).

4. Install the cotter pin cable guard at the pulley (7), where required.
5. Set cable tension and check rigging and adjustment per paragraph 5-17.
6. Install the seats and access panels. _

5-17. RIGGING AND ADJUSTMENT OF STABILATOR CONTROLS.

a. Level the airplane. (Refer to Leveling, Section I1.)

b. To check and set the correct degree of stabilator travel, the following procedure may
be used:

1. Check the stabilator travel by placing a rigging tool on the upper surface of the
stabilator as shown in Figure 5-7. (This tool may be fabricated from dimensions given in
Figure 5-24.)

: 2. Set on a bubble protractor the number of degree up travel as given in Table V-1
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.

The neutral position of the stabilator is with the stabilator
chord line parallel with the top of the front seat tracks.
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3. Set on the protractor the number of degrees down travel as given in
Table V-1 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 pro-
tractor is centered.

4. Should the stabilator travel be incorrect in either the up or down posi-
tion, remove the tail cone fairing by removing the attaching screws and with the

use of the rigging tooland bubble protractor turn the stops-located at each stabi-

lator hinge in or out (Refer to Figure 5-16. )to obtain the correct degreeoftravel
S. Ascertain that the lock nuts of the stop screws are secure and reinstall
the tail cone fairing. .
c. To check and set stabilator control cable tension, the following procedure
may be used:
1. Ascertain that the stabilator travel is correct.
2. Remove the access panel to the aft secton of the fuselage.
3. Secure the control column in the near forward position. Allow one-
quarter inch between the column and the stop bumper.,:
. 4. Check each control cable for the correct tension as given in Table V-I7
5. Should tension be incorrect, loosen the turnbuckle of the lower cable in
the aft secdon of the fuselage and adjust the turnbuckle of the upper cable to ob-
tain correct tension. Cable tension should be obtained with the control wheel at
the one-quarter inch dimension from the stop and the stabilator contacting its
stop. ‘ g : '
"~ 6. Check safety of all turnbuckles and bolts.
7. With the tension of the upper cable correct and the control wheel sdll
forward, adjust the turnbuckle of the lower cable to obtain correct tension.
8. Check the full travel of the control wheel with relation to the full travel
of the stabilator to determine that the stabilator contacts its stops before the
control wheel contacts its stops. With the control wheel in the fore and aft posi-

" tionms, the travel distance from the pomt where the stabilator contacts its stops

and the control wheel conracts its stops should be appro:umately equal. Readjust
turnbuckles if incorrect.
9. Reinstall access panels.
d. Remove the airplane from jacks.
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5-18. STABILATOR TRIM CONTROLS. (OVERHEAD TRIM.)

NOTE

If the airplane involved. is equipped with a single sta-
bilator trim cable (one turnbuckle),it will be necessary
to follow the combined instructons for removal of both
forward and aft cables.

5-19. REMOVAL OF STABILATOR TRIM ASSEMBLY. (FORWARD.)- -
(Refer to Figure 5-9.)
a. Rotate the stabilator trim crank to bring the indicator to full aft (extreme
nose high) position to facilitate removal of the trim indicator from the panel.
b. Remove the spring clip from the stabilator trim crank handle and remove
the handle. ‘
¢. Remove the headliner trim panel (light panel) ﬁrom around the trim crank
assembly by the following procedure:
1. Remove the attaching screws that secure the panel.
2. Disconnect the light wires at the quick disconnects.

NOTE

‘It is recommended that the wires be marked for iden-
tification before removal.

\ 3. Remove the panel.

d. Remove the access panel at the aft wall of the baggage compartment to gain
entry to the aft section of the fuselage.

e. Install acableblock onthe aft trim control cables, as shown in Figure 5-10.

f. Disconnect the stabilator trim cable(s) at the turnbuckle(s) located in the
aft section of the fuselage.

g. Remove the cable guard pins from the pulleys located at statons 108.16
and 138.33. Station 138.33 is accessible through the zipper on the aft area of
the headliner.

h. Remove the clevis pin cable guard from the trim crank assembly.

NOTE

To facilitate installation, it is recommended that a
~ . line be attached to the cable end prior to removal.
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SERIAL NOS. 28-1 TO 28-1410 INCL.
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PA-28-140 SERIAL NOS. 28-20657 AND UP
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PA-28-140SERIAL NOS. 28-20002 TO28-20856 INCL.
PA-23-140-160-180 SERIAL NOS . 28~1411T7028-2171
PA-28-235 SERIAL NOS. 28-10003 TO 28-10608 INCL.

PA-28-150-160-180 SERIAL NOS. 28-2172 TO 28-9377 INCL.
PA-28-235 SERIAL NOS. 28-10606 TO 28-10719 INCL.
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i. Remove the cable from the airplane.
j. The trim crank and pulley: assembly may be removed by removin% the
mounting bracket attaching screws.

5-20. INSTALLATION OF STABILATOR TRIM ASSEMBLY. (FORWARD.)
(Refer to Figure 5-9.)
a. If the oim crank and pulley assembly has been removed, install assembly
and secure with attachment screws.
b. Install the forward stabilator trim cable using the following procedure:
1. Attach a line to the right end of the control cable and pull the cable for-
ward to the crank assembly.
2. Route the cable clockwise (as view from the underside) around and into
the top groove of the crark pulley, and on to the left side of the idler pulley.
3. From around the idler pulley, route the cable around and in the bottom
groove of the crank pulley. - - B
4. With the use of a line attached to the cable end, pull the cable through
to the turnbuckle located in the aft section of the fuselage.
c. Attach the cable ends together and install guard pins in the pulley assem-
blies.
d. Insert the guard pin in the trim bracket assembly and safety with a cotter

pin.
e. Actuate the trim crank fore and aft several times to seat the cables into
the pulleys. '

f. Rig and adjust in accordance with paragraph 5-23.

g. Replace all the access plates and panels.

h. Install the headliner wim panel by connecting the electrical leads and in-
stalling attaching screws.

i. Replace the trim handle and secure with the snap ring.

5-21. REMOVAL OF STABILATOR TRIM CONTROLS. (AFT.)
(Refer to Figure 5-9.)

a. PA-28-130, -160, -180, Serial Nos. 28-1 to 28-1410 incl. (The excepton
being airplanes with Piper Kit No. 756 930 Stabilator Trim Modifications install-
ed. Airplanes with this kit installed, refer to step c.)

1. Remove the tail cone fairing by removing attaching screws.

2. Removethe access panel located at the aft wall of the baggage compart-
ment to allow access to the aft section of the fuselage.

3. To remove the trim control cable, proceed as follows:

. (a) Disconnect the cable at the turnbuckle (8) in the aft section of the

Reissued: 1/15/81 2B9 SURFACE CONTROLS
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Figure 5-10. .Methods of Securing T#im Cables - PR

(b) Remove the cable guard pin from the pulleys _iocated within the fuse-
lage at station 228.30. S
(¢) Remove the cable guard from the top suppoxrt brace of the trim
mechanism located just aft of the trim screw pulley.
e .(d) Remove the cotter pin cable guard at the idler pulley (18) which is
‘attached to the aft side of the rearward most bulkhead of the fuselage.
. (e) Draw the cable aft around the trim screw pulley (10) and then for-
ward. . .
' 4 () Remove the forward portion of the cable as givenin paragraph5-19.
. 4. The wim mechanism may be disassembled and removed from the aft
bulkhead of the fuselage as follows: - .

(2) Disconnect the trim tab control arm (15) from its support bracket
by removing nuts, washers, bushings and bolts.

(b) Disconnect the trim indicator cable (17) from the txrim screw trun-
nion (12) by removing attaching nut, washer and screw. Remove the cotter pin
cable guard at the cable pulley (10) located directly below the trunnion.

: (c) Remove the trim mechanism assembly (11) by removing the nut,
washer and bolt at each support brace (20) attachment point, and at the aft most
fuselage bulkhead. '

(d) Disassemble the trim mechanism by removing the cotter pin, washer
and nut located at each end of shaft assembly, ‘and pulling the supports with
washers from the shaft.

(e) Disassemble the shaft by removing the roll pins from the desired
component. :
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b. PA-28-140, Serial Nos. 28-20002 to 28-20656 incl; PA-28-150, -160, -180,
Serial Nos. 28-1411 to 28-2171*‘incl. and PA-28-235, Serial Nos. 28-10003 to
28-10605 incl. (The exception being those airplanes with Piper Kit No. 756 896
Stabilator Trim Modification installed. Airplanes with this kit installed, refer
to step c.)

1. Remove the tail cone fairing by removing attaching screws.

2. Removethe access panel located at the aft wall of the baggage compart-
ment to allow access to the aft section of the fuselage.

3. To remove the trim control cable, proceed as follows:

(a) Disconnect the cable at the turnbuckle (8) in the aft section of the
fuselage.

(b) Remove the cable guard pin from the pulleys located within the
fuselage at station 228.30.

(c) Disconnect the links (19) located between the trim screw (11) and
control arm (15) at the trim screw, by removing nut, washers, bushing and bolt.

(d) Remove the cotter pin that extends through the top of the rim screw
and the cable guard pin located just aft of the tim barrel (10).

(e) Remove the cotter pin cable guard at the idler pulleys which are
attached to the aft side of the rearward most bulkhead.

(f) Turn the screw down and out from the underside of the barrel.

(g) Remove the snap ring, washer and thrust washer from the bottom
of the barrel. .

(h) Disconnect the diagonal and horizontal trim assembly support ribs
from one another by removing their four attaching nuts, washers and bolts.

(i) Loosen the bolts where the horizontal ribs attach to the fuselage
bulkhead, raise the aft end of the ribs, and move the barrel (21) aft far enough
to unwrap the trim cable from around the barrel and idler pulleys (18).

(j) Remove the forward portion of the cable (6) as given in paragraph
5-19. ; ,

4. The horizontal and diagonal support ribs may be removed by removing
the cotter pincable guard at the trim indicator cable pulley located on the diagonal
rib, and removing the attaching nuts, washers and bolts that secure the ribs to

the aft bulkhead.

c. PA-28-140, Serial Nos. 28-20657 and up; PA-28- 150 -160, -180, Serial
Nos. 28-2172 to 28-9377 incl. and PA 28-235, Serial Nos. 28-10606 to 28-10719
incl.

1. Remove the tail cone fairing by removing attaching screws.

2. Removethe access panel located at the aft wall of the baggage compart-
ment to allow access to the aft section of the fuselage.

3. To remove the trim control cable, proceed as follows: _

. (a) Block the first'set of pulleys forward of the cable turnbuckles (8) in
the aft section of the fuselage by the method shown in Figure 5-10.
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(b) Remove the cable guard pinfrom the pulleys located withinthe fuse-
lage at station 228.30.

(c) Disconnect the links (19), located between the trim screw (11) and
control arm (15) at the trim screw by removing nut, washers and bolt.

(d) Remove the cotter pinthat extends through the top of the trim screw
and the cable guard pin located just aft of the trim barrel (21).

(e) Turn the screw down and out from the underside of the barrel.

() Remove the snap ring, washer and thrust washer from the bottom .

of the barrel. ,
(g) Disconnect the diagonal and horizontal (20) trim assembly support
ribs from one another by removing their four attaching nuts, washers and bolts.

(h) Loosen the attaching bolts where the horizontal ribs attach to the”
-fuselage bulkhead, raise the aft end of the ribs and remove the barrel with cable.

Draw the cable from the fuselage.

- 4. The horizontal and diagonal support ribs may be removed by remov;ng o
the cotter pin cable guard at the trim mdlcator cable pulley located on the diago-"

nal rib, and removing the attachment nuts, washers and bolts that secure the ribs
to the aft bulkhead.

d. The trim indicator cable (17) may be removed from the aft area of the fuse-
lage by disconnecting the cable from the trim screw trunnion or at the lower end
of the trim screw (11), removing the cotter pin cable guard at the pulley located
below the trim screw and dlsconnecnng the cable from the indicator wire.

5-22. INSTALLATION OF STABILATOR TRIM CONTROLS (AFT ).
(Refer to Figure 5-9.)

a. PA-28-150, -160, -180, Serial Nos 28-1 to 28- 1410 incl. (The exception
being airplanes with Piper Kit No. 756 930, Stabilator Trim Modification, in-
stalled. Airplanes with this kit installed, refer to stepc.) .

1. Thetrim mechanism may be assembled and attached to the aft bulkhead
of the fuselage as follows:

(a) Assemble the trunnion (12), stops and pulley (10) in the trim shaft
and secure with roll pins.

(b) Assemble the trim mechanism by placing an AN960-5316L washer
followed bya support on each end of the shaft assembly (11). Install washers and
nuts, check freedom of rotation of the shaft with no end play and then secure nuts
with cotter pins.

(c) Align the attachment hole of each support brace with those of the
aft bulkhead, install bolts and secure with washers and nuts.

(d) Draw the trim cable and attach the end to the trim screw trunnion,
and secure with bolts, nut and washer. With the cable placed around the pulley

located directly below. the trunnion, install the cotter pin cable guard at the pulley.

‘Reissued: 1/15/8: "B12 SURFACE CONTROLS
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2. The trim control cable may be installed by the following proceduxe:

(a) Install the forward portion of the cable as givenin parag'raph"’ﬁ-ZO .

"% (b) With the forward portion installed, route the long length (the long
length should be the left end of the cable) aft, counterclockwise around to the top
groove of the trim pulley (10), around the idler pulley (18), back around the bot-
tom groove of the trim pulley and forward to the inside of the fuselage.

(c) Draw the cable end forward and connectit withits mating end within
the fuselage.

(d) Ascertain that the cable is seated in the groove of each pulley, and
install the cotter pin cable guards at the pulleys located within the fuselage at
station 228.30 and at idler pulley at the aft fuselage bulkhead.

(e) Install the cable guard at the top support brace located just aft ¢
the rim screw pulley.

3. The trim indicator cable may be installed by attaching one end to the
trim screw trunnion. (Refer to Figure 5-9 for correct location.) Loop the cable
around the pulley below the trim screw: Install the cotter pin cable guard at the
pulley. Attach other end of the cable to the indicator wire, and at the same time
make adjustments given in paragraph 5-23.

4. Set cable tension and check rigging and adjustment per paragraph5-23.
Check safety of turnbuckle.

5. Install tail cone fairing and secure with screws.

6. Install the access panel to the aft section of the fuselage.

b. PA-28-140, Serial Nos. 28-20002 to 28-20656 incl; PA-28-150, -160, -180,
Serial Nos. 28-1411 to 28-2171 incl. and PA-28-235, Serial Nos. 28-10003 to
28-10605 incl. (The exception being those airplanes with Piper Kit No. 756 896,
Stabilator Trim Modification, installed. Airplanes with this kit installed, refer
to step c.)

1. Ascertain that the trim barrel bushmgs are lubncated and instalied in
the rib plate and clip.

2. Attach the horizontal (20) and d1agonal support ribs to the aft bulkhead
of the fuselage with bolts, washers and nuts. Start nuts only a few threads so as
to allow ribs to hang loose. Do not connect the ribs at this time.

3. Install the forward portion of the cable as given in paragraph 5-20.

4. Wrap the trim cable around the barrel (21)and idler pulley (18). To do
this, hold the barrel next to the aft end of the support braces and wrap, bringing
the end of the long length(The long length should be the left end of the cable.) aft
to the left side of the trim barrel, around the bottormn groove of the idler pulley,
then continuing to wrap in this direction until all grooves are filled.

5. Install the wim barrel (21) in the bushing between the horizontal and

diagonal ribs, and then attach the ribs, securing with bolts, washers and nuts.

Tighten bolts where the ribs attach to. the aft bulkhead.
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6. Install the thrust washer, washer and snap ring on lower end.of the

7. Install the trim screw in the barrel and secure each end wn:h a cotter
pin through the screw. :

8. Draw the cable end forward and connect it with its mating end within
the fuselage.

9. Ascertain that the cable is seated in the groove of each pulley and in-

stall the cotter pin cable guards at the pulleys located within the fuselage at sta- .

tion 228.30 and at the idler pulley at the aft fuselage bulkhead.
10. Set cable tension and check rigging and adjustment per paragraph 5-17.
Check safety of turnbuckle.

11. The trim indicator cable may be installed by attaching one end to the
lower end of thetrim screw (Refer to Figure 5-9 for correct location.)and loop- -

ing the cable around the pulley below thetrim screw. Install the cotter pin cabie

guard at the pulley. Attach other end of the cable to the indicator wire, and at‘ ,

the same time make adjustments given in paragraph 5.v23
12. Install tail cone fairing and secure with screws.
13. Install access panel to the aft section of the fuselage.
c. PA-28-140, Serial Nos. 28-20657 and up; PA-28-150,-160,-180, Serial Noc,
28-2172 to 28-9377 incl. and PA-28-235, Serial Nos. 28-10606 to 28-10719 incl.

1. Ascertain that the trim barrel bushings are lubricated and installed in
the rib plate and clip.

2. Arttach the horizontal (20) and diagonal support ribs to the aft bulkhead
of the fuselage with bolts, washers and nuts. Start nuts only a few threads so as
to allow ribs to hang loose. Do not connect the ribs at this time.

3. Wrap the trim barrel (21). To do this, first lay the center (as meas-
ured efually from each end to the center of the cable) of the trim cable inthe slot
of the barrel. Bring the upper cable through the diagonal slot in the flange at the
upper end of the barrel and wrap downin a counterclockwise direction. Bring the
lower cable through the diagonal slot in the lower end of the barrel and wrap up
in a clockwise direction. Wrapthe cable as evenlyas possible to obtain 23 wraps
onthe barrel as viewed from the side opposite the slotand with the cables extend-
ing out from the slotted side.

4. Block bothcables by clamping them between two pieces of wood laid next
to the wraps to prevent them from unwrapping. (Refer to Figure 5-10.)

S. Install the barrel in the bushings between the horizontal and diagonal
ribs, and then attach rib securing with bolts, washers and nuts. Tighten bolts
where the ribs attach to the aft bulkhead.

6. Install the thrust washer, washer and snap ring on the lower end of the
barrel. '

7. Install thetrim screw (11) in the barrel and secure each end with a cot-
ter pin through the screw.
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8. Route the cable ends into the fuselage and attach the ends to the mating
end of the forwaxrd cable. o #

9. Remove the blocks holding the forward cable tight and the aft cables at
the barrel.

10. Set cable tension and check rigging and adjustment per paragraph 5-23
Check safety of turnbuckles.

11. The trim indicator cable may be installed by attaching one end to the
lower end of the trim screw (Refer to Figure 5-9 for correct location.) and loop-
ing the cable around the pulley below the trim screw. Install the cotter pin cable
guard at the pulley. Attach other end of the cable to the indicator wire, and at
the same time make adjustments given in paragraph 5-23.

12. Install tail cone fairing and secure with screws.

13. Install the access panel to the aft section of the fuselage.

$-23. RIGGING AND ADJUSTMENT OF STABILATOR TRIM.
(OVERHEAD CONTROL.)

a. PA-28-150, -160, -180, Serial Nos. 28-1 to 28-1410 incl. (The exception
being those airplanes with Piper Kit No. 756 930, Stabilator Trim Modification,
1nsta11ed Airplanes with this kit installed, refer to step b.) (Refer to Figure

5-9.)

1. Level the airplane. (Refer to Leveling, Section II.)

2. Check for proper stabilator trim cable tension as given in Table V-I.
If the cables were disconnected, rotate control crank (1) several times to allow
the cables to seat and recheck tension.

3. Position the stabilator against its down stop. Ascertain that the stab-
ilator travel-is correctly set according to Table V-I.

4. Turnthe trim crank until the aft end of the wurnbuckle of the right trim
cableis positioned approximately one-half inch forward of the double pulleyclus-
ter at the top of the rear bulkhead at station 228.3.

5. Check that the trim screw trunnion (12) is turned down until it contacts
the top of the lower screw stop of the trim assembly. If the trunnion is not con-
tacting the stop, and the fork (14) between the trim support bracket (13) and the
trim control arm (15) is not disconnected, -disconnect the arm from the tab by
removing the connecting bolts. With the turnbuckle still at the one-half dimen-
sion from the pulley, turn the screw down until the trunnion contacts the stop.

6. With the stabilator positioned against its down stop, adjust the trim
actuating arm until the trailing edge of the tab aligns with the trailing edge of the
stabilator. Adjust by loosening the jam nut on the fork of the control arm and
turning the fork in or out as required.

- 7. Connect the control arm to the tab and secure with bolts.

Reissued: 1/15 /81 2B1S5 SURFACE CONTROLS



Lot %" 'il" s

" PIPER CHERGXEZ SERVICE MANUAL

8. Movethe stab1lator to the neutral position and secure. To find‘neutral,

' place a rigging tool onthe upper surface of the stabilator as shownin Fi igure 5-8.

Zero a bubble protractor, set it on the rigging tool and t11t the stabilator until
the bubble is centered.
9. Turn the trim crank until the trailing edge of the tab aligns with the
trailing edge of the stabilator.
10. Check the bubble of the protractor over the neutral tab and then check

tab travels as given in Table V-I1. The degree of travel on the protractor is de- ... .

termined 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. N
11. To obtain correct travels, if incorrect, adjust by disconnec:ing the ac- . .
tuating arm and turning it in or out as required. Recomnect the arm to the tab.
12. Secure the jam nut against the fork.
- 13. Turn the &wim_ wheel to full travel and check for turnbuckle clearance.
and location of tab indicator.
b. PA-28-140; PA-28-150, -160, -180, Serial Nos 28 1411 to 28-4377 incl. and

PA-28-235, Serial Nos. 28-10003 to 28-10719 incl. (Refer to Figure 5-9.)

1. Level the airplane. (Refer to Leveling, Section II.)

2. Check for proper stabilator trim cable tension as givenin Table V-1.
If the cables were disconnected, rotate control crank (1) several times to allow
the cables to seat and recheck tension.

3. Position the stabilator against its down stop. Ascertain that the stabi-
lator travel is correctly set according to Table V-I.

4. Turnthe trim crank until the aft end of the turnbuckle of the right trim

- cableis positioned approximately one-half inch forward of the double pulley clus-
.ter at the top of the rear bulkhead at station 228.3.

5. Check that the trim screw isturned down until the cotter pin stop in the
top of the screw is contacting the plate (9) on the horizontal support rib (20) of
the trim assembly. If the stop is not contacting the plate, and the links between
the screw (11) and the trim control arm (15) are not disconnected, disconnect the
two by removing the connecting nut, washer and bolt. With the turnbuckle still
at the one-half dimension from the pulley, turn the screw down until the pin con-
tacts the plate.

6. Withthe stabilator positioned against its down stop, adjust thetrim ac-
tuating arm until the trailing edge of the tab aligns with the trailing edge of the
stabilator. Adjust by loosening the jam nut onthe end bearing of the control arm
and turning the bearing in or out as required.

7. Connect the links to the control arm and secure with bolt, washers and
nut.
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8. Move the stabijlator to the neutral position and secure. To find neutral,
place a rigging tool on the upper surface of the stabilator as shown in Figure
5-8. Zero a bubble protractor, set it on the rigging tool and tilt the stabilator
until the bubble is centered.

9. Turn the trim crank until trailing edge of the tab aligns with the trail-
ing edge of the stabilator.

10. Check the bubble of the protractor over the neutral tab and then check
tab travels as given in Table V-I. The degree of travel on the protractor is de-
termined 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. - '

I1. To obtain correcttravels, 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. '

12. Secure the jam nut on the actuating arm rod end.

13. Tuzrn the trim wheel to full travel and check for turnbuckle clearance
and location of tab indicator.

5-24. STABILATOR TRIM CONTROLS. (FLOOR TRIM.)

5-25. REMOVAL OF STABILATOR TRIM ASSEMBLY. (FORWARD.)
(Refer to Figure 5-11.) '

a. To removethetrim control wheel assembly and/or the trim control cables,
first remove the panel to the aft section of the airplane.

b. Ifthe afttrim cable(12)is not tobe removed, block the cables atthe pulleys

-(13) in the upper aft section of the fuselage to prevent them from unwrapping from

the rim drum. (Refer to Figure 5-10.)

c. Loosen the cables if the trim control wheel(l)is to be removed or discon-
nect if the cables are also to be removed. Do this at the trim cable turnbuckles
(10 and 11) in the aft section of the fuselage.

d. The control wheel (1) with drum (3) may be removed by the following pro-
cedure:

1. Remove the control wheel cover by removing the cover attaching screws.

2. The wheel assembly may be removed from its mounting brackets by
removing nut, washer and bolt (7) that secures the wheel between the brackets.
Draw the wheel from the brackets. Use caution not to damage trim indicator
wire (2).

3. Unwrap the left cable (9) from the drum.

4. The wheel and drum are joined by a push fit, separate these two items
with their center bushing and unwrap the right cable (8).
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Figure 5-11. Stabilator Trim Control (Floor Control)
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5. Tiethe cables forward to prevent them from shppmg back into the floor
tunnel £ 1

. The trim control cables (8 and 9) may be removed by the following proce-
dure

1. Removethe rear seat bottom or floor panel, whichever applies, and the
front seats, if desired. ,

2. Unfasten the carpet from the aft portion of the floor tumnel and lay it
forward.

3. Remove the tunnel cover located between the trim control wheel and the
spar cover by removing attaching screws.

4. Removethe cable pulleys (6) located in the tunnel by removing the cotter
pin, washer and clevis pin (5).

5. Removethe cable rub blocks (37) located on the aft side of the main spar
by removing the block attaching screws.

6. Remove the cable guard pin (36) at the pulley cluster (34) located just
aft of the wing flap torque tube at station 127.25.

7. If installed, remove the cable pulleys (33) .within the aft section of the
fuselage at station 156.5 by removing nut, washer, bushing and bolt.

8. With the cables disconnected from the trim control wheel, draw the
cable(s) through the floor tunnel.

5-26. INSTALLATION OF STABILATOR TRIM ASSEMBLY. (FORWARD.)

- (Refer to Figure 5-11.)

a. The wim control wheel with drum may be installed by the following proce-
dure:

1. Wrapthe right trim cable on the trim drum by inserting the swaged 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.

2. Arttach 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.

3. Wrap theleft trim cable onthe drum by inserting the swaged ball of the
cable in the slot provided in the flanged side (left side) of the drum and looking
atthis side, wrapthe drum withthree wraps of the cablein a clockwise direction.

4. Lubricate and install the bushing in the control wheel and drum.

5. Alignthe control cables and position the control wheel assembly between
its mounting brackets. Ascertain that the end of the trim indicator wire is posi-
tioned in the spiraled slot of the drum withno bind onthe end. Install the retainer
bolt from the left side and install washer and nut.

6. Install the cover over the control wheel and secure with screws, unless
the costrol cables have yet to be installed.
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b. The trim control cables may be installed by the following procedure:
1. Draw the cable(s) through the floor tunnel.
2. Wrap the cable drum and install the trim control wheel as given in
step a.
3. Position the cable pulleys on their mounting bracket within the floor
tunnel and install the clevis pin, washer and cotter pin.
4. Connect the cable to the aft cable at the turnbuckle in the aft section of
the fuselage. Install aft cable if not installed.
5. If previously installed, install the pulleys inthe aft lower section of the
fuselage at station 156.5 forward of the cable turnbuckles. '
6. Install the cable guard atthe underside of the pulleys located just aft of
the flap torque tube at station 127.25 and secure.
7.. Install the cable rub blocks located on the aft side of the main spar
housing and secure with screws.
- 8. Remove the blocks that secure the aft tr;.m cable and check that the_
cables are seated on their pulleys. .
c. Setcable tension and check rigging and adJustrnent per paragraph 5-29.
Check safety of all turnbuckles.
d. Install the tunnel cover on the tunnel and secure with screws.
e. Install the carpet over the floor tunnel.
f. Install the cover over the trim control wheel and secure with screws and
special washers.
g. Install the floor panel and seat belt attachments aft of the main spar and
secure panel with screws.
h. Install the panel to the aft section of the a1rp1ane and the seats.

. 5-27. RE’VIOVAL OF STABILATOR TRIM ASSEMBLY (AFT )

(Refer to Figure 5-11.)
. Remove the access panel to the aft section of the fuselage.

b Block the trim cables at the first set of pulleys (33) forward of the cable
turnbuckles (10 and 11) in the aft section of the fuselage by a method shown in
Figure 5-10.

c. Disconnect the cable (12) at the turnbuckles (10 and 11) in the aft section
of the fuselage.

d. Remove the tail cone by removing its attaching screws.

e. Disconnect the link (25) between the trim screw (23) and the trim control
arm (28) by removing the nut, washer and bolt (24) that connects the link to the
screw.

f. Remove the cotter pin from the top of the screw (23), and turn the screw
down and out of the barrel (20).
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g. Remove the snap ring (32), washer (31) and thrust washer (30) from the
bottom of the barrel. ¢

h. Disconnect the diagonal rib (22) from the horizontal rib (16) that supports
the trim assembly by removing the four attaching nuts, washers and bolts.

i. Draw the trim cable (12) from the fuselage. :

5-28. INSTALLATION OF STABILATOR TRIM ASSEMBLY. (AFT.)
(Refer to Figure 5-11.) '

a. Wrap the trim barrel (20) by first laying -the center (as measured equally
from each end to the center of the cable) of the trim cable (12) in the slot of the
barrel. Bring the upper cable through the diagonal slot in the flange at the upper
end of the barrel and wrap downin a counterclockwise direction. Bring the lower
cable through the diagonal slot in the lower end of the barrel and wrap upina
clockwise direction. Wrap the cable as evenly as possible to obtain 23 wraps on
the barrel as viewed from the. side oppos1te the slot and with the cables extending
out from the slotted side.

b. Block both cables by clamping them between two pieces of wood laid next to
the wraps to prevent them from unwrapping.

c. Ascertain that the barrel bushings (19 and 29) are installed in the rib plate
(17) and clip (21).

d. Lubricate the bushings and install the trim barrel (20) in the bushings be-
tween the two support ribs. Attach the bottom diagonal rib (22) to horizontal rib
(16) and secure with bolt, washers and nuts. .

e. Install the thrust washer (30), washer (31) and snap ring (32) on the lower
end of the barrel.

f. Install the trim screw (23) in the barrel (20) and secure each end with a
cotter pin through the screw.

g. Route the cables into the fuselage and attach the ends to the forward trim
cables (8 and 9).

h. Remove the blocks that are holding the forward cables tight and aft cables
at the barrel.

i. Set cable tension and check rigging and adjustmnent per paragraph 5-29.
Check safety of all turnbuckles. -

j . Install the tail cone and secure with screws.

k. Install the access panel to the aft section of the fuselage
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'5-29. RIGGING AND ADJUSTMENT OF STABILATOR TRIM. (FLOOR

CONTROL.) PA-28-180, Serial Nos. 28-4378 and up; PA-28-235, Serial Nos. 28-10720 and
up; and PA-28R. (Refer to Figure 5-11.)

a. Level the airplane. (Refer to Leveling, Sectmn II.)

b. Check for proper stabilator trim cable tension as given in Table V-I. If
cables were disconnected, rotate control wheel several timesto allow the cables
to seat and recheck tension. ,

c. Secure the stabilator in neutral position. To find neutral, place a rigging
tool onthe upper surface of the stabilator as shownin Figure 5-7. Zero a bubble -
protractor, setit onthe riggingtool and tilt the stabilator until the bubbleis cen-
tered.

d. With the stabilator centered, turn the trim wheel (1) until the aft end of the

turnbuckle (10) of the right trim cable (8) is approximately two inches forward of

the double pulleys (13) at the top of the rear bulkhead at station 228.3.

e. Check that the trim -screw (23)‘ is turned down .until the cotter pin stop.in.... .
the top of the screw is contacting the plate (17) on the*hérizontal support rib (16)--- ..

of the trim assembly. If the stop is not contacting the plate, the links (25) be- °
tween the screw (23) and the trim control arm (28) are not disconnected, discon-
nect the twwo by removing the connecting nut, washers and bolt (24). With the
turnbuckle still at the two inch dimension from the pulley, turn the screw down
until the pin contacts the plate.

f. Check the rod end (26) on the tab actuating arm (28) for approxmnately six
threads forward of the jam nut (27). '

g. Connect the links to the trim screw and secure with bolt, washers and nut.

h. Turn the trim control wheel until the trim tab streamlines with the neutral
stabilator.

i. Check the bubble of the protractor over the neutral tab and then check tab

. travels as given in Table V-1I. The degree of travel on the protractor is deter-

mined 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 air-
plane level.

j. To obtain correct travels, if incorrect, adjust by disconnecting the links
(25) at the actuating arm rod end (26) and turning the end in or out as required.
Reconnect links to rod end. -

k. Secure the jam nut (27) on the actuating arm rod end.

1. Turn the trim wheel to full travel and check for turnbuckle clearance and
location of tab indicator.

Rei 2 T2 P ‘ ' :
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5-30. RUDDER AND STEERING PEDAL ASSEMBLY.

T

5-31. REMOVAL OF RUDDER AND STEERING PEDAL ASSEMBLY. (Refer to Figure
5-12)

a. Remove the access panel to the aft section of the fuselage.

b. Relieve rudder and stabilator cable tension by loosening one of the rudder and
stabilator cable turnbuckles in the aft section of the fuselage.

¢. Remove the tunnel plate located just aft of the tee bar assembly by the following
procedure: )

1. PA-28-140; PA-28-150, -160, -180 and PA-28R. Remove the rudder trim control
knob, trim cover attaching screws and trim cover. Roll back the carpet from the tunnel and
remove the tunnel plate that is located just aft of the tee bar assembly by removing the plate
attaching screws.

2. PA-28-235: Remove the fuel selector and rudder trim covers by removing the
knobs and the attaching screws. Disconnect the fuel indicator control lever from the fuel
selector torque tube by removing the attaching pin located at the bottom of the lever.
Remove the tunnel plate located Just aft of the tee bar by laymg back enough tunnel carpet
to remove the plate attaching screws.

d. Disconnect the stabilator control cable from the lower end of the tee bar assembly.

" e. Remove the tee bar attaching bolts with their washers and nuts which are through
each side of the floor tunnel. Pull the lower end of the tee bar aft. ‘

f. Disconnect the control cable (19) ends from the arms on the torque tube (3) by
removing the cotter pins, washers, nuts and bolts (20).

g. Disconnect the rudder trim from the torque tube assembly by removing the cotter
pin, washers and bolt that connects the arm to the trim. Remove the cotter pin and clevis
pin from the rudder trim mechanism and remove the mechanism from the mounting
channel. Remove the screw from the engine control bracket assembly and swing it out of
the way. Disconnect the alternate air cable and move aside.

h. Disconnect the steering rods (21) at the rudder (32 and 33) by removing nuts and
bolts (24).

i If airplane is equipped with toe brakes, disconnect the brake cylinders (12) at.the
lower end of each cylinder rod (11) by removmg the cotter pms, washers, nut and bolts
(20). .

j. Disconnect the vee brace(s) (29) (two braces are used with right hand brakes) from
the torque tube by removing nuts, washers and bolts (27) that secure the strap bracket (28)
to the vee brace.

k. Disconnect the torque tube support bracket (35) where it attaches by removing its
attaching bolts.

‘1. Remove the two bolts (25 and 26) that extend through the torque tube and are
located at the center of the tube assembly over the floor tunnel. Compress the tubes.
Remove the left and right toe brake pedal assembly.
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Figure 5-12. Rudder and Steering Pedal Assembly
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m. Disconnect the torque tube support blocks (7 and 8) from their support brackets on
each side of the fuselage by removing the attaching nuts, washers and bolts (6).

n. Remove the trim side panels, if desired.

o.,- Rotate the rudder pedal bar assembly toward the cabin door far enough to pull the
right pedal bar out. Rotate the remaining assembly to the left and remove the assembly
from the aircraft. Note the spacers and washers (9) on each end and between the support
blocks.

ia
ot

5-32. INSTALLATION OF RUDDER AND STEERING PEDAL ASSEMBLY. (Refer to
Figure 5-12.)

a. Assemble the torque tube assembly (1, 2, 3 and 4) as shown in Figure 5-12. Do not
at this time install the two bolts (25 and 26) through the center of the tube assembly.

b. Place the upper support blocks (7) on the ends of the torque tube assembly. Note
that a washer (9) is required on each end of the tube.

¢. Position the support blocks (7 and 8) 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, a plate on top of the upper block, between the upper and
lower blocks and under the block mounting bracket. i

d. Align the bolt holes in the center area of the torque tube assernbly, install bolts,
washers and nuts (25 and 26) and tighten.

e. Position the torque tube support bracket (35) on the floor tunnel and secure with
bolts.

f. Position the vee brace(s) (29) on the torque tube, install the strap bracket (28)
around the torque tube and brace and secure with bolts, washers and nuts (27).

g. Check that the rod end (17) on the clevis rod (15) is adjusted to give a dimension 6f
7.94 inches between hole centers.

h. Connect the ends of the brake cylinder rods (11) and clevis rods (15) to the idler
arms (10) and secure with clevis and cotter pins (13).

i. Connect the steering rods (21) to the rudder pedals (32 and '33) and secure with
bolts and nuts (24). Check steering rod adjustment per Alignment of Nose Gear, Section VII
or VIIA.

j. Connect the rudder trim to the arm of the torque tube and secure with bolt, washer,

 nut and cotter pin. A thin washer i is installed under the nut which is tightened only finger

tight.

k. Connect the ends of the rudder control cables (19) to the arms provided on the
torque tube and secure with bolts, washers, nuts and cotter pins (20). Allow the ends free to
rotate.

1. Swing the tee bar into place and secure with attachment bolts, washers and nuts
(15). Insert bolts through each side of the floor tunnel. (See Figure 5-1 or 5-2.)

i b,
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m. Connect the stabilator control cables (11) to the lower end of the tee bar with bolt,

washer and nut (16), and secure with cotter pin. (See Figure 5-1 or 5-2.) Allow the cable
ends to rotate freely.

n. Set rudder cable tension and check rigging and adjustment per paragraph
5-40.

o. Set stabilator cable tension and check rigging and adjustment per para-
graph 5-17.

p. Check aileron cable tension.

q. Check safety of bolt and turnbuckles.

r. Install the floor tunnel plate and secure with screws. Fasten the tunnel
carpet in place.

s. Install the ruddex trim cover and control knob.

t. Install the access to the aft section of the fuselage.

5-33." RUDDER ‘CONTROLS. T =T

5-34. REMOVAL OF RUDDER CONTROL CABLES. (Refer to Figure 5-13.)
a. To remove either the forward (10orll) or aft (14 or 15) rudder cables,
first remove the access panel to the aft section of the fuselage
b. Disconnect the desired cable at the turnbuckle (12 or 13) in the aft section
of the fuselage.
c. Either forward rudder cable may be removed by the following procedure:
1. Remove the rear seat or floor panel, whichever _ap_plies, and the front
seats.
2. Remove the cable guard pin (7) from the unders1de of the pulley cluster

* (9) that is located in the aft area of the flap torque tube.

3. From within the area aft of the main spar, remove the cable rub blocks
(6) that are attached to the spar housing by removing the block attaching screws.

4. Remove the rudder trim knob and the cover attaching screws.

5. Remove the tunnel plate just aft of the tee bar by removing enough car-
pet from the tunnel to allow the plate attaching screws and the plate to be removed.

6. Move the cable guard pin(4) located under the pulley cluster (3) just aft
of the tee bar by removing the cotter pin from the exposed end and sliding it to
the left or right, as required.

7. Disconnect the end of the cable from the arm onthe rudder pedal torque
tube by removing the cotter pin, nut, washer and bolt (2).

8. Draw the cable from the floor tunnel.
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 d. The aft rudder control cables may be removed by the following procedure:
1. Remove the tail cone fairing by removing its attaching screws. -*
2. Disconnect the cable (14 or 15) from the rudder horn (17) by removing
cotter:pin, nut, washer and bolt (16).
3. Draw the cable through the fuselage.

5-35. INSTALLATION OF RUDDER CONTROL CABLES. (Refer to Figure 5-13.)
a. The forward rudder control cables may be installed by the following pro-
cedure:

1. Draw the control cable through the floor tunnel.

2. Connect the end of the cable to the arm on the rudder pedal torque tube
by installing bolt, washer, nut and cotter pin (2). Allow the cable end free to
rotate on the arm.

3. Connect the cable to the aft control cable at the murnbuckle (12 or 13)in
the aft section of the fuselage. If the aft control cableg are not installed, install
at this time per-'step b. - Ascertain that each cable is in the groove of its pulley.

4. Move the cable guard (4) into position, that is located in the forward
area of the tunnel, under the pulley cluster (5) and secure with cotter pin.

S. Within the area aft of the main spar, install the cable guard blocks (6)
onto the spar housing and secure with screws.

6. Install the cable guard (7) under the pulley cluster (9) located just aft
of the flap torque tube.

7. Set cabletension and check rigging and adjustment per paragraph 5-36.

8. Install the forward tunnel plate aftof theteebar and secure with screws.

9 Put the floor carpet in place and secure.

. (PA-28-235.) Place the fuel selector lever on the selector torque tube
and secure with pin and cotter pin.
11. Install the lower and upper selector covers and secure with screws.
I2. Install the rear seat or floor panel and install the seats.
b. The aft rudder control cables may be installed by the following procedure:

1. Position the control cable in the fuselage.

2. Connect the end of the cable (14 or 15) to the rudder horn (17) with bolt,
washer, nut and cotter pin (16). Allow the cable end free to rotate.

3. Connect the other cable end to forward control cable (10 or 11) at the
turnbuckle (12 or 13) in the aft section of the fuselage.

4. Set cabletension and check rigging and adjustment per paragraph 5-36.

5. Install tail cone fairing and secure with screws.

c. Install the access panel to the aft section of the fuselage.
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Figure 5-13. Rudder Controls
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Refer 1o Figure 5-25 for tool fabrication ——"

Figure 5-14. Rudder Rigging Tool .  Figure 5-15. Clamping Rudder Pedals

5-36. RIGGING AND ADJUSTMENT OF RUDDER CONTROLS.
a. To check and set the correct degree of rudder travel, the following proce-
dure may be used:

1. Checkthe rudder travel by swinging the rudder until it contacts its stop.
If the control cables are connected, use the rudder pedals to swing the rudder.

2. With the rudder againstits stop, place a rigging tool against the side of
the rudder and vertical stabilizer as shown in Figpre 5-14. (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 direc-
tion of travel is correct as required in Table V-I. (This tool may be fabricated
from dimensions given in Figure 5-23.)

3. Swing the rudder in the other direction and check travel as directed in
step 2. '

4. 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 5-16.)

b. To set cable tension and alignment of the rudder, the following procedure
may be used:

1. Remove the access panel to the aft section of the fuselage.

2. Ascertainthat thenose gear steering has been aligned and rudder pedals
set fore and aft according to Alignment of Nose Landing Gear, Section Vilor VIIA,

3. Clamp the rudder pedals to align in a lateral position as shown in Fig-
ure 5-15.

4. Adjust the turnbuckles in the aft section of the fuselage to obtain proper
cable ‘tension as given in Table V-I and to allow the rudder to align at neutral
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1. RUDDER TRAVEL ADJUSTMENT
2. STABILATOR TRAVEL ADJUSTMENT

F igure 5-16. Rudder and Stabilator Travel AdJustments

po:mon Adjust cables evenly to prevent undue strain on aircraft components. Neutral
position can be determined by standing behind the airplane and snghtmg the rudder with the
vertical stabilizer or the center of the trim screw. :

5. Check safety of turnbuckles.

¢. On fixed landing gears check that when the rudder contacts its stop, the clearance
between the nose wheelstops and the nose wheel horn is between .06 and .12 of aninch. A more
accurate check can be made with the weight off the nose wheel. Adjust the stops according to
Alignment of Nose Landing Gear. Section VII.

d. On 1974 models adjust the rudder pedal stops by pushing on the pilot’s left rudder
pedal until the rudder stop is contacted. Adjust the pedalstop (on the fire wall) to provide 0.060
t