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PIPER SENECA II SERVICE MANUAL

AEROFICHE EXPLANATION AND REVISION STATUS

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

Identification of revised material: _

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

Interim Revisions*

If there is more than one interim revision on a page, the most recent will have the letters IR next to the
revision line. Any other revision lines may reflect a previous permanent revision or previous interim revision.
Check the Revision Status page for revision history.

Revisions to Service Manual 761 590 issued October 11, 1979 are as follows:

Effectivity Publication Date Aerofiche Card Effectivity
ORG791011 October 11, 1979 1,2and 3
PR800810 August 10, 1980 1,2and 3
PR810316 March 16, 1981 1,2and 3
PR821112 November 12, 1982 1,2and 3
PR831208 December 8, 1983 1,2and 3
IR860730 July 30, 1986 1
IR860920 September 20, 1986 1
IR870506 June 12, 1987 1
IR960624 June 24, 1996 1
IR970205* _ February §, 1997 1

This publication contains material revised as of December 8§,
1983 (with five interim revisions effective July 30, 1986,
September 20, 1986, May 6, 1987, June 24, 1996, and
February 5, 1997).

* INTERIM CHANGE
Revisions appear in Sections I, V, and VII of card 1.
There are no other changes in this service manual.
Please discard your current card 1 and replace it
with this revised one. DO NOT DISCARD CARDS 2
or 3. '
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SECTION 1
INTRODUCTION

1-1. GENERAL. This manual contains service and maintenance instructions for the Piper PA-34-200T
Seneca II, designed and manufactured as a versatile airplane 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 XIV comprise the maintenance instructions. The service instructions include ground handling,
servicing and inspection. The maintenance instructions for each system include troubleshooting, removal
and installation of components, and corrective maintenance and testing; each major system of the 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, along with ground handling, while each major system is
described in its appropriate section of the manual. For a more detailed description of the airplane, refer to
the Owner’s Handbook.

1-3. DESCRIPTION. The Seneca Il is a six place (seventh seat optional), twin engine, low-wing monoplane
of all metal construction. The following paragraphs provide descriptions of the major components and
systems.

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 aero dynamically balanced. The trailing edge wing flaps are
manually operated.

1-5. EMPENNAGE. The empennage consists of the fin, rudder, rudder trim tab, stabilator and stabilator
trim tabs. The rudder and stabilator are statically balanced.

1-6. FUSELAGE. The fuselage consists of three basic units: the nose section, the cabin section and the
sheet-metal tail cone.

1-7. LANDING GEAR. The tricycle landing gear is of the retractable air-oil strut type, consisting of a nose
wheel and two main wheels.

1-8. BRAKE SYSTEM. The standard brake system is operated hydraulically by dual toe brakes located on

the rudder pedals or by a hand lever connected to a single brake cylinder below and behind the left center
of the instrument panel.

Reissued: 10/11/79 INTRODUCTION
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1-9. ENGINES AND PROPELLER. The airplane is powered by two Teledyne Continental six cylinder, ‘
direct drive, wet sump, horizontally opposed turbocharged engines. The left engine rotation is in the
right-hand direction while the right engine rotates in the left-hand direction. The propellers are Hartzell full

feathering, constant speed units controlled by a governor mounted on each engine.

1-10. FUEL SYSTEM. The fuel system consists of two interconnected aluminum fuel tanks in each wing,
having a combined capacity of 49 U.S. gallons, for a total capacity of 98 U.S. gallons. With optional fuel
tanks, each wing will have a combined capacity of 64 U.S. gallons, for a total capacity of 128 U.S. gallons.
Incorporated in the system are selector valves, gascolators, and electric priming fuel pumps and engine
driven pumps.

1-11. 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. Trim controls are provided for the rudder and stabilator.

1-12. RADIO. Provisions are provided for the installations of microphone and headset jacks, loudspeaker,
and panel space for radios and various avionic equipment.

1-13. CABIN HEATER, DEFROSTER AND FRESH AIR SYSTEM. Heated air for the cabin and defroster
is obtained from the combustion heater located in the tail cone. Fresh air is supplied to the heater from an
intake located in the dorsal fin. The combustion heater has a blower which is used to circulate heated or
unheated air through six adjustable outlets. There is a defroster blower. in the same distribution system to
provide additional defrost capability when required. There are six overhead fresh air vents supplied by a
separate inlet in the dorsal fin. This system can be supplemented by an optional blower.

1-14. 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 location 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 Figure 2-1 and are listed in Table Ii-L.

2-3. STATION REFERENCE LINES. In order to facilitate the location of various components of the
airplane which require maintenance and servicing, a method utilizing fuselage station, wing station or
buttock line (BL), and waterline (WL) designations is frequently employed in this manual. (Refer to Figure
2-2.) Fuselage stations, buttock lines, and waterlines 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.

2-4. WEIGHT AND BALANCE DATA. When figuring various weight and balance computations, the
empty, static and gross weight, and center of gravity of the airplane may be found in the Weight and

-Balance Form of the Airplane Flight Manual.

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 Figure 2-3. The component to be serviced or inspected through each opening is identified in the
illustration. All access. plates and panels are secured by either metal fasteners or screws. To enter the aft
section of the fuselage, remove the rear baggage compartment upholstery panel by removing the attachment
SCIEWS.

CAUTION

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

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

- of the PA-34-200T Parts Catalog.
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TABLE II-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS

MODEL

ENGINE

Manufacturer
Model - Left
Model - Right
FAA Type Certificate
Rated Horsepower (Max. Continuous, Sea Level)
Rated Speed
Oil, SAE Number
Oil Sump Capacity
Fuel, Aviation Grade, Minimum Octane
Fuel Injector
Magnetos, Scintilla:
Left (Left Engine)
Right (Left Engine)
Left (Right Engine)
Right (Right Engine)
Magneto Timing
Magneto Point Clearance
Spark Plugs (Shielded):

Spark Plug Gap Setting

Firing Order:
Left Engine
Right Engine

Starter - Prestolite (12-volt):
Left Engine
Right Engine

Alternator - Prestolite (65 amp)
Alternator Voltage Regulator, LAMAR
Alternator Overvoltage Relay, WICO

PA-34-200T SENECA II

Continental '
TSIO-360E-1A (CW) or TSIO-360-EB 1!
LTSIO-360E-1A (CCW) or LTSIO-360-EB{"
E9CE

200

2575 RPM

See Lubrication Chart

8 U.S. quarts

100/130

Continental

10-79020-18L

10-79020-19R

10-79020-18L

10-79020-19R

20° BTC

.018

Refer to latest revision of
Teledyne Continental Aircraft
Engine Service Bulletin M77-10

Refer to latest revision of
Teledyne Continental Aircraft
Engine Service Bulletin M77-10

1-6-3-2-54
14-5-2-3-6

MCL-6501
MCL-6501
ALX 9425
B-00288-1
X-16799B

(1 REPLACEMENT ENGINE ON AIRCRAFT MODELS WITH SERIAL NUMBERS PA-34-7570001 AND UP.

I (10) MAY BE PRESSURIZED IF KIT NO. 764 921V IS INSTALLED.
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TABLE II-1. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont)

PROPELLER

Manufacturer
Hub, Model:

Left Engine

Right Engine
Alternate Hub, Models:

Blade, Model:
Left Engine
Right Engine
Diameter
Diameter, Minimum
Blade Angle, Low Pitch (High RPM)

Blade Angle, High Pitch (Low RPM)

Governor Control
Governor Model:
Left Engine
Right Engine
Alternate Governor Model:
Left Engine
Right Engine
Right Engine When Synchrophaser
is installed

FUEL SYSTEM

Fuel Tank
Total Capacity (Both Wings)
Total Usable Fuel

Hartzell McCauley

BHC-C2YF-2CKF, 3AF34C502

BHC-C2YF-2CLKF 3AF34C503

BHC-C2YF-2CKUF (Left Eng.)a

BHC-C2YF-2CLKUF (Right

Eng.)m

FC8459-8R & FCB8459B-8R S80HA-4

FJC8459-8R & FJC8459B-8R L80OHA-4

76 in. 76 in.

75 in. 75 in.

14.4° + 0.2° 12.2° + 0.2° s or
11.5° £ 0.2°
Up to S/N

34-7870492 (inclusive)
12.0° £ 0.2°

S/N 34-7970001
(inclusive) and
up )
79.3° + 2.0°@ or 81° to 83.5°
80° to 81.5%°w s
Woodward

C210659
210C58
Hartzell
E-3
E-3L
49E-8L

49 gal./wing 64 gal./wing
98 gal. 128 gal.»
93 gal. 123 gal.»

(2) PROPELLERS TO BE MOUNTED IN PAIRS ONLY. DO NOT MIX WITH OTHER PROPELLERS

(3) WITH OPTIONAL FUEL TANKS INSTALLED.

(4) ON PROPELLER HUBS WITH SERIAL NUMBERS PRIOR TO AN3943, EITHER SETTING IS APPROPRIATE AT OWNER'S DISCRETION.
(5) ON PROPELLER HUBS WITH SERIAL NUMBERS AN3943 AND SUBSEQUENT ONLY THIS SETTING CAN BE USED.

() LEFT ENGINE ONLY.
(8) RIGHT ENGINE ONLY
(9) BOTH ENGINES

Revised: 12/08/83 .
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TABLE II-I. LEADING PARTICULARS AND PRINCIPAL DIMENSIONS (cont.)

LANDING GEAR
Type Fully Retractable
Shock Strut Type Air-Qil Oleo

Fluid Required (Struts, Brakes & Hydraulic System) MIL-H-5606
Strut Exposure (Exposure under Static load):

Nose 2.60 + .25 in.
Main 3.60+ .25 in. _ rraconac
Wheel Tread 11.1 ft.
Wheel Base 7 ft.
Nose Wheel Travel 27° left, 27 ° right
Wheel, Nose Cleveland 38501, 6:00x 6
Wheel, Main Cleveland 40-56B 6:00 x 6

Cleveland 40-90 6:00 x 6
Cleveland 40-120 6:00 x .6 Heavy Duty

Brake Type Cleveland 30-65 or 30-83 (¢!

Tires, Nose 6:00 x 6 (6 ply) or Nylon-T.T. Type 111 ©

Tires, Main 6:00 x 6 (8 ply) or Nylon-T.T. Type III ©

Tire Pressure, Nose 31 psi @ Gross Weight, 34 psi ¢ precnnes

Tire Pressure, Main 55 psi @ Gross Weight, 46 psi ! —.
CONTROL SURFACES '

Refer to Section V

CABLE TENSIONS

Refer to Section V

(6) PA-34-200T MODEL WITH HEAVY DUTY BRAKES, WHEELS AND EITHER B.F. GOODRICH NYLON.T.T. TYPE 11l TIRES OR
McCREARY AIR HAWK TYPE Itl, (REFER TO PIPER KIT NO, 761 048V.)
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2-8. TORQUE REQUIREMENTS. Proper torque application cannot be overemphasized. Undertorqued
assemblies can result in premature failure due to fatigue from uneven loads. as well as causing unnecessary
wear of nuts. bolts. and other parts. Overtorqued assemblies can be equally harmful by causing failure of a bolt
or nut by overstressing the threaded areas.

The torque values given in Table 1I-11 are derived from oil-free cadmium-plated threads and are
recommended for all airframe installation procedures where torquing is required, unless otherwise noted in
sections where other values are stipulated. Engine torque values are found in the latest revision of Teledyne
Continental Overhaul Manual. and propeller torque values are found in Section VII1I of this manual. Table
II-11A lists the torque values for flared fittings of various sizes and material. Important procedures for
torquing assemblies on Piper Aircraft are as follows:

a.  Frequently check and/or calibrate the torque wrench.

b. MAKE SURE bolt/screw and nut threads are clean and dry, unless otherwise required. If the
threads are to be lubricated and no torque is specified, reduce recommended nut torque (plus the friction drag
torque) by 50%.

¢.  Unless otherwise specified the charted torque values should be used. Should a bolt or nut be listed
and not its mating fastener, use the lower torque.

d.  When using “self-locking fasteners” and hardware with thread sizes 8 through 7/ 16 add the specified
friction drag torque to the designated torque. Assume a friction drag torque of zero for non self-locking
fasteners. For other bolt sizes the friction drag torque is determined as follows:

1. Turn nut to “near contact™ with the bearing surface (NOT IN CONTACT).
2. Attach ascale type torque wrench and determine the torque required to turn the nut on the bolt
before it contacts the bearing surface. Add this value to the specified torque for the total torque value to be

.applied.

e.  When torquing castellated nuts remember the following:
1. Determine total torque value (friction torque - if any - plus max. torque) and do not exceed
when aligning slot and hole, change washers if necessary.
2. Tighten nuts only to remove looseness in the joint before installing cotter pin.
. Use the latest information from CONTINENTAL for torquing powerplant parts.
g. On critical installations the nut should be permanently marked red after torquing and not be
further tightened or disturbed.

NOTE
When flared fittings are being installed. ascertain that the male
threads are properly lubricated. Torque the fittings in accordance
with Table I1-11A. For more details on torquing, refer to FAA
Manual AC 43-13-1A.
CAUTION

Do not overtorque fittings.
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2-8A. TORQUE WRENCHES.

Torque wrenches should be checked daily and calibrated by means of weightsand 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. Following is the formula to
be used: (Refer to Figure 20-5.)

T =Torque desired at the part.

A = Basic lever length from center of wrench shank to center of handle. This may be stamped on the

wrench itseif or it may be listed elsewhere.

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

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

AxT

The formula: C= A+EB

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 - ' + .25 or c _I_ZS- 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
-'1"“‘?\ )
gl
8 —1< A
T
Figure 2-2a. Torque Wrench Formula
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PPS20015G

TABLE 11-1l. RECOMMENDED TORQUE VALUES

NOTE
COARSE THREAD SERIES WHERE NORMAL OPERATION REQUIRES MOVEMENT BETWEEN
COMPONENTS BEING BOLTED OR CLAMPED TOGETHER, THE
8OLTS HARDWARE SHOULD BE TIGHTENED AS REQUIRED OR SPECIFIED.
Stesl Tension DISREGARDING THE TORQUE CHART(S).
USE THE LOWER SIDE OF THE TORQUE RANGE WHERE THE BOLT IS
AN 3 thru AN 20
AN 42 thru AN 49 FIXED AND THE NUT MOVEABLE.
:: :3::::::::86 USE THE HIGHER SIDE OF THE TORQUE RANGE WHERE THE NUT IS
MS 20033 thru MS 20046 FIXED AND THE BOLT MOVEABLE.
MS 20073
MS 20074
AN 500 NK9
MS 24694
AN 525 NK525
MS 27039
NUTS
Steel Tension Steel Shear
AN 310 AN 320 FRICTION DRAG TORQUES
AN 315 AN 364 COARSE AND FINE
AN 363 NAS 1022
AN 365 MS 17826 FRICTION DRAG
NAS 1021 MS 20364 BOLT SIZE TORQUE (IN.-LBS )
MS 17825 .
MS 21045 8 (coarse) 15
MS 20365
MS 20500 10 18
NAS 679 1/4 30
Nut-bolt Torque Limits Torque Limits 5/16 60
size n-ibs n-ibs
2 ass 80
g
Min. Max. Min. Max . ? 7/16 100
o
8 ~-32 12 15 7 9
10 -24 20 25 12 15
1/4-20 40 50 25 30
5/16—-18 80 90 48 55
3/8-16 160 185 95 110
7/16-14 235 255 140 155
1/2-13 400 480 240 290
9/16-12 500 700 300 420
5/8-11 700 900 420 540
3/4-10 1.150 | 1,600 700 950
7/18- 9 2,200 | 3,000 1,300 | 1,800
1 -8 3,700 { 5.000 (| 2.200 ; 3,000
1-1/8-8 5500 | 6500 | 3,300 | 4,000
1-1/4-8 6500 | 8,000 | 4000 { 5,000
Revised: 3/16/81 HANDLING AND SERVICING
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TABLE 11-1l. RECOMMENDED TORQUE VALUES (cont.)

FINE THREAD SERIES

PP5200160

BOLTS BOLTS BOLTS
Stee! Tension Steel Tension Aluminum
AN 3 thru AN 20 MS 20004 thru MS 20024 AN 3DD thru AN 200D
AN 42 thru AN 49 NAS 144 thru NAS 158 AN 173D0 thru AN 186DD
AN 73 thru AN 81 NAS 333 thru NAS 340 AN 50800
AN 173 thru AN 186 NAS 583 thru NAS 590 AN 525D
MS 20033 thru MS 20046 NAS 624 thru NAS 644 MS 270380
MS 20073 NAS 1303 thru NAS 1320 MS 248940D
MS 20074 NAS 172
AN 509 NK9 NAS 174
MS 24694 NAS 517
AN 526 NK525 Steel shear 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 365D 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 1022D
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 20600 NAS 679
NAS 679 NAS 1291
Nut-bolt Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits Torque Limits
size in-lbs in-lbs in-lbs in-1bs in-lbs in-lbs
Min. Max. Min. Max. Min. Max. Min, Max. Min. Max. Min, Max.
8 -36 12 15 7 9 5 10 3 6
10 -32 20 25 12 15 25 30 15 20 10 15 5 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 65 25 40
3/8-24 160 190 95 110 200 250 120 150 75 10 45 70
7/16-20 450 500 270 300 520 630 300 400 180 280 110 170
1/2-20 480 690 290 410 770 950 450 550 280 410 160 260
9/16-18 800 { 1,000 480 600 1,100 | 1,300 650 800 380 580 230 360
5/8—-18 1,100 { 1,300 660 780 1,250 | 1,550 750 950 550 670 270 420
3/4-16 2,300 | 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 5000 7,000 | 3,000 | 4,200 6,000 | 7,300 | 3600 | 4,400 2,900 | 3,200 | 1,250 | 2,000
1-1/4-12 9,000 [11,000 | 5,400 | 6600 | 11,000 |13,400 | 6,600 | 8,000 3900 | 5800 | 2,300 | 3.650

Revised: 8/10/80
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TABLE lI-11IA. FLARE FITTING TORQUE CHART

TORQUE - INCH POUND
TUBING | ALUMINUM - ALLOY STEEL TUBING HOSE END FITTING
OD |TUBING FLARE-AND| FLARE AND
INCHES 10061 OR AND 10078 AND 10061 HOSE ASSEMBLIES
MINIMUM|MAXIMUM |[MINIMUM|MA XIMUM| MINIMUM|MA XIMUM
1/8 - — - -— - - == -— - -— - -— -
3/16| — - - -— - 90 100 70 100
1/4 40 65 135 150 70 120
5/16 60 80 180 200 85 180
3/8 75 125 270 300 100 250
1/2 150 250 450 500 210 420
5/8 200 350 650 700 300 480
3/4 300 500 900 1000 500 850
I 500 700 1200 1400 700 1150
1-1/4 600 900 - - = -—= -— - -— -
1-1/2 600 900 -——- -—- - -—=
1-3/4 -— - - == - - - -— - -—- - ==
2 - —_—— - - - -
TABLE 1I-11B. 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
Oil 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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-
1. VENTILATING AIR INTAKE . :
2. FAIRING FIN . DOOR, NOSE GEAR, LANDING
3. BATTERY, BRAKE RESERVOIR, ELECTRONIC . HYDRAULIC PRESSURE SWITCH, NOSE
EQUIPMENT, HYDRAULIC POWER PACK GEAR ACTUATING CYLINDER AND LIMIT
3 4. RUDDER TRIM TAB SCREW 5 SWITCH, VOLTAGE REGULATORS
5. STABILATOR AND RUDDER STOPS,
STABILATOR TRIM TAB SCREW S ”

A

. FAIRING FIN
. VENTILATING AIR INTAKE
. STABILATOR AND RUDDER STOPS,

. COMBUSTION HEATER, COMBUSTION

STABILATOR TRIM TAB SCREW

AIR INTAKE

A243 A108
1 2 3
\\
—1 '
/
5 )
1. BATTERY
2. NOSE LANDING GEAR
3. MAIN SPAR
4. BRAKE RESERVOIR :
5. EXTERNAL POWER PLUG 3
6. RADIO SKETCH F

o O

SKETCH D

Figure 2-3. Access Plates and Panels
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n 3 2 1

1. WING TIP 6. LINES, WIRES, CABLES
2. CAP, FUEL TANK ASSEMBLY 7. COWL, INBOARD
3. FAIRING 8. SPINNER, PROPELLER
4. OIL FILLER DOOR 9. PROPELLER RECHARGE VALVE
5. FAIRING 10. COWL, OUTBOARD
11, HATCH, NACELLE SKETCH A
L 1978
3 3
14 2 2 14
[ @ /]
® 1 T (]
Rl wevm_JSdM
~ 1 *—-94f——e P
[ ]
13 215 1 110 wn 115 2 13
1. FUEL GAUGE SENDER 9. COVER, GEAR ATTACHMENT FITTING
2. COWL FLAP 10. ELECTRIC WIRING
3. PROPELLER RECHARGE VALVE 11. FUEL VALVE
4. SPINNER, PROPELLER 12. COVER, BELLCRANK AND CONTROL CABLE
5. ENGINE OIL DRAIN 13. WING TIP
6. LINES, WIRES, CABLES 14. STALL WARNING & DEICER BOOTS
7. FAIRING 15. PITOT HEAT WIRING - AILERON CABLES
8. DOOR, MAIN GEAR, LANDING DEICER LINES

SKETCH B

Figure 2-3. Access Plates and Panels (cont.)
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197¢

Figure 2-4, Jacking

2-9. STEP, HANDHOLD AND WALKWAYS. A fixed handhold is located on the right side of the fuselage,.
above and aft of the second window. The walkway is made up of a non-skid material which is in turn
bonded to the wing surface. (Refer to Section IV for repair or replacement of wing walkway material.)

CAUTION
Walk on the walkways only to avoid damage to the wings.
2-10. GROUND HANDLING.
2-11. INTRODUCTION TO GROUND HANDLING. Ground handling covers all essential information
governing the handling of the airplane while on the ground. This includes jacking, weighing, leveling,

mooring, parking, towing and taxiing. When the airplane is handled in the manner described in the
following paragraphs, damage to the airplane and its equipment will be prevented.-

2-12. JACKING. Jack the airplane as specified to perform various service operations. Proceed as follows:
a. Place the jacks under the jack pads on the wing front spar.
b. Attach a tail support to the tail skid. Place approximately 600 pounds of ballast on the support
to hold the tail down. (Refer to Figure 2-4.)
CAUTION

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

c. Carefully raise jacks until all three wheels are clear of the surface. -

Revised: 8/10/80 HANDLING AND SERVICING
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Figure 2-5. Weighing
CAUTION

If the purpose for placing the airplane on jacks is to service the
hydraulic system, the free-fall valve knob should be pulled full out
from the instrument panel. (Refer to Section VI, Paragraph 6-1.)

2-13. WEIGHING. (Refer to Figure 2-5.) The airplane may be weighed by the following procedure:

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

b. Secure the scales from rolling forward and tow the airplane up onto the scales. (Refer to Towing,
Paragraph 2-18.)

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

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

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

a. To longitudinally level the airplane, partially withdraw the two leveling screws located
immediately below the left front side window. (Refer to Figure 2-6.) Place a spirit level on these screw
heads and deflate the nose wheel tire or adjust the jacks until the bubble of the level is centered.

b. To laterally level the airplane, place a spirit level across the baggage compartment floor along the
rear bulkhead (refer to Figure 2-6) and deflate the tire on the high side of the airplane or adjust either jack
until the bubble of the level is centered.
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Longitudinally Laterally
Figure 2-6. Leveling Airplane

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

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

b. Block the wheels. ’

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

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.

CAUTION
Use square or bowline knots. Do not use slip knots.
NOTE
Additional preparations for high winds include using tie-down

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

2-16. LOCKING AIRPLANE. The right cabin door is provided with a key lock on the outside. The cabin
door lock and nose baggage compartment door lock use the same key.

Reissued: 10/11/79 HANDLING AND SERVICING
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2-17. PARKING. When parking the airplane, insure that it is sufficiently protected against adverse weather
conditions and presents no danger to other aircraft. When parking the airplane for any length of time or
overnight, it is recommended that it be moored as in Paragraph 2-15.

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

b. 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 brakes, pull back on the brake lever to
disengage the catch mechanism. Then allow the handle to swing forward.

NOTE

Care should be taken when setting brakes that are overheated or
during cold weather when accumulated moisture may freeze the
brakes.

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

2-18. TOWING. The airplane may be moved by using the nose wheel steering bar that is stowed below the
forward ledge of the rear baggage compartment or power equipment that will not damage or cause excess
strain to the nose gear steering assembly. Tow bar engages front axle inside fork.

CAUTION

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

C AUTION

When moving the aircraft forward by hand, avoid pushing on the
trailing edge of the ailerons as this will cause the aileron contour
to change resulting in an out-of-trim condition.

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.

2-19. TAXIING. Before attempting to taxi the airplane, ground personnel should be checked out by a
qualified pilot or other responsible person. Engine starting and 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
taxi roll and perform the following checks: '

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

b. Taxi with propellers set in low pitch, high RPM setting.

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, look for and avoid holes and ruts.

f. Do not operate the engines at high RPM when running up or taxiing over ground containing loose
stones, gravel, or any loose material that may cause damage to the propeller blades.
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2-20. EXTERNAL POWER RECEPTACLE.

2-21. OPERATION OF EXTERNAL POWER RECEPTACLE. The external power receptacle is located
on the left side of the nose section. When using external power for starting or operation of any of the airplane’s
equipment. the master switch must be ON.

CAUTION
Turn master switch off before inserting or removing plug.
NOTE

When using a 12-volt battery for external power starting and the

airplane’s battery is nearly depleted, the instructions given in

Section XI must be followed.
2-22. SERVICING.
2-23. INTRODUCTION TO SERVICING. Servicing the airplane includes the replenishment of fuel. oil.

hvdraulic fluid. tire pressures. lubrication requirements, and other items required to completely service the
airplane.

2-24. FUEL SYSTEM.

2-25. SERVICING FUEL SYSTEM. At intervals of 50 hours or 90 days., whichever comes first. clean the
fuel filter pack. Remove and clean the filters in accordance with the instructions outlined in Section 1X.
Additional service information may also be found in Section IX. Inspection intervals of the various fuel system
components may be found in Section 111 ' '

2-26. FILLING FUEL TANKS. The fuel tanks of each wing are filled through a single filler located on the
forward slope of the wing at the outboard tank. An anti-icing additive complying with M1L-1-27686 may be
added if desired when filling the system (see paragraph 2-27).

With each of the interconnected wing tanks having a capacity of 24.5 gallons. a total capacity of 49 galions
is available per wing. 64 gallons with optional tanks.

CAUTION

Observe all required safety precautions and use the fuel specified
on the placard adjacent to the filler neck.
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2-27. HANDLING OF MOISTURE IN FUEL SYSTEM. Moisture and foreign matter can be drained from
drains incorporated in the bottom of the system'’s lowest point and the inboard end of each fuel tank. To
prevent ice contamination an anti-icing additive per MIL-1-27686B may be used provided it is uniformly
blended with the fuel while refueling. The additive must not exceed .15% by volume of the refueled quantity.
To be effective the blend should not be less than .10% by volume. A good example would be 1-1/2 liquid
ounces per 10 gallons of fuel. For best results, follow the manufacturer’s mixing or blending instructions. Refer
to list of consumable materials for purchasing information. If possible a blender supplied by the manufacturer
should be used.

CAUTION

Make sure that when adding an anti-icing additive it is directed into
the flowing fuel stream, starting after and stopping before the fuel
flow. DO NOT permit the additive to come in contact with painted
surfaces or interior surfaces of the tank.

Do not add further blending to pre-blended fuels.

Fuel additive(s) do.not substitute for preflight draining of fuel
system drains.

2.28. DRAINING FUEL SYSTEM. The bulk of the 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 remaining fuel in the system may be drained through the fuel filters
and the two drains located on the lower right side of the fuselage inboard to the flaps.

INTENTIONALLY LEFT BLANK
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2-29. BRAKE SYSTEM.

2-30. 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 2-31. When found necessary to accomplish repairs to any of the brake system
components, or to bleed the system, these instructions may be found in Section VII.

2-31. 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 center of the
bulkhead in the nose baggage compartment, should be checked at every 50 hour inspection and replenished
as necessary. No adjustment of the brakes is necessary, though they should be checked periodically per
instructions given in Section VII.

2-32. DRAINING BRAKE SYSTEM. To drain the brake system, connect a hose to the bleeder fitting on
the bottom of the cylinder and place the other end of the line in a suitable container. Open the bleeder and
slowly pump the hand brake lever and the desired brake pedal until fluid ceases to flow. To drain the wheel
brake unit, disconnect the line at the bottom of the unit and allow fluid to ﬂow into a suitable container.
To clean the brake system, flush with denatured alcohol.

. 2-33. OLEO STRUTS.

2-34. SERVICING OLEO STRUTS. The air-oil type oleo strut should be maintained at proper strut piston
tube exposures for best oleo action. The nose gear strut must have approximately 2.60 £ .25 inches of
piston tube exposed, while the main gear strut requires approximately 3.60 % .25 inches of tube exposure.
These measurements are taken with the airplane sitting on a level surface under normal static load.

NOTE

Normal static load is the empty weight of the airplane plus full
fuel and oil.

CAUTION

Do not exceed these tube exposures.

If the strut hasless 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 cyclcs after the rocking force is removed, the oleo strut requires mﬂalmg Check the
valve core and filler plug for air leaks, correct if required, and add air or nitrogen as described in Paragraph
2-37. If the oleo strut oscillates with long strokes (approxnmately three inches) and the airplane continues to
oscillate after the rocking force is removed, the oleo struts require fluid. Check the oleo for indications of oil
leaks, correct if required, and add fluid as described in Paragraph 2-35 or 2-36. For repair procedures ofthe
landing gear and/or oleo struts, refer to Section VII of this manual.

WARNING

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

\
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Figure 2-7. Turning Distance ‘
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CAUTION

Dirt and foreign particles form around the filler plugs of the
landing gear struts, therefore, before attempting to remove these
plugs, the area around the filler plugs should be cleaned with
compressed air and/or with a quick drying solvent.

2-35. FILLING NOSE GEAR OLEO STRUT. To fill the nose gear oleo strut with hydraulic fluid
(MIL-H-5606), whether it be only the addition of a small amount or if the unit has been completely
emptied and will require a large amount, it should be filled as follows:

a. Raise the airplane on jacks. (Refer to Paragraph 2-12.)

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

¢. 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 I: Addition of small amounts of fluid.

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

2.  With the piston tube extended, fill the strut with approved type fluid.

3. Attach one end of a clean plastic hose to the valve stem of the filler plug and submerge the
other end of the hose in a container of clean hydraulic fluid; make sure the end of the hose is below the
surface of the 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 prolonged filling
operations.

4. Fully compress and extend the piston tube, thus expelling any air trapped within 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.

5. When air bubbles cease to flow through the hose, compress the piston fully and remove the
hose from the valve stem. Remove the filler plug to determine that fluid level is visible up to the bottom of

the filler plug hole.
6. Reinstall the core in the filler plug and the plug in the strut housing and torque from 350 to 400

inch-pounds.

Method II - Filling completely empty struts.
I.  Proceed with steps A through C.
2. Remove the filler plug at the top inboard side of the.gear housing.
3. Disconnect the torque links by removing any one of the three torque link bolts.

PPs8IsD

CAUTION

With the torque link disconnected, the strut tube is free to slide out
of the trunnion.

4. Extend the pisgon to a visible strut extension of 10 inches minimum - 12 inches maximum.
5. Add one-half pint minimum of hydraulic fluid through the air valve hole and allow it to drain
and fill the chamber below the top bearing hole.
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1970

FUEL FILLERS

FUEL INJECTORS

ENGINE OIL FILL

ENGINE OIL FILTERS

FUEL FILTERS

INSTRUMENT AIR FILTERS

FUEL SYSTEM DRAINS

FUEL METERING CONTROL UNIT
OIL DIPSTICK

MAIN GEAR STRUT

CHNOD LN

-
o

. MAIN GEAR TIRES

INDUCTION AIR FILTERS
ENGINE OIL SUCTION SCREEN

. PROPELLER AIR CHARGE

BRAKE RESERVOIR

NOSE GEAR STRUT

NOSE GEAR TIRE

EXTERNAL POWER RECEPTACLE
BATTERY
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6. Reconnect the torque links.

7.  Add hydraulic fluid through the air valve hole until the fluid level reaches the bottom (or lower
side) of the air valve hole with the piston fully compressed and no air trapped in the assembly below the valve
hole.

NOTE

Gear assemblies with the air valve hole on the side of the cylinder
may be serviced in the horizontal position with the air valve hole
vertical.

8. Install the air valve and torque it from 350 to 400 inch pounds.

2-36. FILLING MAIN GEAR OLEO STRUTS. To fill the main gear oleo struts with hydraulic fluid
(MIL-H-5606) one of the following methods should be used, depending on the type of service performed on
the strut assembly: '
a. Method I: Addition of small amount of fluid.

1. Raise the airplane on jacks. (Refer to Paragraph 2-12.)

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

3. Relieve the air pressure from the strut housing chamber by removing the cap from the air valve
and depressing the valve core.

4. Remove the valve core from the filler plug and allow the filler plug to remain installed.

5.  With the piston tube extended, fill the strut with the approved type hydraulic fluid.

6. Attach one end of a clear plastic hose to the valve stem of the filler plug and submerge the other
end of the hose in a container of clean hydraulic fluid; make sure the end of the hose is below the surface of the
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 prolonged filling
operations. '

7. Fully compress and extend the piston tube, thus expelling any air trapped within 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.

8.  When air bubbles cease to flow through the hose, fully compress the piston and remove the
hose from the valve stem. Remove the filler plug to determine that fluid is visible up to the bottom of the filler
plug hole. .

9. Reinstall the air valve core in the filler plug and the plug in the strut housing and torque to
45 foot-pounds. '

10. With the airplane still on jacks, compress and extend the gear piston tube several times to
ascertain that the strut will operate freely. The weight of the gear, wheel, and fork should allow the piston tube
to extend.

11. Clean off any overflow of fluid and inflate the strut with air to 250 psi.

12. Remove the aircraft from jacks and check strut exposure per Paragraph 2-34.

Revised: 3/16/81 - HANDLING AND SERVICING
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Method 11 - Filling completely empty struts. PPaceassD
1. Proceed with steps 1 through 3 of Method 1.

2. Remove the filler plug at the top inboard side of the main gear housing.

3. Disconnect the torque links by removing any one of the three torque link bolts.

CAUTION

With the torque link disconnected, the strut tube is free to slide out
of the trunnion.

4. Extend the piston to a visible strut extension of 10 inches minimum - 12 inches maximum.
5. Add one-half pint minimum of hydraulic fluid through the air valve hole and allow it to drain

and fill the chamber below the top bearing hole.

6. Reconnect the torque links.

7. Add hydraulic fluid through the air valve hole until the fluid level reaches the bottom (or lower
side) of the air valve hole with the piston fully compressed and no air trapped in the assembly below the valve

hole.
NOTE

Gear assemblies with the air valve hole on the side of the cylinder
may be serviced in the horizontal position with the air valve hole
vertical.

8. Reinstall the air valve core in the filler plug and the plug in the strut housing and torque the
plug from 350 to 400 inch-pounds.

Revised: 12/08/83 HANDLING AND SERVICING
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2-37. INFLATING OLEO STRUTS. After making certain that an oleo strut has sufficient fluid, attach a
strut pump to the air valve. With the airplane at empty weight (full fuel and oil only) fill the main strut to 250
psi and the nose gear to 150 psi. 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 with line pressure from a high
pressure air system. Before capping the valve. check for valve core leakage.

2-38. SERVICING STEERING BUNGEES. At the specified frequencyaccordmg to the Lubrication Chart.

the steering bungees must be serviced as follows:
a. Remove the access panels located in the forward baggage compartment.
Clamp the rudder pedals in the neutral position as shown in Figure 5-11.
Remove the nut. washers. and bolt that secures the steering bungee and the steering arm.
Remove the clamp that secures the boot. on the frame at station 49.50. to the bungee.
Within the fuselage. disconnect the bungee from the rudder pedal arm by removing the nut. washer

Remove the steering bungee from the aircraft.
Cut the safety wire from the bungee retainer.
Carefully remove the retainer and release the spring.
Apply Aero Lubriplate to the spring and mounting hardware as speciﬁed in the Lubrication Chart.
Compress the spring into the bungee tube and install the retainer securing with MIL-W-6713 Type
316 safetw wire.

k. Ascertain that the measurement taken between the facing sides of the washers at the rod end is
13.71 inches.

I. With the nose gear in the neutral position. install the steering bungee into position. The web must
be in the vertical position. (Refer to Figure 7-2.)

m. Install the bolt. washers. and nut that secures the bungee to the steering arm.

%]
=
a
T rom =T ano
=

n. Install the bolt. washer. and nut that secures the bungee to the rudder pedal arm.

o. Install the boot clamp.

p. Repeat this procedure for the other steering bungee.

q. Align the nose gear per Alignment of Nose Landing Gear, Section VII.

r.  Remove the rudder pedal clamps and check the operation of the steering bungees.

s.  Install the access panels in the forward baggage compartment with the attachment hardware.
2-39. TIRES.

2-40. SERVICING TIRES. The tires should be maintained at the pressure specified in Table 11-1. When
checking tire pressure. examine the tires for wear. cuts, bruises and slippage. The tire. tube. and wheel
should be balanced when installed. Align the index mark on the tire with the index mark on the tube.

2-41. HYDRAULIC SYSTEM.

2-42. SERVICING HYDRAULIC SYSTEM. The hydraulic pump and landing gear actuating cvlinders
shculd be checked for leaks. tightness of line fittings and general condition. 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 hvdraulic lines
should also be checked for leaks. kinks. corrosion and attachment fittings for tightness and security. Repair
and check procedures for the hvdraulic pump. cvlinders. and various components may be found in Section
VI of this manual.

Revised: 8/10/80 HANDLING AND SERVICING
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2-43. 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 forward side of the nose baggage
compartment.

To check fluid level, remove the filter 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-5606, 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 small vent hole.

2-44. BATTERY.

2-45. SERVICING BATTERY. Servicing of the battery which is located under the floor panel of the
forward baggage compartment, involves adding distilled water to maintain electrolyte even with the
horizontal baffles, checking cable connections, and checking for any spilled electrolyte that would lead to
corrosion. A check for proper fluid level and presence of corrosion should be conducted at intervals of 50
hours or 30 days, whichever comes first. When corrosion is found, at each 100 hour inspection or every 90
days, the battery should be removed from the box and the battery and box should be cleaned. Removal,
cleaning, and charging instructions may be found in Section XI of this manual.

2-46. CLEANING.

247. CLEANING ENGINE COMPARTMENTS. Before cleaning the engine compartments, place a strip of
tape on the magneto vents to prevent any solvent from entering these units.

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

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

CAUTION

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

c. Allow the solvent to remain on the engine from five to 10 minutes; then rinse the engine clean
with additional solvent and allow to dry.

CAUTION

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

d. Remove the protective covers from magnetos.
e. Lubricate controls, bearing surfaces, etc., per Lubrication Chart.

Reissued: 10/11/79 HANDLING AND SERVICING
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2-48. 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. It may
be necessary to brush areas that were sprayed where heavy grease and dirt deposits have collected in order
1o clean them. Do not brush micro switches.

c.  Allow the solvent to remain on the gear from 5 to 10 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.

2-49. CLEANING EXTERIOR SURFACES. The airplane should be washed with a mild soap and water.
Harsh abrasive or alkaline soaps or detergents used on painted or plastic surfaces could make scratches or
cause corrosion of metal surfaces. Cover areas where cleaning solution could cause damage. To wash the
airplane. the 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 dampencd with naphtha.

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

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

2-50. 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. Use a soft cloth or sponge
using a straight rubbing motion. Do not harshly rub surfaces.

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

NOTE

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

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

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.  Visibility through the windshield may be improved when flying through rain by using a water
repellent on the windows such as Repcon. Refer to the List of Consumable Materials for purchasing
information.

2-51. CLEANING HEADLINER. SIDE PANELS AND SEATS.
a. Clean headliner. side panels. and seats with a stiff bristle brush and vacuum where necessary.
b.  Soiled upholstery. except leather. may be cleaned by using an approved air type cleaner or foam
upholstery cleaner. Carefully follow the manufacturer’s instructions. Avoid soaking or harsh rubbing.
CAUTION

Solvent cleaners require adequate ventilation.

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

Revised: 8/10/80 HANDLING AND SERVICING
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2-52. CLEANING CARPETS. Use a small whisk broom or vacuum to remove dirt. For soiled spots, use a ‘
non-inflammable dry-cleaning fluid. Floor carpets may be removed and cleaned like any household carpet.

2-53. LUBRICATION.
2-54. OIL SYSTEM (ENGINE).

2-55. SERVICING OIL SYSTEM. The engine oil level should be checked before each flight and changed
after each 100 hours of engine operation. During oil change the oil screen(s) should be removed and
cleaned, and the oil filter cartridge replaced. Replace oil filter at 50 hour intervals. The engine manufacturer
does not recommend oils by brand names. Use a quality brand Aviation Grade oil of the proper season
viscosity. For information on the use of detergent oil, refer to Paragraph 2-60.

CAUTION

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

2-56. 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-III, the Lubrication Chart, or on the cowl panel access door of each engine. To
service the engine with oil, open the access door of the cowl and remove the oil filler cap.

2-57. 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 access panel in the lower cowl and remove oil drain
plug located on the underside of the engine. It is recommended the engine be warmed to operating
temperature to insure complete draining of the old oil.

2-58. OIL SCREEN (SUCTION). The oil suction screen is located on the bottom aft end of the engine
sump, installed horizontally. To remove, 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.

2-59. OIL FILTER (FULL FLOW). .

a. The oil filter 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, loosening and removing the filter
assembly from the adapter.

b. Before discarding the filter, remove the outer cover, and using a sharp knife, cut through the
folds of the element at both ends. 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 or 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.

Reissued: 10/11/79 HANDLING AND SERVICING
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NOTE

Ascertain that oil filter completes with specifications of Continental
Aircraft Engine Service Bulletin M75-7.

c.  Before installing the new filter. lubricate the gasket on the filter with engine oil, then install. Tighten
slightly more than hand tight or 3/4 to | full turn after gasket makes contact. Do not over torque.

d. Run the engine and check for oil leaks: then install lockwire between nut on filter and oil filter
adapter assembly. '

2-60. RECOMMENDATIONS FOR CHANGING OIL. The engine manufacturer recommends that the oil
supply be drained and the entire sump filled with fresh oil after each 100 hours of engine operation. Always
start and warm the engine to operating temperature before performing an oil change. While draining the oil,
the screens should be removed from the crankcase cover and cleaned thoroughly. if sludge deposits are heavy,
subsequent oil changes should be made at shorter intervals. Detergent oil that meets the latest revision of
Continental Motors Corporation Specification MHS-24, is the only recommended lubricating oil. Use
SAE-30 15W-50 or 20W-50 below 40°F and SAE-50 15W-50. 20W-50 or 25W-60 above 40°F. When the
average ambient air temperature is approximately at the dividing line, use the lighter oil.

2-61. LUBRICATION INSTRUCTIONS. Properiubrication proceduresare 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 the observance of cleanliness will insure the maximum
efficiencv and utmost service of all moving parts. Lubrication instruction regarding the locations. time
intervals. and tvpe 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.

NOTE

If the airplane is inactive for long periods of time, it should be
lubricated in accordance with Lubrication Chart every 90 days.

2-62. 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.

Revised: 12/08/83 1B23 HANDLING AND SERVICING
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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.

2-63. APPLICATION OF GREASE. Care must be taken when lubricating bearings and bearing surfaces
with a grease gun, to insure that gun is filled with new clean grease of the grade specified for the particular
application before applying lubricant to the grease fittings.

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

excess.
b. Remove wheel bearings from the wheel hub and clean thoroughly with a suitable solvent. When

repacking with grease, be sure the lubricant enters the space between the rollers in the retainer ring. Do not

pack the grease into the wheel hub.
c. Use extra care when greasing the 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.

2-64. LUBRICATION CHARTS. The lubrication charts consists of individual illustrations for the various
aircraft systems, and each component to be lubricated is indicated by a number, the type of lubricant and
the frequency of application. Special instructions are listed at the beginning of the lubrication charts and
with the applicable component illustration.

Reissued: 10/11/79 HANDLING AND SERVICING
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‘ TYPE OF LUBRICANTS
SPECIFICATION LUBRICANT
MIL-L-7870 LUBRICATING OIL, GENERAL PURPOSE, LOW
TEMPERATURE
LATEST REVISION OF LUBRICATING OIL, AIRCRAFT RECIPROCATING
MHS-248 = TCM ENGINE (PISTON) GRADE AS SPECIFIED
SPECIFICATION SAE 50 15W-50, 20W-50 OR 25W.60 ABOVE

40°F AMBIENT AIR (S.L.)
SAE 30 15W-50 OR 20W-50 BELOW 40°
AMBIENT AIR (S.L.)

MiL-H-5606 HYDRAULIC FLUID, PETROLEUM BASE

MiL-G-23827 : GREASE, AIRCRAFT AND INSTRUMENT, GEAR
AND ACTUATOR SCREW
TEXACO MARFAK ALL PURPOSE GREASE.
MOBIL MOBIL GREASE 77 (OR MOBIL EP2
GREASE])

- MIL-G-7711 GREASE - LUBRICATION GENERAL
PURPOSE AIRCRAFT

FLUOROCARBON RELEASE AGENT
DRY LUBRICANT # MS-122 (PURCH)

AERO LUBRIPLATE (PURCH) FISKE BROS.
‘ REFINING CO.

SPECIAL INSTRUCTIONS

1. BEARINGS AND BUSHINGS - CLEAN EXTERIOR WITH A DRY TYPE
SOLVENT BEFORE LUBRICATING. '

2. LUBRICATION POINTS - WIPE ALL LUBRICATION PQINTS CLEAN OF QLD
GREASE, OIL, DIRT, ETC., BEFORE LUBRICATING.

NOTES

1. FUEL SYSTEM - SERVICE REGULARLY - FUEL PUMP STRAINER -
INJECTOR SCREEN - FILTER BOWL - QUICK DRAIN UNIT.
2 BATTERY - FLUID LEVEL AND CONDITION CHECK EVERY 25 HOURS.

CAUTIONS

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

DO NOT APPLY LUBRICANT TO RUBBER PARTS.

DO NOT LUBRICATE CABLES - THIS CAUSES SLIPPAGE.

bONS

37110.-D.
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COMPONENT LUBRICANT FREQUENCY
1. MAIN GEAR PIVOT POINTS MIL-G-23827 HRS
M GEAR DOOR HINGE MIL-L-787¢ HRS

3. MAIN GEAR TORQUE LINKS MIL-L-7870 HRS
4. EXPOSED OLEO STRUT MAIN FLUOROCARBON RELEASE | |

AGENT DRY LUBRICANT

#ms122 100 HRS
5. MAIN GEAR WHEEL BEARINGS TEXACO MARFAX ALL

PURPOSE GREASE OR
MOBIL MOBIL GREASE
77 (OR MOBIL EP2

GREASE) 100 HR
§. 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 HR
. TN GEAR LOCK ASSEMBLY
RETRACTION FITTING AND CYLINDER - :
ATTACHMENT POINTS MIL-L-7870 100 HRS
10. _OLEO STRUT FILLER POINT (MAIN GEAR) MIL-H5606 AS REQUIRED
11. _HYDRAULIC PUMP RESERVOIR MIL-H-5606 100 HRS
12. BRAKE RESERVOIR MIL-H5606 100 HRS

1880

SPECIAL INSTRUCT IONS

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

37110-D

2. Oieo sruts, hydraulic pump reservolr and brake
reservolr - FINl per instructions on unit or container or
refer to service manual.
Figure 2-9. Lubrication Chart (Landing Gear, Main) ‘
Reissued: 10/11/79 | HANDLING AND SERVICING
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37110-D

COMPONENT LUBRICANT FREQUENCY
1. NOSE GEAR STRUT HOUSING MIL-G-23827 100 HRS
2. NOSE GEAR PIVOT POINT AND HYDRAULIC
CYLINDER ROD END MiL-L-787 100 HRS
3. NOSE GEAR DOOR RETRACTION MECHANISM MIL-C-787 100 HRS
[ 4. NOSE GEAR DOOR HINGES MIL-L-787 100 HRS
5. EXPOSED OLEQ STRUT FLUOROCARBON RELEASE
. AGENT DRY LUBRICANT
# MS.122 100 HRS
6. NOSE WHEEL BEARINGS TEXACO MARFAX ALL
PURPOSE GREASE OR
MOBIL GREASE
77 (OR MOBIL EP2
. GR HR
7. NOSE GEAR TORQUE LINK ASSEMBLY MIL-L-7870 100 HRS
8. NOSE GEAR TORQUE LINK ASSEMBLY AND
STRUT HOUSING MIL-G-23827 100 HRS
9. NOSE GEAR PIVOT POINT, DRAG LINK
ASSEMBLY, DOWNLOCK AND CYLINDER
ASSEMBLY, STEERING ROLLER AND
CENTERING SPRING PIVOT POINTS MIL-L-7870 100 HRS
[ 10. UINR BUSHING MIL-L-1870 100 MRS
11. BUNGEES AERO LUBRIPLATE :
. MAG-1 DR AEROSHELL #7 100 HRS
12. STEERING BELLCRANK PIVOT POINTS AND
ROD ENDS MIL.L-7870 100 HRS
[ 13, NOSE GEAR ROLLER TRACK MIL-G-7711 100 HRS
14. NOSE GEAR OLEO STRUT FILLER POINT MIL-H-5606 AS REQUIRED

1964

12 1

SPECIAL INSTRUCTIONS

Bungee - Lubricate springs If bungee is disassembiad,

Figure 2-10. Lubrication Chart (Landing Gear, Nose)

Revised: 3/16/81
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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 FLAP HINGE BEARINGS MIL-L-7870 100 HAS
2 RUDDER TRIM SCREW AERO LUBRIPLATE, AERO #807.
_ MAG #1 OR AEROSHELL X7 100 HRS
3 CONTROL CABLE PULLEYS MIL-L-7870 100 HRS
4 TRIM CONTROL WHEELS - STABILATOR AND RUDDER MIL-L-7870 100 HRS
5  CONTROL COLUMN FLEX JOINT AND SPROCKET MIL-L 7870 100 1inS
6  O-RING CONTROL SHAFT BUSHING FLUOROCARBON RELEASE AGENT
DRY LUBRICANT #MS. 122 100 HRS
7 TEE BAR PIVOT POINTS. AILERON
AND STABILATOR CONTROL PULLEYS MIL.L-7870 100 HRS
8 STABILATOR CONTROL ROD. ROD END N R ’
BEARINGS LINKS AND IDLER PULLEY MIL-L-7870 100 HRS
9 FLAP CONTROL ROD END BEARINGS MIL.L.7870 100 HRS
10 FLAP RETURN AND TENSION CHAIN MIL.L.7870 500 HRS
17 FLAP HANDLE PIVOT POINT LOCK MECHANISM
AND CABLE PULLEY MILL.7870 100 HRS
12 FLAP TORQUE TUBE BEARING BLOCK MIL-L.7870 100 HRS
13 AILERON AND STABILATOR CONTROL CHAIN MIL-L-7870 500 HRS

Figure 2-11. Lubrication Chart (Control System)

Interim Revision: July 30, 1986 1C4 . HANDLING AND SERVICING

Island Enterprises



371100

PIPER SENECA II SERVICE MANUAL -«

COMPONENT LUBRICANT FREQUENCY
. _AILERON HINGE PINS MIL-L-787 0 HRS
2. AILERON HINGE PINS MIL-L-787 8 HAS
3. _CONTROL CABLE PULLEYS MIL-L-787¢ 0 HRS
4. STABILATOR TRIM SCREW AERO LUBRIPLATE, MAG A1/ ;
[o] QSHELL #7 00 HRS
. _RUDDER HINGE AND TAB HINGE BEARINGS MIL-L-787 00 HRS
+~_ARM BUSHING — i MIL-L-787 00 H
_ _STABILATOR TRIM TAB HINGE PINS ___ MIL-L-787 00 HRS
8. RUDDER TUBE CONNECTIONS, TUBE CABLE
ENDS AND STEERING ROD ENDS MIL-L-787 00 HRS
9. TOE BRAKE ATTACHMENTS MIL-L-7 00 HRS
10. BRAKE ROD ENDS MIL.-L-787 00 HRS
. RU Bi ™ .
PIVOT POINTS MILLL-7870 100 HRS
12. AILERON CONTROL ROD ENO BEARINGS MIL-L-787¢ 100 HRS
13. AILERON BELL BLE ENDS MIL-L-7870 100 HRS

938

A268

SKETCHB

SKETCHC

Figure 2-12. Lubrication Chart (Control System) (cont.)
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" COMPONENT

LUBRICANT FAREQUENCY

1. ENGINE OIL SUMPS

THE LATEST REVISIONS OF
CONTINENTAL SPECIFICATION
MHS-24A AND SERVICE

BULLETIN M75-2

.100 HRS

2. OIL FILTERS

SEE SPECIAL INSTRUC-

TIONS NO. 2 AND 3. 50 HRS

3. “INDUCTION AIR FILTERS

"CLEAN AS OF TEN AS
NECESSARY, EVERYDAY
UNDER SEVERE
CONDITIONS

4. ALTERNATE AIR DOORS

MiL-L-7870 00 HRS

§. GOVERNOR CONTROLS

MIL-L-7870 00 HRS

6. CONTROL QUADRANT CONTROLS

MIL-L-7870 00 HRS

7. PROPELLER ASSEMBLY

MIL-G-23827 00 HRS

8. COWL FLAP ACTUATING MECHANISM

.AERO LUBRIPLATE, MAG- 1/

OR AEROSHELL #7 500 HRS

A271

. A288

A272:

SKETCHC

SPECIAL INSTRUCTIONS

1. 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.

2. See the latest revision of TCM Service Bulletin M.81-11

Rev. 1 for recommended oil and filler change period. The
engine lubricating oil system is serviced with MIL-C-6529,
Type Nl for the initial fill and for the first 25 hours engine
time per the latest revisions of TCM Operator’'s Manual and
MHS-184. Service engine thereafter with oil per the latest
revisions of MHS-24B and TCM Service Bulletin M-81-11
Rev. 1.

3. Ascertain that oil filter complies with specifications of the

latest revision of TCM Service Bulletin M75-7.

4. Propeller - Remove one of two grease littings for eachblade.

Apply grease through fitting until fresh grease appears at
hole of removed fitting.
§. Lubricate outer surface of inner spacer on cowl flap linkage

Figure 2-13. Lubrication Chart

Revised: 12/08/83

1C6
Island Enterp

(Power Plant & Propeller)
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« PIPER SENECA II SERVICE MANUAL

COMPONENT ) LUBRICANT FREQUENCY
. 1. FORWARD BAGGAGE DOOR MIL-L-7870 100 HRS
2. LATCH MECHANISM MIL-L-7870 500 HRS
3. PILOT AND COPILOT SEAT ADJUSTMENT MIL-G-7711 T60 HRS |
4. MAIN DOOR HINGES AND LATCH MECHANISM MIL-L-7870 500 HRS
5. BAGGAGE AND REAR DOOR HINGES AND
LATCH MECHANISM MIL-L-7870 500 HRS
2017

SPECIAL INSTRUCTIONS

1. Pillot and passenger seats - Lubricate track roliers and
stop pins as required.

371100

Figure 2-14. Lubrication Chart (Cabin Door, Baggage Door & Seats)

Revised: 11/12/82 HANDLING AND SERVICING
1C7
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PIPER SENECA Il SERVICE MANUAL

TABLE 11-11l. CONVERSION TABLES ‘

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

2. The English system is in use by England and the United States. All other countries use the metric system.
3. Procedure for Converting Inches to Millimeters.
A_Example: Convert 1.5 inches to millimeters.
(1) Read down inches column to 1. inches.
(2) Read across top inch column to 0.5.
(3) Read down and across to find millimeters (1.5 inches is 38.10 millimeters).

4. Procedure for converting Fahrenheit (°F) and Celsius (°C) (Centigrade) temperature.

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

(1) 70°F = 21.1°C.

(2) 30°C = 86.0°F. ‘

Added: 8/10/80 HANDLING AND SERVICING

1C8

Island Enterprises



PIPER SENECA II SERVICE MANUAL

‘ TABLE 11-111. CONVERSION TABLES (cont.)
INCHES TO MILLIMETER
INCHES——00000 00001 00002 00003 00004 00005 00006 00007 00008  0.0008
MILUIMETER
0.000 00025 00050 00076 00101 00127 00152 00177 00203 00228
0.001 00254 00279 00304 00330 00355 00381 00406 00431 00457  0.0482
0.002 00508 00533 00558 00584 00609 00635 00660 00685 00711  0.073
0.003 00762 00812 00838 00863 00889 00914 00939 00965 00965  0.0990
0.004 01016 01041 01066 01092 0.1117  0.1143 0.1168 0.1183  0.1219  0.1244
0.005 0.1270 0.1295 0.1320 0.1346 0.1371 0.1397 0.1422 0.1447 0.1447 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 01778 01803  0.1828 0.1854 01879 01905 01930 01955  0.1981  0.2006
0.008 02032 02057 02082 02108 02133 02158 02184 02200 02235 0.2260
0.009 02286 02311 02335 02362 02387 02413 02438 02463 02489 02514
INCHES 0000  0.001 0002 0003 0004 0005 0006  0.007 0008 0009
| MILLIMETER
0.00 0.025 0050 0076  0.1401 0127 0152 0177 0203 0228
001 0254 0279 0304 0330 0355 0381 0406  0.431 0457 _ 0482
0.02 0508 0533 0558 0584 0609 0635 0660 0685 o711 0736
0.03 0762 0787 0812 0838 0863 0889 0914 0939 0965 0890
0.04 1016 1041 1066 1092 1117 1143 1168  1.193 1219 1.244
0.05 1270 1.205 1320 1346 1371 1397 1422 1447 1473 14908
006 . 1524 1549 1574 1600 1625 1651 1676  1.701 17271 1752
0.07 1.778 1.803 1.828 1.854 1.879 1.905 1.930 1.955 1.981 2.006
0.08 2032 2057 2082 2108 2133 2159 2184 2209 2235 2260
0.09 2286 231 2336 2362 2387 2413 2438 2463 2489 2514
. INCHES 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 009
: MILUMETER -
0.0 0.254 0508 0762 0016 1270 1524 1778 2032 2286
0.1 2540 2794 3048 3302 3556 3810 4064 4318 4572 4826
0.2 5080 5334 5558 5842 6096 6350 6604  6.858 7112 7.366
0.3 7620 7874 8128 8382 8636 8890  90.144 9308 9652  9.906
0.4 10.160 10.414 10.668 10.922 11.176 11.430 11.684 11.938 12.192 12.446
05 12700 12954 13208 13462 13716 13970 14224 14478 14732 14986
0.6 15240 15494 15748 16002 16256 16510 16764 17018  17.272 17526
07 17760 18034 18288 18542 18796 19050 19304 19558 19812 20066
0.8 20320 20574 20828 21082 21.33 21580 21844 22098 22352 22606
0.9 22860 23.114 23368 23622 23876 24.130 24384 24638 24892  25.146
Added: 8/10/80 1C9 HANDLING AND SERVICING

Island Enterprises



PIPER SENECA Il SERVICE MANUAL

TABLE 11-111. CONVERSION TABLES (cont.)

CHART A INCHES TO MILLIMETER (cont.)

INCHES 0.00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
| MILUMETER
0. 254 5.08 7.62 10.16 12.70 15.24 17.78 20.32 22.86
1. 25.40 27.94 30.48 33.02 35.56 38.10 40.64 43.18 45.72 48.26
2. 50.80 53.34 55.88 58.42 60.96 63.50 66.04 68.58 71.12 73.66
3. 76.20 78.74 81.28 83.82 86.36 88.90 91.44 93.98 96.52 99.06
4. 101.60 104.14 106.68 109.22 11.76 114.30 116.84 119.38 121.92 124 .46
5. 127.00 129.54 132.08 134.62 137.16 139.70 142.24 144.78 147.32 149.86
6. 152.40 154.94 157.48 160.02 162.56 165.10 167.64 170.18 172.72 175.26
7. 177.80 180.34 182.88 185.42 187.96 190.50 193.04 195.58 198.12 200.66
8. 203.20 205.74 208.28 210.82 213.36 21590 218.44 220.98 223.52 226 .06
9. 228.60 231.14 233.68 236.22 238.76 24130 243.84 246.38 248 .92 251.46

THIS SPACE INTENTIONALLY LEFT BLANK
Added: 8/10/80 HANDLING AND SERVICING
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PIPER SENECA 11 SERVICE MANUAL

. TABLE 11-111. CONVERSION TABLES (cont.)
CHART B. FRACTION/DECIMAL CONVERSIONS
4rus | Brus |10THs 32:“547n>l '::c:s '::c:J s:t::‘v 4vus ) Brus [16rus| 320 |64rhs ’::c:s 'LTAOC:S E:::v
. |eaq -016| .02 .397 - | 8 18] 52[13.097
= 031] .03 794 b 531| .53 [13.494
24 .047{ 05| 109 23 547 55[13.89
a 64 . .
+ .062] .06 | 1.587 2 562| .56]14.288
=24 .078 .08 | 1.984 371 .s78] .58(14.684
64 . . . 64 . [ o
3 .094] .09 | 2.381 3 594 .59(15.081
Z4 .109| .11 2.778 21 609 .61[15.478
. . . 64 o » ®
L 81 25| a2 375 3 625] 62]15.875
9 41
24 a41| 14 3.572 411 641| 64[16.272
6
£+ 156] 16 3.969 21581 656 66| 16.669
11 43
Ut a7 a7 a.366 224 672| 67|17.065
31— 88| 19| 4762 u 88| 69117462
13 45
134 203) 20| 5.159 451 703) .70]17.859
64
% 219] 22| 5.556 2151 79| 72| 18.256
1 8 234) 23] 5593 |, 274 .734] .73 18.653
‘ 2 250] 25| 6350 | 24+ 750| .75(19.050
17 49
173 266| 27| 6.747 491 766| 77]19.447
341221 81| 28| 7144 254241 781) 78|19.844
‘ 24 297 30| 7.540 2 2 .797] .80|20.241
s 312| 31 7.937 12 812| .81/20.637
.1 | & 328] 33| 8.334 ., | 32 828/ .83 21.034
3 344 34| 8731 5 844| .84]21.431
; 81 359] 36| 9.128 , 224 859/ .86] 21.828
3 375] 38| 9.525 & 875| .88| 22.225
13| &1 39| 391 9.922 ,o | 241 891] 89| 22.622
B 406 | .41 110319 £ 906 | .91]23.019
o | & 22| 42|10 s | | &8 22| 92| 23.41
% 438{ .44 11012 2 938 | .94] 23.812
s | 824 453 .45 11509 o | & 953] 95| 24.209
B 469 .47 [11.906 3! 969 | .97| 24.606
211 484/ .48 12303 831 .984| .98] 25.003
500] .50 [12.700 1.000 |1.00{ 25.400
Revised: 8/10/80 : AN Vv
vise /10/ 1C11 HANDLING AND SERVICING
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PIPER SENECA Il SERVICE MANUAL

TABLE I1-11l. CONVERSION TABLES (cont.)

CHART C. 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 -22.0 126.67 260 500.0
-38.9 -20 -4.0 132.22 270 518.0
-23.3 -10 14.0 137.78 280 536.0
-17.8 0 320 143.33 290 554.0

-12.22 10 50.0 148.89 300 572.0

-6.67 20 68.0 154.44 3i0 590.0

-1.11 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
2111 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
82.22 180 356.0 243.32 470 878.0
87.78 190 374.0 248.89 480 896.0
93.33 200 392.0 254.44 490 914.0
98 .89 210 410.0 260.00 500 932.0

Added: 8/10/80 HANDLING AND SERVICING
1C12
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PIPER SENECA 11 SERVICE MANUAL

TABLE I11-11l. CONVERSION TABLES (cont.)

CHART D. ENGLISH VS METRIC

MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN
CENTIMETERS 0.3937 IN. KILOGRAMS 2.205 LB.
0.03261 FT. 35.27 oz.
1000 GRAMS
CU. CENTIMETERS | 0.001 LITERS
0.06102 CU. IN LITERS 1000 CU. CM.
0.0002642 | U.S.GAL. 61.03 CU. IN.
003532 | Cu.FT.
CU.FT. 28.320 CU.CM 0.2642 U.S. GAL.
1.728 CU.IN. 0.22 IMPERIAL GAL.
7.481 US. GAL. 1.057 QUARTS
28.32 LITERS
CU. N, 16.99 CU. CM METERS 39.37 IN.
0.01639 LITERS 3.281 FT.
0004320 | US.GAL. 1000 MM. -
0.01732 QUARTS
METER-KILOGRAM | 7.233 FT-LB.
CU. METERS 1000000 | CU.CM 9.807 JOULES
35.314 CU.FT.
61.023 CU.IN OUNCES, AVDP 0.0625 LB., AVDP
264.17 GAL. 28.35 GRAMS
999.97 LITERS 4375 GRAINS
FEET 0.3048 METERS OUNCES, FLUID 2957 CU.CM.
12.000 MILS 1.805 CU. IN.
304.8 MM,
0.3333 YARDS LB., AVDP 4536 GRAMS
7000 GRAINS
FT-LB 0.1383 M-KG 16.0 OUNCES
0.001285 | BTU
0.000000376 | KW-HR SQUARE INCH 6.4516 sQ. CM.
FLUID OZ. 8 DRAM POUND PER 0.0703 KG.-CM
206 CU.CM SQUARE INCH SQUARED
(PSI)
GAL., IMPERIAL 277.4 CU.IN.
1.201 US. GAL. STATUTE MILE 1.609 KILOMETER
4546 LITERS 0.8684 NAUTICAL MILE
GAL., U.S. DRY 268.68 CU.IN. NAUTICAL MILE 1.151 STATUTE
0.1556 CU.FT. MILE
1.164 US. GAL, UQ.
4.405 LITERS QUART 9463 LITER
GAL, US. LIQ. 2310 CU. IN. MILLIMETER 1000 MICRON
0.1337 CU.FT.
3.785 LITERS MICRON 0.001 MILLIMETER
0.8327 IMPERIAL GAL. 0.000039 | INCH
128 FLUID OZ.
INCH 11.521 METER
IN. 2.540 CM. POUNDS GRAMS
08333 FT.
INCH 0.72 METER
JOULES 0.000848 | FT. OUNCES GRAMS
0.7376 FT-L8B, :
POUNDS 0.453 KILOGRAMS

Added: 8/10/80 HANDLING AND SERVICING

1C13

Island Enterprises



PIPER SENECA Il SERVICE MANUAL

TABLE 11-111. CONVERSION TABLES (cont.)

CHART E. DECIMAL/MILLIMETER EQUIVALENTS OF DRILL SIZES FROM 1/2” TO NO. 80
Decimal/Millimeter Equivalents of Drill Sizes From 1/2” 1o No. 80
Slze Decimal Miliimeter Size Decimal Millimeter Size Decimal Millimeter Slze Decimal Millimeter
Equiv. Equiv. Equiv. Equiv. Equiv. Equiv. Equiv. Equiv.
172 0.500 12.7000 G 0.26% 6.6294 5/32 0.1562 3.9687 51 0.067 1.7018
31/64 0.4843 12.3031 F 0257 6.5278 23 0.154 3.9116 52 0.0635 16129
1532 04687 11.9062 E-1/4 0250 6.3500 24 0.152 3.8608 1/16 0.0625 1.5875
29/64 04531 11.5094 D 0.246 6.2484 25 0.1495 3.7973 53 00595 15113
7/16 04375 11,1125 C 0242 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
Z 0413 10.4902 1564 0.2343 5.9531 9/64 0.1406 3.5719 3/64 0.0468 1.1906
13/32 0.4062 10.3187 A 0234 59436 28 0.1405 3.5687 56 0.0465 1.1811
Y 0.404 10.2616 1 0228 5.7912 29 0.136 3.4544 57 0.043 1.0922
X 0.397 10.0838 2 0221 56134 30 0.01285 3.2639 58 0.042 1.0668
25/64 0.3906 99212 7132 02187 55562 1/8 0.125 3.1750 - 59 0.041 1.0414
W 0.386 9.8044 3 0213 5.4102 31 0.120 3.048 60 0.040 1.016
V 0377 95758 4 0209 53086 32 0.116 2.9464 61 0.039  0.9906
3/8 0375 9.5250 5 02055 5.2197 33 0113 2.8702 62 0038 09652
U 0368 93472 6 0204 5.1816 34 o011 28194 63 0037 0.9398
23/64 0.3593 9.1262 1364 0.2031 5.1594 35 0.110 2.794 64 0036 09144
T 0358 9.1281 7 0.201 5.1054 7/64 0.1093 2.7781 65 0035 0.899
S 0346 8.7884 8 0199 50546 36 0.1065 2.7051 66 0033 0.8382
11/32 0.3437 8.7300 9 0.196 4.9784 37 0.104 26416 1/32 00312 0.7937
R 0339 86106 10 0.1935 4.9149 - 38 0.1015 2.5781 67 0.032 08128
Q 0332 84328 11 0.191 48514 39 0.0995 2.5273 68 0.031 0.7874
21/64 0.3281 8.3337 12 0.189  4.8006 40 0.098 2.4892 69 0029 0.7366
P 0.323 B8.2042 ¥16 0.1875 4.7625 41 0.096 2.4384 70 0028 0.7112
O 0316 8.0264 13 0.185  4.699 3732 0.0937 2.3812 71 0026 06604
§/16 0.3125 7.9375 14 0.182 46228 42 0.0935 2.3749 72 0.025 0.635
N 0302 76708 15 0.180 4572 43 0.089 2.2606 73 0024  0.0696
19/64 0.2968 7.5387 16 0.177  4.4958 44 0.086 2.1844 74 00229 058166
M 0295 7.4930 17 0173 43942 45 0082 2.0828 75 0.021 0.5334
L 0200 7.3660 1164 0.1718 4.3656 46 0.081 2.0574 76 0020 0508
9/32 0.2812 7.1425 18 0.1695 4.3053 47 00785 1.9939 77 0018 04572
K 0.281 7.1374 19 0.166 4.2164 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 0016  0.4064
I 0272 6.9088 21 0.159 4.0386 49 0.073 1.8542 79 00145 0.3683
H 0.266 6.7564 22 0157 3.9878 50 0.070 . 1778 80 00135 0.3429
17/64 0.2656 6.7462
DRILL SIZES AVAILABLE
Drill may be obtained in regular sizes to a 4 inch diameter, and increase in 64ths of an inch.
The regular metric drills vary from 2 to 76mm and increase in 0.5mm varniations.
Added: 8/10/80 1C14 HANDLING AND SERVICING
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PIPER SENECA II SERVICE MANUAL

TABLE II-IV. LIST OF CONSUMABLE MATERIALS

MATERIAL SPECIFICATION BRAND NAME MANUFACTURER
Grease, High MIL-G-3545 High Temp Grease. Texaco, Inc., 135 East
‘Temperature QPL-3545-15 Marfax all Purpose 42nd, New York,

New York 10017

Shellaire Grease HT, Shell Oil Co.. 50
Alvania EP Grease 2, West 50th Street

Aeroshell Grease § New York, New York
10020

Grease 77, Mobilux Mobil Oil Corporation

EP2 Shoreham Building

Washington, D.C. 20005

Royco 45A Royal Lubricants, Co.,
River Road, Hanover,
New Jersey 07936

L-1231 Sinclair Refining Co.,
600 Fifth Avenue, New
York, New York 10020

Hydraulic Fluid MIL-H-5606 Aircraft Hydraulic Texaco. Inc., 135 East
QPL-5606-12 Oil AA 42nd. New York,
New York 10017
RPM Aviation QOil Standard Oil of
No. 2 Code California. 225 Bush
PED 2585. St.. San Francisco,
PED 3337 California, 94120
3126 Hydraulic Oil, Exxon Company, U.S.A.,
Univis 40 Box 2180, Houston,
Texas 77001
Aeroshell Fluid 4, Shell Oil Co.. 50
Aeroshell Fluid 4 West 50th Street,
SL-7694 New York, New York
: 10020
Aero HF Mobil Oil Corporation

Shoreham Building.
Washington. D.C. 20005

Royco 756, 756A. Royal Lubricants, Co..
756B River Road. Hanover,
New Jersey 07936

Reissued: 10/11/79 HANDLING AND SERVICING

1C15

Island Enterprises



PIPER SENECA I1 SERVICE MANUAL

TABLE I1I-1V. LIST OF CONSUMABLE MATERIALS (cont.)

MATERIAL

SPECIFICATION

BRAND NAME

MANUFACTURER

F.ubn'cating Grease

eneral Purpose,

&ubricating 0il
ow Temperature

MIL-G-771]
QPL-7711-15

MIL-L-7870
QPL-7870-9

Regal AFB2. Regal
Starfak Premium 2

PED 3040

Aeroshell Grease 6

Royco 11

1692 Low Temp Oil

Aviation Instrument
Otl

Royco 363

Sinclair Aircraft
Orbit lube

Caltex Low Temp Oil

Texaco. Inc.. 135 East
42nd., New York.
New York 10017

Standard Oil of
California. 225 Bush
St.. San Francisco,
California 94120

Shell Oil Co.. 50
West 50th. Street,
New York. New York
10020

Royal Lubricants, Co..
River Road. Hanover,
New Jersey 07936

Texaco. Inc.. 135 East
42nd.. New York,
New York 10017

Standard Oil of
California, 225 Bush
St.. San Francisco
California 94120

Roval Lubricants. Co..
River Road. Hanover,
New Jersey 07936

Sinclair Refining Co.,
600 Fifth Avenue,

New York. New York
10020 :

Caltex Oil Products
Co., New York,
New York

@

Reissued: 10/11/79
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TABLE 11-1V. LIST OF CONSUMABLE MATERIALS (cont.)

Grease. Aircraft.
General Purpose
'Wide Temperature
Range

5114 EP Grease.
AV 55

Aeroshell Grease 7.
Braycote 627S

Mobil Grease 27

Rovco 27A

Castrolease AL

Supermil Grease No.
A72832

BP Aero Grease 31B

ML-81322
QPL-81322-3
(See Note 2)

Aeroshell Grease 22

Mobil Grease 28

MATERIAL SPECIFICATION BRAND NAME MANUFACTURER
Grease Aircraft and MIL-G-23827 Low Temp Grease EP | Texaco. Inc.. 135 East
Instrument, Gear and QPL-23827-10 42nd.. New York.
Actuator Screw (See Note 2) New York 10017

Standard Oil of
California. 225 Bush

St.. San Francisco.
California 94120

Shell Oil Co.. 50
West 50th. Street.
New York. New York
10020

Mobil Oil Corporation
Shoreham Building.
Washington. D.C. 20005

Roval Lubricants Co..
River Road. Hanover,
New Jersev 07936

Castrol Oils Inc..
Newark. New Jersey

American Oil Company
165 N. Canal. Chicago.
Hlinois 60606

BP Trading Limited
Moore Lane,
Britannic House,
London E.C. 2
England

Shell Oil Co.. 50
West S0th Street.
New York. New York
10020

Mobii Oil Corporation
Shoreham Building.
Washington. D.C. 20005

Rovco 22 Royval Lubricants Co..
River Road. Hanover.
New Jersey 07936
Reissued: 10/11/79 HANDLING AND SERVICING
1C17
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TABLE II-IV. LIST OF CONSUMABLE MATERIAL (cont.)

MATERIAL SPECIFICATION BRAND NAME MANUFACTURER

iGrease, Aircraft and MIL-G-3278 Unitemp EP Texaco, Inc., 135 East
Instruments, High QPL-3278-24 42nd,, New York,
%nd Low Temperature New York 10017

RPM Avn. Grease 5, Standard Oil of
Supermil Grease No. California, 225 Bush
8723 St., San Francisco,
California 94120

Aeroshell Grease 7A Shell Oil Co., 50
West 50th Street,
New York, New York
10020

Mobil Grease 22 Mobil Oil Corporation
: Shoreham Building,
Washington, D.C. 20005

Royco 78 Royal Lubricants Co.,
River Road, Hanover,
New Jersey 07936

L-1212 Sinclair Refining Co.,
600 Fifth Avenue
New York, New York
10020

1916 Uni-Temp Grease| California Texas Oil
Corp., 380 Madison
Ave., New York, New
York 10017

[Lubricating Grease MIL-G-21164 Aeroshell Grease 17 Shell Qil Co., 50
Molybdenum Disulfide | QPL-21164-15 West 50th Street,
New York, New York
10020

Royco 64C Royal Lubricants Co.,
River Road, Hanover,
New Jersey 07936

Castrolease MSA (C) Castrol Oil Inc., 254-
266 Doremus Avenue,
Newark, New Jersey
07105

Reissued: 10/11/79 HANDLING AND SERVICING
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TABLE 11-1V. LIST OF CONSUMABLE MATERIALS (cont.)

MATERIAL SPECIFICATION BRAND NAME MANUFACTURER
Grease, Ball and MIL-G-18709 Regal ASB-2 Formula | Texaco, Inc., 135 East
Roller Bearing QPL-18709-55 TG-10293 42nd., New York,

New York 10017

Andok B Exxon Company, U.S.A_,
Box 2180, Houston,
Texas 77001

Code 1-20481, Darina | Shell Oil Co., 50
Grease 1 XSG-6213 West 50th Street,
Code 71-501, Darina New York, New York
Grease 2 XSG-6152 10020

Code 71-502, Alvania
Grease 2 XSG-6151
Code 71-012, Cyprina
Grease 3 XSG-6280

Code 71-003
Lubricating Grease, MIL-G-6032 Royco 32 Royal Engineering .
Plug, Valve, Gasoline | QPL-6032-10 Co., Whippany,
and Oil Resistant New Jersey
Castrolease PV Castrol Oils Inc.,

Newark, New Jersey
Parker Fuel Lube 44 Parker Seal Co.
BP Aero Grease 32 BP Trading Limited

Moore Lane,
Britannic House

London E.C. 2
England
Anti-Seize Compound | MIL-T-5544 Royco 44 Royal Lubricants Co.,
Graphite Petroleum TT-S-1732 ) River Road, Hanover,
(TT-A-580) New Jersey 07936
Silicone Compound MIL-S-8660 DC-4, DC-6 Dow Corning, S.
(MIL-C-21567) Compound Saginaw Road,
QPL-8660-7 Midland, Michigan
48641
G-624 General Electric Co.,

Silicone Products
Dept., Waterford,
New York 12188
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TABLE II-IV. LIST OF CONSUMABLE MATERIAL (cont.)

MATERIAL SPECIFICATION BRAND NAME MANUFACTURER
Y-2900 Union Carbide
Dry Lubricant, MIL-L-60326 MS-122, 607S
Fluorocarbon
Release Agent
Waterproof Grease, Acero Lubriplate Fiske Brothers
High and Low Refining Company,
Temperature 129 Lockwood,
Newark, New Jersey
07105
Sealer PR 1321 B4 Products Research Co.
2919 Empire Avenue
Burbank, Cal. 91504
SolventPD680
Tuluol TT-T-548
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 #1 Mirror Bright Polish
Co., Inc.
Irvin, Cal. 92713
Cleaners Fantastic Spray Local Suppliers
Perchlorethylene
VM&P Naphtha
(Lighter Fluid)
ABS-Solvent Solarite #11 Series Solar Compounds Corp.
Cements Linden, N.J. 07036
Solvents Methylethyl Ketone Local Suppliers
Methylene Chloride
Acetone
Rain Repellent Repcon Unelko Corporation
FSCM 50159 727 E. 110th Street
Chicago, lllinois -
60628
Reissued: 10/11/79 | HANDLING AND SERVICING
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TABLE 11I-1V. LIST OF CONSUMABLE MATERIALS (cont)

l MATERIAL SPECIFICATION BRAND NAME MANUFACTURER
poxy Patching Solarite #400 Solar Compounds Corp.
ompound Lindon, N. J. 07036
ot Melt Adhesives Stick Form /2 in. dia. Sears Roebuck & Co. or
olyamids and Hot 3 in. long Most Hardware Stores
elt Gun

Sealant PRC5000 Behr-Manning Division

Norton
Tapes, Vinyl Foam 1/8in. x 1 in. 510 Series, Type 1 Norton Tape Division
Troy, New York

[Black Vinyl Plastic 2 in. x 9 mil. and/or Norton Tape Division

11/2in. x 9 mil. Troy, New York

Vinyl Foam lin. x 1/8 in. 530 Series, Type 1 Norton Tape Division

Troy, New York
iFuel Anti-Icing MIL-1-27686E PFA-55MB Phillips Petroleum
Additive Company, Bartlesville,
Oklahoma 74004
PRIST Houston Chemical
Company Div. of PPG
Industries

One Gateway Center
Pittsburgh, Pa. 15222

dhesives (Snubber Carboline F-1 Carboline Company

nd Rubber Type 328 Hanley Ind. Ct.

arts) St. Louis, Missouri 63144
Scotch Grip 2210 3M Company, Adhesives

Coatings and Sealers Div.
3M Center, St. Paul
Minnesota, 55101

Proco Adhesives Protective Coatings Inc.
6205-1 807 N. Fremont Ave.
Tampa, Florida
NOTES:

1. Precautions should be taken when using M1L-G-23827 and MlL-G—81322,. since these greases contain
chemicals harmful to painted surfaces.

Revised: 3/16/81 HANDLING AND SERVICING

1C21

Island Enterprises




1C22

INTENTIONALLY LEFT BLANK

Island Enterprises



Paragraph

3-1

3-2

3-3
34,
3-5.
3-6.

3.

3

. I Revised: 8/10/80

Introduction
Recommended Lubricants
Inspection Periods
Inspection Requirements
Preflight Check
Overlimits Inspection
7 Special Inspections '
-8. Programmed Inspection

SECTION Il
INSPECTION

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

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

1C23

Island Enterprises

Aerofich.
Grid No.

1C24
1C24
1C24
1C24
1C24
IDI
ID1
IDi




PIPER SENECA @I SERVICE MANUAL «

SECTION III
INSPECTION

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

CAUTION

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

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

3-3. INSPECTION PERIODS.

34, INSPECTION REQUIREMENTS. The required inspection procedures are listed in Table II-1. The
inspection procedure is broken down into major groups which include Propeller, Engine, Cabin, Fuselage
and Empennage, Wing, Landing Gear, Engine Run-up 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 SO 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 inspection forms furnished by
the Piper Factory Service Department available through Piper Dealers or Distributors, No. 230 856.

NOTE

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

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

pilot and/or mechanic must include the preflight check as a normal procedure necessary for the safe
operation of the aircraft. Refer to the Pilot’s Operating Handbook for a listing of items that must be checked.

Reissued: 10/11/79 INSPECTION
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3-6. OVERLIMITS INSPECTION. If the airplane has been operated so that any of its components have
exceeded their maximum operational limits, check with the appropriate manufacturer.

3-7. SPECIAL INSPECTIONS. The special inspections given in the following paragraphs supplement the
scheduled inspections as outlined in the Inspection Report, Table III-1, to include inspection of items which
are required to be examined at intervals not compatible with airframe operating time or airframe inspection
intervals. Typical of this type are:

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

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 inspection.

3-8. PROGRAMMED INSPECTION. The Programmed Inspection was designed to permit the utilization of

the aircraft by scheduling inspections through the use of a planned inspection schedule. Programmed
Inspection manuals are available from Piper Service Sales under Part No. 761 592.

Reissued: 10/11/79 INSPECTION

1D1

Island Enterprises




* PIPER SENECA II SERVICE MANUAL

TABLE HI-1. INSPECTION REPORT

—NOTE—

Perform all inspections or operations at each inspection intervals indicated by a

circle (0). (See Notes 1,2 and 3.)

1D2

Island Enterprises

Inspection Time (HRS)
Nature of Inspection
L | R |50] 100 | 500 | 1000

A. PROPELLER
1. Inspect spinner and back plate for Cracks ..........ccooevneeiienniecencsvesennunns 00|00} O 0| O
2. Inspect blades for nicks and Cracks.........cocceereemenrereenninsecsineseseessnenenas 0 0j0O0] O O] O
3. Check for grease and 0il 18AKS ...........ccocuerumiiiiieesnisiniesnntsenssssnneesneene Oy 0j]0] O O O
4. Lubricate propeller per lubrication chart (see note 10).........ccccceeunnens 000} O O] O
5. Inspect spinner mounting brackets for Cracks..........coonnniesennrncenns O} O 0 O] O
6. Inspect propeller mounting bolts and safety (check

10 see if safety is BIOKEN) ........ccccceveerviirerniiniinincnisectesecenee e saneessens 0] O 0] 0| O
7. Inspect hub parts for cracks and COITOSION........ceovvrerrunesesnersreresensesenens O] O 0] O O
8. Rotate blades of constant speed propeller and check for

tightness in hub Pilot tUDE .....cc.cocevevecveniciiiiiicce et 0| O 0 0| O
9. Remove constant speed propeller; remove sludge from ,

propeller and crankshaft..........cocciieeennimninennnrecsne s e O}l O 0] 0
10. Inspect complete propeller and spinner assembly for

security, chafing, cracks, deterioration, wear, and

COITECt INSLAIIALION .........cceeieiee e sttt e sbasaesens ot O 0] OO
11. Check propeller air pressure (at least once a month) ..........ceeeeeervenenene. 0] 0O0]0]| O 0| O
12. Overhaul Hartzell propeller per latest revision of

Hartzell Service Letter 61 ...ttt 0] O
13. Overhaul McCauley propeller per latest revision of

McCauley Service Bulletin 137 ..o 0| O
B. ENGINE GROUP _
WARNING: Read Note 24 before completing inspection.
WARNING: Ground magneto primary circuit before working on engine.
NOTE: Read Notes 6, 11, 25, and 26 before completing inspection.
1. Remove engine COWl........coccoirrrricinsieniiiensic e s sessesassnssnssnssenaes 0] 0|0]| O O} 0
2. Clean and inspect cowling for cracks, distortion, and

1005€ Or MiSSING FASIENELS .....ovecvvivevriiiiviiriiiirerenrieste s sreneseeseene O] O 0] o]0
3. Drain 0il SUMP.....cccerieieeirnirriiieniesr et e se s ne o O 0] O| O
4, Clean suction oil strainer at oil change (check

strainer for foreign particles)..........cocovvvmminnniesnreneineceniereneenenesinens O} O 0] 0] O
5. Change full flow (spin on type) oil filter element

(check element for foreign particles) (check oil

level after installing new filter) .........ccoeeivvnmnninnenenennnisnneeennns 0O 0j0O0}| O 0| O
6. Check oil temperature sender unit for leaks and security .................... O} O 0 0,0
7. Inspect oil lines and fittings for leaks, security,

chafing, dents and cracks (see Notes 6 and 26) .........ccecvverenirirennnnene. 0O 0joO0} O 0| O

Interim Revision: 02/05/97 INSPECTION
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' TABLE II-1. INSPECTION REPORT (cont.)
Inspection Time (HRS)
Nature of Inspection
L | R |50} 100 | 500 | 1000
B. ENGINE GROUP (cont.)
8. Clean and check 0il radiator cooling fins..............cccerereeeererrerrnnsneceerenes Oo| O 0] ol O
9. Fill engine with oil per information on cowl or Lubrication Chart....... o] O o o O
10. Clean ENEINE......ccoueuemrecrreteerereeientere et e esese e reresteses e seessesreasaseans O0|O0] O 0] 0
CAUTION: Use caution not to contaminate pressure
pump with cleaning fluid.
11. Check condition of spark plugs (Clean and adjust
gap as required, $€€ NOE ) ........cccocveverreneeninrcnieseceeeesereeeraesersesnenes Ol O O O] O
12. Check cylinder compression (See NOte 7) .....cceveeecreceeverneenrcereerenenne. o O 18] O] O
13. Inspect ignition harness and insulators (High tension
leakage and continuity, see Notes 9 and 2-3).......ccccceeeeveriecenvrcnnnnenne. 0Oj 0O}lO{ O 0] 0
14. Check magneto points for proper clearance (Maintain
clearance at .018 +006) (See NOte 9)......cuovvrveeecieecie e Ol O 0] 0| O
15. Inspect magneto for 0il seal 1€aKage ...........coeerireiiriencnsenisessensssencenne o O O o O
16. Check breaker felts for proper lubrication ...........cccceeeeeveniceveecrervernnenn. 0O O 0 0]l 0
17. Inspect distributor block for cracks burned areas
or corrosion, and height of contact Springs.........c.ccoccevrrerreeernecerecereenes o] O O] O
18. Check magnetos to engine tming.........ccc.eccvrreeenvererrerereceenerereeesnsenas o O 0 O O
. .| 19. Overhaul or replace magnetos (See NOte 8) .......cccevemeeeerenenrrenesenerennnnes ol O
"1 20. Remove air filters and tap gently to remove dirt
} particles (Replace as required) ........coceeveervecemeensiiesisnicninsieceeecene s .01l OjJ0] O O 0
21. Clean injector nozzles as required (Clean with acetone only)............... 0jO0fjO| O o] 0
22. Replace pump air inlet filter, left and right (See Note 13).................... o| O 0 O O
23. Replace gyro air inline filter, left and right (See Note 13).................... o O O| O
24. Remove induction air box valve and inspect for evidence
of excessive wear or cracks. Replace defective parts .........ccccereeeenee. ol O 0 (OB N0
25. Inspect fuel injector attachments for loose hardware............ccccceeeeee. of O 0O 0] 0
R 26. Inspect engine primer system for operation, security, and leaks.
(SE NOLE 27).eieiieceectiesiie st stestestee s e s seestesbe s sre s rasessasreassbesrnennsees 0| O Q] 0O O
27. Check intake seals for leaks and clamps for tightness................c........ 0] O 0 O] O
28. Inspect all air inlet duct hoses (Replace as required)............cocceeveennenne. 0] O O O] O
29. Inspect condition of flexible fuel lines........cccocceveviecreneerenerecncnreneieennen ol O 0] O| O
IR 30. Replace flexible fuel lines (See Notes 11 and 26)...........ccccvvceeeveeennnnen. 0| O 0
31. Inspect fuel system for leaks (See Note 17)........ccccoveeeveeverceneernrnenenns O]l O 0] O O
32. Check condition and operation of fuel pumps (engine
driven and €lECHIC) ... .cceveievierieerreererrr it e e sabeessee s e s besnessaesrasanns 0O} O 6] 0] O
33. Overhaul or replace engine driven fuel pumps (See Note 8)................ o1 0
34. Overhaul or replace electric fuel pump as required ..........coccoeevvveeneneen. 0] O
35. Inspect pressure pumps and Lines. ..............c.cooeeiiinincniiennnnesenecnnens (O ) O 0]l O
36. Ovcrhaul or replace pressure pump (See Note 8) .......ccccevvevvveverrceennn, 0] O
Revised: 12/08/83 INSPECTION
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TABLE III-1. INSPECTION REPORT (cont.)

Nature of Inspection Inspection Time (IRS)
L | R |50 100 | 500 { 1000

B. ENGINE GROUP (cont.)
37. Check throttle, alternate air, mixture and propeller

governor controls for security, travel and operating condition.................. 0] O 0 OO
38. Inspect exhaust stacks, connections and gaskets

(Replace gaskets as 1equired) ...........ccuvereeermrinreenresennsiessnesensssenseenenes oO(0|0O0] O O] O
39. Inspect breather tubes for obstructions and

SECUIILY ...uveveererereerereestonnsteerassanesesasssesmssesassussssssessssssssasessesessssessssansssensen O] O 0] 0] O
40. Inspect crankcase for cracks, leaks and security of

SEAM DOMS ..ot et cs e se e srasa s en et ern e s erbesress s nensesreans O| O 0 O] O
41. Inspect engine mounts for cracks and loose

INOUDHIES ....cocveeieieerencrorenanssessatecsessssorsscosassosossssssnsnsssssssssnessessessessnsssssanssns 0i O 0 0] 0
42. Check rubber ending mount bushings for deterioration

(Replace as required).........ccooereecenserirecsnisemsscsesesesssisensssssessorsssensnsasssssnnnes 0] O 0 o] O
43. Inspect all engine baffles.........ccoevuriiniiniimniinniiinseser s ssssananes o O 0] O] 0
44. Inspect fire Wall SLAlS .........ccceerreerereninecniesiesniiiinisiesnsessiesessssassasn e esses 0o}l O 0] o O
45. Inspect condition of alternator and Starter ...........cocoveevevcirrmnnencserinscivesnenens 0} 0 o 01O
46. Inspect all lines, air ducts, electrical leads and

engine attachments for security, proper routing,

chafing cracks, deterioration and correct installation...........ccceconvnvieiinenns 0] 00| O 0 (o)
47. Check air conditioning compressor oil level

(SEE NOE 19)...ceiieeeeeieiecieeere e s e seseraesrene s ssessessssaassssanssssesssstsonssasanasesan 0] 0] O| O
48. Check condition and tension of compressor drive belt '

(Refer to Service Manual, Section XIV) ....c..cccoccceciriirrreeereseencenecsnnnsssonssses 0] 0] O} O
49. Check security of COMPressor MOUNUNE .......c.cccoeveriresrireeserseesesnssiseeesnones 0] 0 O] O
50. Inspect compressor clutch security and condition

OF WD, 1.vovoevreerereneesresssis e st esatesseses s e sesesesssssensssesassoessssaseacasssssssens 0] O|O|O
51. Lubricate all controls (See NOte 10)........ccciiivciniinerneienicrensnrcensssrssnenss 0o} O 0 O| O
52. Overhaul or replace propeller governor (Refer to latest

revision of Hartzell Service Letter NO. 61) ...ccvveeioniiireieeceeeccereneceas O} O
53. Complete overhaul of engine or replace with factory

TEDUIIL (SEE NOLE 8) ..o sr e r e s e e sssee s e essensesrnenssearases o O
54. Check magneto to RPM drop .................... et asrenesestessesrens s st sasbean s 0j0|0]| O O| O
55. Check full pPOWer RPM .......ocivminceicicinisiniientnn st enees oOlOjO] O O} 0
56. Check full power manifold PreSSure..........cc.covivtimrrrrrrnresseiisiesesnssessesneses 0| 0}0] O O} O
57. Check full power fuel flow.......cccccoinnmvrnnnininnc e 0jJ]O0|JO] O 0] O
58. Check idle RPM and mixture ..........ccoennee eerareeeneestreness st resesassnnsest e ssrbes 0Oj]O0f{O} O O] O
59. Inspect and clean oil pressure relief valve.........ccociccniiiiinneneenieenne O O 0 0} O
60. Check unmetered fuel pressure at idle............cocovvuinmniriiniiinicnniiinieinene 0] O 0 O] O
61. Reinstall engine CoWl ........cccvvivmicnicinnnii s 0100} O O]l O
Revised: 12/08/83 INSPECTION
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TABLE 11i-1. INSPECTION REPORT (cont.)

Inspection Time (hrs)

Nature of Inspection
L R 50 | 100 | 500 | 1000
C. TURBOCHARGER GROUP

1. Inspect ali air inlet ducting and compressor discharge
ducting for worn spots. loose clamps or leaks............... 0
2. Inspect engine air inlet assembly for cracks. loose
clamps and SCTEWS ... vttt iiie e it 0
3. Inspect exhaust ducting and exhaust stacks for signs
of leaks or cracks. Check all clamps for tightness ........... (0]
4. Carefully check all turbo support brackets. struts. etc..
for breakage. SAggINg OF WEAT .......ivivnienneennennnnnns 0]
5. Inspect all oil lines and fittings for wear. leakage.
heat damage or fatigue ........ ... .. ... il 0
. Inspect bvpass valve for security and safety................. 6]
. Run up engines. check all instruments for smooth, '
SLEAdY TESPONSE . . ittt ittt ittt ia e 0]
8. Remove all turbocharger components from the engine.
Inspect and repair or replace as necessary. Check
turbocharger rotor for excessive play. carbon and
dirt deposits. See Troubleshooting Section for Rotor |
Play Limits. Remove turbine and compressor housings. |
Inspect turbine wheel and impeller for physical |
damage and excessive build up of deposits. If
excessive, replace Turbocharger Assembly.................. 0] 0] (0]

MR- N
© 00 O O O O
© 00 ©0 © O ©

© 00 © O O ©
© 00 O O O O
© 00 O © O ©O
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TABLE III-1. INSPECTION REPORT (cont.)

1.

PN A WN

[\ I

10.
11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

Nature of Inspection

D. CABIN GROUP

Inspect cabin entrance doors, cargo and baggage doors for damage and operation.
Check condition and security of locks, latches and hinges. (See latest revision
of Piper Service Bulletins 633 and 872.).......cccconerinirnninrmnvnenicecisne e
Inspect windows for condition and SECULILY. ......cccoververriesenvesrnreneerersssreesassensannas
Inspect uphoIStery fOr teaArS.......ccouiiiieivieniie ittt sr e e ae e
Inspect seats, seat belts, security brackets and bOIts.............covveieverinenennennennnnne.
Check trim SyStem OPEIAtON .......c.ccrrerivercsesrsirimsiiissssass s s e sesssensnsessssesesens
Check operation and condition of rudder pedals...........cccccomirninnnnienientncennnenne,
Check parking brake handle and toe brakes for operation and cylinder leaks .......
Check operation and condition of control wheels, column pulleys,

bobweight and CabIEs............coviirirniiinie e eres s s st eeras s e
Inspect flap control cable attachment bolt (See latest revision of Piper Service
BUIIEHN D65 ... ieeeieeeeeeeeeereeretieeeereensessaesstessasstssasesasesssnsssasensesnseesnnesassasessnessnesnns
Inspect landing, navigation, cabin and instrument ights ..........c.ccociiinvnnnnnnins
Inspect instruments, lines and attachments (See latest revision of Piper Service
BUlIEtin 584) .....ccocereieceee et ees st e e e saae e e e saan e
Inspect gyro operated instruments and electric turn and bank

(Overhaul or replace as TeqUIred) .........cococeeinmreiininiensiinesinssse s s s
Replace filters on gyro horizon and directional gyro or replace central air

filters (where applicable) (See NOte 13)......ccccviveimineeneeriieiienesenierereseeessie e
Inspect altimeter (Calibrate system in accordance with FAR 91.170 if
APPTOPIAALE).........oeovereeseessreessecsseeseeessessasssressssssssessesssessstsasisssasesns e aeseesnnsans
Perform pitot-static tests if appropriate (Refer to FAR 91.170).........ccccoceeuvnnene.
Check operation of fuel Selector VAIVES...........ccccvviiiieriieniinninicieniennreeseeasnens
Check operation of fuel drains...........ccoccniniinnninninn e
Check condition and operation of heater controls and ducts............cccoecviriniennnen.
Check condition and operation Of i VENLS. ......ccecuevveiievrinriseiiicnniinneeseisseesenenens
Inspect condition of air conditioning QUCLS ...........cocovumrieimnrniniinienie e,
Remove and clean air conditioning evaporator filter ............cccvvvnniiniiiiinnnnin
Inspect stabilator control stops to insure stop has not loosened

and jam NULS Are tENL......c.ceciirieecireirrrrce s e e e sr e
Inspect rudder control stop to insure stop has not loosened and locknuts

FUSELAGE AND EMPENNAGE GROUP

Remove inspection plates and panels ..........cocovvievviienennniinnienieneien.
Inspect battery box and cables (Check at least every 30 days. Flush box

as required and fill battery per instructions on box)........cccocuvvvceivicnnccnnnnencnne.
Check fluid level in brake reservoir (Fill as required)..........ccccevveivcrnniisronennens
Inspect electronics installations for security (See latest revision of Piper

Service BUlIEtin 553) ....ooeiicicceictirneceirenise e seereee s et e st esee st eesas st e saes e e e e smesanes
Inspect antenna mounts and wiring for security and condition.........ccc.cceeecveunnnnne

Inspection Time (HRS)

50 | 100 | 500 | 1000

O © 00O0O0O0O0OO O © O 00O O 0000O0O0O0
© O 0O0OOCOO0OO © O O 00O O 0000000
©C O 0OQ0OOOO0OCO O © © 0O O 0000000

C
o ©00 O
o ©0 O
oNe)

(ol e
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TABLE HI-1. INSPECTION REPORT (cont.)

. Inspection Time (hrs)
Nature of Inspection
50 | 100 | 500 | 1000
E. FUSELAGE AND EMPENNAGE GROUP (cont.)
6. Inspect bulkheads and stringers fordamage ..........covvveivennnnnn.. (o) ) 0]
7. Inspect hydraulic pump motor brushes (See Note 16) ................... o) 0] o
8. Check hydraulic pump fluid level (Fill as required) ..................... 8] 0] (o) 0]
9. Inspect hydraulic lines for damage and leaks .............coivvivnnnnns 0] o 0]
10. Check air conditioning system for freon leaks.......................... O O o)
I1. Check freon level in sight gauge of receiver-dehydrator (Refer to
Service Manual, Section XIV) c.oiiiiiiiiiiiiiiireinnnsnseneenenenns (0] 8] 0] 0
12. Inspect air conditioner condenser air scoop rigging .......cooveceeunan.s o) 18] O 0]
13. Inspect heater (See Note 18 for overhaul information) .................. 0] (0] o) @)
14. Check fuel lines, valves and gauges for damage and operation ........... (0] o (o)
15. Check securityof alllines.......c.cooiiiiiiiiiiinnn... fereeeiee. o) 0] 0]
16. Inspect vertical fin and rudder surface fordamage...................... 0] o) 0]
17. Inspect rudder hinges, horn and attachments for damage and
operation (Refer to the latest revision of Piper Service Bulletin
L 2 S 0] 0] o
- 18. Inspect vertical fin attachments for condition and security
(See latest revision of Piper Service Bulletin No. 579)................... 0] 6] o)
19. Inspect ELT installation and condition of battery and antenna
(See latest revision of Piper Service Letter No. 820) .................... Ol o} O o
.| 20. Inspect rudder tab hinge bolts for excess wear (Replace as required) -
' B B T E ) T R SO o|o}o
_{ 21. Inspect rudder trim mechanism (See Note 14).......................... O] O O
22. Inspect stabilator surfaces fordamage .........c.ccvueuinineeennnnns ves 0] (0] 0
23. Inspect stabilator, tab hinges, horn and attachments for damage
11T B0 01T 1 T P o) 0] o
24. Check condition of stabilator attachment (See latest Piper Service
l Bulletins 579 and 856) .......c.ciiiiiiiiiiiiiiiiiiiiiiiiiiie e 0] o 0]
25. Inspect stabilator and tab hinge bolts and bearings for excess wear
(Replace as reqQUIT€d) . o oovvueeeveeennneinsnnncasseeeneaniannennnnns O}l of o0
26. Check condition and operation of stabilator trim mechanism ............ o 0] 0]
27. Check all cable tensions (use tensiometer) (See Note 15) ................ 0 0 (0]
28. Inspect aileron, rudder, stabilator, stabilator trim cables, turnbuckles,
guides and pulleys for condition, damage, safety, tension and
OPCTALION & v vtet e s v eetareansosooasaosnosoassaaacenonsasassasssssnes 0 10) 0]
29. Inspect all control cables, electrical leads, air ducts, and attaching
parts for security, routing, chafing, deterioration, wear and correct
installation (Refer to the latest revision of Piper Service Bulletin
L T 22 o (0]
30. Clean and lubricate stabilator trim screw (See Note 10) ................. o 0]
31. Clean and lubricate all exterior needle bearings .........covveeennnnn..

. Revised: 12/08/83
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TABLE 111-1. INSPECTION REPORT (cont.)

Inspection Time (hrs)
Nature of Inspection

50 { 100 | 500 | 1000

E. FUSELAGE AND EMPENNAGE GROUP (cont.)

32. Lubricate per Lubrication Chart (See Note 10)..............cooviinnnn, 6]
33. Inspect strobe lights for security and operation ................coiviunn
34. Check condition and security of autopilot bridle cable clamps ...........
35. Reinstall inspection platesand panels....... .. ...l
36. Inspect aileron control stops to insure stop has not loosened and

lock nutistight..... ... .o, P

© 0000
© 0000
© 0000

F. WING GROUP

Remove inspection plates and fairings ...l
Inspect surfaces and tips for damage, loose rivets and condition
Of WalKWaY . ..ieiiiit ittt iiae e stias e aneanns
Inspect aileron hinges and attachments .............. ... ciiienennnn.
Inspect aileron cables, pulleys, and bellcrank for damage and
OPETALION .. iveinnennesonnsennseesesonssnansnnessnassassnssonnssas
Inspect flaps and attachments for damage and operation ................
Inspect condition of bolts used with hinges (Replace as required).........
. Lubricate per Lubrication Chart (See Note 10)..................viin O
. Inspect wing attachment bolts, nuts and brackets for security and
CONAIION &+t vttt s inieeieneee et reoannnennaseennsnesesnnaasnnnonsns

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

attaching parts for security, routing, chafing, deterioration, wear

and correct installation ........... ittt i i it i et
10. Inspect fuel tanks and lines for leaks and water (See Note 11) ...........
11. Remove, drain and clean fuel filter bowls (Drain and clean at

least every 90 days) ........c..iiiiiiiii it i it O
12. Ascertain that fuel tanks are marked for minimum octane rating

ANA CAPACIY .. i.vuveniveraaanesoneseronsonscansenasassaaaonnasnass
13. Inspect condition of fuel tank vents (See Note 12).............. ..ot
14. Reinstall inspection plates and fairings........... ... eeiiinnan.

N -

s w

%~ o
© 0000 00 ©

© 0000 OO O
© 0000 C©CO O

00 O 0O
000 O OO
00 © ©OO

G. LANDING GEAR GROUP

1. Check oleo struts for proper extension (Check for proper fluid
level and air pressure asrequired) .......cooveeriiiiiiiiii it 6]
Check nose gear steering control and travel ........... ... oiiiean
Check wheel alignment ...... ...ttt iinan s
Put airplane on jacks (Refer to Section 11 of Service Manual) ...........
. Inspect tires for cuts, uneven or excessive wear and slippage .............
. Remove wheels, clean, inspect and repack bearings .....................

SLawN
000000
000000
000000

| Revised: 12/08/83 INSPECTION
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TABLE 1II-1. INSPECTION REPORT (cont.)

Interim Revision: 02/05/97
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Nature of Inspection Tnspection Time (HRS)
50 | 100 | 500 | 1000

G. LANDING GEAR GROUP (cont.)
7. Inspect wheels for cracks, corrosion and broken belts. ............ccccvvrrevevrireverrernneens 0) O] O
8. Check tire pressure (Refer to Section II, Table II-I)......cccccueeveereeerenrnceceenee e O] O 010
9. Inspect condition of brake linings and disc (Refer to Section VII,

Paragraph 7-52)
10. Inspect condition of brake backing PIAtes ...........cceeveeeveveimeeerrermeniertesreee e ereeenens 0] O O
11. Inspect condition and security of brake lines and retaining clamps...................... 8] O] O
12. Inspect condition of center spring and bungees...........ccoceeveecereeneeeenrecennieercenienae 0 0O} O
13. Inspect gear forks for dAMAGE ........ccceructierencinneerieerennnssesssrss s sssesessens e sssesessnas 0] 0 O
14. Inspect oleo struts for fluid leaks and SCOTNE. .......cccceeeeerrrreennreeeeeenerrnereereaeesene o 1O 2 N0
15. Inspect gear struts, attachment, torque links, retraction links and

bolts for condition and security (See NOte 20)........ccoeveerererereesnereerueesurseemeeeeeeens 0] 0 0
16. Check downlocks for operation and adjustment...............occeeeevevemeereeereesescenenene. 0] O} 0
17. Inspect torque link bolts and bushings (Rebush as required) .............cccceueuruenen... _ 0] o} 0
18. Inspect drag end side brace link bolts (Replace as required) ...........cceeevvevenenenne. 0 O] O
19. Inspect nose gear upper drag link AN7-35 attach bolt ..........c.cceeeervenenrccenenecenen. 0]
20. Replace nose gear upper drag link AN7-35 attach bolt............coeoeeeevvreieeecrirnenne oO| O
21. Inspect gear doors and attachments for condition and security ................ccoevneen.. o OO
22. Check operation of gear warning horn and light ...........cc.ccevevevvvrveceneinecnerercnee. 0] O] O
23. Retract gear - check operation and gear doors for clearance...............ccccoucuennne.... 0] O} O
24. With gear retracted, check “Free Fall” valve Operation............c.cccoeevveevnveeneennnne. o O] O
25. Check operation Of SQUAL SWIlCh............cc.evevrevvvieensurecesenssersesenne e oO|Oo}oO
26. Check downlock switches, up switches and electrical leads for R

operation, condition and security Of MOUNUNE.........cccceeveeeeerevenrecenerene e 0] 0| o
27. Inspect all hydraulic lines, electrical leads, and attaching parts for

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

(See the latest revision of Piper Service Letter No. 808) ........ccccceveevecreveeeenecnencnne. 0] 010
28. Lubricate per Lubrication Chart (See NOte 9) ........ccevveeeeemerereceire e O] O 0 0]
29. Ascertain landing gear is down and locked; then remove airplane

TOM JACKS ..viiiiiiiiic ettt es st e st te s er e e e st sn s s b nrnes O (02 B0

Revised: 12/08/83 INSPECTION
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TABLE IlI-I. INSPECTION REPORT (cont.)

Inspection Time (hrs)
Nature of Inspection
50 { 100 | 500 |1000
H. OPERATIONAL INSPECTION
I. Check fuel pumps. fuel tank selector and crossfeed operation ............ 0] 0 6] 0
2. Check fuel quantity and pressure or flow gauges ....................... (0] 0] (0] 0]
3. Check oil pressure and temperature gauges ..........c.oveeuenennaannans 0] 0] 0] (0]
4. Check alternator output - left and rightengines ........................ 0] 0] (0] 6]
5. Check manifold pressure gauge .........oovvuvennnnnnnnnnnnnoonnns 0] 0] O 0]
6. Check alternate @ir..........coiiiniiiiiiiiniiiiiniiieeieasannnnnnns 0] (6] 0] o
7. Check parkingand toe brake ....... ... oot 0] 6] ) 6]
8. Check Pressure AUZE . .. ...vueuuuiuerunanerenuuenenssannnseneanoaess 6] 0] o O
9. Check gvro for noise and roughness . ..........oiiiiiiiiinannnienn, o 6] @) o
10. Check cabin heater and defroster .............ciiiiiiiiiiinneeennnnn. 6] 0] (0] o
11. Check magneto RPM variation .........ooiitiiniiiiinennaannnnnnnnes 0] 0] 0] 6]
12. Check magneto switch operation.........c.ooiiiiiiiieininenreceanns 6] (0] 0] o
13. Check throttle and mixture controls . ...... ...ttt 0] 0] O 6]
14. Check propeller controls and propeller action....................oo L. o 6] 0] 0]
15. Check engineddle ....... it iiiii e iieiiaeaeiaiaeenaenanss 0] 0] 8 0]
| 16. Check electronic equipment operation (Refer to Section XII of
Service Manual for ELT check). .. .o iiiiiiiiii i 0] 0 O (0]
17. Check air condition compressor clutch operation....................... 6] 6] 0] 6]
18. Check air conditioner condenser SCOOp Operation ................cvouns 0] 0] 0] o)
19. Check operation of flight controls and flaps ........................... 0] O O 0]
20. Check operation of Autopilot. including automatic pitch trim and
manual electric trim (See Note 22) ... iiir ittt tirarananans (0] (0] ) O
I. GENERAL
1. Aircraft conforms to latest FAA Specifications ....................00 (0] (0] @) (o)
2. All latest FAA Airworthiness Directives complied with ................. 0] 0] o) (0]
3. All latest revisions of Manufacturers Service Letters and Bulletins
complied With ... ..ottt it i i O (0] O (0]
4. Check for proper Flight Manual ....... ..., (0] (6] 0] 0]
5. Aircraft papersin properorder ........ooii il i it 0] (0] @) 0]
Revised: 12/08/83 INSPECTION
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NOTES:

1.

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.

2. All inspections or operations are required at each of the inspection intervals as indicated by an (O).
Both the annual and 100 hour inspections are complete inspections of the airplane, identical in scope,
while both the 500 and 100 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.

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

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

5. Inspections given for the power plant are based on the engines 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.

6. Replace flexible oil lines as required, but not to exceed 1000 hours or 8 years, the first to occur. In
addition, replace lines at engine overhaul.

7. Refer to the latest revision of Continental Motors Service Bulletin M73-19,

8. Replace or overhaul as required or at engine overhaul. Refer to the latest revision of Contmental
Motors Service Bulletin M74-20.

9. For operation at higher altitudes (12,000 feet and up), more frequent ignition system maintenance is
required. (Refer to the latest revision of Continental Service Bulletin M78-8.)

10. Refer to lubrication chart.

11. Replace flexible fuel supply hose and interconnect hose couplings as required, but not to exceed 1000
hours or 8 years, the first to occur. In addition, replace lines at engine overhaul.

12. Replace fuel tank vent line flexible connections as required, but not later than three years time in service.

13. Early Seneca’s had inline filter in cabin; later models have filter located in nacelle.

14. Refer to section V, paragraph 5-34 for allowable rudder tab and trim free play.

15. Maintain cable tensions specified in section V of service manual.

16. Inspect brushes every 100 hours if aircraft is used for training or 500 hours if aircraft is used for
normal service (refer to service manual, section VI).

17. Refer to the latest revision of Piper Service Bulletin 596.

18. Conduct 100 hour inspections in accordance with Janitrol Maintenance and Overhaul Manual 24E25-
1, dated October 1981. Overhaul any heater that does not pass the combustion pressure decay test
outlined in the Janitrol Manual. Copies obtainable from: Janitrol Aero Division, Midland-Ross Corp.,
4200 Surface Rd., Columbus, Ohio 43228.

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

20. For all aircraft in excess of 1000 hours carefully inspect the trunnion forging barrel for cracks with a
10 power glass at the lower end of the fillet every S00 hours thereafter unless replaced by p/n 67926-
12, 67926-13, 67926-14 or 67926-15.

21. Refer to section XII of service manual for appropriate subject manual part number.

22. Refer to flight manual supplement for preflight and flight check, for intended function in all modes.

23. Refer to the latest revision of Bendix Service Bulletin 612 for inspection of magnetos and ignition harness.

24, Refer to Teledyne Continental Service Bulletin M86-11, latest revision.

25. Refer to VSP 69.

26. Flexible hose replacement times are in-service times. In-service must be determined by (1) the date the
aircraft was licensed, if new or (2) the date entered in the logbook for the replacement hose placed in
service. Do not use the date stamped on the hose, as time may be included for shelf life, and not
in-service use.

27. See latest revision of Piper Service Bulletin 905.

Interim Revision: 02/05/97 INSPECTION
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STRUCTURES
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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 11 or FAA Advisory Circular 43.13-1A,
unless otherwise stated in this section.

4-2. DESCRIPTION. The PA-34-200T is an all metal semi-monocoque structure with an overall length of
28 feet 7.5 inches. The fuselage is constructed of bulkheads. stringers and stiffeners. to which all of the outer
skin is riveted. Windows include a single pane windshield and eight side windows; all windows are single pane.
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 aft passenger compartment is located just aft of the left wing.

Each wing panel is an all metal, full cantilever semi-monocoque type construction with a removable
fiberglass or thermoplastic tip. Installed in each wing ahead of the main spar are two metal fuel tanks with a
capacity of 24.5 U.S. galions each or 49.0 U.S. gallons total per wing. Attached to each wing s an aileron, flap,
main landing gear and power plant. 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.

The all metal empennage group is a full cantilever design consisting of a vertical stabilizer (fin). rudder
and stabilator. all with removable fiberglass or thermoplastic tips. The rudder and stabilator have trim tabs
attached that are 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.

4-2a. STANDARD PRACTICES.

4-2b. REMOVAL OF CHERRYLOCK RIVETS. (Refer to Figure 4-1.) If necessity requires the removal of
a cherrylock rivet, proceed as follows:
a. In thick material remove the lock by driving out the rivet stem. using a tapered steel drift pin. (See
View 1.)
NOTE

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

Revised: 8/10/80 STRUCTURES
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Bas&1

VIEW 2

VIEW 1

VIEW 3

Added: 8/10/80

Figure 4-1. Cherrylock Rivet Removal
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8362
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Figure 4-1a. Hose/Line Markings
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b. Iftherivets have been installed in thin sheets. driving out the locked stem may damage the sheets. It
is recommended that a small centerdrill be used to provide a guide for a larger drill on top of the rivet stem. and
the tapered portion of the stem be drilled away to destroy the lock. (See View 2.)

Pry the remainder of the locking collar out of the rivet head with the drift pin. (See View 2.)
Drill nearly through the head of the rivet. using a drill the same size as the rivet shank. (See View 3.)
Break off rivet head, using a drift pin as a pry. (See View 3.)

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

~mo oo

3)

4-2c. IDENTIFICATION OF FLUID LINES. (Refer to Figure 4-1a.) Fluid lines in aircraft are often
identified by markers made up of color codes, words. and geometric symbols. These markers identify each
line’s function. content, and primary hazard. as well as the direction of fluid flow.

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

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

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

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

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

4-2d. FLARELESS-TUBE ASSEMBLIES. (Refer to Figure 4-1b.) Although the use of flareless-tube
fittings eliminates all tube flaring. another operation. referred to as presetting. is necessary prior to installation
of a new flareless-tube assembly which is preformed as follows:

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

b. Lubricate the threads of the fitting and nut. See Figure 4-1b. for proper lubricant to use. depending
on the type system the tubing assemblies are to be used on. Place the fitting in the vise (Step 2). and hold the
tubing firmly and squarely on the seat in the fitting. (Tube must bottom firmly in the fitting.) Tighten the nut
until the cutting edge of the sleeve grips the tube. This point is determined by slowly turning the tube back and
forth while tightening the nut. When the tube no longer turns, the nut is ready for final tightening.

¢.  Finaltightening depends upon the tubing. For aluminum alloy tubing up to and including {2 inch
outside diameter, tighten the nut from one to one and one-sixth turns. For steel tubing and aluminum alloy
tubing over 1/2 outside diameter, tighten from one and one-sixth to one and one-half turns.

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

a. The tube should extend 3/32 to I/8 inch beyond the sleeve pilot: otherwise blowoff may occur.

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

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

Added: 8/10/80 STRUCTURES
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8363

TUBING SYSTEM LUBRICANT
HYDRAULIC MIL-H- 5606
FUEL MIL-H-5606
OIL System 0il
PNEUMATIC MIL-L-4343
OXYGEN* MIL-T-5542

*CAUTION-DO NOT USE OIL OR GREASE CONE ANGLE

SLEEVE

TUBING AND HOSE LUBRICANTS TUBE SHOULDER

SLEEVE PILOT

SLEEVE
CUTTING

SLEEVE
BEVEL

EDGE

Sy,

NN 10

3/32 TO
1/8 INCH

V-utinniiivg

‘/l////////////////////m e

~
STEP 3

LALLOY TUBING

PRESETTING FLARELESS-TUBE ASSEMBLY

SLIGHT DEFORMATION

PERMISSIBLE
.005 INCH MAXIMUM - ALUMINUM

.015 INCH MAXIMUM - CORROSION
RESISTANT STEEL TUBING

Added: 8/10/80

Figure 4-1b. Flareless-Tube Fittings
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TABLE IV-1. MAXIMUM DISTANCES BETWEEN FLUID TUBING SUPPORTS

TUBE OD DISTANCE BETWEEN SUPPORTS (IN.)
(IN) ALUMINUM ALLOY STEEL
18 9-1,2 11-1;2

3 16 12 14
14 13-1/2 16
516 15 18
38 16-1;2 20
12 19 23
5-8 22 25-1:2
34 24 27-1:2
| 26-1.2 30

TABLE IV-11. MAXIMUM RESISTANCE VALUYES ALLOWED FOR FLECTRICAL BONDING

ITEM TO BE ELECTRICALLY BONDED MAXIMUM ALLOWABLE
RESISTANCE VALUE
IN OHMS

Engine Mount .003
Generators .003
Ailerons .003
Elevators .003
Rudder .003
Motor(s) .003
Flaps .003
Trim Tabs

Conventional Hinge .003

Piano Wire Hinge .01
Instrument Panel Inserts .01
Interior Lights 01
Exterior Lights Mounted on

Non-Conductive Material .003
Heaters .003
Electrical Equipment .003
Avionics “Black Boxes” .003
Battery Ground Point to Generator

Ground Point .01
Refueling Ground Attachment to .032

Aluminum Plate under Tire (A/C on

Ground) 10 Megohms

Revised: 3/1¢/81 _ STRUCTURES
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4-2e. SUPPORT CLAMPS INFORMATION. Support clamps are used to secure the various lines to the
airframe or power plant assemblies. Several types of support clamps are used for this purpose. The rubber-
cushioned and plain are the most commonly used clamps. The rubber-cushioned clamp is used to secure lines
subject to vibration: the cushioning prevents chafing of the tubing. The plain clamp is used to secure lines in
areas not subject to vibration.

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

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

All plumbing lines must be secured at specified intervals. The maximum distance between supports for
rigid fluid tubing is shown in Table 1V-1.

4-2f ELECTRICAL BONDING. Aircraft electrical bonding should be accomplished or verified to establish
a maximum allowable resistance value. See Table 1V-II for values.

All electrical, electronic equipment and components shall be installed in such a manner as to provide a
continuous low-resistance path from the equipment enclosure to the airplane structure.

Parts shall be bonded directly to the primary structure rather than to other bonded parts.

All parts shall be bonded with as short a lead as possible.

All bonding surfaces shall be cleaned prior to the installation of the bonded ]OIHI

All nuts used in bonding shall be of the self-locking type. (Do Not use fiber-locking type.)

All electrical bonding shall be accomplished without affecting the structural integrity of the airframe.

Bond connections shall be secure and free from corrosion.

Self-Tapping Screws will not be used for bonding purposes.

4-3. WING GROUP.
NOTE

The major subassemblies of the wing may be removed individually
or the wing may be removed as a2 unit. To remove a wing, a
fuselage supporting cradle is required.

44. WING TIP.

4-5. REMOVAL OF WING TIP. _

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

b. Pull off the wing tip far enough to disconnect the navigation 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.

c. Inspect the fiberglass wing tip to ascertain that it is free of cracks, severe nicks and minor
damage.

4-6. REPAIR OF WING TIP. Fiberglass wing tips may be repaired in accordance with fiberglass repair
procedures in the structural repairs portion of this section. Badly damaged thermoplastic tips should be
replaced.

Added: 8/10/80 STRUCTURES
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4-7. INSTALLATION OF WING TIP.

a. 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 navigation 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.

b. 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 navigation light.

4-8. AILERON.

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

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

b. Support the aileron and disconnect the inboard, outboard and center aileron hinges by removing
the nuts, washers and hinge bolts. Remove the aileron by lifting and pulling aft.

4-10. INSTALLATION OF AILERON. (Refer to Figure 4-1c.)

a. Position the aileron in the wing and install the bolts, washers, and nuts at the hinges.

b. Connect the aileron control rod to the aileron at the center hinge brackets with bolt, washers and
nut.

4-11. WING FLAP.

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

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.

4-13. INSTALLATION OF WING FLAP. (Refer to Figure 4-1c.)

a. Replace the wing flap by placing the flap into 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.

c. Operate the flap several times to be certain it operates freely.

Reissued: 10/11/79 1D21 STRUCTURES
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A162

37093

AILERON

BOLT AN3-10A
AN9G60-10
MS20365-1032C

SKETCH B

A322

BOLT AN3-11A

WASHER AN960-10

NUT MS20365-1032C
BUSHING 63900-19 (2 REQ.)
2 REQ.

SKETCH D

Reissued: 10/11/79

Figure 4-1c. Aileron and Flap Installation
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A3 21

BOLT AN23-18

WASHER ANS60-10

NUT MS24665-132

COTTER PIN AN310-3 \

BUSHING 63900-39

p—— )

37093

WING

AILERON

BOLT AN3-10A
AN960-10
MS20365-1032C8

SKETCH A

A322

BOLT AN3-13A

WASHER AN960-10

NUT MS520365-1032C
BUSHING 63900-20 (2 REQ.)

SKETCHE

Reissued: 10/11/79

Figure 4-1c. Aileron and Flap Installation (cont.)
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4-14. WING.

4-15. REMOVAL OF WING. (Refer to Figure 4-2.)

a. Close the fuel valve and drain the fuel from the wing to be removed. (Refer to Draining Fuel
System, Section I1.)

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

c. Remove the engine from the wing to be removed. (Refer to Removal of Engine, Section VIII.)

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

e. Remove the access plate at the wing butt rib and wing inspection panels. (Refer to Access Plates
and Panels, Section I1.)

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

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

h. Place the airplane on jacks. (Refer to Jacking, Section I1.)

NOTE

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

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

k. 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.

l.. Disconnect the fuel line at the fitting located inside of the wing by removing the access panel on
the forward inboard portion of the wheel well and reaching through to the fuel line coupling.

CAUTION

To prevent damage or contamination of fuel, hydraulic and
miscellaneous lines, place a protective cover over the line fittings
and ends.

m. Remove the clamps that are necessary to release the electrical harness assembly. Disconnect the
leads from the terminal strip by removing the cover and appropriate nuts and washers.

n. 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.
: o. Disconnect the landing gear hydraulic lines at the fittings aft of the spar and within the fuselage.

p. 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.

Reissued: 10/11/79 STRUCTURES
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A296

A3B4

95004

WASHER AN960-616

WASHER AN960616L 5*

)
BOLT NAS464-PS LALS - — - 1 -
NUT MS210425 -
WASHER AN960-516L (UNDER HEAD)
WASHER AN960-516 BOLT NAS464-P§ LAS
MAX. TORQUE 7040 IN.-LBS. NUT 210426
MAX. TORQUE
| 360 -390 IN.-LBS.
SECTION A-A . SECTION B-B
SKETCH A SKETCH B

.Reissued: 10/11/79

Figure 4-2. Wing Installation

1E1

Island Enterprises

STRUCTURES




PIPER SENECA 11 SERVICE MANUAL

POSITION

A-}
A-2
A3
A4
A5
B-1
B-2
B-3
B84
B6
C-1
Cc-2
c-3
c4
(2]
cé
D-1
D-2
D-3
D4
D5
D6

BOLT LEGEND 2*

WASHER UNDER HEAD WASHER UNDER NUT

(1) AN960-616
(1) AN960-616
(1) AN960-616
(1) AN9SG60616
(1) AN960-616
(1) AN9EOS16L
(1) AN960-616
(1) AN960-616
(1) AN960-616
(1) AN960-616
(1) AN960-516L
(1) AN96O-616L
(1) AN960-616L
(1) AN9SO-S16L
(1) AN36O-616L
(1) AN960-516L
(1) AN960-5161L
(1) AN9606161L
(1) AN960-616L
(1) AN960616L
(1) ANEO-6161L
(1) AN960-516L

NOTES

(1) AN960-616 (2
(1) AN960-616 (2
(1) ANS60-616 (2
(1) AN960616 (2
(1) ANSG60-616 (2
(1) K193016 3"
(1) K19301-6 3*
(1) K193016 3~
(1) K193016 3*
(1) K193016 3*
(1) AN960-516 (2
(1) AN9S60-616 (2
(1) AN960616 (2
(1) AN9G60616 (2
(1)96352-3 3+

(1)96352-2 3*

(1) AN960516 (2
(1) ANS60-616 (2
(1) AN960-616 (2
(1) ANS60616 (2
(1)953523 3*

(1)95352-2 3+

TORQUE BOLT HEAD ON UPPER SPAR CAP & NUT ON LOWER SPAR

ONE (1) ANIS0OS516 WASHERS OR AN960-616

WASHER MAY ALSO BE LISTED UNDER THE SPECIAL WASHER.
NUTS H193006 (B-1, B-2, B-3, B4 & BS) TO BE COLOR CODED WITH

8OLT NUT
NASA6APELALT MS210426
NASAEAPELALS MS21042-6
NAS4G4PELALIE MS210426
NAS464PSLALE  MS210426
NAS4G4PELALE MS210426
NAS464PSLALS H19300-6
NAS4A64PELALL 14193006
NAS464PELALY H19300-6
NAS464P6SLALE KH19300-6
NASLE4PSLALY H193006
NAS464PSLA20 MS210425
NASL64PELA20 MS210426
NASAGAPELA20 MS21042-6
NAS464PELA20 MS210426
NAS464P6LA21  MS210426
NAS464PSLA2] MS210425
NAS464PS5LA20 wMS210425
NAS464P6LA20 MS210426
NASLG4PELA20 WMS210424
NAS464PELA20 MS210426
NAS464PELA2Y] MS210426
NAS4G4PSLA2] MS210425
CAP AS FOLLOWS:
FOR AS5/16 BOLT -205 -225 IN.-LBS.
FOR A 3/8 BOLT -360 -390 IN.-LBS.
A MAXIMUM OF
BLUE PAINT.

IT 1S ACCEPTABLE TO HAVE THE FACES OF THE FITTING AGAINST
EACH OTHER IN WHICH CASE AN960616L WASHER SHOULD BE
USED UNDER THE BOLT HEAD.

MAX.)
MAX.)
MAX.)
MAX,)
MAX.)

MAX.)
MAX.)
MAX.)
MAX.)

MAX.)
MAX.)
MAX.)
MAX.)

96004

A

SKETCH C

A3S7

SKETCH D

o
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Figure 4-2. Wing Installation (cont.)
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Arrange a suitable fuselage cradle and supports for both wings.
Remove the wing jacks.
Remove the front and rear spar nuts, washers and bolts,
Remove the eighteen main spar bolts.
u. Slowly remove the wing being certain that all electrical leads, control cables, power plant
controls, and fuel lines are disconnected.

oy o

4-16. INSTALLATION OF WING. (Refer to Figure 4-2.)

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

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

c. Prepare the various electrical leads, fuel lines, control cables, and power plant controls for
insertion into the wing or fuselage when the wing is eased into place.

d. Slide the wing into position on the fuselage.

e. Install the main spar bolts in accordance with the information given in Figure 4-2, Sketches C and
D.

f. Install the bolt, washers, and nut that attaches the front spar and fuselage fitting. A minimum of
one washer is required under the bolt head; then add washers as needed to leave a maximum of one and
one-half threads visible or a minimum of bolt chamfer exposed. (Refer to Sketch A, Section A-A of Figure
42)

g. Install the bolt, washers, and nut that attaches the rear spar and fuselage fitting. It is acceptable
to have the faces of the fittings against each other in which case the AN960-616L washer should be used
under the bolt head. The AN960-616 washer may be added under the nut when not used as a shim. (Refer
to Sketch B, Section B-B of Figure 4-2.) Check to insure that no threads are bearing on the forward plate
prior to installing the nut.

h. Torque the main spar bolts in accordance with specnflcauons given in the bolt legend of Figure 4-2.

The forward spar attachment bolt should be torqued to a maximum of 70 to 90 inch-pounds. The rear spar
attachment bolt should be torqued to a maximum of 360 to 390 inch-pounds.

i.  Install the wing jacks and tail support to the tail skid with approximately 600 pounds of ballast
on the base of the tail support. Remove the fuselage cradle and wing supports.

j.  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. Replace or install clamps where found necessary.

k. Connect the hydraulic brake line onto the fitting located within the cockpit at the leading edge
of the wing and the landing gear hydraulic lines at the fittings within the fuselage aft of the spar.

1.  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 secure it in position and install the terminal strip dust cover.

m. Connect the fuel line at the fitting located inside the wing, by reaching through the access panel
on the forward inboard portion of the wheel well.

n. 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.

o. Connect the flap 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.

p. Install the engine. (Refer to Installation of Engine, Section VIIL.)

q. 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.)

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

Revised: 8/10/80 STRUCTURES
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s. Check the fluid level of the landing gear hydraulic system and fill in accordance with Servicing
Hydraulic Pump /Reservoir, Section II. With the airplane sitting on jacks, operate the gear through several
retraction and extension cycles to be certain that there are no hydraulic leaks. Bleed the hydraulic system
in accordance with Section VI. Ascertain that the landing gear is down and locked.

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

u. Check the operation of all electrical equipment, pitot and static systems.

v. Remove the airplane from jacks.

w. Install the cockpit trim panel assembly, spar box carpet, the front and back seats and wing root
rubber. Replace all the access plates and panels.

4-17. EMPENNAGE GROUP.
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 or bulkhead.
4-18. STABILATOR.
4-19. REMOVAL OF STABILATOR. (Refer to Figure 4-3.)

NOTE

Should it be necessary to move the rudder to its extreme left or
right for clearance, do so with the use of the rudder pedals or tow
bar.

a. Remove the screws from around the upper and lower tail cone fairing assembly and remove the
fairing separately.

b. Block the trim cable at the barrel of the trim screw assembly to prevent the cable from
unwrapping.

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

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

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

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

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

h. 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.

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

j.  Remove the stabilator by disconnecting the stabilator at its hinge points by removing attaching
nuts, washers and bolts. '
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‘ 4-20. INSTALLATION OF STABILATOR. (Refer to Figure 4-3.)
NOTE

A clearance of .25 1 .06 of an inch between the stabilator 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 tolerances.

a. Insert the stabilator in position and install attaching hinge bolts, washers and nuts.

b. 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.

c. Attach the stabilator control cables to the stabilator balance arm with clevis bolts, bushings,
washers, nuts and cotter pins. ‘

d. Connect the ends of the fore and aft trim cables at the turnbuckles within the aft section of the
fuselage.

e. Remove the cable block from the trim control cable within the fuselage.

f.  Set stabilator control cable tension and check rigging and adjustment according to Rigging and
Adjustment of Stabilator, Section V.

g. Remove the cable blocks from the trim cable at the barrel of the trim screw assembly.

h. Set stabilator trim control cable tension and check rigging and adjustment according to Rigging
and Adjustment of Stabilator Trim, Section V.

i.  Remove the pad from the aft section of the fuselage and replace the access panel.

j.  Install the tail cone fairing and remove tail stand.

. NOTE

When stabilator and/or stabilator trim tab is replaced, the balance
may be disturbed. Rebalancing is required.

4-21. STABILATOR TRIM TAB.

4-22. REMOVAL OF STABILATOR TRIM TAB. (Refer to Figure 4-3.)

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 removing.

c. The stabilator trim tab can now be removed.

4-23. INSTALLATION OF STABILATOR TRIM TAB. (Refer to Figure 4-3.)

a. Place the trim tab in position on the aft end of the stabilator.
b. Replace the old hinge pins with new pins. (Refer to Parts Catalog for proper Part No.)
c. Insert the pins and secure by bending the end to a 45 degree angle.
d. Install the control rod and attach with the four bolts and washers.
e. The trim tab free end play must not exceed .125 inches maximum.
Reissued: 10/11/79 STRUCTURES
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A229

SKETCH A

A300 SKETCH F

BOLT AN4-SA
WASHER AN960-416L
TORQUE TO 100 IN. LB8S.

95540-9

A207 A299
BOLT AN173-1A
WASHER AN960-10 (2 REQ. - 1 UNDER HEAD, 1 UNDER NUT)
- 3&;: é\:mg;‘: loL NUT MS20365-1032C
NUT MS20365-1032C { TORQUE 35-40 IN. LBS,
©  ° B
o 4‘!- o
Jo o =
SKETCH D
A330 .
_ SKETCH B
f [ —

PIN M520253P2

SKETCH C

BOLT AN3-10A
WASHER AN9600-10 (UNDER NUT)
NUT MS20365-1032C

Revised: 11/12/82

Figure 4-3. Empennage Group
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A301

BOLT AN4-24
WASHER AN960-416 (2 REQ.)
NUT MS20365-428C

BALANCE PLATES
P/N 96564 (AS REQ.)

TORQUE 50 TO 70 IN. LBS.

BOLT AN23-12
WASHER AN960-10

NUT AN320-3

COTTER PIN MS24665-134
BUSHING 63900-31

(2 REQ.)

SKETCH G

965640-9

AJAE
BOLT AN35A
WASHER AN960-10
NUT M520365-1032C SKETCH |

4 REQ
TORQUE NUT 35 TO 40 IN.-LBS.

- - = o = = = - - -

BOLT NAS464P3IAS
WASHER AN960-10
NUT MS21045-L3

4 REQ

BOLT ANA-6A

NUT MS20365-428
WASHER AN960-416
8 REQ.

TORQUE NUT TO 65 + 5 IN.-LBS.
SEE CAUTION

BOLT AN3-5A
WASHER AN960-10 (2 REQ.

UNDER NUT)

WASHER AN960-10
(UNDER HEAD)
NUT MS20365-1032C
4 REQ. :
TORQUE NUT 35 TO 40 IN.-LBS.

- - ———— - — - = = = = - ]

BOLT NAS464P3 A4

WASHER AN960-10 (2 REQ.)
NUT MS21045-13

4 REQ.

TORQUE NUT TO 65 + 5 IN.-LBS.
SEE CAUTION

BOLT NAS1104-17
WASHERS AN960416L
(1) UNDER HEAD

(1) UNDER NUT

NUT - MS21045-4
TORQUE 80-90 IN. LBS.

CAUTION: IDENTIFY HARDWARE
BEFORE TORQUING,

SECTION A-A

BOLT AN3I-S5A

WASHER AN960-10

NUT MS20365-1032C

4 REQ.

TORQUE NUT 35 TO 40 IN.-L8BS.

BOLT NAS464P3 A4

WASHER AN960-10

NUT MS521045-L3

4 REQ

TORQUE NUT 65 + 5 IN.-LBS.
SEE CAUTION ’

WASHER 960-416L

AS REQ. TOCENTER
STABILATOR AND
LOCK BEARING INNER
RACE.

Figure 4-3. Empennage Group (cont.)
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SKETCH H

BOLT AN173-16A TORQUE 38-43 IN.-LBS.
NUT MS20365-1032C

OR
*BOLT AN174-16A TORQUE 70-80 IN -LBS.
*NUT MS20365-428C
WASHER AN960-PD10
WASHER AN960-PD416L (UNDER HEAD)
WASHER AN960-PD 416 (UNDER NUT)

BOLT AN173-10A
WASHER AN960-10 (2 REQ.)
NUT MS20365-1032C

BOLT AN4-7A

WASHER AN960-PD10

NUT MS20365-1032C

TORQUE BOLT TO 70-80 IN -LBS.
OR

*WASHER AN960-PD416 (2)

*NUT MS20365-428C

WASHER AN960-10L

WASHER AN960
(AS REQ.) TO CENTER

BOLT ANS6A
WASHER AN960-516 (2 REQ.)
NUT MS20365-524C

(4 REQ))

TORQUE 180-200 IN. LBS.

*IF KIT 764 100V HAS BEEN INCORPORATED

Figure 4-3. Empennage Group (cont.)
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4-24. RUDDER. ' i

4-25. REMOVAL OF RUDDER. (Refer to Figure 4-3.)

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 fuselage.

c. Relieve the cable tension from the rudder control system by loosening one of the cable
turnbuckles in the aft section of the fuselage.

d. Disconnect the two control cables from the rudder horn by removing the cotter pins, nuts,
washers, bushings and bolts. .

e. Disconnect the rudder trim tab push rod from the actuating link by removing cotter pin, nut,
washer and bolt.

f. Disconnect the jumper lead between the rudder and vertical fin.

g. Remove the cotter pins, nuts, washers, and bolts from the upper and lower rudder hinge pivot
points.

h.  Pull the rudder up and aft from the vertical fin.

4-26. INSTALLATION OF RUDDER. (Refer to Figure 4-3.)
a. Place the rudder in position and install the hinge bolts, washers, nuts and cotter pins.

NOTE

Use any washer combination of the hinge assembly to suit best,
the centering and operation of the rudder. ‘

b. Connect the rudder trim tab push rod to the actuating link with bolt, washer, nut and cotter pin.

c. 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.

d. Connect the jumper lead between the rudder and vertical fin.

e. Connect the control cables to the rudder horn with bolts, washers, nuts and cotter pins.

f.  Check the rudder in accordance with Rigging and Adjustment of Rudder, Section V.

g. Install the upper tail cone fairing and rudder tip and secure with the attachment screws. Secure
the access panel to the aft section of fuselage.

NOTE

When rudder and/or rudder trim tab is replaced, the balance may
be disturbed. Rebalancing is required.

4-27. RUDDER TRIM TAB.
4-28. REMOVAL OF RUDDER TRIM TAB. (Refer to Figure 4-3.)

a. Remove the bolt assembly which connects the trim tab actuating arm to the tab assembly.
b. Remove the trim tab hinge pin and remove the tab assembly from the rudder.

Reissued: 10/11/79 - STRUCTURES
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A977

Figure 4-4. Methods of Securing Control Cables

4-29. INSTALLATION OF RUDDER TRIM TAB. (Refer to Figure 4-3.)
a. Position the trim tab assembly into the rudder aligning the two hinge bolts.
b. Install a new hinge pin. Ascertain that at least .50 of an inch of hinge pin extends out from each
end of the hinge.
c. Bend both ends of the hinge pin to a 30° angle to secure it in place. .
d. Connect the trim tab actuating arm to the bracket and the tab and secure with bolt assembly.

4-30. VERTICAL FIN.

4-31. REMOVAL OF VERTICAL FIN. (Refer to Figure 4-3.)

a. Remove the screws from the upper and lower tail 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 4-25.

¢. Disconnect the leads from the antenna terminals (optional) and attach 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 rudder trim assembly and trim cable in accordance with Removal of Rudder Trim
Assembly, 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 bulkhead and remove the
vertical fin. :

Reissued: 10/11/79 STRUCTURES
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4-32. INSTALLATION OF VERTICAL FIN. (Refer to Figure 4-3.)
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 fuselage.
c. Install the rudder trim assembly and trim cable per instructions given in Installation of Rudder
Trim Assembly, Section V.
Install the rudder per Paragraph 4-26.
Pull the electrical and antenna leads through the vertical fin with the line that was attached.
Connect the antenna leads to the proper terminals and secure with the washers and nuts.
Connect the electrical leads at the disconnects and insulate.
Rig and adjust the rudder and trim control cables as given in Section V.
Check the operation of the radios and electrical lights.
Replace all fairings and access plates and secure with attaching screws.

e o Q

4-33. FUSELAGE ASSEMBLY.
4-34. WINDSHIELD.

4-35. REMOVAL OF WINDSHIELD. (Refer to Figure 4-5.) '

a. Remove the collar molding from around the bottom of the windshield by removing attaching
SCTEeWS.

b. Remove the trim strip from between the windshield halves by removing attaching screws.

c. Remove the windshield by raising the lower portion of the windshield and pulling forward.

d. Clean old tape and sealer from the windshield retainer channels and strips.

4-36. INSTALLATION OF WINDSHIELD. (Refer to Figure 4-5.)

a. Ascertain that the new windshield outside contours are that of the old windshield. It may be
necessary to cut or grind the new windshield.

b. Apply black vinyl plastic tape around the outer edge of the entire windshield.

c. Apply a strip of vinyl foam tape (1/8 x 1”7 wide - type | P.V.C.) over the plastic tape completely
around the top and outboard edges of the windshield.

d. Apply white PRC * 5000 sealing compound (Product Research Corporation) in the upper and
outboard windshield channel.

e. Slide the windshield aft and up into place. Use caution not to dislocate the tape around the edges
of the windshield. Allow clearance between the two sections of the windshield, at the divider post, for
expansion.

f. Lay sealant at the bottom and center (inboard) of the windshield, in the hollow between the
outside edge and channel.

g. Lay a small amount of sealant under the center trim strip; install and secure.

h. Lay black vinyl tape on the underside of the collar molding; install and secure.

i.  Apply sealant to any areas around windshield that may allow water to penetrate past windshield.

j-  Remove excess exposed sealer or tape.

Revised: 3/16/81 STRUCTURES
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2019

988 957 988
WHITE SEALANT
WHITE
VINYL SEALANT
F WHITE
L VINYL FOAM FOAM TAPE
% SEALANT TAPE
f
‘ p .~ \LVINYL
Nodo ] FOAM TAPE BLACK BLACK VINYL
BLACK VINYL TAPE TAPE
VINYL TAPE
A-A o-8

cC

WHITE
SEALANT

BLACK
VINYL TAPE

899
WHITE
SEALANT

A37¢

WHITE

S SEALANT

: VINYL TAPE
FOAM TAPE:

Reissued: 10/11/79

Figure 4-5. Windshield Installation
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AJ768

WHITE SEALANT —gt

VINYL FOAM TAPE —

Figure 4-6. Side Window Installation (Typical) ' ‘

4-37. SIDE WINDOWS.

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

a. Remove the retainer molding from around the window by removing attachment screws. At the
forward end of both the right and left window that is adjacent to the second row of seats, the window
retainer is riveted in place and need not be removed.

b. Remove the window from the frame.

c. Remove excess tape and sealer from the window frame.

NOTE

A damaged window should be saved to provide a pattern for
shaping the new window.

4-39. INSTALLATION OF WINDOWS (SIDE). (Refer to Figure 4-6.)
a. Cut or grind the new window to the same dimension as the window removed.

b. Apply a strip of vinyl foam tape (1/8 x 1”7 wide - Type 1 P.V.C.) completely around the edge of the
window.

c. Apply white PRC 5000 sealing compound (Product Research Corporation) completely around
the outer surface of the window at all attachment flanges.

d. Install the window in the frame and install retainer moldings. Secure with screws.

e. Remove excess exposed sealer and tape.

Revised: 3/16/81 STRUCTURES
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4-40. REMOVAL OF REAR DOOR WINDOW. (Refer to Figure 4-7.)
a.  Although it is not necessary, the door may be taken off the airplane. If the door is removed. make

sure it is placed on a surface that will not scratch the painted finish of the door.

b. Remove the trim panels on the door.
c.  Unscrew the window retainers and carefully remove the window. Remove any excess tape and sealer

from the window frame as well.
NOTE

A damaged window should be saved to provide a pattern for fitting
the new window.

4-41. INSTALLATION OF REAR DOOR WINDOW. (Refer to Figure 4-7.)
a. Withthe windows compared to each other, grind the new window to the same outlying dimensions

as the old.
b.  With the frame thoroughly cleaned align the new window in the frame to insure a proper fit.

c. Remove the new window and proceed as follows:
. Apply 3/4inch wide sealant tape to the contacting exterior surfaces of the window (around the

perimeter of the window that touches the door’s skin).
2. With the tape aligned on the window. apply pressure to force the seal against the window,
3.  Remove the protective paper from the tape and set window in place on the door.
4.  With a narrow, hand held, rubber roller, apply pressure around the perimeter of the window
to cause a tight seal between the window and skin.
d. Reinstall window retainer clips and trim panels.

-

THIS SPACE INTENTIONALLY LEFT BLANK
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8974
B978
8978

COVER
PANEL

DOOR VIEWED INSIDE
LOOKING OuT

; COVER
PANEL

SIDE
PANEL
WINDOW
EXTERNAL RETAINER
SKIN OF
DOOR WINDOW
EXTERNAL
SEALANT SKIN OF DOOR
SEALANT .
r! f:ﬁir SECTION C-C
! . :l
f | i
| ol
COVER ] || r\wmoow
PANEL : Do

WINDOW

WINDOW AND
SECTION A-A PANEL RETAINER

-~ EXTERNAL SKIN
ii

SIDE -

PANEL

SECTION B-B
Figure 4-7. Rear Door Window Replacement
Revised: 8/10/80 STRUCTURES
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g. Place new retainer into position and secure with 16 screws and washers (AN960-6).
h. Carefully invert the door. Apply a bead of PRC-5000 sealant to the outer perimeter of the
window. Allow sealant to dry before reinstalling door.

NOTE

Inspect to determine that all original bond lines between outer
panel and window and window and inner panel are tight. Fresh
breaks in bond lines can be sealed using one of the following:

1. Eastman 910

2.  Aron Alpha Vigor Tool Co., NYC., N.Y.

Older breaks in bond lines should be sealed using one of the

following adhesives:

1. Scotchweld 2216 B/A Liquid Epoxy, MMM Co., St. Paul,
Minnesota

2. Chemlock 304 Hughson Chemical Co., Erie, Penna.

3. Reisweld 7006 H.B. Fuller Co., St. Paul, Minnesota

4. Locktite 2508t Locktite Corp., Newington, Conn.
tPackaged in | oz. cups for ready mix under P/N §3-83

4-42. DOOR (ENTRANCE).

4-42a. REMOVAL AND INSTALLATION OF DOOR SNUBBERS. Door snubber seals have been
incorporated in the three door jambs to improve on door sealing. For those aircraft equipped as such. the
following procedure should be used. If snubbers are not instailed. the “Field Kit For Improved Sealing™
(763-993V). should be consulted for installation if so desired.

'NOTE

If the existing seal is torn or badly deteriorated. it should be
replaced. If the seal is found to be loose. or the bond is “marginal.” it
should be rebonded. The adhesives listed herein are recommended
for the following procedure.

!. Carboline Adhesive F-1.

2. Scotch Grip 2210.

3. Proco #6205-1.
Refer to the List of Consumable Materials for vendor information.

a. To remove the snubber proceed as follows:
1. Back off the windlacing trim screws. tape the windlacing back out of the way. and remove ali |
scuff plates. ‘
2. With mineral spirits, soak the edges of the snubber all around the door jamb. |
3. With a plastic scraper or other appropriate instrument. scrape off the snubber while applying |
mineral spirits as necessary to loosen the strip. ‘
4.  With mineral spirits and a clean cloth clean off all excess adhesive.
b. Before proceeding with installation instructions make sure the windlacing is rolied back far enough
to prevent adhesive from coming in contact with it.

Revised: 8/10/80 STRUCTURES
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FORWARD CABIN
A DOOR INSTALLATION
— DO NOT STRETCH SNUBBER
A - AROUND CORNERS (4 PLACES)
FRAME
fTit omecrion NOTES:
} 1. SNUBBER BUTT JOINT SHOULD
B {| B  OF INSTALLATION OCCUR AT DOOR DRAIN AREA AS
APPUICABLE.
2. ORIENT SNUBBER FLAT WITH
SURFACE INDICATED BY NOTE
K\ c DESIGNATION.
‘-—-—[L e .
bt
SEE
NOTE 1
TYPICAL
CORNER
SECTION A-A
Y
'SNUBBER
VIEW A
TAPE
STRIKER/SCUFF o
PLATE SECTION B-B FRAME
(ROTATED 180°) N
—————
SECTION C-C
SNUBBER '
ADHESIVE
APPLICATION OF ADHESIVE
Figure 4-7a. Snubber Installation ‘
Added: 8/10/80 1E18 STRUCTURES
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8970

i

F

—! AFT BAGGAGE
DOOR

1 /N

WIND LACING

SEE NOTE 2 :
SEE .

— 5 AFT CABIN DOOR
)~ \q"\ - INSTALLATION
\ -
I 5= VIEW B j NOTES
) 2. ORIENT SNUBBER FLAT WITH
FRAME 1 = ! SURFACE INDICATED WITH
Ewo NOTE DESIGNATION
i RECOMMENDED DIRECTION / 3. TRY TO KEEP WIND LACING AT
OF INSTALLATION LEAST 03 TO .06 IN FROM
f SNUBBER.

NOTE -1 -
3 !
| \_FUSELAGE
SKIN
STRIKER
PLATE SECTION D-D SECTION E-E
(ROTATED) (ROTATED 90° COUNTERCLOCKWISE)
CUT SNUBBER
SEE NOTE 2 AFTER ADHESIVE
WIND LACING SEE CURES.
MOULDING\ NOTE
SNUBBER
ouTsDd
S AFT
BAGGAGE
SECTION F-F DOOR
FUSELAGE
SKIN

HINGE

YCENTERLINE

VIEWB

Figure 4-7a. Snubber Installation (cont.)
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c.  If the door jamb is flaking or excessively scuffed proceed as follows:
1. Rub down and feather the finish with “wet or dry™ emery cloth. Make sure to go over the
surface with fine (400 grit) paper.
2. Goover the surface with “Prep-Sol” or other type of cleaner that will not leave an oily residue.
3. Prime. sand (400 grit). and paint affected area. Wait for paint to dry before proceeding.
d. Go over the entire door jamb with “Prep-Sol™ or other cleaner that will not leave an oily residue.
e.  Onaircraft up to 34-7670063 cut a length of snubber to fit the installation plus two or three inches to
spare. On aircraft 34-7670064 and up use the appropriate snubber installation or as just described if asupply is
available. .

NOTE

Normal tack time for Carboline F-1 (which is used as a reference)
is 30 to 45 minutes. less in a warm area.

NOTE

On forward cabin door make sure leg of snubber goes under striker
plate on side latch and over the striker plate for the upper latch.

On the aft cabin and cargo doors make sure the baggage door is
closed and start at the forward edge of the cabin door working
upward. Make sure leg of snubber is under striker plate.

f.  Although not critical it is reccommended that masking tape be applied to the door jamb at the
borders of the area to be glued. (Refer to Figure 4-7a.)

g.  Apply adhesive to the affected area on the door jamb and the inside surface of the snubber. It is
recommended that the snubber be installed before the adhesive becomes tacky enabling manipulation of the
snubber.

h. Position the snubber with the teat facing outboard and start at the bottom center of the jamb.
applying pressure to insure a proper bond. DO NOT prestretch the snubber. Stretching the snubber will cause
cracks.

i.  Wait for at least two hours for the bond to cure and DO NOT allow door to close. The bond will cure
more efficiently with the door left open and a maximum cure age will be effected.

j. To check for proper cure try peeling back a small local area of the snubber leg.

k. With adhesive properly cured, remove the masking tape. Replace scuff plates and windlacing. if the
snubber for the aft cabin door has just been installed. cut snubber as shown in Figure 4-7a.

I.  Check that the door closes properly and readjust as necessary to achieve a flush fit. Latching effort
must not have increased.

m. With all hardware and plates reinstalled coat snubbers with silicone.

4-43. REMOVAL OF DOOR.
a. Remove clevis bolt, washer, and bushing from door holder assembly.
b. Remove cotter pins, clevis pins, and washers from serrated door hinges.
¢. Remove door from airplane.

4-44, 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 4-45.

c. Hook up and install the clevis bolt, bushing, and washer into the door holder assembly.

Revised: 8/10/80 : STRUCTURES
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445. 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 must be made by tapping out the serrated door hmge, bushings and
rotating them to obtain the hinge centerline location that will provide proper door fit.

4-46. 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.

¢. Remove the complete latch mechanism.

4-47. 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.

4-48. ADJUSTMENT OF DOOR LATCH MECHANISM. To adjust the door latch, loosen the screws oh
the striker plate; make necessary adjustment and retighten the screws.

4-49. REMOVAL OF DOOR LOCK ASSEMBLY.
a. Remove the door trim upholstery by removing the attachment screws.
b. Loosen the nut on the lock assembly and remove the lock by turning it sideways.

4-50. 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.

4-51. REMOVAL OF DOOR SAFETY (AUXILIARY) LATCH.
a. Remove screw and handle from top outer surface of door.
b. Remove screws holding latch assembly to the inner panel of the door and remove the latch.

4-52. INSTALLATION OF DOOR SAFETY (AUXILIARY) LATCH.

a. Insert hook through rectangular slot in top of door. Align holes in latch assembly with those in
the door inner panel and secure with screws. '

b. Install outer handle and screw.

4-53. ADJUSTMENT OF DOOR (AUXILIARY) LATCH.
a. To adjust the door safety latch, remove 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 adjustments. |
¢.  Replace the latch plate and secure with the two attachment screws. |

4-54. BAGGAGE DOOR.

4-55. REMOVAL OF BAGGAGE DOOR. With the door open, remove the hinge pin from the hinge and
remove the door.

| Revisea: 8/10/80 | STRUCTURES
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4-56. 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 a new pin
if it is free of bends and wear.

4-57. REMOVAL OF BAGGAGE DOOR LOCK ASSEMBLY.
a. With door open, remove the nut from the back of the lock assembly.
b. Remove the lock assembly through the front of the door.

4-58. INSTALLATION OF BAGGAGE DOOR LOCK ASSEMBLY.
a. Insert the lock through the hole in the front of the door.
b. Insert the nut on the lock assembly and tighten.

4-59. REMOVAL OF BAGGAGE DOOR HINGE.
a. Remove the door from the airplane as described in Removal of Baggage Door, Paragraph 4-55.
b. Remove the hinge half from the airplane or door by drilling out the rivets and removing the
hinge. .

4-60. 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.

4-61. RIGGING INSTRUCTIONS - SEAT BACK LOCK AND RELEASE. (Refer to Figure 4-8.)

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.

c. 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.

4-6la. SHOULDER HARNESS INERTIA REEL ADJUSTMENT.

a. Allow the harness to wind up on the reel as much as possible.

b. Onthe end of the reel. pry off the plastic cap over the spring. making sure the spring does not come
out of the plastic cap. and set cap aside.

¢. Unwind the harness completely. then measure and mark the harness 24 inches from the reel center.

d.  Wind the hamness onto the reel until the 24 inch mark is reached. then hold reel and place cap with
spring over the reel shaft end.

€.  Aligningslot in shaft with spring tang. wind spring 6 turns + /2 turn and snap the plastic cover into
holes in reel end shaft.

f.  Release harness and allowing it to wind up. extend the harness a few times to check reel for smooth
operation. :

g.  Withreel fully wound. hold with inertia mechanism end up and pry off plastic cap over mechanism -
and set reel aside.

h. Install nut in plastic cap so that stud in cap is flush with nut surface. then reposition cap over reel end
and orientating properly. snap in place. Extend harness a few times to make sure action is correct.

Revised: 8/10/80 | ~ STRUCTURES
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Figure 4-8. Seat Back Lock
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4-62. STRUCTURAL REPAIRS. Structural repair methods used may be made in accordance with the
regulations set forth in FAA Advisory Circular 43.13-1A. To assist in making repairs, Figure 4-3 identifies
the type and thickness of skin structure used. Never make a skin replacement or patch from a material
other than the type of 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, using other than factory manufactured parts, it is recommended
the manufacturer be contacted. No major alterations are recommended without contacting the
manufacturer.

4-63. FIBERGLASS REPAIRS. The repair procedure in this manual will describe the methods for the
repair of fiberglass reinforced structures. Paragraph 4-64 describes Touch-up and Surface Repairs such as
blisters, open seams, delaminations, cavities, small holes, and minor damages that have not harmed the
fiberglass cloth material. Paragraph 4-65 describes Fracture and Patch Repairs such as puncture, breaks, and
holes that have penetrated through the structure and damaged the fiberglass cloth. A repair kit, Part
Number 756 729, that will furnish the necessary material for such repairs is available through Piper Aircraft
Distributors.

NOTE

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

4-64. FIBERGLASS TOUCH-UP AND SURFACE REPAIRS.

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

b. The damaged area may be scr