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CROSS REFERENCE LISTING OF
POPULAR NAME VS, MODEL
NUMBERS AND SERIALS

Al aircraft, regardless of manufacturer, are certificated under model
number designations, However, popular names are often used for market-
ing purposes. To provide a consistent method of referring to these air-
craft, the model number will be used in this publication unless the popular
name is necessary to differentiate between versions of the same basic

model. The following table provides a listing of popular name, model
number and serial number,

MODEL SERIALS

POPULAR NAME YEAR MODEL BEGINNING ENDING

CARDINAL RG 1971 17TRG 177TRG0001 17TRG0212
1972 177RG 17TRG0213 17TRG0282
1973 177RG 177TRG0283 17TRG0432
1974 17TRG 17TTRG0433 17TRG0592

CARDINAL RG

CARDINAL RG II 1975 177RG 17TRG0593

REIMS/CESSNA

CARDINAL RG 1971 F17T7TRG F17TRG0001 F17TRG0042
1972 F17TTRG F17T7TRG0043 F17TRG0062
1973 F1T7RG F17TRG0063 F17TTRG0092
1974 F177RG F177TRGO0093 F177RGO122
1975 F17TTRG F177TRGO0123

it

Change 3




FOREWORD

This Service Manual contains factory-recommended procedures
and instructions for ground handling, servicing and maintaining
Cessna Cardinal RG-Series aircraft. Besides serving as a refer-
ence for the experienced mechanic, this Service Manual also covers
step-by-step procedures for the less experienced man. This Service
Manual should be kept in 2 handy place for ready reference. If prop-
erly used, it will better enable the mechanic to maintain these air-
craft and thereby establish a reputation for reliable service.

The information in this Service Manual is based on data available
at the time of publication, and is supplemented and kept current by
service letters and service news letters published by Cessna Air-
craft Company. These are sent to all Cessna Dealers so that they
have the latest authoritative recommendations for servicing Cessna
aircraft. Therefore, it is recommended that Cessna owners utilize
the knowledge and experience of the factory-trained Dealer Service
Organization.

In addition to the information in this Service Manual, a group of
vendor publications are available from the Cessna Service Parts
Center which describe complete disassembly, overhaul and parts
breakdown of some of the various vendor equipment items. A listing
of the available publications is issued periodically in service letters.

Information for Nav-O-Matic Autopilots, Electronic Communica-

tions and Navigation Equipment are not included in this manual. These

manuals are available from the Cessna Service Parts Center,

iii/(iv blank)



SECTION 1

GENERAL DESCRIPTION

TABLE OF CONTENTS Page

GENERAL DESCRIPTION . . . .
Cardinal RG-Series . . . .
Description
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1-1. GENERAL DESCRIPTION,
1-2. CARDINAL RG-SERIES.

1-3. DESCRIPTION. The Cessna Cardinal RG-Series
aircraft, described in this manual, are single-engine,
high-wing monoplanes of all-metal, semimonocoque
construction. Wings are full cantilever, with a sealed
section which forms an integral fuel bay area in each
wing. The fully-retractable tricycle landing gear
consists of tubular spring-steel main gear struts and
a steerable nose gear with an air/hydraulic fluid
shock strut, Standard four-place seating consists of
two individual front seats and one two/place rear

seat. These aircraft feature a horizontal stabilator,
swept-back fin and rudder, large entry doors, and
rear and side windows. The aircraft are powered

by four-cylinder, horizontally opposed, air-cooled,
“Blue Streak’” (Lycoming) engines, driving all-metal,
constant speed propellers,

Aircraft Specifications
Stations . e e
Torque Values .

— gt e
]
et ps o

1-4. AIRCRAFT SPECIFICATIONS. Leading partic-
ulars of these aircraft, with dimensions based on
gross weight, are given in figure 1-1. If these di-
mensions are used for constructing a hangar or com-
puting clearances, remember that such factors as
nose gear strut inflation, tire pressures, tire sizes,
and load distribution may result in some dimensions
that are considerably different from those listed.

1-5. STATIONS. A station diagram s shown in fig-

ure 1-2 to assist in locating equipment when a written
description is inadequate or impractical.

1-6. TORQUE VALUES. A chart of recommended
nut torque values is shown in figure 1-3. These tor-
que values are recommended for all installation pro-
cedures contained in this manual, except where other
values are stipulated. They are not to be used for
checking tightness of installed parts during service.

1-1



GROSS WEIGHT .
FUEL CAPACITY
(Total) .
(Usable) .
OIL CAPACITY
{(Without External Filter)
(With External Filter).

ENGINE MODEL (Refer to Sechon H for Engne Data)

PROPELLER (Constant Speed) .
MAIN WHEEL TIRES .
Pressure . .
NOSE WHEEL TIRE
Pressure

NOSE GEAR STRU'T.PRESSURE (Strut Extended)

WHEEL ALIGNMENT
Cambher .
Toe-In

AILERON TRAVEL .
Up
Down .

WING FLAP TRAVEL

RUDDER TRAVEL (Measured parallel to water lxne)

Right .
Left

RUDDER TRAVEL (Measured perpendxcular to hmge lme)

Right
Left . .

STABILATOR TRAVEL
Up
Down .

STABILATOR TRIM TAB TRAVEL
Up . e e e e
Down . .

PRINCIPAL DIMENSIONS

Wing Span (With Stroove Lxghts)
Tail Span o .
Length.

Fin Height (Max]mum thh Nose Gear Depressed and
Flashing Beacon Mounted on Fin).

Track Width . . .
BATTERY LOCATION

2800 1b

61 gal
60 gal

8 qt

9 qt

LYCOMING 10-360 SERIES
78" McCAULEY
15x6.00-6, 6-Ply Rating
68 psi

5.00-5, 4-Ply Rating

31 psi

38 psi

3% to 5°
0" to . 06"

20° + 2°
15° + 2°
0° to 300, +2° -0°
21° 45" + 1°

21° 45" + 1°

24° : 1°
24° £ 1°

20° + 1°
5°+1°

5%+ 1°
13° = 1°

35" 6"

11'10"

273"

8'7"

7'10"

Aft of Baggage Area

1-2

Change 3

Figure 1-1.

Aircraft Specifications




172.00 »
l 189, 00

206.00»

~
I

& The asterisked stations are trailing edge stations,
which are canted outboard. The remainder of the
stations, as well as the stations forward of the main
spar corresponding to the asterisked trailing edge THRU 1971 MODELS

|

stations, are perpendicular to the leading edge.

75. 50 123.53 147,54 188. 50 N
59, 00 127.14 | 164.53 213.00  263.00  284.54

'll 3 !

, NG

1 — - :Ig ' : J

1
87.175 O
[ (i2.26
54. 00 100. 00 140.50} CANTED 238. 00 277. 00

132,00 174.35

63.12 111.17% 155. 50 200. 75

Figure 1-2. Reference Stations
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RECOMMENDED NUT TORQUES

THE TORQUE VALUES STATED ARE POUND-INCHES, RELATED
ONLY TO STEEL NUTS ON OIL-FREE CADMIUM PLATED THREADS.

FINE THREAD SERIES

TENSION SHEAR
TAP
SIZE TORQUE TORQUE
STD ALT STD ALT
(NOTE 1) (NOTE 2) (NOTE 3) (NOTE 2)
8-36 12-15 7-9
10-32 20-25 20-28 12-15 12-19
1/4-28 50-70 50-75 30-40 30-48
5/16-24 100-140 100-150 60-85 60-106
3/8-24 160-190 160-260 95-110 95-170
7/16-20 450-500 450-560 270-300 270-390
1/2-20 480-690 480-730 290-410 290-500
9/16-18 800-1000 800-1070 480-600 480-750
5/8-18 1100-1300 1100-1600 660-780 660-1060
3/4-16 2300-2500 2300-3350 1300-1500 1300-2200
7/8-14 2500-3000 2500-4650 1500- 1800 1500-2900
1-14 3700-5500 3700-6650 2200-3300 2200-4400
1-1/8-12 5000-7000 5000-10000 3000-4200 3000-6300
1-1/4-12 9000-11000 9000-16700 5400-6600 5400-10000
COARSE THREAD SERIES
(NOTE 4) (NOTE 5)

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 95-100
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 1150-1600 700-950
7/8-9 2200-3000 1300-1800
1-8 3700-5000 2200-3000
1-1/8-8 5500-6500 3300-4000
1-1/4-8 6500 - 8000 4000-5000

NOTES

1. Covers AN310, AN315, AN345, AN363, MS20365, MS21042, MS21044, MS21045 and MS21046. -

2. When using AN310 or AN320 castellated nuts where alignment between the bolt and cotter pin slots is not
reached using normal torque values, use alternate torque values or replace the nut.

3. Covers AN316, AN320, MS20364 and MS21245,

4. Covers AN363, MS20365, MS21042, MS21043, MS21044, MS21045 and MS21046.

5. Covers AN340.
fCAUTlON‘

DO NOT REUSE SELF-LOCKING NUTS,.

The above values are recommended for all installation procedures contained in this manual, except where
other values are stipulated. They are not to be used for checking tightness of installed parts during service.

Figure 1-3. Torque Values

1-4 Change 3



SECTION 2

GROUND HANDLING, SERVICING, CLEANING, LUBRICATION, AND INSPECTION
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TABLE OF CONTENTS

GROUND HANDLING
Towing
Hoisting .
Jacking .
Leveling
Parking .
Tie-Down . .
Flyable Storage . .
Returning A.lrcraft to Servxce
Temporary Storage . . . ..
Inspection During Storage .
Returning Aircraft to Service
Indefinite Storage . ..
Inspection During Storage .
Returning Aircraft to Service
SERVICING . . ..
General Descr1pt10n
Fuel . RN
Fuel Drains
EngineOil . . . . .
Engine Air Inducton F11ter
Vacuum System Air Filter .
Battery . .
Tires . . .
Nose Gear Shock Strut
Shimmy Dampener . .
Hydraulic Brake System .
Hydraulic Reservoir . . .
Hydraulic Fluid Contammatlon Check
CLEANING e e e .
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2-1. GROUND HANDLING.

2-2., TOWING. Moving the aircraft by hand is ac-
complished by using the landing gear struts as push
points. A tow bar attached to the nose gear should
be used for steering the aircraft when pulling or
pushing the aircraft by hand. When no tow-bar is
available, press down at a tailcone bulkhead, just
forward of the stabilator, to raise the nose wheel

off the ground. With the nose wheel clear of the
ground, the aircraft can be pivoted about either main
wheel,

General Description . . . . . . . . . . 2-11
Upholstery and Interior . . . . . . . . . 2-11
Interior Trim . . B2 8 |
Windshield and Wmdows B2 § |
Aluminum Surfaces., . . , . . . . . . . 2-12
Painted Surfaces . . . . . . . . . . . . 2-12
Engine Compartment . . . . . . . . . . 2-12
Propeller . . . . . . . . . . .. ... 2-12
Wheels . . . . . . . . . . . .. ... 2-12
LUBRICATION . . . . e e e e e e . 2412
Nose Gear Torque Lmks e e e e e e . 2412
Wheeb Bearings. . . . . . . . . . . . ., 2-12
Wing Flap Actuvator . . . . . . . . . . . 2-12
Tachometer Drive Shaft . . . . . . . . . 2-13
Nose Gear Steering Collar. . . . . . . . 2-13
Nose Gear Pivots . . . . . . . . . . . 2-13
Main Gear Pivot Points . . . . . . . . . 2-13
INSPECTION REQUIREMENTS. . . . . . . . 2-21
Inspection Charts., . . . . . . . . . . . 2-21
Program Selection . . . . . . . . . . . 2-21
Guide Lines . . . . . . . . . . . . . . 2-22
Propeller . . . . . . .. . ... ... 2-24
Engine Compartment e e e e e ... 2224
Fuel System . . . . . . . . . . . . .. 2-25
Landing Gear. . . . e ... 2226
Landing Gear Retractxon System e e .. 2-26
Airframe . . . e e e e . 2227
Control Systems . . . . . . . . . . . . 2-28

{CAUTION]|

When power towing the aircraft, never turn
the nose wheel more than 39 degrees either
side of center or the nose gear and structure
could be damaged. Do not push on control
surfaces or outboard empennage surfaces.
When pushing on the tailcone, always apply
pressure at a bulkhead to avoid buckling the
skin.

Change 1 2-1
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Detail A MAIN LANDING
GEAR JACKING

THIS DETAIL THRU 1971 MODEL S
REFER TO NOTE 3 FOR MODELS
BEGINNING WITH 1972.

ITEM NUMBER TYPE AND PART-NUMBER

REMARKS .

Block (Jack point not available)
Cessna #1200028-1

1 x 4 x 4 padded with 1/4' rubber
Jack point (SEE NOTE 1)

Jack

Any short jack of capable capacity
(SEE NOTE 1)

Cessna #SE-T767

Universal tail stand (SEE NOTE 2)

Cessna *SE-576 (41-1 2" high)

Universal jack stand (FOR USE WITH ITEM 2)

Cessna 40541208 -1

Jack pad (Thru 1971 Models) (SEE NOTE 3)

#2-170 Basic jack
+2-64 Extension cap (4 high)
#2-70 Slide tube extension

ONCNHONOINONEC,

Minimum closed 57.5": maximum extended 80.0"
(Insert slide tube extension into basic jack)

'~

[\

Provisions are furnished on the bottom of each wing for installation of optional 1200028-1 jack points.

Weighted adjustable stand attaches to tie-down ring.

Wing jack points are aft of the aircraft center-of -gravity. This causes the aircraft to be nose
heavy when on jacks. Place additional weights (shot bags or sand bags) on the weighted tail
stand to hold the tail down. In addition, the base of adjustable tail stand (SE767) is to be filled
with concrete for additional weight as a safety factor.

Refer to detail A for location of placement of optional 0541208-1 jack pad assemblies, The jack pad
may be used to raise only one main wheel. Do not use brake casting as a jack point. Beginning with

1972 Models, use jack point on bottom of step.

. Items (1), (3), (4), (5) and (6) are available from the Cessna Service Parts Center.

Figure 2-1. Jacking Details (Sheet 1 of 2)
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JACKING AIRCRAFT

Lower the aircraft tail so that wing jack and stands can be placed at wing points.

Raise aircraft tail and attach tail stand to tail tie-down ring. BE SURE the tail stand
weighs enough to keep the tail down under all conditions and that it is strong enough to
support any weight that may be placed upon it.

Raise jacks evenly until desired height is reached. When jacking the aircraft, the main
landing gear wheels must be a minimum of 16" above shop floor for landing gear retraction.
The jack pad assembly may be used to raise only one main wheel. Do not use brake

casting as a jack point.

The nose may be raised by weighting down the tail. Place weight on each side of stabilator,
next to fuselage.

Whenever the landing gear is to be operated in the shop, use the wing jack and tail jack points
to raise the aircraft. ‘

The aircraft may be hoisted as outlined in paragraph 2-3.

REMOVING AIRCRAFT FROM JACKS

Place landing gear control handle in gear down position.

Operate power source or aircraft emergency hydraulic hand pump until

landing gear is down and locked, the green (DOWN) light is illuminated.

Disconnect power source and/or stow emergency hydraulic hand pump handle.

Ascertain that green (DOWN) light is illuminated: then place master switch in OFF position.
Lower jacks evenly until aircraft rests on the landing gear and remove wing jacks and tail
stand.

Compress nose landing gear shock strut to static position.

SHOP NOTES:

Figure 2-1. Jacking Details (Sheet 2 of 2)
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2-3. HOISTING. The aircraft may be lifted with a
hoist of two-ton capacity by using hoisting rings,
(optional equipment) or by means of suitable slings.
The front sling should be hooked to the engine mount
at the upper firewall attach points on each side, and
the aft sling should be positioned around the fuselage
at the first bulkhead forward of the leading edge of
the stabilator. If the optional hoisting rings are
used, a2 minimum cable length of 60 inches for each
cable is required to prevent bending of the eyebolt-
type hoisting rings. If desired, a spreader jig may
be fabricated to cause vertical force to be applied to
the eyebolt hoisting rings, thus allowing a shorter
cable length.

2-4. JACKING. Refer to figure 2-1 for jacking pro-

cedures.
ECAUTION{

When using the individual gear strut jack
pad, flexibility of the gear strut will cause
the main wheel to slide inboard as the
wheel is raised. tilting the jack. The jack
must then be lowered for a second jacking
operation. Do not jack both main wheels
simultaneously with individual jack pads.

2-5. LEVELING. Longitudinal leveling of the air-
craft is accomplished by removing the plug buttons at
stations 213.0 and 238. 0 on the left side of the tail-

cone and installing screws in the jig located nutplates,

the placing a level across the screws. Raise or
lower the nose strut to properly center the bubble in
the level. A level placed across the front seat rails
at corresponding points 1s used to level the aircraft
laterallv.

2-6. PARKING. When parking the aircraft, head
into the wind and set parking brakes.

g'CAunoui

Do not set parking brakes during cold weather
when accumulated moisture may freeze the
brakes or when the brakes are overheated.

Close cowl! flaps, install internal control lock and
place chocks under all wheels. In severe weather
and high wind conditions, tie aircraft down as out-
lined in paragraph 2-7 if a hangar is not available,

2-7. TIE-DOWN. When mooring the aircraft, head
into the wind, if possible. Secure control surfaces
with internal control lock, and set parking brakes.

lCAUTIONi

Do not set parking brakes during cold weather
when accumulated moisture may freeze the
brakes, or when the brakes are overheated.

Moor the aircraft as follows:

a. Tie ropes, cables or chains to the wing tie-down
fitting located under each wing. Secure the opposite
end to ground anchors.

b. Secure the middle of a rope (do not use chain or
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cable) to the nose gear trunion. Pull each end away
at a 45 degree angle and secure to ground anchors.

c. Secure the middle of a rope to the tail tie-down
ring. Pull each end of rope away at a 45 degree angle
and secure to ground anchors.

d. Secure control lock on pilot control column. U
control lock is not available, tie control wheel back
with front seat belt.

e. These aircraft are equipped with a spring-loaded
steering bungee which affords protection against nor-
mal wind gusts. However, if extremely high wind
gusts are anticipated, additional external locks may
be installed.

2-8. FLYABLE STORAGE. Flyable storage is de-
fined as a maximum of 30 days non-operational stor-
age and/or the first 25 hours of intermittent engine
operation.

NOTE

The aircraft is delivered from Cessna with
a corrosion preventive aircraft engine oil
(MIL-C -6529, Type I RUST BAN). This
engine oil is a blend of aviation grade
straight mineral oil and a corrosion pre-
ventive compound. This oil should be

used for the first 50 hours of engine oper-
ation. Refer to paragraph 2-20 for oil
change information during the first 50 hours
of engine operation,

During the 30 day non-operational storage or the first
25 hours of intermittent engine operation, every sev-
enth day, the propeller shall be rotated through five
revolutions, without running the engine. If the air-
craft is stored outside, tie down in accordance with
paragraph 2-7. In addition, the pitot tube, static air
vents, air vents, openings in the engine cowling and
other similar openings shall have protective covers
installed to prevent entry of foreign material. After
30 days, aircraft should be flown for 30 minutes or
ground run-up until oil has reached operating tem-
perature.

2-9. RETURNING AIRCRAFT TO SERVICE. After
flyable storage, returning the aircraft to service is
accomplished by performing a thorough preflight in-
spection. At the end of the first 25 hours of engine
operation, drain engine oil, clean oil screens and
change external oil filter element, if installed. Ser-
vice engine with correct grade and quantity of engine
oil. Refer to figure 2-2 and paragraph 2-20 for cor-
rect grade of oil.

2-10. TEMPORARY STORAGE. Temporary storage
is defined as aircraft in a non-operational status for
a maximum of 90 days. The aircraft is constructed
of corrosion resistant alclad aluminum, which will
last indefinitely under normal conditions if kept clean,
however, these alloys are subject to oxidation. The
first indication of corrosion on unpainted surfaces is
in the form of white deposits or spots. On painted
surfaces, the paint is discolored or blistered. Stor -
age in a dry hangar is essential to good preservation,
and should be procured, if possible. Varying condi-
tions will alter the measures of preservation, but



under normal conditions in a dry hangar, and for stor-
age periods not to exceed 90 days, the following meth-
ods of treatment are suggested.

a. Fill fuel bays with correct grade of gasoline.

b. Clean and wax aircraft thoroughly.

c. Clean any oil or grease from tires and coat tires
with a tire preservative. Cover tires to protect
against grease and oil.

d. Either block up fuselage to relieve pressure on
tires or rotate wheels every 30 days to prevent flat
spotting of tires.

e. Lubricate all airframe items and seal or cover
all openings which could allow moisture and/or dust
to enter.

NOTE

The aircraft battery serial number is recorded
in the aircraft equipment list. To assure ac-
curate warranty records, the battery should be
reinstalled in the same aircraft from which it
was removed. If the battery is returned to ser-
vice in a different aircraft, appropriate record
changes must be made and notification sent to
the Cessna Claims Department.

f. Remove battery and store in a cool dry place;
service the battery periodically, and charge as re-
quired.

NOTE

An engine treated in accordance with the fol-
lowing may be considered protected against
normal atmospheric corrosion for a period
not to exceed 90 days.

g. Disconnect spark plug leads and remove upper
and lower spark plugs from each cylinder.

NOTE

The preservative oil must be Lubricating Oil-
Contact and Volatile, Corrosion Inhibited,
MIL-L-46002, Grade 1, or equivalent. The
following oils are approved for spraying oper-
ations by Lycoming: Socony Averex 901, or
Esso Rust-Ban 626, or equivalent.

h. Using a portable pressure sprayer, spray pre-
servative oil through the upper spark plug hole of
each cylinder with the piston in a down position.

Rotate crankshaft as each pair of cylinders is sprayed.

i. After completing step "'h, " rotate crankshaft so
that no piston is at a top position. If the aircraft is
to be stored outside, stop two-bladed propeller so
that blades are as near horizontal as possible to pro-
vide maximum clearance with passing aircraft.

j. Again, spray each cylinder without moving the
crankshaft to thoroughly cover all interior surfaces
of the cylinder above the piston.

k. Install spark plugs and connect spark plug leads.

1. Apply preservative oil to the engine interior by
spraying approximately two ounces of the preservative
oil through the oil filler tube.

m. Seal all engine openings exposed to the atmos-
phere, using suitable plugs or non-hygroscopic tape.

Attach a red streamer at each point that a plug or
tape is installed.

n. U the aircraft is to be stored outside, perform
the procedures outlined in paragraph 2-7. In addi-
tion, the pitot tube, static source vents, air vents,
openings in the engine cowling and similar openings
should have protective covers installed to prevent
entry of foreign material.

o. Attach a warning placard to the propeller to the
effect that the propeller shall not be moved while the
engine is in storage.

2-11., INSPECTION DURING STORAGE.

a. Inspect airframe for corrosion at least once a
month and remove dust collections as frequently as
possible. Clean and wax as required.

b. Inspect the interior of at least one cylinder
through the spark plug hole for corrosion at least
once a month.

NOTE

Do not move crankshaft when inspecting
interior of cylinder for corrosion.

c. If at the end of the 90 day period, the aircraft is
to be continued in non-operational storage, repeat
the procedural steps "g" thru ""o" of paragraph 2-9,

2-12. RETURNING AIRCRAFT TO SERVICE. After
temporary storage, use the following procedures to
return the aircraft to service.

a. Remove aircraft from blocks and check tires for
proper inflation. Check for proper nose gear strut
inflation. (Refer to figure 1-1 for pressures.)

b. Check and install battery.

c. Check that oil sump has proper grade and quan-
tity of engine oil.

d. Service induction air filter and remove warmng
placard from propeller.

e. Remove materials used to cover openings.

f. Remove, clean and gap spark plugs. (Refer to
paragraph 11-3.)

g. While spark plugs are removed, rotate propeller
several revolutions to clear excess rust preventive
oil from cylinders.

h. Install spark plugs. Torque spark plugs to
390+30 1b-in and connect spark plug leads.

i. Check fuel strainer. Remove and clean filter
screen if necessary. Check fuel bays and fuel lines
for moisture and sediment. Drain enough fuel to
eliminate moisture and sediment.

j. Perform a thorough preflight inspection, then
start and warm-up engine.

2-13. INDEFINITE STORAGE. Indefinite storage is
defined as aircraft in a non-operational status for an
indefinite period of time. Engines treated in accor-
dance with the following may be considered protected
against normal atmosphere corrosion, provided the
procedures outlined in paragraph 2-14 are performed
at the intervals specified.

a. Operate engine until oil temperature reaches
normal operating range. Drain engine oil sump and
install drain plug.

b. Fill oil sump to normal operating capacity with
corrosion preventive mixture which has been thor-
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oughly mixed and pre-heated to a minimum of 221°F
at the time it is added to the engine vil sump.

NOTE

Corrosion preventive mixture consists of one
part compound MIL-C-6529, Type I, mixed
with three parts new lubricating oil of the
grade recommended for service. Avco Ly-
coming recommends Esso Rust-Ban 628 or
equivalent. During all spraying operations,
corrosion preventive mixture is pre-heated
to 221° to 250°F.

c¢. Immediately after filling the oil sump with cor-
rosion preventive mixture, fly the aircraft for a
period of time not to exceed a maximum of 30 min-

utes.
{CAUTION|

Injecting corrosion preventive mixture too
fast can cause a hydrostatic lock. Use
caution when spraying mixture into air
induction system to prevent oil from enter-
ing the air section of the injector. Fluid
can easily enter the air section of the in-
jector through the impact tubes or the
annular groove around the venturi, For
this reason, ascertain that spraying
nozzle is inserted into the venturi beyond
the impact tubes.

d. With engine operating at 1200 to 1500 rpm and
induction air filter removed. spray corrosion pre-
ventive into the injector throat, at the rate of one-
half ¢allon per minute until heavy smoke comes from
the cxhaust stacks. then increase spray until engine
is stopped.

e. Do not rotate propeller after completing step
g

f. Remove all spark plugs and spray corrosion
preventive mixture, ‘which has been pre-heated to
221° to 250°F. into all spark plug holes to thorough-
ly cover entire surface of the interior of each cylin-
der ahove the piston,

g. Install lower spark plugs or install solid plug in
lower spark plug holes, and install protex plugs in
each of the top spark plug holes. Be sure that each
protex plug is blue in color when installed.

h. Protect and support the spark plug leads with
AN-4060-1 protectors or other suitable protector.

i. Flush injector with a preservative grade oil
Specification MIL-0O-6081, Grade 1010, (Standard
0Oil Co., Esso Turbo-0il 1010 or the equivalent) as
follows:

1. Remove plugs and drain all fuel from the in-
jector, If available, apply 10 to 15 psi air pressure
to the fuel inlet, until all fuel is discharged from the
injector.

2. Replace the plugs and apply preservative
grade oil filtered through a 10-micron filter at 13-15
psi to the injector fuel inlet until clear oil is dis-
charged from the servo fitting and fuel outlet.
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[CAUTION]

Do not exceed the above air pressure as in-
ternal damage to the injector may result.

j. With throttie in full open position, place a bag of
desicant in the injector intake and seal opening with
moisture resistant paper and tape.

k. Place a bag of desicant in the exhaust tailpipes
and seal openings with moisture resistant tape.

1. Seal cold air inlet to the heater muff with mois-
ture resistant tape.

m. Seal engine breather by inserting a protex plug
in the breather hose and clamp in place.

n. Seal all other engine openings exposed to atmos-
phere using suitable plugs or non -hygroscopic tape.

NOTE

Attach a red streamer to each place plugs or
tape is installed. Either attach red streamer
outside the sealed area with tape or to the in-
side of the sealed area with safety wire to
prevent wicking of moisture into the sealed
area,

o. Drain corrosion preventive mixture from engine
sump and re-install drain plug or close drain valve.

NOTE

The corrosion preventive mixture is harmful
to paint and should be wiped from painted
surfaces immediately.

p. Attach a warning placard to the throttle control
knob to the effect that the engine contains no lubri-
cating oil. Also, placard the propeller to the effect
that it should not be moved. While the engine is in
storage.

g. Prepare the airframe for storage as outlined in
paragraph 2-10 thru step "f."

NOTE

As an alternate method of indefinite storage,
the aircraft may be serviced in accordance
with paragraph 2-10 providing the aircraft
is run-up at maximum intervals of 60 days
and then reserviced per paragraph 2-10,

2-14. INSPECTION DURING STORAGE. Aircraft in
indefinite storage shall be inspected as follows:

a. Inspect cylinder protex plugs each T days.

b. Change protex plugs if their color indicates an
unsafe condition.

c. If the protex plugs have changed color in one-
half of the cylinders, all desicant material in the
engine shall be replaced with new material.

d. Every six months re-spray the cylinder interiors
with corrosion preventive mixture.




NOTE

Before spraying, inspect the interior of one
cylinder for corrosion through the spark
plug hole and remove at least one rocker
box cover, and inspect the valve mechanism.

2-15. RETURNING AIRCRAFT TO SERVICE. After
indefinite storage, use the following procedure to
return the aircraft to service.

a. Remove aircraft from blocks and check tires for
correct inflation. Check for correct nose gear strut
inflation.

b. Check battery and install,

¢. Check hydraulic level in Power Pack.

d. Remove all materials used to seal and cover
openings.

e. Remove warning placards posted at throttle knob
and on the propeller.

f. Remove and clean engine oil screen, then re-
install and safety. On aircraft that are equipped
with an external oil filter, install a new filter ele-
ment.

g. Remove oil drain plug or open drain valve and
drain sump. Install and safety drain plugs or close
drain valve.

NOTE

The corrosion preventive mixture will mix
with the engine lubricating oil, so flushing
the oil system is not necessary. Draining
the oil sump will remove enough of the
corrosion preventive mixture.

h. Clean and install the induction air filter.

i. Remove protex plugs and spark plug or solid
plugs installed in spark plug holes. Rotate propeller
by hand several revolutions to clear corrosion pre-
ventive mixture from cylinders.

j. Clean, gap, and install spark plugs. Tighten
spark plugs to the torque value shown in paragraph
11-3.

k. Check fuel strainer. 'Remove and clean filter
screen, Check fuel tank drains and fuel lines for
moisture and sediment, and drain enough fuel to
eliminate.

1. Drain preservative oil from injector unit as
follows:

1. Remove drain plugs and drain all oil from
the injector,.

2. Install drain plugs and place mixture control
to full Rich position.

3. Apply service type gasoline into the fuel inlet
at a pressure of 13-15 psi until all of the oil is flushed
from the injector at the servo fitting and fuel outlet.

4. Connect fuel inlet and servo fitting lines or
hose,

m. Perform a thorough pre-flight inspection, then
start and warm-up engine.

n. Thoroughly clean aircraft and flight test air-
craft.

2-16. SERVICING.

2-17. GENERAL DESCRIPTION. Servicing require-
ments are shown in figure 2-2. The following para-

graphs supplement this figure by adding details not
included in the figure.

2-18. FUEL. The fuel system should be serviced
immediately after flight to reduce condensation in
the system. Fuel capacity is listed in figure 1-1.
The recommended fuel grade to be used is given in
figure 2-3.

2-19. FUEL DRAINS are located at various places in
the fuel system. Refer to Section 12 for locations of
fuel drains. Remove plugs and open valves at the in-
tervals specified in figure 2-2, Also, during daily in-
spection of the fuel drains, if any water is found,
there is a possibility that the wing sumps or fuel lines
contain water. Remove all drain plugs and drain all
water from system. To activate valve for fuel sam-
pling, place cup up to valve and depress valve with
rod protruding from cup. (Refer to figure 12-2.)

2-20. ENGINE OIL., Check engine lubricating oil
with the dipstick five to ten minutes after the engine
has been stopped. The aircraft should be in as near
a level position as possible when checking the engine
oil, so that a true reading is obtained. Engine oil
should be drained while the engine is still hot, and
the nose of the aircraft should be raised slightly for
more positive draining of any sludge which may have
collected in the engine oil sump. Engine oil should
be changed every six months, even though less than
the specified hours have accumulated. Reduce these
intervals for prolonged operations in dusty areas, in
cold climates where sludging conditions exist, or.
where short flights and long idle periods are encoun-
tered, which cause sludging conditions. Always
change oil, clean oil screens, and clean and/or .
change external filter element whenever oil on the
dipstick appears dirty. Detergent or ashless disper-
sant oil, conforming to Specification No. MIL-L-’
22851, for the ""Blue Streak' (Lycoming) engine, shall
be used. Multi-viscosity oil may be used to extend
the operating temperature range, improve cold engine
starting and lubrication of the engine during the criti-
cal warm-up period, thus permitting flight through
wider ranges of climate change without the necessity
of changing oil. The multi-viscosity grades are
recommended for aircraft engines subjected to wide
variations in ambient air temperatures when cold
starting of the engine must be accomplished at tem-
peratures below 30°F,

NOTE

New or newly-overhauled engines should be
operated on aviation grade straight mineral
oil until the first oil change. If a detergent
or ashless dispersant oil is used in a new or
newly-overhauled engine, high oil consump-
tion might possibly be experienced. The
anti-friction additives in detergent and dis-
persant oils will retard '"break-in'"' of the
piston, rings and cylinder walls. This con-
dition can be avoided by the use of straight
mineral oil. The aircraft is delivered from
Cessna with straight mineral oil (MIL-C-
6529, Type I, RUST BAN). If oil must be
added during the first 25 hours, use only
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aviation grade straight mineral oil (non-
detergent) conforming to Specification No.
MIL-L-6082. After the first 25 hours of
operation, drain engine oil sump and clean
both the oil suction strainer and oil pressure
screen, If an optional oil filter is installed,
change filter element at this time. Refill
sump with a straight mineral oil (non-deter-
gent) and use until a total of 50 hours have
accumulated or oil consumption has stabil-
ized, then change to detergent oil.

When changing engine oil, remove and clean oil
screens, or install a new filter element on aircraft
equipped with an external oil filter. An oil quick-
drain valve may be installed. This valve provides

a quick and cleaner method of draining the engine
oil. This valve is installed in the oil drain port of
the oil sump, and allows oil to be drained by attach-
ing a hose over the fitting end and pushing up, caus-

ing the oil to drain through the hose into a container.

To drain the engine oil, proceed as follows:

a. Operate engine until oil temperature is at nor-
mal operating temperature.

b, (With Quick-Drain Valve.) Attach a hose to the
quick-drain valve in oil sump. Push up on quick-drain
valve until it locks open, and allow oil to drain through
hose into a container,

c. (Without Quick-Drain Valve.) Remove oil drain
plug from engine sump and allow oil to drain into a
container,

d. After engine oil has drained, close quick-drain
valve and remove hose. Install and safety drain plug.
e. Remove and clean oil screen, or change exter-

naloil filter element,

f. Service engine with correct quantity and grade
of engine oil.

NOTE

Refer to inspection charts for intervals
for changing oil and filter elements.

NOTE

To minimize loss of oil through the breather,
fill to specified oil level on dipstick for nor-
mal operation (flight of less than three hours
duration). For extended flight, fill to FULL
mark on dipstick. Do not operate with less
than MINIMUM-FOR-FLIGHT quantities
listed. If an external oil filter is installed,
one additional quart of oil is required when
filter element is changed.

2-21. ENGINE AIR INDUCTION FILTER. The in-
duction air filter keeps dust and dirt from entering
the induction system, More engine wear is caused
through the use of a dirty or damaged filter than is
generally believed. Therefore, maintaining the air
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filter in a good clean condition can never %e over
stressed. The frequency with which the filter should
be removed and cleaned will be determined primarily
by the aircraft operating conditions. A good general
rule however, is to remove and clean the filter at
least every 50 hours of engine operating time and
more frequently if warranted by operating conditions.
Some operators prefer to hold spare induction air
filters at their home base of operation so that a clean
filter is always readily available for use, When op-
erating in extremely dusty conditions, daily servicing
of the filter is recommended. To service the filter,
proceed as follcws:

a. Remove filter from aircraft.

NOTE

Use care to prevent damage to filtering media
panels when cleaning filter with compressed
air.

b. Clean filter with compressed air (not over 100
psi), direct air through filter in the direction opposite
of normal air flow. Arrows on filter frame indicate
direction of normal air flow,

{CAUTION]

Do not use solvent or cleaning fluids to wash
filter, Use only a water and household de-
tergent solution when washing the filter unit.

c. After cleaning with compressed air, the filter
may be washed, if necessary, in a solution of warm
water and a mild household detergent. A cold water
solution may be used.

NOTE

The filter assembly may be cleaned with com-
pressed air a maximum of 30 times or it may
be washed a maximum of 20 times. The filter
should be replaced with a new filter after 500
hours of engine operating time or one year
whichever should occur first. However, 2
new filter should be installed at any time the
existing filter is damaged. A damaged filter
may have sharp or broken edges in the filter-
ing panels which would allow unfiltered air to
enter the engine induction system. Any filter
that appears doubtful, shall have a new filter
installed in its place.

d. After washing, rinse filter with clear water
until rinse water draining from the filter is clear.
Allow water to drain from the filter and then dry
filter with compressed air (not over 100 psi).

NOTE

The filtering panels of the filter may become
distorted when wet, but they will return to
their original shape when they are dry.

e. Be sure air box and ducts are clean and filter is
not damaged. Install a new filter if the existing
filter is damaged.



f. Install filter at entrance to air box with gasket
on aft face of filter frame and with air flow arrows
on filter frame pointed in the correct direction of air
flow.

2-22. VACUUM SYSTEM AIR FILTER. The vacuum
system central air filter keeps dust and dirt from
entering the vacuum operated instruments. Inspect

§ the filter element every 200-hour inspection for dam-
age and cleanliness. Change the central air filter
element every 500 hours of operating time and when-
ever the suction gage reading drops below 4.6 inches
of mercury. Also, do not operate the vacuum 8ys~
tem with the filter element removed or a vacuum line
disconnected as particles of dust or other foreign
matter may enter the system and damage the vacuum
operated instruments.

SHOP NOTES:

2-23. BATTERY. Battery servicing involves adding
distilled water to maintain the electrolyte level even
with the horizontal baffle plate at the bottom of the
cell filler holes, checking the battery cable connec-
tions, and neutralizing and cleaning off any spilled
electrolyte or corrosion. Use bicarbonate of soda
(baking soda) and water to neutralize electrolyte or
corrosion, Follow with a thorough flushing with
clean water. Brighten cables and terminals with a
wire brush, then coat with petroleum jelly before
connecting. The battery box also should be checked
and cleaned if any corrosion is noted. Distilled water,
not acid or "rejuvenators, "' should be used to main-
tain electrolyte level. Check the battery every 50
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hours (or at least every 30 days) more often in hot
weather, Refer to Section 16 for detailed battery
removal, installation and testing.

2-24. TIRES. The tire should be maintained at the
air pressure specified in figure 1-1. When checking
tire pressure, examine tire for wear, cuts, bruises,
and slippage. Remove oil, grease, and mud from
tires with soap and water.

NOTE

Recommended tire pressure should be main-
tained. Especially in cold weather, remem-
ber that any drop in temperature of the air
inside a tire causes a corresponding drop in
tire pressure.

2-25. NOSE GEAR SHOCK STRUT. The nose gear
shock strut requires periodic checking to ascertain
that the strut is [illed with hydraulic fluid and is in-
flated to the correct air pressure. When servicing
the nose gear shock strut, proceed as follows:

a. Weight or tie-down the aircraft tail to raise nose
wheel off floor.

b. Remove filler valve cap and depress valve core:
to completely deflate nose shock strut.

c¢. Remove filler valve from strut.

d. Extend strut one inch, and fill to overflow with
hydraulic fluid. Replace fluid filler plug while strut
is extended.

e. Compress strut. If strut compresses fully, re-
peat steps ‘¢ and d'' until strut will not compress
fully,

f. After strut can not be fully compressed. Re-
move fluid filler plug and compress strut fully allow-
ing fluid to overflow from filler.

g. With strut fully compressed, install and tighten
fluid filler plug and install valve core.

h. With nose wheel off the floor, inflate strut to the
air pressure specified in figure 1-1, Install valve
cap and lower aircraft, Inner strut barrel should
show below outer barrel 1.25-3. 00 inches.

NOTE

The nose landing gear shock strut will nor-
mally require only a minimum amaount of
service. Maintain the strut extension air
pressure shown in figure 1-1, Lubricate
landing gear as shown in figure 2-3. Check
landing gear daily for general cleanliness,
security of mounting, and for hydraulic
fluid leakage. Keep machined surface of
strut barrel wiped free of dirt and dust,
using a clean, lint-free cloth moistened
with hydraulic fluid or kerosene., All sur-
faces should be wiped free of excess hy-
draulic fluid or kerosene. Leave a light
film of fluid on the machine surface of the
strut barrel.

2-26. SHIMMY DAMPENER. The shimmy dampener
contains a compensating mechanism within the hollow
piston rod for thermal expansion and contraction of
the hydraulic fluiid. The shimmy dampener must be
filled completely with fluid, free of entrapped air,
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to serve its purpose. In addition, the piston rod
must also be partially full of fluid before the temper-
ature compensating mechanism will function properly.
It should be noted that the fluid is under pressure ex-
erted against the floating piston by a spring, and that
loosening or removing the filler plug will cause loss
of fluid and necessitate removal and refilling of the
shimmy dampener and piston rod.

NOTE

The shimmy dampener shouid be checked at
each 50-hour inspection to see if it should
be serviced.

To check whether the shimmy dampener needs filling,
measure the location of the floating piston as follows:
a. Insert a length of music wire into the upper end
of the piston rod until it touches the floating piston.
The music wire should be ground to a blunt point.

b. Mark the music wire at the end of the piston rod,
and measure the music wire for depth of insertion.

c. If the floating piston is 3. 10 inches from end of
piston rod, the shimmy dampener needs filling.

To fill the shimmy dampener, proceed as follows:

a. Remove shimmy dampener from aircraft.

b. Cut safety wire and remove roll pin from piston
rod. Use caution since the roll pin is under a spring
load,

¢. Remove retaining rings and remove bearing head
and piston assembly from cylinder barrel.

d. Remove O-ring from piston, and using a blast of
compressed air at roll pin in piston, remove floating
piston from piston rod.

e. Using new O-rings install piston and rod assem-
bly in cylinder. Move piston rod to place piston
bottomed out against end of dampener barrel opposite
open end of barrel.

f. Fill barrel through open end and install bearing
head and retainer ring - then invert unit to place open
end of piston rod up. Fill open piston rod with fluid,
then slowly work piston up and down, drawing fluid
through orifice and expelling air until area behind
piston is solidly filled with fluid, free of entrapped
air. Keep piston rod filled with fluid.

g. After all air has been worked out, "top off"
piston rod with fluid. Insert floating piston into
piston rod and push down until floating piston is 2.50-
inches from open end of piston rod. Loosen {iller
plug slightly to permit floating piston to be moved to
proper position, but tighten as the correct dimension
is reached.

NOTE

Be sure that the shimmy dampener and hy-
draulic fluid are at room temperature while
filling to the dimension noted.

h. Install spring, roll pin, and safety wire.

i. Wash shimmy dampener with solvent and dry
thoroughly.

j. Reinstall dampener on aircraft.



NOTE

Keep the shimmy dampener, especially the
exposed portions of the machined surfaces
of the piston rod clean to prevent collections
of dirt and grit which could cut the seals in
the dampener barrel. Keep the machined
surfaces wiped free of dirt and grit, using
a clean lint-free cloth moistened with hy-
draulic fluid or kerosene. All surfaces
should be wiped free of excess hydraulic
fluid or kerosene. Leave a light film of
fluid on the machined surfaces of the piston
rod to prevent corrosion,

2-27. HYDRAULIC BRAKE SYSTEM. The hydraulic
brake systems should be checked for correct amount
of hydraulic fluid at least every 200 hours. Add fluid
at the brake master cylinders. Bleed brake system
of entrapped air when there is a spongy response to
the brake pedals. Refer to Section 5 for the brake
bleeding procedure.

2-28. HYDRAULIC RESERVOIR. The hydraulic
reservoir should be checked at each 50~hour inspec-
tion and whenever fluid level is suspected to be low.
Fill reservoir as necessary. Remove filler plug and
fill to bottom of casting in filler holes. When check-
ing fluid level, insert a wire through the vent hole to
ascertain that the vent has not become plugged. Use
only clean MIL-H-5606 hydraulic fluid when filling
the reservoir.

2-29. HYDRAULIC FLUID CONTAMINATION CHECK.

At the first 50-hour and first 100-hour inspection,
thereafter at each 500-hour inspection or one year,
whichever should occur first, a sample of hydraulic
fluid should be taken and examined for sediment and
discoloration. This may be done as follows:

a, Place aircraft master switch in OFF position.

b. In the nose wheel well on the right side, discon-
nect the forward hydraulic line at bulkhead fitting and
drain a small sample of hydraulic fluid into a non-

metallic container.
c. Connect hydraulic line to bulkhead fitting and

tighten.

d. Analyze drained hydraulic fluid.

e. I the drained fluid is clear and is not appreci-
ably darker in color than new fluid, continue to use
the present fluid.

f, If the fluid color is doubtful, place fluid sample
in a non-metallic container and insert a strip of
polished copper in the fluid sample.

g. Keep copper strip in the sample fluid for six
hours at a temperature of 70°F or more. A slight
darkening of the copper strip is permissible, but
there should be no pitting or etching visible up to
20X magnification.

2-30. CLEANING.

2-31. GENERAL DESCRIPTION. Keeping the air-
craft clean is important. Besides maintaining the
trim appearance of the aircraft, cleaning lessens
the possibility of corrosion and makes inspection
and maintenance easier.

2-32. UPHOLSTERY AND INTERIOR. Keeping the
upholstery and interior clean prolongs upholstery
fabrics and interior trim life. To clean the interior,
proceed as follows:

a. Empty all ash trays and refuse containers.

b. Brush or vacuum clean the upholstery and car-
pet to remove dust and dirt.

c. Wipe leather and plastic trim with a damp cloth.

d. Soiled upholstery fabric and carpet may be
cleaned with a foam-type detergent cleaner used ac-
cordingly to the manufacturer's instructions.

e, Qil and grease spots and stains may be cleaned
with household spot removers, used sparingly. Be-
fore using any solvent spot remover, read the in-
structions on the container and test it on an obscure
place in the fabric to be cleaned. Never saturate the
fabric with volatile solvent; it may damage the pad-
ding and backing material.

f. Scrape sticky material from fabric with a dull
knife, then spot clean the area.

2-33. INTERIOR TRIM. The instrument panel cov-
ers, plastic trim, and control knobs need only to be
wiped with a damp cloth. Oil and grease on the con-
trol knobs can be removed with a cloth moistened
with Stoddard solvent or equivalent. Volatile sol-
vents, such as gasoline, alcohol, benzene, acetone,
carbon tetrachloride, fire extinguisher fluid, de-icer
fluid, lacquer thinner, or glass window cleaning
spray should never be used to clean plastic trim.
These solvents will soften and craze the plastic trim.

2-34. WINDSHIELD AND WINDOWS. The windshield
and windows should be cleaned carefully with plenty
of clean water and a mild detergent, using the palm
of the hand to feel and dislodge any caked mud or
dirt. A sponge, soft cloth, or chamois may be used,
but only as a means of carrying water to the plastic.
Rinse thoroughly, then dry with a clean moist cham-
ois. Do not rub plastic panels with a dry cloth-as
this will build up an electrostatic charge which at-
tracts dust. Oil and grease may be removed by
lightly wiping with a soft cloth moistened with Stod-

dard solvent.
{CAUTION]

Do not use gasoline, alcohol, benzene, acetone,
carbon tetrachloride, fire extinguisher fluid,
de-icer fluid, lacquer thinner, or glass window
cleaning spray to clean the windshield or win-
dows. These solvents will soften and craze

the plastic.

After washing, the windshield and windows should be
cleaned with an aircraft windshield cleaner. Apply
the cleaner with soft cloths and rub with moderate
pressure. Allow the cleaner to dry, then wipe it off
the windshield and windows with soft flannel cloths.
A thin, even coat of wax, polished out by hand with
soft flannel cloths, will fill in minor scratches and
help prevent further scratching. Do not use a canvas
cover on the windshield or windows unless freezing
rain or sleet is anticipated since the cover may
scratch the plastic surface.
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2-35. ALUMINUM SURFACES. The aluminum sur-
faces require a minimum of care, but should never
be neglected. The aircraft may be washed with clean
water to remove dirt, and with carbon tetrachloride
or other non-alkaline grease solvents to remove o0il
and/or grease. Household type detergent soap pow-
ders are effective cleaners, but should be used
cautiously since some of them are strongly alkaline.
Many good aluminum cleaners, polishes, and waxes
are available from commercial suppliers of aircraft
products.

2-36. PAINTED SURFACES. The painted exterior
surfaces of the aircraft, under normal conditions, re-
quire a minimum of polishing and buffing. Approxi-
mately 15 days are required for acrylic or lacquer
paint to cure completely; in most cases, the curing
period will have been completed prior to delivery of
the aircraft, Inthe event that polishing or buffing is
required within the curing period, it is recommended
that the work be done by an experienced painter.
Generally, the painted surfaces can be kept bright by
washing with water and mild soap, followed by a
rinse with clear water and drying with soft cloths or
damp chamois. Harsh or abrasive soaps or deter -
gents which could cause corrosion or make scratches
should never be used. Remove stubborn oil and
grease with a soft cloth moistened with Stoddard sol-
vent. After the curing period, the aircraft may be
waxed with a good automotive wax. A heavier coating
of wax on the leading edges of the wings, tail and the
engine nose cap will help reduce the abrasion encoun-
tered in these areas.

2-37. ENGINE COMPARTMENT. The engine section
should be kept clean since dirty cooling fins and baffle
plates can cause overheating of the engine. Also,
cleaning is essential to minimize any danger of fire
and provide for easier inspection of components. The
entire engine cowling may be removed to facilitate
engine cleaning. Wash down the engine and compo-
nents with a suitable solvent, such as Stoddard sol-
vent or equivalent, then dry thoroughly with com-

pressed air.
[CAUTION]

Particular care should be given to electrical
equipment before cleaning, Solvent should
not be allowed to enter magnetos, starters,
alternators, voltage regulators, and the
like. Hence, these components should be
protected before saturating the engine with
solvent. Any fuel, oil, and air openings
should be covered before washing the engine
with solvent. Caustic cleaning solutions
should be used cautiously and should always
be properly neutralized after their use.

2-38. PROPELLER. The propeller should be wiped
occasionally with an oily cloth, then wiped with a dry
cloth, to remove grass and bug stains. In salt water
areas this will assist in corrosion proofing the pro-
peller.

2-39. WHEELS. The wheels should be washed
periodically and examined for corrosion, chipped
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paint, and cracks or dents in the wheel castings.
Sand smooth, prime, and repaint or repair minor
defect. Cracked wheel halves shall have new parts
installed.

2-40. LUBRICATION.

2-41. GENERAL DESCRIPTION. Lubrication re-
quirements for the aircraft are shown in figure 2-3,
Before adding lubricant to a lubricator f{itting, wipe
dirt from fitting. Lubricate until lubricant appears
around parts being lubricated, and wipe excess lubri-
cant from parts. The following paragraphs supple-
ment figure 2-3 by adding detailed information.

2-42. NOSE GEAR TORQUE LINKS. Lubricate nose
gear torque links at every 50-hour inspection. When
operating in dusty areas, more frequent lubrication
is required.

2-43. WHEEL BEARINGS. Clean and repack the
main and nose wheel bearings at the first 100-hour
inspection and at each 500-hour inspection thereafter.
If more than the usual number of take-offs and land-
ings are made, extensive taxiing is required, or the
aircraft is operated in dusty areas or in areas of
high humidity, cleaning and lubrication of the wheel
bearings shall be accomplished at each 100-hour
inspection,

2-44. WING FLAP ACTUATOR.

a. On aircraft prior to Serial 1TTRG0213 & F17TRG-
0043 which have not been modified by Service Kits
SK177-1T7 or SK177-18B, proceed as follows:

1. At each 100 hour inspection, inspect wing
flap actuator jack screw and ball retainer assembly
for lubrication, and lubricate if required. Also, re-
move, clean and lubricate jack screw whenever actu-
ator slippage is experienced. If lubrication is re-
quired, proceed as follows:

a. Gain access to actuator by removing ap-
propriate inspection plates on lower surface of wing.

b. Expose jack screw by operating flaps to
full-down position.

¢. Wipe a small amount of lubricant from
jack screw with a rag and examine for condition.
Lubricant should not be dirty, sticky, gummy or
frothy in appearance.

d. Inspect wiped area on jack screw for
presence of hard scale deposit. Previous wiping
action will have exposed bare metal if no deposit is
present.

e. If any of the preceding conditions exist,
clean and relubricate jack screw as outlined in steps
llf'l tmu IIrll.

f. Remove actuator from aircraft in accor-
dance with procedures outlined in Section 7.

g. Remove all existing lubricant from jack
screw and torque tube by running the nut assembly
to the end of the jack screw away from the gearbox,
and soaking the nut assembly and jack screw in
Stoddard solvent.



NOTE

Care must be taken to prevent solvent from
entering gearbox. The gearbox lubricant
is not affected and should not be disturbed.

h. After soaking, clean entire length of jack
screw with compressed air.

NOTE

Do not disassemble nut and ball retainer
assembly.

i. Relubricate jack screw with MIL-G-21164
{Molybdenum Disulfide Grease) as outlined in steps
"j" thru "m".

j. Rotate nut down screw toward the motor.

k. Coat screw and thread end of nut with
grease and run nut to full extension.

1. Repeat the process and pack lubricant in
the cavity between the nut and ball retainer at the
threaded end of the nut.

m. Repeat the process and work nut back and
forth several times.

n. Remove excess grease.

o. Reinstall actuator in aircraft in accor-
dance with instructions outlined in Section 7.

b. On aireraft prior to Serial 177TRG0213 & F17TRG-
0043 which have been modified by Service Kits

SK177-17B or SK177-18B. proceed as follows:
a. Clean jack screw with solvent rag, if

necessary, and dry with compressed air.
b. Relubricate jack screw with MIL-G-
21164 (Molybdenum Disulfide Grease) as required.

SHOP NOTES:

¢. On aircraft beginning with Serial 17TRG0213 &
F177RG0043. clean and lubricate wing flap actuator
jack screw each 100 hours as follows:
1. Expose jack screw by operating flaps to
full-down position.
2. Clean jack screw threads with solvent
rag and dry with compressed air.

NOTE

It is not necessary to remove actuator from
aircraft to clean or lubricate threads.

3. With oil can, apply light coat of No. 10
weight, non-detergent oil to threads of jack screw.

2-45. TACHOMETER DRIVE SHAFT. Refer to Sec-
tion 15 for details of lubrication of the tachometer
drive shaft.

2-46. NOSE GEAR STEERING COLLAR. Lubricate
nose gear steering coliar spindle links at each 100~
hour inspection.

2-47. NOSE GEAR PIVOTS. Lubricate all nose gear
pivot points at each 100-hour inspection, including the
drag link pivot points. More frequent lubrication
may be required when operating in dusty areas.

2-48. MAIN GEAR PIVOT POINTS. Lubricate main
landing gear pivot assembly at each 500-hour inspec-
tion. If more than the usual number of take-offs and
landings are m ade, lubrication of the pivot assembly
should be accomplished at each 100-hour inspection.
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RECOMMENDED FUEL:
% AVIATION GRADE - - 100/130 MINIMUM GRADE %100/130 low lead aviation fuel with
a lead content limited to 2 cc per

RECOMMENDED ENGINE OIL: gallon is also approved.
AVIATION GRADE - - SAE 50 - ABOVE 60° F 14A
SAE 30 - 0° TO 70° F

SAE 20 - BELOW 10° F
# BEGINNING WITH 17TRG0283

HYDRAULIC FLUID: AND F177TRG0063

SPEC. NO. MIL-H-5606

MULTI-VISCOSITY OIL WITH A RANGE OF SAE 10W30 IS RECOMMENDED FOR IMPROVED COLD
ENGINE STARTING AND LUBRICATION OF THE ENGINE DURING THE CRITICAL WARM-UP
PERIOD. DETERGENT OR ASHLESS DISPERSANT OIL, CONFORMING TO LYCOMING

SPECIFICATION NO. 301E, MUST BE USED.

Figure 2-2, Servicing (Sheet 1 of 4)
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O DAILY
4 FUEL BAYS:

Service after each flight. Keep full to retard condensation. Refer to paragraph 2-18 for details.

5 FUEL BAY SUMP DRAINS:
Drain off any water and sediment befare first flight of the day.

19 FUEL STRAINER:
Drain off any water and sediment before first flight of the day.

2  OIL DIPSTICK:
Check on preflight. Add oil as necessary. Refer to paragraph 2-20 for details. Check that
filler cap is tight and oil filler is secure.

13 PITOT AND STATIC PORTS:
Check for obstructions before first flight of the day.

23 INDUCTION AIR FILTER:
Inspect and service under dusty conditions. Refer to paragraph 2-21 for details.

20A NOSE GEAR SHOCK STRUT:
Check on preflight. Check inner barrel showing below outer barrel to be 1.25-3.00 inches.
Deviation from these dimensions is cause to check and service strut per paragraph 2-25.

FIRST 25 HOURS

25 ENGINE OIL SYSTEM:
Reftll with straight mineral oil, non-detergent, and use until a total of 50 hours have accumulated
or oil consumption has stabilized, then change to detergent oil. Refer to paragraph 2-20.

D 25 HOURS

14A MAIN LANDING GEAR SUPPORT ASSEMBLY SILENCER. (Thru 177TRG0212)
Check for condition, uneven wear and peeling,

50 HOURS

23 INDUCTION AIR FILTER:
Clean filter per paragraph 2-21, Replace as required.

10 BATTERY:
Check electrolyte level and clean battery compartment each 50 hours or each 30 days.

1 ENGINE OIL SYSTEM:
Change oil each 50 hours if engine is NOT equipped with external oil filter; if equipped with
external oil filter, change filter element each 50 hours and oil at least at each 100 hours,
or every 6 months.

21 SHIMMY DAMPENER:
Check fluid level and refill as required in accordance with paragraph 2-26.

Figure 2-2. Servicing (Sheet 2 of 4)
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14
14A
24
20

19
12
22
14A

16
18

Q 50 HOURS
TIRES:

Maintain correct tire inflation as listed in figure 1-1. Refer to paragraph 2-24 for details.

MAIN LANDING GEAR SUPPORT ASSEMBLY SILENCER. (Thru 177TRG0212):
Check for condition, uneven wear and peeling.

FUEL SELECTOR VALVE DRAIN:
Remove plug and drain water or sediment.

NOSE GEAR SHOCK STRUT:
Keep strut filled and inflated to correct pressure. Refer to paragraph 2-25 for details.

SUCTION OIL SCREEN:
Remove and clean in solvent at each oil change.

OIL PRESSURE SCREEN:
Remove and clean in solvent at each oil change.

SPARK PLUGS:
Remove, clean and re-gap all spark plugs. Refer to paragraph 11-58 for details.

100 HOURS

FUEL STRAINER:
Disassembly and clean strainer bowl and screen.

HYDRAULIC RESERVOIR FILLER:
Remove, clean screen and f{ill as required.

OVERCENTER LOCK ASSEMBLY BOLT:
Check and lubricate as required.

MAIN LANDING GEAR SUPPORT ASSEMBLY SILENCER (Thru 177RG0212).
Check for condition, uneven wear and peeling.

(O] 90 woums

VACUUM RELIEF VALVE FILTER:
Change each 1000 hours or to coincide with engine overhauls.

FUEL BAY SUMP DRAINS:
Drain off any water or sediment.

FUEL RESERVOIR TANK(S): (Refer to * on sheet 1)
Drain off any water or sediment.

BRAKE MASTER CYLINDERS:
Check fluid level and fill as required with hydraulic fluid. Refer to paragraph 2-217.

2-16
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15
12

1l

500 HOURS

VACUUM SYSTEM CENTRAL AIR FILTER:
Replace every 500 hours.

RESTRICTOR VALVE AND INSERT SCREENS:
Clean every 500 hours.

HYDRAULIC RESERVOIR:

At first 50, first 100, and thereafter at each 500 hours or one year, a sample of fluid should be

examined. Refer to paragraph 2-29 for details.

AS REQUIRED

GROUND SERVICE RECEPTACLE:
Refer to Section 16 for details.

Figure 2-2, Servicing (Sheet 4 of 4)
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FREQUENCY (HOURS)

[s]®

WHERE NO INTERVAL 1S SPECIFIED,
LUBRICATE AS REQUIRED AND
WHEN ASSEMBLED OR INSTALLED,

PG— SS-G-659 .
GrR—MIL-G-81322B .

GH— MIL-G-23827A .

GL— MIL-G-21164C .

06— MIL-L-7870A

PL— VV-P-236 . .

6s— MIL-S-8660B . . . . . . .
€EA— MIL-L-23398B. . . . . . .
)

ZERKS

GR

STEERING
NEEDLE

BEARINGS ; f -
¥ X

GR

WHEEL BEARINGS
MAIN & NOSE

% Electrofilm Inc., 7116 Laurel Canyon Blvd., North Hollywood, Calif. ~ng

ELECTRIC FLAP
DRIVE MECHANISM

METHOD OF APPLICATION

(] *’ y=- (‘— -
SPRAY HAND GREASE OlIL SYRINGE
CAN GUN CAN (FOR POWDERED
GRAPHITE)
NOTE

The military specifications listed are not manatory, but are intended as
guides in choosing satisfactory materials. Products of most reputable
mamufacturers meet or exceed these specifications.

LUBRICANTS

. POWDERED GRAPHITE
. GENERAL PURPOSE GREASE
. AIRCRAFT AND INSTRUMENT GREASE
. HIGH AND LOW TEMPERATURE GREASE
. GENERAL PURPOSE OIL
. PETROLATUM
. SILICONE COMPOUND
. . ELECTROFILM LUBRI-BOND "A"% -9
NO. 10 WT. NON-DETERGENT OIL

¥

PL
BATTERY TERMINALS

SCREW JACK
THREADS

PARKING BRAKE HANDLE

Figure 2-3.
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v WING ATTACH BUSHINGS FLAP BELLCRANKS

STABILATOR TRIM
TAB ACTUATOR

ALL TRIM
WHEEL BEARINGS

ALSO REFER TO INSPECTION
CHART IN THIS SECTION AND
TO SECTION 9 OF THIS MANUAL

AILERON

RETRACTION GEARS

OVERCENTER LOCK
ASSEMBLY BOLT

Figure 2-3. Lubrication (Sheet 2 of 3)
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CONTROL COLUMN

NOTES

Sealed bearings require no lubrication.

Do not lubricate roller chains or cables except under seacoast conditions, Wipe
with a clean, dry cloth.

Lubricate unsealed pulley bearings, rod ends, Oilite bearings, pivot and hinge
points, and any other friction point obviously needing lubrication, with general pur-
pose oil every 1000 hours or oftener if required.

Paraffin wax rubbed on seat rails will ease sliding the seats fore and aft,

Lubricate all sliding surfaces, pin joints and hinges of the cabin door latching
mechanism with MIL-5-8660 SILICONE COMPOUND at assembly and every

1000 hours or oftener if binding occurs. No lubrication is recommended on the
rotary clutch,

Figure 2-3. Lubrication (Sheet 3 of 3)
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I INSPECTION REQUIREMENTS.

As required by Federal Aviation Regulations, all civil aircraft of U.S. registry must undergo a
complete inspection (annual) each twelve calendar months. In addition to the required
ANNUAL inspection, aircraft operated commercially (for hire) must also have a complete
aircraft inspection every 100 hours of operation.

In lieu of the above requirements, an aircraft may be inspected in accordance with a
progressive inspection schedule, which allows the work load to be divided into smaller
operations that can be accomplished in shorter time periods.

Therefore, the Cessna Aircraft Company recommends PROGRESSIVE CARE for aircraft that
are being flown 200 hours or more per year, and the 100 HOUR inspection for all other aircraft.

11 INSPECTION CHARTS.

The following charts show the recommended intervals at which items are to be inspected.

As shown in the charts, there are items to be checked each 50 hours, each 100 hours, each
200 hours, and also Special Inspection items which require servicing or inspection at
intervals other than 50, 100 or 200 hours.

a. When conducting an inspection at 50 hours, all items marked under EACH 50 HOURS would be
inspected, serviced or otherwise accomplished as necessary to insure continuous
airworthiness.

b. At each 100 hours, the 50 hour items would be accomplished in addition to the items
marked under EACH 100 HOURS as necessary to insure continuous airworthiness.

¢. An inspection conducted at 200 hour intervals would likewise include the 50 hour
items and 100 hour {tems in addition to those at EACH 200 HOURS.

d. The numbers appearing in the SPECIAL INSPECTION ITEMS column refer to data listed
at the end of the inspection charts. These items should be checked at each inspection
interval to insure that applicable servicing and inspection requirements are accomplished
at the specified intervals.

e. A complete aircraft inspection includes all 50, 100 and 200 hour items plus those
Special Inspection Items which are due at the time of the inspection.

I INSPECTION PROGRAM SELECTION.

AS A GUIDE FOR SELECTING THE INSPECTION PROGRAM THAT BEST
gggf\)/lgé% OPERATION OF THE AIRCRAFT, THE FOLLOWING IS

1. IF THE AIRCRAFT IS FLOWN LESS THAN 200 HOURS ANNUALLY.
a. IF FLOWN FOR HIRE
An aircraft operating in this category must have a complete aircraft inspection
each 100 hours and each 12 calendar months of operation. A complete aircraft
inspection consists of all 50, 100, 200 and Special Inspection Items shown in
the inspection charts as defined in paragraph II above.

b. IF NOT FLOWN FOR HIRE
An aircraft operating in this category must have a complete aircraft inspection each
12 calendar months (ANNUAL). A complete aircraft inspection consists of all
50, 100, 200 and Special Inspection Items shown in the inspection charts as defined
in paragraph II above. In addition, it is recommended that between annual inspections,
all items be inspected at the intervals specified in the inspection charts.
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2. IF THE AIRCRAFT IS FLOWN MORE THAN 200 HOURS ANNUALLY.
Whether flown for hire or not, it is recommended that aircraft operating in this category
be placed on the CESSNA PROGRESSIVE CARE PROGRAM. However, if not placed on
Progressive Care, the inspection requirements for aircraft in this category are the
same a8 those defined under paragraph I 1. (a) and (b).

Cessna Progressive Care may be utilized as a total concept program which
insures that the inspection intervals in the inspection charts are not exceeded.
Manuals and forms which are required for conducting Progressive Care in-
spections are available from the Cessna Service Parts Center.

INSPECTION GUIDE LINES. -

2-22

()

(b)

(c)

(d)

(g)

MOVABLE PARTS for: lubrication, servicing, security of attachment, binding, excessive wear,
safetying, proper operation, proper adjustment, correct travel, cracked fittings, security of
hinges, defective bearings, cleanliness, corrosion, deformation, sealing and tension.

FLUID LINES AND HOSES for: leaks, cracks, dents, kinks, chafing, proper radius, security,
corrosion, deterioration, obstruction and foreign matter.

METAL PARTS for: security of attachment, cracks, metal distortion, broken spotwelds,
corrosion, condition of paint and any other apparent damage.

WIRING for: security, chafing, burning, defective insulation, loose or broken terminals,
heat deterioration and corroded terminals.

BOLTS IN CRITICAL AREAS for: correct torque in accordance with torque values given in the
chart in Section 1, when installed or when visual inspection indicates the need for a
torque check.

NOTE

Torque values listed in Section 1 are derived from oil-free cadmium-plated threads,
and are recommended for all installation procedures contained in this book except
where other values are stipulated. They are not to be used for checking tightness of
installed parts during service.

FILTERS, SCREENS & FLUIDS for: cleanliness, contamination and/or replacement at specified
intervals.

AIRCRAFT FILE.

Miscellaneous data, information and licenses are a part of the aircraft file. Check that
the following documents are up-to-date and in accordance with current Federal

Aviation Regulations. Most of the items listed are required by the United States
Federal Aviation Regulations. Since the regulations of other nations may require

other documents and data, owners of exported aircraft should check with their

own aviation officials to determine their individual requirements.

To be displayed in the aircraft at all times:
1. Aircraft Airworthiness Certificate (FAA Form 8100-2).
2. Aircraft Registration Certificate (FAA Form 8050-3).
3. Aircraft Radio Station License, if transmitter is installed (FCC Form 556).

To be carried in the aircraft at all times:
1. Weight and Balance, and associated papers (Latest copy of the Repair and Alteration
Form, FAA Form 337, if applicable).
2. Alrcraft Equipment List.

To be made available upon request:
1. Aircraft Log Book and Engine Log Book.

Change 1



(h)

ENGINE RUN-UP.

Before beginning the step-by-step inspection, start, run up and shut down the engine in
accordance with instructions in the Owner's Manual. During the run-up, observe the
following, making note of any discrepancies or abnormalities:

Engine temperatures and pressures.
Static rpm. (Also refer to Section 11 of this Manual. )

Magneto drop. (Also refer to Section 11 of this Manual. )
Engine response to changes in power.

Any unusual engine noises.
Fuel selector and/or shut-off valve; operate engine(s) on each tank (or cell) position

and OFF position long enough to ensure shut-off and/or selector valve functions
properly.

Idling speed and mixture; proper idle cut-off.

Alternator and ammeter.

Suction gage.

. Fuel flow indicator.

DD WP

O W oo ]

1

After the inspection has been completed, an engine run-up should again be performed to determine
that any discrepancies or abnormalities have been corrected.

SHOP NOTES:

Change 1
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SPECIAL INSPECTION ITEM

IMPORTANT EACH 200 HOURS
READ ALL INSPECTION REQUIRE - EACH 100 HOURS
MENTS PARAGRAPHS PRIOR TO EACH 50 HOURS
USING THESE CHARTS.
PROPELLER
1. Spinner . . . . . . . . . . s e s e s s e e s e
2. Spinner bulkhead . . . . . . . . . . L e e e e e s e e e ®
3. Blades . . . . . . .. . ... ... L 0 e e
4. Mounting bolts . . . . . . . . L L L L L L L s e e e e e e e e e e e e e ®
5. Hub. o
6. Governor and control . . . . . . . . . . . L L Lo L0 e e e e e e e e ®
ENGINE COMPARTMENT
Check for evidence of oil and fuel leaks, then clean entire engine and
compartment, if needed, prior to inspection.
1. Engine oil, screen filler cap, dipstick, drain plug and external
filterelement . . . . . . . . . . . . . ... . 00 e e e ale 1
2. OQilcooler . . . . . . . L e e e e e e e e e e e e e e (]
3. Inductionairfilter . . . . . . . . . .. . ... ... L 00 0 .ol 2
4. Induction airbox, air valves, doorsandcontrols . . . . . . . . . . . . . . . .. ®
5. Coldand hotair hoses . . . . . . . . . . . . ... e e ]
6. Enginebaffles . . . . . . . .. ... ... . ... ... ... .]®
7. Cylinders, rocker box covers and push rod housings . . . . . . . . . . . . . . .. @
8. Crankcase, oil sump, accessory section and front crankshaft seal . . . . . . . . . . ®
9. Hoses, metal lines and fittings ®
10. Intake and exhaust systems . . . . . . . . . . . . . .. . ... 1@ 4
11. Ignition harness o
12 Sparkplugs . . . . . . . Lo e e e e e e e e ®
13. Compressioncheck . . . . . . . . . . . .00 s e . ®
14. Crankcase and vacuum system breather lines . . . . . . . . . . . . . . . . . .. L
15. Electrical wiring . . . . . . . . . . . . . . ... e e e e ®
16, Vacuumpump . . . . . . . . . L. L e e @
17.  Vacuum relief valve filter . . . . . . . . . . . . . . . . .. .. ... ®
18. Engine controlsandlinkage . . . . . . . . . . ... ... ... ........ e
19. Engine shockmounts, mount structure and ground straps . . . . . . . . . . .. . .. °
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20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

SPECIAL INSPECTION ITEM

EACH 200 HOURS

EACH 100 HOURS

EACH 50 HOURS

Cabin heat valves, doors and controlS sueeseeeeeeenecsnsscccrecsanssssssssssssnsss
Starter, solenoid and electrical cONNECtiONS s acssesesasssssessccssnnscsssnssssennsns
Starter brushes, brush leads and commutator .c.cceveeenreanneceresreasscesnnnnnnns
Alternator and electrical connectionS...ecereeieesrnceenececenessssennsnsnscacnnss
Alternator brushes, brush leads, commutator or slip riNgS ssescceessssnasn-
Voltage reguiator mounting and electrical [eadS sveeseseneansasnnnsssnscensenasensss
Magnetos (externally) and electrical connections seeseescsenecncasessnessecsnnnnnssse
Magne o} tiMIINC /e sas stals) et sisialsts o aia sie s ate s oy vinis nia =injate six s sin s wix] wisis|sluls
[FRSE s onoonmaon066a00m6a00000a0006 000 006AG 000000005 H00I00HED B EHC A0 GBATnE
Euel/air (metering) CONIol UL u.a « as aa s s w s sieis aiae aisis aiaa a e sin simim s e = ace ais @ wn e aie
Fuel injection system ..ceovvvvnnnna.
Engine cowl flaps and controls .. ccveeieeannarecnnsansssasascnccnnsss 50 GO00 A00 SR
ERNGINe COWIING aaisi s ais o sta s ate sis o sts nin's ain = mis s mis)sinis amin aia m ais a1n o (s} aia uiaie win m ain sin s s aleina

Engine-driven fuel pump attach bolts (Torque to 225-250 Ib-in)..ccveessnnnnresnnnnans

FUEL SYSTEM

1.

@S of O AN

11.
12.
13.

14.
15.

Fuel strainer, drain valve and control, bay vents, caps and placards ..veeeecesscesanean
Fuel strainer screen and bowl . e e veieenennennrieneasescesssnssuencesesnssnsnnnnne
Fuel injector SCreen ....oessecsceasncssacaassasascascsnscesssssssssansasancnsnnss
IRl (CSE e e oo oc0p08 008000600 000000000000D000G56GD0EDEGABODbOBADE0ONODEHEEAGH
Drain fuel and check bay interior, attachment and outlet SCreens ....ceevessescsnnnnns
EtielibaysiandiSUmpldrainsieisilss l-sleels siala s is/a/ais|sisalels/s/si=s 55/ sle[ofcis|lais lela{sis st5olo al=lni=l=l
Elehventine o rain et ol ols o sletel=l= <faialalslalala =la{xtala s (xlais|s|si\e (1= = =i=\olel= aiais =1sI= osl=ls = o= o= t=lelx
Fuel selector valve and placards ssessessssssssssssasassaaacancasescnccsssasnsnsan
Fuel shut-off valve and placards ..v.vevsvssessasscasnacacscascasssesnnarsnnnsanns
AAliary e PUMPI s siele st = ars sisls o3 ss1s s 2 s1sis e ss sivis aisix sl sis\n|sis 2ien ix /e alnla{nts oin =) sinlal=iole]=
Engine-driven/fiel pUImples/s s ais ) sislsisis siels/a sleisialaiala siaialsfale|sia | ai=(sieta siaisiais's sislaixlel=i= = os sl=
Fuel quantity indicators and transmitter UnitS..caeeeeeescccsncescsnssesnesesnsasnsnn

EtielivVent line draini plUgiei s/ ata claialaials aivlsiaislsiais|=nis siajslotalalnis = ois aisia aiale ois\s oi=[eis|e]=ix e otz nle

ENQGINE PIiMET i s st s sis)s sinlsiaia aia'eiaia s(aia|sia a) atals|ais sinia|xis\s|sinla) ainls sis s{=tanin/sinta s uialaisis dintauis|s|s

Perform a fuel quantity indicating system operational test. Refer to
Section 15 for detailed accomplishment instructions..cceeesccessnscosasansassnncnsss

Temporary Revision Number 4
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LANDING GEAR

LANDING GEAR RETRACTION SYSTEM

2-26

L.

10.

il.

SPECIAL INSPECTION ITEM
EACH 200 HOURS

EACH 100 HOURS
EACH 50 HOURS

Brake fluid, lines and hose, linings, disc, brake assemblies

and master cylinders . . . . . . . . . .. L0 L0000 L0 s L o
Maingear wheels. . . . . . . . . . . . . . . ... ... 000000 1

Wheel bearings . . . . . . . . . L .00 0000 Lo s e 9
Main gear Springs . . . . . . . . . . . . 0w e e e e e e e e e e e o
Tires . . . . . . . . L. Lo L e e e e
Torque link lubrication . . . . . . . . . . ... ... .. ...........]1@®
Parking brake system . . . . . . . . . . . . L0 oL 000 L e ®
Nose gear strut and shimmy dampener (serviceasrequired) . . . . . . . . . . . . |l@

Nose gear steering collar lubrication . . . . . . . . . . . . . . . . ..o o0, ®
Nosegearwheel . . . . . . . . .. .. . . ... ... .. ..........]1@®

Park brake and toe brakes-operationaltest . . . . . . . . . . ... ... ... .1@

NOTE
When performing an inspection of the landing gear retraction
system, the aircraft muast be placed on jacks and an external
electrical power source of at least 60A should be used to pre-
vent drain on the aircraft battery when operating the system.

Operate the landing gear through five fault-free cycles, noting cycling time.
(Approximate travel time of landing gear is 11-13 seconds in each direction) . . . . . o

Check nose landing gear doors for at least 1/2-inch clearance with any part
of landing gear during operation, and for proper fit whenclosed . . . . . . . . . . . |@

Check down position of maingear struts . . . . . . . . . . . . .. ..o 0L o
Check main gear downlock engagement e e e e e e e e e ®
Check adjustment and operation of main gear up and down indicator
switches, nose gear up and down indicator switches and nose gear

squat switch. Also check indicator lights for proper operation . . . . . . . . . . . L

Check nose gear downlock adjustments . . . . . . . . . . ... . ... ... [ ]

Check all hydraulic system components for security, hydraulic leaks and
any apparent damage to components or mounting structure . . . . . . . . . . . . . ®

Check nose gear door linkage for security, wear of pivot points and
bearings, and for distortion or other damage . . . . . . . . . . . . . . . . . .. o

Check main gear strut-to-pivot attachment . . . . . . . . . . . . . . . . .. .. )

Change 1




10.
11.
12,
13.
14.
15.
16.
17.

18.

SPECIAL INSPECTION ITEM

EACH 200 HOURS

EACH 100 HOURS

EACH 50 HOURS

Check condition of all springs .

Hydraulic fluid contamination check

Check operation of emergency hand pump and relief valve

Clean hydraulic fluid filler screen

Check and clean insert screens and restrictor valve

Check power pack motor brushes

Check main gear bevel gear for wear and lubrication

Main landing gear pivot assembly lubrication

Check bumper pads on main gear strut collar adapter (Thru 177RG0212}

{CAUTION]

Before installing access plates, inspect area beneath floorboard
for loose screws, washers, shavings and other foreign material
which could enter landing gear bevel gears and cause damage.

. AIRFRAME

10.
11.
12.
13.
14.
‘ 15.

16.

Aircraft exterior

Aircraft structure

Windows, windshield, doors and seals

Seat stops, seat rails, upholstery, structure and mounting .

Seat belts and shoulder harnesses

Control column bearings, pulleys, cables, chains and turnbuckles .
Control lock, control wheel and control column mechanism .
Instruments and markings .

Gyros central air filter .

Magnetic compass compensation .

Instrument wiring and plumbing

Instrument panel, shockmounts, ground straps, cover, decals and labeling .
Defrosting, heating and ventilating systems and controls

Cabin upholstery, trim, sunvisors and ash trays

Area beneath floor, lines, hoses, wires and control cables .

Lights, switches, circuit breakers, fuses and spare fuses

Change 3
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117.
18.
19.
20.
21.
22.
23.

24.

Exterior lights

Pitot and static systems

Stall warning unit and pitot heater

Radios, radio controls, avionics and flight instruments
Antennas and cables

Battery, battery box and battery cables

Battery electrolyte .

Emergency locator transmitter

CONTROL SYSTEMS

In addition to the items listed below, always check for correct direction of movement,

correct travel and correct cable tension.

1.

10.
11,
12,
13.

14,

2-28

Cable, terminals, pulleys, pulley brackets, cable guards, turnbuckles and

fairleads

Chains, terminals, sprockets and chain guards

Trim control wheels, indicators actuator and bungee .
Travel stops .

Decals and labeling .

Flap control switch, flap rollers and flap position indicator .

Flap motor, transmission, limit switches, structure, linkage,
bellcranks, etc. e e e .

Stabilator, trim tab, hinges and push-pull tube
Ru der pedal assemblies and linkage .

Skins (external) of control surfaces and tabs
Internal structure of control surfaces

Balance weight attachment

Flap actuator jack screw threads

Stabilator trim tab actuator lubrication and tab free-play inspection

Change 1

SPECIAL INSPECTION ITEM

EACH 200 HOURS

EACH 100 HOURS

EACH 50 HOURS

15
16

17
18




1.

10.

11.

12,

13.
14.
15.
16.
11.

18.

First 25 hours: (refill with straight mineral oil {non-detergent) and use
until a total of 50 hours have accumulated or oil consumption has stabilized
then change to detergent oil. Change oil each 50 hours if the engine is NOT
equipped with external oil filter; if equipped with external oil filter,

change filter element each 50 hours and oil at each 100 hours; or every 6
months.

Clean filters per paragraph 2-21. Replace as required.

Replace hoses at engine overhaul or after 5 years, whichever comes first.
General inspection every 50 hours. Refer to Section 11 for 100 hour inspection.
Each 1000 hours, or to coincide with engine overhaul.

Each 50 hours for general condition and freedom of movement. These controls
are not repairable. Replace as required at each engine overhaul.

Each 500 hours.

BENDIX S-1200 and D-2000 INTERNAL TIMING AND MAGNETO-TO-ENGINE TIMING:
At the first 25 hours, first 50 hours, first 100 hours and thereafter at each 100 hours,
the contact breaker point compartment and magneto-to-engine timing should be
inspected and checked. If magneto-to-engine timing is correct within plus zero
degrees and minus two degrees, internal timing need not be checked. If timing

is out of tolerance, remove magneto and set internal timing, then install and

time to the engine.

First 100 hours and each 500 hours thereafter. More often if operated under
prevailing wet or dusty conditions.

Clean insert screens and restrictor valve at each 500 hours
and whenever improper fluid circulation is suspected.

Each 500 hours and whenever improper operation is suspected.

Each 200 hours for wear and lubricate gear faces with Electro film
Lubri-Bond "A'" or equivalent.

Check for condition, uneven wear and peeling each 25, 50 and 100 hours. (Thru 177RG0212)
Replace each 500 hours.

Check electrolyte level and clean battery compartment each 50 hours or each 30 days.

Refer to Section 16 of this Manual.

Refer to paragraph 2-44 for detailed instructions for various serial ranges.

Lubrication of the actuator is required each 1000 hours and/or 3 years,
whichever comes first. Refer to figure 2-3 for grease specifications.

NOTE

Refer to Section 9 of this Manual for free-play limits, inspection,
replacement and/or repair.

A high-time inspection is merely 2 100-hour inspection with the addition of an
engine overhaul. Avco Lycoming recommends overhaul of the engine at

1600 hours, Propeller overhaul should coincide with engine overhaul, but
intervals between overhauls of the propeller shall not exceed 1200 hours. At
the time of engine overhaul, engine accessories shall be overhauled.

Change 3
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19. On aircraft 177RG0001 thru 177RG0350 and F177RG0001 thru F177RG0083 and F177RG0091, each
100 hours, inspect vertical fin forward attachment bulkhead at station 263.0 for cracks around vertical fin
attachment bolt holes in accordance with Single Engine Service Letter SE73-40. Cracking around
vertical fin attachment bolt holes will require that bulkhead assembly be replaced with improved
configuration bulkhead by installing the following service kits for the applicable serials listed: Service Kit
SK177-28 for aircraft serials 177RG0001 thru 177RG0282 and F177RG0001 thru F177RG0062; Service
Kit SK1777-29 for aircraft serials 177RG0283 thru 177RG0350 and F177RG0063 thru F177RG0083 and
F177RG0091.

I 20. Fuel quantity indicating system operational test is required every 12 months. -Refer to Section 15 for
detailed accomplishment instructions.

l Temporary Revision Number 4
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2-49. COMPONENT TIME LIMITS

1. General

A. Most components listed throughout Section 2 should be inspected as detailed elsewhere in
this section and repaired, overhauled or replaced as required. Some components, however,
have a time or life limit, and must be overhauled or replaced on or before the specified time

limit.

NOTE: The terms overhaul and replacement as used within this section are defined as

follows:

Overhaul - Item may be overhauled as defined in FAR 43.2 or it can be replaced.

Replacement - Item must be replaced with a new item or a serviceable item that is

within its service life and time limits or has been rebuilt as defined in FAR 43.2.

This section provides a list of items which must be overhauled or replaced at specific time

limits. Table 1 lists those items which Cessna has mandated must be overhauled or replaced
at specific time limits. Table 2 lists component time limits which have been estabhshed by a
supplier to Cessna for the supplier's product.

In addition to these time limits, the components listed herein are also inspected at regular

time intervals set forth in the Inspection Charts, and may require overhaul/replacement before
the time limit is reached based on service usage and inspection resuits.

2. Cessna-Established Replacement Time Limits

A. The following component time limits have been established by Cessna Aircraft Company.

Table 1: Cessna-Established Replacement Time Limits

COMPONENT
Restraint Assembly Pilot, Copilot,
and Passenger Seats

Trim Tab Actuator

Vacuum System Filter
Vacuum System Hoses
Pitot and Static System Hoses

Vacuum Relief/Regulator Valve Filter
(If Installed)

Engine Compartment Flexible Fluid
Carrying Teflon Hoses (Cessna-
Installed) Except Drain Hoses
(Drain hoses are replaced

on condition)

Temporary Revision Number 4

7 October 2002

REPLACEMENT
TIME

10 years

1,000 hours or 3 years,
whichever occurs first
500 hours

10 years

10 years

500 hours

10 years or engine overhaul,

whichever occurs first
(Note 1)

© 2002 Cessna Aircraft Company

OVERHAUL
NO
YES

NO
NO
NO

NO

NO
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COMPONENT _ REPLACEMENT : OVERHAUL

TIME
Engine Compartment Flexible Fluid 5 years or engine overhaul, NO
Carrying Rubber Hoses (Cessna- whichever occurs first
Installed) Except Drain Hoses (Note 1)
(Drain hoses are replaced
on condition)
Engine Air Filter 500 hours or 36 months, NO
whichever occurs first
(Note 9)
Engine Mixture, Throttle, and At engine TBO NO
Propeller Controls
Engine Driven Dry Vacuum Pump 6 years or at vacuum NO
Drive Coupling pump replacement,
(Not lubricated with engine oil) whichever occurs first
Engine Driven Dry Vacuum Pump 500 hours NO
(Not lubricated with engine oil) (Note 10)
Standby Dry Vacuum Pump 500 hours or 10 years, NO
whichever occurs first
(Note 10)

3. Supplier-Established Replacement Time Limits

A. The following component time limits have been established by specific suppliers and are
reproduced as follows: '

Table 2: Supplier-Established Replacement Time Limits

COMPONENT REPLACEMENT OVERHAUL
TIME

ELT Battery Note 3 NO
Vacuum Manifoid Note 4 NO
Magnetos Note 5 YES
Engine Note 6 YES
Engine Flexible Hoses Note 2 NO
(Lycoming-Installed)

Auxiliary Electric Fuel Pump Note 7 YES
Propeller Note 8 YES

Temporary Revision Number 4
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NOTES:

Note 1:

Note 2:
Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

Note 10:

This life limit is not intended to allow flexible fluid-carrying Teflon or rubber hoses in a deteriorated
or damaged condition to remain in service. Replace engine compartment flexible Teflon
(AE3663819BXXXX series hose) fluid-carrying hoses (Cessna-installed only) every ten years or at
engine overhaul, whichever occurs first. Replace engine compartment flexible rubber fluid-carrying
hoses (Cessna-installed only) every five years or at engine overhaul, whichever occurs first (this
does not include drain hoses). Hoses which are beyond these limits and are in a serviceable
condition, must be placed on order immediately and then be replaced within 120 days after
receiving the new hose from Cessna.

For Textron Lycoming engines, refer to latest Textron Lycoming Engine Service Bulletins.

Refer to FAR 91.207 for battery replacement time limits.

Refer to Airborne Air & Fuel Product Reference Memo No. 39, or latest revision, for replacement
time limits.

For airplanes equipped with Slick magnetos, refer to Slick Service Bulletin SB2-80C, or latest
revision, for time limits. '

For airplanes equipped with TCM/Bendix magnetos, refer to Teledyne Continental Motors Service
Bulletin No. 643, or latest revision, for time limits.

For Textron Lycoming engines, Refer to Textron/Lycoming Service Instruction S.I. 1009AJ, or
latest revision, for time limits. ,

Refer to Cessna Service Bulletin SEB94-7 Revision 1/Dukes Inc. Service Bulietin NO. 0003, or
latest revision.

Refer to the applicable McCauley Service Bulletins and Overhaul Manual for replacement and
overhaul information.

The air filter may be cleaned, refer to Section 2 of this service manual for servicing instructions.
For airplanes equipped with an air filter manufactured by Donaldson, refer to Donaldson Aircraft
Filters Service Instructions P46-9075 for detailed servicing instructions.
The address for Donaldson Aircraft Filters is:

Customer Service

115 E. Steels Corners RD

Stow OH. 44224

Do not overservice the air filter, overservicing increases the risk of damage to the air filter from
excessive handling. A damaged/worn air filter may expose the engine to unfiltered air and result in
damage/excessive wear to the engine.

Replace engine driven dry vacuum pump not equipped with a wear indicator every 500 hours of
operation, or replace according to the vacuum pump manufacturer's recommended inspection and
replacement interval, whichever occurs first.

Replace standby vacuum pump not equipped with a wear indicator every 500 hours of operation or
10 years, whichever occurs first, or replace according to the vacuum pump manufacturer’s
recommended inspection and replacement interval, whichever occurs first.

For a vacuum pump equipped with a wear indicator, replace pump according to the vacuum pump
manufacturer's recommended inspection and replacement intervals.

Temporary Revision Number 4
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SECTION 3

FUSELAGE
TABLE OF CONTENTS Page
FUSELAGE . . 3-1 Removal and Installation 3-6
Windshield and Wmdows 3-1 Seats . e e e e e .. 36
Description . 3-1 Puot and Copxlot. e e e e e e e .. 36
Cleaning . 3-1 Reclining Back . . . 3-6
Waxing 3-1 Articulating Reclme/Vertxcal
Repairs . 3-1 Adjust . . . 3-6
Scratches 3-1 Description . . .. 3-6
Cracks . 3-2 Removal and Insta.llatxon .. 3-6
Windshield . 3-4 Rear . . . 3-6
Removal . 3-4 Double- Wldth Bottom and Back/
Installation 3-4 Single Reclining Back . . . . 3-6
Windows 3-4 Double- Width Bottom/lndwxdual
Movable . . . . 3-4 Reclining Backs . . . . . . . 3-6
Removal and mst.a.llahon 3-4 Description . . . . . 3-16
Wrap-Around Rear . . . . 3-4 Removal and Installatlon . . 3-16
Removal and Installation 3-4 Repair. . . . . . . . . . . 3-16
Fixed . . . . 3-4 Cabin Upholstery . . . . . . . . . . . . 3-16
Removal and Installatmn 3-4 Materialsand Tools . . . . . . . . . . 3-16
Side Windows 3-4 Soundproofing . . . . . . . . . . . . . 3-18
Door Windows 3-4 Cabin Headliner . . . . . . . . . . . . 3-18
CabinDoors . . . . . . 3-4 Description . . . e e e . . . 3-18
Removala.ndlnstauatmn 3-4 Removal and Installatxon . e . ... 3-18
Adjustment 3-4 Upholstery Side Panels . . . . . . . . . 3-18
Weatherstrip. . . 3-6 Door Moulding . . . . . . . .. ... . 3-18
Latches . . 3-6 Carpeting . . . . « « « « « « . . ... 3-18
Description 3-6 Safety Provisions. . . . . . . . .. . . 3-18
Adjustment 3-6 Cargo Tie-Downs. . . . . . . . . . 3-18
Lock . . . 3-6 SafetyBelts . . . ... ... ... 3-18
Indexing Insxde Handle 3-6 Shoulder Harness. . . . . . . . . . 3-18
Baggage Door . 3-6 Rear View Mirror . . . . . . . . . . . 3-18
3-1. FUSELAGE. extensive. However, certain repairs as prescribed

3-2. WINDSHIELD AND WINDOWS.

3-3. DESCRIPTION. The windshield and windows
are single-piece acrylic plastic panels set in sealing
strips and held by formed retaining strips secured

to the fuselage with screws and rivets. Presstite No.
579. 6 sealing compound used in conjunction with a
felt seal is applied to all edges of the windshield and
windows with exception of the wing root area. The
wing root fairing has a heavy felt strip which com-
pletes the windshield sealing.

3-4. CLEANING. (Refer to Section 2.)

3-5. WAXING. Waxing will fill in minor scratches
in clear plastic and help protect the surface from
further abrasion. Use a good grade of commercial
wax applied in a thin, even coat. Bring the wax toa
high polish by rubbing lightly with a clean, dry flan-
nel cloth.

3-6. REPAIRS. Damaged window panels and wind-
shield may be removed and replaced if damage is

in the following paragraphs can be made successfully
without removing the damaged part from the aircraft.
Three types of temporary repairs for cracked plastic
are possible. No repairs of any kind are recom-
mended on highly -stressed or compound curves
where the repair would be likely to affect the pilot's
field of vision. Curved areas are more difficult to
repair than flat areas and any repaired area is both
structurally and optically inferior to the original
surface.

3-7. SCRATCHES. Scratches on clear plastic sur-
faces can be removed by hand-sanding operations
followed by buffing and polishing, if the steps below
are followed carefully.

a. Wrap a piece of No. 320 (or finer) sandpaper or
abrasive cloth around a rubber pad or wood block.
Rub the surface around scratch with a circular motion,
keeping abrasive constantly wet with clean water to
prevent scratching the surface further. Use mini-
mum pressure and cover an area large enough to pre-
vent the formation of ""bull's-eyes' or other optical
distortions.
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WOOD REINFORCEMENT

CUSHION OF
RUBBER
OR_FABRIC

n@ @c

SOFT WIRE CEMENTED
LACING FABRIC PATCH
TEMPORARY
REPAIR
OF CRACKS

ALWAYS DRILL END OF CRACK
TO RELIEVE STRAIN

SANDING REPAIR

Figure 3-1. Repair of Windshield and Windows

{CAUTION]

Do not use a coarse grade of abrasive. No.
320 is of maximum coarseness.

b. Continue sanding operation, using progressively
finer grade abrasives until the scratches disappear.
c. When the scratches have been removed, wash
area thoroughly with clean water to remove the gritty

particles. The entire sanded area will be clouded
with minute scratches which must be removed to re-
store the transparency.

d. Apply fresh tallow or buffing compound to a
motor-driven buffing wheel. Hold the wheel against
plastic surface, moving it constantly over the dam-
aged area until the cloudy appearance disappears. A
2000-foot-per-minute surface speed is recommended
to prevent overheating and distortion. (Example:
750 rpm polishing machine with a 10 inch buffing
bonnet. )

NOTE

Polishing can be accomplished by hand but
will require a considerably longer period
of time to attain the same result as pro-
duced by a buffing wheel.

e. When the buffing is finished, wash the area thor-
oughly and dry with a soft flannel cloth. Allow sur-
face to cool and inspect the area to determine if full
transparency has been restored. Apply a thin coat
of hard wax and polish the surface lightly with a clean
flannel cloth.

3-2

NOTE

Rubbing the plastic surface with a dry cloth
will build up an electrostatic charge which
attracts dirt particles and may eventually
cause scratching of the surface. After wax
has hardened, dissipate this charge by
rubbing the surface with a slightly damp
chamois. This will also remove dust par-
ticles which have collected while the wax is
hardening.

f. Minute hairline scratches can often be removed
by rubbing with commercial automobile body cleaner
or fine-grade rubbing compound. Apply with a soft,
clean, dry cloth or imitation chamois.

3-8. CRACKS. (Refer to figure 3-1.)

a. When a crack appears in a panel, drill a hole at
the end of crack to prevent further spreading. The
hole should be approximately 1/8 inch in diameter,
depending on length of the crack and thickness of the
material.

b. Temporary repairs of flat surfaces can be ac-
complished by placing a thin strip of wood over each
side of the surface and inserting small bolts through
the wood and plastic. A cushion of sheet rubber or
aircraft fabric should be placed between the wood and
plastic on both sides.

c. A temporary repair can be made on a curved sur-
face by placing fabric patches over the affected areas.
Secure the patches with aircraft dope, Specification
No. MIL-D-5549; or lacquer, Specification No. MIL-
L-7178. Lacquer thinner, Specification No. MIL-T-
6094 can also be used to secure the patch.
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TYPICAL METHODS OF RETAINING
FIXED WINDOWS.

NOTE Detail C

@ Presstite No. 579. 6 sealer should be ap-
plied to all edges of windshield and win-
dows when felt sealing strip (4) is used.

@ Seal openings at intersection of bulkheads
with, (576.1 Permagum, Presstite Eng-
ineering Company, St Louis, Missouri)
or equivalent.

@ For further cabin sealing refer to Cessna
Single-engine Service Letters SE71-38
Dated November 19, 1971 and SE71-12
Dated April 21, 1971.

1. Outer Retainer 5. Inner Retainer
2. Windshield 6. Cabin Top Skin
3. Cowl Deck 7. Door Post

4. Felt Seal 8. Window

Figure 3-2. Windshield and Fixed Window Installation
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d. A temporary repair can be made by drilling
small holes along both sides of the crack 1/4 to 1/8
inch apart and lacing the edges together with soft
wire. Small-stranded antenna wire makes a good
temporary lacing material. This type of repair is
used as a temporary measure ONLY, and as soon as
facilities are available, the panel should be replaced.

3-9. WINDSHIELD. (Refer to figure 3-2.)

3-10. REMOVAL.

a. Drill out rivets securing front retainer strip.
b. Remove wing fairings over windshield edges.
¢c. Remove outside air temperature gage.

NOTE

Remove and tape compass clear of work
area. Do not disconnect electrical wiring.

d. Pull windshield straight forward, out of side
and top retainers. Remove top retainer if necessary.

3-11. INSTALLATION.

a. Apply felt strip and sealing compound or sealing
tape to all edges of windshield to prevent leaks.

b. Reverse steps in preceding paragraph for re-
installation.

c. When installing a new windshield, check fit and
carefully file or grind away excess plastic.

d. Use care not to crack windshield when installing.
If not previously removed, top retainer may be re-
moved if necessary. Starting at upper corner and
gradually working windshield into position is recom-
mended.

NOTE

Screws and self-locking nuts may be used
instead of rivets which fasten front retaining
strip to cowl deck. If at least No. 6 screws
are used, no loss of strength will result.

3-12. WINDOWS.

3-13. MOVABLE. (Refer to figure 3-3.) A movable
window, hinged at the aft edge, is installed in the for-
ward part of each cabin door. The window is oper-
ated by a crank on the inside of the door. A rubber
geal is attached to the window frame. This seal
should be sprayed periodically with MS-122 (18598)

or equivulent to prevent adhering to the window.
Confine the spray to seal do not overspray.

3-14. REMOVAL AND INSTALLATION.

a. Disconnect bellcrank link (10).

b. Drill out rivets attaching window hinge to door.

NOTE
Since the hinge and retainers are sealed to
the clear plastic, the complete window
assembly must be replaced.
c¢. Reverse preceding steps for reinstallation. -

3-15. WRAP-AROUND REAR. (Refer to figure

3-4 Change 1

3-2.) The rear window is a one-piece acrylic
plastic panel set in sealing strips and held in place
by retaining strips.

3-16. REMOVAL AND INSTALLATION.

a. Remove upholstery as necessary to expose re-
tainer strips inside cabin.

b. Drill out rivets as necessary to remove the re-
tainers on both sides and the lower edge of window.

c. Remove window by starting at aft edge and pull-
ing window into the cabin area.

d. Reverse preceding steps for reinstallation. Ap-
ply sealing strips and an adequate coating of sealing
compound to prevent leaks. When installing a new
window, check fit and carefully file or grind away ex-
cess plastic.

e. Use care not to crack the window when installing.

3-17. FIXED. The fixed windows are one-piece
acrylic plastic panels set in sealing strips and seal-
ing compound and held in place by formed retainer
strips.

3-18. REMOVAL AND INSTALLATION.
a. SIDE WINDOWS. (Refer to figure 3-2.)

1. Remove upholstery and trim panels as
necessary.

2. Drill out rivets as necessary to remove
retainer strips and remove window.

3. Reverse preceding steps for reinstallation.
Apply sealing strips and an adequate coating of seal-
ing compound to all edges of window to prevent leaks.
When installing a new window, check fit and carefully
file or grind away excess plastic. Use care not to
crack the window when installing.

b. DOOR WINDOWS. (Refer to figure 3-3.)

1. Remove weatherstripping as necessary.

2. Drill out rivets around edge of door in the
area of window.

3. Pull window out through top of door.

4, Reverse preceding steps for reinstallation.
Apply sealing strips and an adequate coating of seal-
ing compound to all edges of window to prevent leaks.
When installing a new window, check fit and carefully
file or grind away excess plastic. Use care not to
crack the window when installing. .

3-19. CABIN DOORS. (Refer to figure 3-3.)

3-20. REMOVAL AND INSTALLATION.

a. Disconnect door stop arm (17) at bracket (16).

b. Remove upholstery panels as necessary to gain
access to hinge pins.

c. Remove upper hinge pin stop (21) and remove
pin. Upper pin is installed with head down.

d. Remove pin from hinge (15).

e. Using care, remove door.

f. Reverse preceding steps for reinstallation.

3-21. ADJUSTMENT. Cabin doors should be ad-
justed so the skin fairs with the fuselage skin. When
fitting a new door, some trimming of the door skin
at edges and some reforming with a soft mallet may
be necessary to achieve a good fit. Beginning with
Aircraft Serial 177RG0213 and F177TRG0043 bonded
doors are installed and forming the door edge is not
permissable as it could cause material separation.



REFER TO
FIGURE 3-4

% BEGINNING WITH
AIRCRAFT SERIAL

17TRG0283 AND

F177RG0063

Detail E
"

1. Fuselage Structure 8. Actuator Assembly 15. Lower Hinge 22. Shaft Assembly

2. Upper Hinge 9. Bellcrank Assembly 16. Bracket 23. Push rod, Door Latch

3. Door Assembly 10, Link 17. Stop Arm 24. BellCrank

4, Fixed Window 11. Stiffener 18. Stop Spring 25. Bracket

5. Stiffener 12. Vent Window 19, Spacer 26. Rod Assembly, Upper Latch
6. Crank 13. Cam 20, Pin 27. Sleeve Assembly

7. Actuating Screw 14, Lock Assembly 21, Pin Stop 28. Rod Assembly

Figure 3-3. Cabin Door Installation
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3-22. WEATHERSTRIP. A weatherstrip is cement-
ed around edges of door. New weatherstrip may be
applied after mating surfaces of weatherstrip and
door are clean, dry and free from oil or grease.
Apply a thin, even coat of adhesive to each surface
and allow to dry until tacky before pressing the strip
in place. Minnesota Mining and Manufacturing Co.
No. EC-880 cement or equivalent is recommended.
Trim the seal at the two drain holes in the bottom of
the door to allow drainage. The cabin fixed window
installation is changed from a felt seal around the
window edge to a extruded rubber channel beginning
with 17TTRG0283 and F17TRG0063. When installing a
new window moisture seal the edge of the metal re-
tainer with No. 579.6 Sealer, Prestite Engineering
Co. St. Louis, Missouri, or equivalent.

3-23. LATCHES. (Refer to figure 3-3 and 3-4.)

3-24. DESCRIPTION. The cabin door latch is a
push-pull bolt type, utilizing a rotary clutch for
positive bolt engagement. As the door is closed,
teeth on the underside of bolt engage gear teeth on
the clutch. The clutch gear rotates in one direction
only and holds the door until the handle is moved to
LOCK position, driving bolt into the slot. Beginning
with Aircraft Serial 177TRG0283 and F177RG0063 a
latching bolt has been added to the forward upper
corner of the door, (Refer to figure 3-3.) Linkage
connected to the inside door handle moves the bolt to
engage a hole location in the door jamb, when the door
handle is moved to the locked position.

NOTE

Do not close door with door handle in the
locked position, as it could result in damage
to the bolt or door jamb.

3-25., ADJUSTMENT. Vertical adjustment of the ro-
tary clutch is aiforded by slotted holes which ensures
sufficient gear-to-bolt engagement and pruper align-
ment. There is no adjustment involved with the for -
ward latch except positioning the sleeve bracket on
upper edge of door for aligning the bolt.

NOTE

Lubricate the door latch per Section 2. No
lubrication is recommended for the rotary
clutch.

3-26. LOCK. In addition to interior locks, a cylin-
der and key type lock is installed on the left door. If
the lock is to be replaced, the new one may be modi-
fied to accept the original key. This is desirable, as
the same key is used for the ignition switch and the
cabin door lock. After removing the old lock from
the door, proceed as follows:
a. Remove the lock cylinder from new housing.
b. Insert the original key into the new cylinder and
- file off any protruding tumblers flush with the cylin-
der. Without removing key, check that the cylinder
rotates freely in the housing.
c. Install the lock assembly in door and check lock
operation with the door open.
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d. Destroy the new key and disregard the code
number on the cylinder.

3-27. INDEXING INSIDE HANDLE. (Refer to figure
3-4.) When the inside door handle is removed, re-
install in relation to position of bolt (4) which is
spring-loaded to CLOSE position. The following pro-
cedure may be used:

a. Temporarily install handle (10) on shaft assem-
bly (18) approximately vertical.

b. Move handle (10) back and forth until handle cen-
ters in spring-loaded position.

c. Without rotating shaft assembly (18), remove
handle and install spring (14), then install placard
(13) with CLOSE index at top and press placard to
seat prongs.

d. Install nylon washer (12).

e. Install handle (10) to align with CLOSE index on
placard (13) and install clip (11).

f. Ensure bolt (4) clears doorpost and teeth engage

- clutch gear when handle (10) is in CLOSE position.

3-28. BAGGAGE DOOR. (Refer to figure 3-5.)

3-29. REMOVAL AND INSTALLATION.

a. Disconnect door stop (8) at bracket (2).

b. Remove hinge pins (1).

c. Reverse preceding steps for reinstallation. When
fitting a new door, some trimming of the door skin at
the edges may be necessary. The door isa bonded
assembly therefore forming the door edge is not
permissable as it could cause material separation.

3-30. SEATS. (Refer to figure 3-6.)

3-31. PILOT AND COPILOT.

a. RECLINING BACK.

b. ARTICULATING RECLINE/VERTICAL
ADJUST.

3-32. DESCRIPTION. These seats are manually-
operated throughout their full range of operation.
Seat stops are provided to limit fore-and-aft travel.

3-33. REMOVAL AND INSTALLATION.

a. Remove seat stops from seat rails.

b. Disengage the seat adjustment pin.

c. Slide seat fore-and-aft to disengage seat rollers
from rails,

d. Lift seat out. . .
e. Reverse preceding steps for reinstallation. En-

sure all seat stops are reinstalled on the outboan_‘l
seat rail at extreme end of travel locations on rail.

icumou}

It is extremely important that the pilot's seat
stops are installed. Acceleration and deceler-
ation could possibly pe rmit seat to become
disengaged from the seat rails and create a
hazardous situation, especially during take-off
and landing.

3-34. REAR.

a. DOUBLE-WIDTH BOTTOM AND BACK/
SINGLE RECLINING BACK.

b. DOUBLE-WIDTH BOTTOM/INDIVIDUAL
REC LINING BACKS.
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Latch Base Plate
Base Bolt Guide
Side Base Plate
Bolt

Top Bolt Guide
Pull Bar
Outside Handle
Push-Pull Bar
Bracket

Inside Handle
Clip

Nylon Washer
Placard

Spring

Retainer

Plate

Bearing Plate
Shaft Assembly
Cover

Guide

Clutch Assembly
Doubler

Door Post

Bolt

Striker Plate

Kk BEGINNING WITH
AIRCRAFT SERIAL
17TRG0283 AND
F17TTRG0063

10

NOTE

Refer to Figure 3-3

10%

for forward door latch

installation.

¢

Adjustment for bolt extension (item 4) is accomplished
by loosening the 4 bolts (item 24) sufficiently to move
the base plate (item 3) forward in the slotted holes to

retract the bolt and aft to extend the boit.
NOTE

Close door carefully after adjustment
and check clearance of bolt and door
jamb and contact with the rotary clutch.

THRU AIRCRAFT
SERIAL 177TRG0282
AND FI1TTRG0062

L

1 8

Figure 3-4, Door Latch Assembly
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A

% THRU AIRCRAFT
SERIAL 17TRG0432
AND F177TRGO0092

Detail B % BEGINNING WITH
C AIRCRAFT SERIAL
Detail C * 17TRG0433 AND
' F1TTRG0093
1. Hinge Pin 14. Latch Assembly
2. Bracket 15. Cam NOTE
2' gﬁ:iﬁggt ig SB};:::‘ket * @ Use spacers (10) as required to align
5. Balance Spring 18, Striker handle (11) flush with outside skin.
6. Rod Support Bracket 19, Bearing Assembly @ Bond seal (9) around baggage door and
Z. g&ins?’o;sm 2(1) lIiJiandleeS;asj;e bl handle (11) with EC -880, Minnesota
. . nkag mbly cois <
9. Seal 22" Lock Cover Mining and Manufacturing Co.
i(l) f‘pa%elr @ Forming of the flange to flush door
12 Lank eA bl with fuselage is not permissible as
13 oo‘t: S?:?em y forming of the flange could cause
- Luter Skin damage to the bonded area.
Figure 3-5. Baggage Door Installation
3-8 Change 1




PILOT AND COPILOT SEAT

(STANDARD)

Recline Adjustment Handle
Torque Tube

Spring

Bushing

Recline Adjustment Pawl
Web

Footrest

Roller

. Fore/Aft Adjustment Handle
Fore/Aft Adjustment Pin
Link

Bellcrank

. Housing

Bellcrank Assembly

)

Pt ek Pk ek Puek
.umwr-ocoaoQoa.m.c-uN.—
. . . . e e et

RECLINING BACK

BEGINNING WITH AIRCRAFT
SERIALS 177RG0283 AND
F1TTRG0063

Detail A

ATIRCRAFT SERIALS THRU
17TRG0282 AND F17TRG0062

Figure 3-6. Seat Installation (Sheet 1 of 5)
Change 3 3-9



PILOT AND COPILOT SEAT

(OPTIONAL)
1. Articulating Adjustment Handle
2. Bellcrank
3. Torque Tube
4. Adjustment Screw
5. Trim Bracket
6. Bracket Assembly
7. Channel
8. Seat Structure
9. Bushing 2 3
10. Roller 2 *
11, Vertical Adjustment Handle . 4
12. Fore/Aft Adjustment Pin N
13. Spri QY SHL . ]
14, Fore/Aft Adjustment Handle %
1 Q\ \\
Q&,ﬁ, ARTICULATING RECLINE/
\ NOTE <4 ; VERTICAL ADJUST

<% The nut on adjustment screw
(4) is rotated 180° BEGINNING
WITH 177TRG0213 THRU 177TRG0282
AND F177RG0043 THRU F177TRG0062

Detail B

Figure 3-6. Seat Installation (Sheet 2 of 5)
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PILOT AND COPILOT SEATS

ARTICULATING RECLINE/
VERTICAL ADJUST
(OPTIONAL BEGINNING
WITH 1973)

BEGINNING WITH AIRCRAFT
SERIAL 177TRG0338 THRU
17TRG0369 AND F17TTRG0082
THRU F17TRG0092

Detail B B
Articulating Adjustment Handle 8. Channel
Bellcrank 9. Seat Structure 10
Torque Tube 10. Roller
Seat Back 11. Vertical Adjustment Handle
Magazine Pocket 12. Spring

Seat Bottom
Bearing Block

13. Adjustment Pin
14. Fore/Aft Adjustment Handle

Figure 3-6. Seat Installation (Sheet 3 of 5)

Change 1
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PILOT AND COPILOT SEATS

1

ARTICULATING RECLINE/
VERTICAL ADJUST

N 2 \ 1
; "0:;;:‘;”
( Detail A *

¥ BEGINNING WITH AIRCRAFT
SERIAL 177RG0370 AND
F17TRG0093

-~

Ay
,'I, AN N ~
:/
(3 ‘a
%
DetailB
1. Articulating Adjustment Handle 8. Channel
2. Bellcrank 9. Seat Structure
3. Torque Tube 10. Roller
4. Seat Back 11. Vertical Adjustment Handle
5. Magazine Pocket 12. Spring
6. Seat Bottom 13. Adjustment Pin
7. Bearing Block 14. Fore/Aft Adjustment Handle

Figure 3-6. Seat Installation (Sheet 4 of 5)
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3RD AND 4TH SEAT

(STANDARD)

\ J

16 15 : ~ .
sk Detail C \\/

Typical quick release
installation (4) places.
To remove seat remove
(2)bolts (item 14) move
seat aft and lift out.

DOUBLE WIDTH BOTTOM AND BACK/ -,'
3 SINGLE RECLINING BACK

Y O\

Seat Belt
Spacer

Seat Structure
Seat Back
Trim

Spring
Bushing
Recline Pawl
Recline Shaft
Link

Bellcrank
Recline Handle
Seat Bottom
Front Bolt Attach
Seat Frame
Seat retainer

1

Detail B

% BEGINNING WITH AIRCRAFT
o SERIAL 177RG0283 AND
F17TRG0063

Pt b kb b

Figure 3-6. Seat Installation (Sheet 4 of 5)

Change 1  3-12A/(3-12B blank)
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Typical quick release
installation (4) places.

To remove seat remove

(2) bolts (item 13) and 10
move seat aft and lift out.

Seat Back
Trim

Spring \
Bushing .
Recline Pawl < OTTOM/
BLE WIDTH B
Recline Shaft DO IVIDUAL RECLINING BACKS

N -
.

Bellcrank
Recline Handle
Seat Bottom
Seat Frame
Seat retainer
Front Bolt Attach

bk pub Pk b

%
O

Detail A *

% BEGINNING WITH

AIRCRAFT SERIAL
v 177RG0283 AND
Detail A # F1TTRG0063

# THRU AIRCRAFT
SERIAL 177RG0282
AND F17TTRG0062

Figure 3-6. Seat Installation (Sheet 5 of 5)
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\M

Detail A

L)
\/'\a

BEGINNING WITH Detail A \ Detail B Detail B A
177TRG0433 AND THRU 177TRG0432 THRU 17TRG0099 17T7RG0100 THRU

F177TRG0093 AND F17TRG0092 17TRG0432

ﬂr”
AUSTRALIAN
AIRCRAFT
DetailE ONLY
1. Shoulder Harness 7. Bolt
2. Clip 8. Cover NOTE
3. Cover 9. Nut
4. Screw 10. Seat Belt When installing seat belts be sure
5. Spacer 11. Bracket that the belt half with the buckle is
6. Washer 12. Quick-Disconnect

installed on the inboard side of the

13. Storage Tray seat.
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Figure 2-7. Seat Belt and Shoulder Harness Installation (Sheet 1 of 2)




Detail B

17TRG0433 THRU 177RG0531 _
AND F177RG0123 AND ON Detail B

BEGINNING WITH
177RG0532

Inertia Reel g

Buffer Strip % . ’
Plate &@ )

Brackgt Assembly " 1 INERTIA REEL INSTALLATION
BEGINNING WITH AIRCRAFT
177TRG0603 AND F177RG0123

Figure 3-7. Seat Belt and Shoulder Harness Installation (Sheet 2 of 2)
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1. Upper Doorpost Molding

13 2. Windshield Molding 8. Molding
3. Forward Headliner Section 9. Assist Handle
4. Aft Headliner Section 10. Trim Strip
5, Access Cover 11. Doorpost Molding
6. Rear Window Molding 12. Deck Skin Cover
7. Side Window Molding 13. Firewall Cover

# BEGINNING WITH 1972

Figure 3-8. Headliner Installation

3-35. DESCRIPTION. These seats are permanently
bolted to the cabin structure and incorporate no ad-
justment provisions other than manually-adjustable
three position backs.

3-36. REMOVAL AND INSTALLATION.

2. Remove bolts securing seat to cabin structure
thru Aircraft Serial 177RG0282 and F177RG0062.
Beginning with Aircraft Serial 177RG0283 and
FITTRG0063 remove the (2) two forward attach bolts
and slide seat aft. (See figure 3-6.)

b. Lift seat out.

¢. Reverse preceding steps for reinstallation.

3-37. REPAIR. Replacement of defective parts is
recommended in repair of seats. However, a crack-
ed framework may be welded, provided the crack is
not in an area of stress concentration (close to a
hinge or bearing point). The square-tube framework
is 6061 aluminum, heat-treated to a T-6 condition.
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Use a heliarc weld on these seats, as torch welds
will destroy heat-treatment of frame structure.

3-38. CABIN UPHOLSTERY. Due to the wide selec-
tion of fabrics, styles and colors, it is impossible to
depict each particular type of upholstery. The follow-
ing paragraphs describe general procedures which
will serve as a guide in removal and replacement of
upholstery. Major work, if possible, should be done
by an experienced mechanic. U the work must be
done by a mechanic unfamiliar with upholstery prac-
tices, the mechanic should make careful notes during
removal of each item to facilitate replacement later.

3-39. MATERIALS AND TOOLS. Materials and
tools will vary with the job. Scissors for trimming

-- —upholstery to size and.a dull-bladed putty knife for

wedging material beneath retainer strips are the
only tools required for most trim work. Use indus-
trial rubber cement to hold soundproofing mats and



CARGO TIE-DOWN

CARGO TIE- LUG SLIDE ASSEMBLY

DOWN RING

Figure 3-9. Cargo Tie-Downs

Mirror Assembly
Bracket

Washer

Knurled Nut
Cowl Deck

[2. 00 N SR
DA

Figure 3-10. Rear View Mirror Installation
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fabric edges in place. Refer to Section 17 for thermo-
plastic repairs.

3-40. SOUNDPROOFING. The aircraft is insulated
with spun glass mat-type insulation and a sound dead-
ener compound applied to inner surfaces of the skin
in most areas of the cabin and baggage compartment,
All soundproofing material should be replaced in its
original position any time it is removed. A sound-
proofing panel is placed in the gap between wing and
fuselage and held in place by the wing root fairings.
3-41. CABIN HEADLINER. (Refer to figure 3-8.)
3-42. DESCRIPTION. The cabin headliner is con-
structed of closed-cell thermoformed plastic, in-
stalled in two sections. One section extends from
aft of the main spar forward and the other section
from the main spar aft. The headliner is held in
place with sheet metal screws.

3-43. REMOVAL AND INSTALLATION.

a. Remove forward air inlet controls and overhead
console.

b. Remove rear air inlet controls and escutcheons,

¢. Remove access cover aft of main spar.

d. Remove molding from fixed windows and trim
strip above windshield and doors,

e. Remove screws from the aft headliner section
and carefully remove section.

{f. Remove screws from the forward headliner sec-
tion and carefully remove section.

g. Remove spun glass soundproofing panels.

NOTE

The lightweight soundproofing panels are
held in place with industrial rubber cement.

h. Reverse preceding steps for reinstallation. Be-
fore installation, check all items concealed by the
headliner for security. Use wide cloth tape to secure
loose wires to the fuselage and to seal the openings
in the wing roots. Straighten any supports bent dur-
ing removal of the headliner.

3-44, UPHOLSTERY SIDE PANELS. Removal of the
upholstery side panels is accomplished by removing
the seats for access, then removing the parts attach-
ing panels. Remove screws, retaining strips, arm
rests and ash trays as required to free the panels.
Automotive type spring clips attach most door panels.
A dull putty knife makes an excellent tool for prying
the clips loose. When installing side panels, do not
over-tighten screws. Larger screws may be used

in enlarged holes as long as the area behind the hole
is checked for electrical wiring, fuel lines and other
components which might be damaged by using a long-
er screw,
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3-45. DOOR MOLDING. To furnish an ornamental
edging for the door opening and to provide additional
sealing, windlaces are installed on the lower half of
the door openings and a plastic molding is installed
on the upper half.

3-46. CARPETING. Cabin area and baggage com-
partment carpeting is held in place by rubber ce-
ment, small sheet metal screws and retaining strips.
Velcro hook, pile fasteners are used in the area under
the front seats for access to inspection access covers.
When fitting a new carpet, use the old one as a pattern
for trimming and marking screw holes. Cargo tie -
downs and/or safety belt brackets may be removed

as necessary to aid in removal of carpeting.

3-47. SAFETY PROVISIONS.

3-48, CARGO TIE-DOWNS. Cargo tie-downs are
used to ensure baggage cannot enter seating area
during flight, Methods of attaching tie-downs are il-
lustrated in ligure 3-8, The eyebolt and nutplate can
be located at various points. The sliding tie-down
lug also utilizes the eyebolt and attaches to a seat
rail. A baggage net may be installed using the cargo
tie-downs,

3-49, SAFETY BELTS. (Refer to figure 3-7 for
installation). Safety belts should be replaced if fray-
ed or cut, latches are defective or stitching is brok-
en. Attaching parts should be replaced if excessively
worn or defective. The front seat safety belts are
attached to clips bolted to the cabin floor and the cen-
ter seat safety beits are attached to the seats them-
selves,

NOTE

The belt half with the buckle should be install
ed on the outboard side of the seat to ensure
proper operation of the shoulder harness.

3-50., SHOULDER HARNESS, (Refer to figure 3-7

for installation). Individual shoulder harnesses may
be installed for each seat. Each harness is connect-
ed to the upper fuselage structure and to the seat safe-
ty belt buckle. Component parts should be replaced

as outlined in the preceding paragraph. Beginning
with aircraft 177TRG0603 and F177TRGO0123 an inertia
reel installation may be installed as optional equip-
ment. Refer to figure 3-7, sheet 2, for installation.

3-51. REAR VIEW MIRROR. A rear view mirror
may be installed on the cowldeck above the instru-
ment panel. Figure 3-9 shows details for the rear
view mirror installation.
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WINGS AND EMPENNAGE
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4-1. WINGS AND EMPENNAGE.
4-2, WINGS (See figure 4-1.)

4-3. DESCRIPTION. Each wing is of all-metal con-
struction with a single main spar, two fuel spars,
formed ribs and stringers. The front fuel spar also
serves as an auxiliary spar and provides the forward
attachment point for the wing. An inboard section of
the wing, forward of the main spar, is sealed to

form an integral fuel bay area. Stressed skin is ri-
veted to the spars, ribs and stringers to complete the
structure. An all-metal, balanced aileron, flap, and
a detachable wing tip are mounted on each wing assem-
bly. The leading edge of the left wing is equipped
with landing and taxi lights. Colored navigation lights
are mounted at each wing tip.

4-4, REMOVAL. Wing removal is most easily
accomplished if four men are available to handle the
wing. Otherwise, the wing should be supported with
a sling or maintenance stand when the fastenings are
loosened.

a. ‘Remove wing gap fairings and fillets.

Adjustment. 4-2
Fin. ... .. 4-2
Description . . . . . . . . .. . . 4-2
Removal. . . . . . . . . . . . .. 4-2
Repair. . . 4-2
Installation. 4-2

b. Drain fuel from wing being removed.

c. Disconnect:

1. Electric wires at wing root disconnects.

2. Fuel lines at wing root.

3. Pitot line (left wing only) at wing root.

4, Cabin ventilator hoses at wing root.

5. Aileron carry-thru cable at turnbuckle in
cabin area. Remove cable guards and/or pulleys as
necessary to pull aileron cables into wing root area.
Refer to figure 6-1 for aileron cable routing and
turnbuckle location.

d. If right wing is being removed, disconnect flap
cables at turnbuckles, and remove cable guards and/
or pulleys as necessary to pull flap cables into right
wing root area.

NOTE

To ease rerouting the cables, a guide wire
may be attached to each cable before it is
pulled free of the wing. Then disconnect
cable from wire and leave the guide wire
routed through the wing; it may be attached
again to the cable during reinstallation and
used to pull the cable into place.



e. If left wing is being removed, disconnect flap
cables at turnbuckles, and remove cable guards and/
or pulleys as necessary to pull flap cables into left
wing root area. Disconnect flap follow-up control
from follow-up control arm and pull control out of
wing area. Disconnect electrical lead at flap motor
quick-disconnect. Refer to figure 7-1 for flap cable
routing, turnbuckle location, and details of flap sys-
tem.

NOTE

It is recommended to secure flap in stream-
lined position with tape during wing removal
to prevent damage since flap will swing freely.

f. Remove nut, washer and bolt attaching front fuel
spar to fuselage.

g. Remove bolts, washers, and retainers that hold
main spar dowel pins in position.

h. Support wing at inboard and outboard end, and
remove dowel pins that attach main wing spar to
fuselage.
then lower outboard end of wing before removing the
bottom dowel pin.

NOTE

It may be necessary to use a long punch to
drive out main wing spar attaching dowel
pins, or to rock the wings slightly while
removing the pins. Care must be used not
to damage dowel pins, spar fittings, or spar
carry-thru fittings as these are reamed
holes and close tolerance dowel pins.

i. Remove wing and lay on padded stand.

4-5. REPAIR. A damaged wing panel may be re-
paired in accordance with instructions outlired in
Section 18. Extensive repairs of wing skin or struc-
ture are best accomplished using the wing repair jig,
which may be obtained from Cessna. The wing jig
serves not only as a holding fixture, making work on

the wing easier, but also assures absolute alignment
of the repaired wing.

4-6. INSTALLATION.
a. Hold wing in position with wing tip low.
b. Install:
1. Dowel pins attaching main spar to fuselage.
(Install bottom pin first, then rotate wing up and in-
stall top pin.)

NOTE

Refer to figure 4-1 for lubrication of
dowel pins prior to installation.

2. Bolts, retainers, washers, and nuts that
hold main spar attach dowel pins in position.
3. Front fuel spar attach bolt, washer and nut.

c. Route flap and aileron cables and make proper
connections.

4-2 Change 1

It is best to remove the top dowel pin first,

d. Connect.

1. Electrical wires at wing root disconnects.
2. Fuel lines at wing root.

3. Pitot line (if left wing is being installed).
4. Cabin ventilator hoses at wing root.

e. Rig aileron system (Section 6).

f. Rig flap system (Section 7).

g. Refuel wing tank and check all connections for
leaks.

h. Check operation of navigation, courtesy and
landing lights. (1972 Models landing lights are
cowl mounted).

i. Check operation of fuel gage.

j. Install wing gap fairings and fillets.

NOTE

Be sure to install soundproofing panel in wing
gap before replacing fairings.

k. Install all inspection plates, interior panels and
upholstery.
1. Test operate flap and aileron systems.

4-7. ADJUSTMENT (CORRECTING "WING-HEAVY"
CONDITION). If considerable control wheel pressure
is required to keep the wings level in normal flight,

a wing-heavy condition exists. Refer to Section 6 for
adjustment of aileron tabs.

4-8. FIN. (See figure 4-2.)

4-9, DESCRIPTION. The fin is primarily of metal
construction, consisting of ribs and spars, covered
with skin. Fin tips are of glass fiber /ABS construc-
tion. Hinge brackets at the rear spar attach the rud -
der. Brackets containing rudder stop bolts are at-
tached at the rear spar.

4-10. REMOVAL. The fin may be removed without
first removing the rudder. However, for access
and ease of handling, the rudder may be removed,
following procedures outlined in Section 10.

a. Remove stabilator tab actuator arm and remove
stinger.

b. Remove stabilator trim tab bellcrank.

c. Disconnect flashing beacon lead, tail navigation
light lead, antennas and antenna leads, and rudder
cables if rudder has not been removed.

d. Remove screws attaching dorsal to fuselage
and fin and remove dorsal and dorsal fairing.

e. Remove bolts attaching fin rear spar to bulk-
head, and remove bolts attaching bracket at fin front
spar to fuselage.

f. Remove the fin.

4-11. REPAIR. Fin repair should be accomplished
in accordance with applicable instructions outlined in
Section 18.

4-12. INSTALLATION. Reverse the steps outlined
in paragraph 4-10 to install the fin. Check and reset
rudder and stabilator travel if any stop bolts were
removed or settings disturbed.



Detail B

NOTE

Lubricate dowel pins (7)
with Electro Moly No. 11
(MIL-G-21164) grease upon
installation.

Remove fillets and inspect fuselage-to-wing

attachment at each 100-hour inspection.

Check dowel pin retaining hardware, carry-

thru spar and wing fittings thoroughly. 18

If there is damage to bushings in fittings (2)
and (8), notify factory before anticipating NOTE
replacement, as these are critical areas.
%k On 1972 Models landing and
taxi lights are cowl mounted.

1. Bolt 9. Aft Wing Fitting 17. Wing Tip

2. Fwd Fuselage Fitting 10. Fuel Vent Line 18. Position Light

3. Washer 11. Fuel Line 19. Landing and Taxi Lights
4. Nut 12. Door 20. Pitot Tube

5. Fwd Wing Fitting 13. Plate 21. Stall Warning Unit

6. Retainer 14. Flap 22. Fuel Filler Door

7. Dowel Pin 15. Aileron Tab 23. Ram Air Inlet

8. Aft Fuselage Fitting 16. Aileron 24. Fairing

Figure 4-1. Wing Installation
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Detail A

Detail C
1. Fairing 5. Flashing Beacon 9. Lower Rudder Hinge
2. Dorsal 6. Fin Tip 10. Washer
3. Bolt 1. Upper Rudder Hinge 11. Nut
4. Fin Assembly 8. Center Rudder Hinge 12. Attach Bracket

Figure 4-2. Vertical Fin
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5-1. LANDING GEAR RETRACTION SYSTEM.

5-2. GENERAL DESCRIPTION, Retraction and ex-
tension of the landing gear is accomplished by a hy-
draulically-powered system, integrated with electrical
circuits which help control and indicate the position

of the gear. Retraction and extension of the gear uti-
lizes a nose gear actuator and one main gear actuator
which operates both main gears through a central sec-
tor gear arrangement. The nose gear doors are me-
chanically-operated. The doors are closed with the
gear retracted and are open with the landing gear ex-
tended. The main gears have no doors. Hydraulic
fluid is supplied to the landing gear actuating cylinders
by an electrically-powered, reversible pump, located
in the tailcone, just aft of the baggage compartment
close out curtain. The hydraulic reservoir is an in-
tegral part of the pump. Thru aircraft serials
177TRG0432 and F177TRG0092, the pump is controlled
by the gear control handle, mounted to the left of the
engine controls, on the instrument panel. As the gear
control handle is selected to either the up or down
position, the pump directs fluid through the power
pack control valve assembly, to the individual actu-
ating cylinders, As the fluid pressure increases at
one side of the actuating cylinder, fluid at the other
side of the cylinder is directed back through the con-

trol valve assembly to the pump. The gear up or

gear down lines serve either as pressure return lines,
depending on rotation of the pump and position of the
gear control handle to retract or extend the landing
gear. Mechanical overcenter locks provide up and
down locks for the nose gear. The main gear utilizes
hydraulic pressure for positive uplock and electro-
mechanical downlocks. On the control valve, through
which pressure fluid passes during gear retraction,

is a pressure switch. This switch opens the electrical
circuit to the pump solenoid when the main gear fully
retracts, and pressure in the system increases to
approximately 1500 psi. The pressure switch will
continue to hold the electrical curcuit open until pres-
sure in the system drops to approximately 1100 psi,

at which time the pump will again operate to build up
pressure to approximately 1500 psi as long as the gear
control handle is in the up position. With gear control
handle in the down position, the pressure switch has
no effect on the system. To prevent excessive pres-
sure in the hydraulic system due to fluid expansion,

a thermal relief valve will allow fluid to return to the
reservoir. Other valves in the pump system, channel
fluid to the proper outlets during gear retraction or
extension. In the base of the pump is a shuttle valve
that allows fluid displaced by the cylinder piston rods
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to return to the reservoir without back-pressure. An
emergency hand pump, located between the pilot and
copilot seats, is used to manually extend the gear in
the event of normal hydraulic pump failure. When
the hand pump is used to manually extend the landing
gear, it activates valves within the normal hydraulic
system to isolate and direct manual pressure for ex-
tension only. This creates a difference in pressure
between the emergency and normal systems. A relief
valve, located forward of the hand pump, must be
pulled up for approximately [ive seconds to equalize
pressure in the system after manual gear extension
before the landing gear can be retracted with the nor-
mal hydraulic system. Beginning with aircraft serials
177RG0433 and F177TRG0093, gear selection is accom-
plished manually, eliminating the need for the shuttle
valve in the power pack. The relief valve is deleted.
A check valve 1s included in the power pack. The
check valve retains pressure in the gear UP position,
The pilot shuttles the selector valve manually by
changing the vear handle position. The selector

valve is mounted in the pedestal below the instrument
panel. The selector valve has operational pressure
only during a cycle. At all other times, it has reser-
voir pressure. For emergency extension of the gear,
the selector handle must be in the down position before
the hand pump will energize the system. Between the

5-3. TROUBLE SHOOTING.

selector valve and the main gear downlock actuator

in the system, a lock valve and a pressure switch

are installed. The lock valve is used in conjunction
with the pressure switch to prevent gear recycling.
The pressure switch opens the electrical circuit to
the pump solenoid when the gear fully retracts, and
pressure in the system increases to approximately
1500 psi. The pressure switch will continue to hold
the electrical circuit open until pressure in the sys-
tem drops to approximately 1100 psi, at which time
the pump will again operate to build up pressure to
approximately 1500 psi as long as the gear control
handle is in the up position. With gear control han-
dle in the down position, the pressure switch has no
effect on the system. During a normal cycle, the
gear locks up or down and the position indicator light
illuminates to indicate completion of the cycle.
Landing gear extended and locked can be detected by
illumination of the gear DOWN indicator light, (green),
and/or absence of a gear warning horn with the throt-
tle retarded below 12-inches manifold pressure.
Indication of gear retracted is provided by illumina-
tion of the gear UP {amber) light. The nose gear
squat switch, actuated by the nose gear, electrically
prevents inadvertent retraction whenever the nose
gear strut is compressed by the weight of the aircraft.

TROUBLE

PROBABLE CAUSE

REMEDY

LANDING GEAR FAILS TO
RETRACT.

System pressure not equalized.

Pull pressure relief valve up for
approximately ten seconds.

Motor circuit breaker open.

Reset circuit breaker. Determine
cause of blown circuit breaker,

Indicator circuit breaker open.

Reset circuit breaker. Determine
cause of blown circuit breaker.

or broken.

Motor circuit wires disconnected

Repair or replace wiring.
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TROUBLE SHOOTING (Count).

TROUBLE

PROBABLE CAUSE

REMEDY

LANDING GEAR FAILS TO
RETRACT (Cont).

Indicator circuit wires discon-
nected or broken.

Repair or replace wiring.

Nose gear squat switch inoperative.

Install new switch.

Pressure switch defective.

Install new switch.

Pump motor retract solenoid
defective (upper solenoid).

Install new solenoid.

Incomplete gear selector switch
ground.

Check ground,

Gear selector switch defective.

Install new switch.

Incomplete pump motor ground.

Check ground.

Pump motor defective.

Overhaul or install new pump
motor.

Reservoir fluid level below
operating level.

Fill reservoir with hydraulic
fluid.

Battery low or dead.

Check battery condition.
new battery,

Install

GEAR RETRACTION OR EXTEN-
SION EXTREMELY SLOW,

Reservoir fluid level below
operating level.

Fill reservoir with hydraulic
fluid,

Restrictor valve or insert
screens restricted.

Remove and clean restrictor
valve and insert screens.

Shuttle valve sticking in
control valve assembly.

Remove and clean control
valve assembly.

Restriction in hydraulic lines.

Isolate and remove restrictions.

PUMP MOTOR STOPS BEFORE
GEAR IS RETRACTED.

Motor circuit breaker open.

Reset circuit breaker. Determine
cause of blown circuit breaker.

Indicator circuit breaker open.

Reset circuit breaker. Determine
cause of blown circuit breaker.

Pressure switch out of adjustment,.

Remove, adjust, or install new
switch.

Shuttle valve sticking in
control valve assembly.

Remove and clean control
valve assembly.

Restriction in hydraulic system
allowing pressure to build up
and shut off pump motor before
gear is retracted.

Isolate and determine cause.
Remove restriction.

PUMP MOTOR STOPS BEFORE
GEAR IS EXTENDED.

Motor circuit breaker open.

Reset circuit breaker. Determine
cause of blown circuit breaker.

Change 1
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TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

PUMP MOTOR STOPS BEFORE
GEAR IS EXTENDED (Cont).

Indicator circuit breaker open.

Reset circuit breaker. Determine
cause of blown circuit breaker,

PUMP MOTOR CONTINUES TO
RUN AFTER GEAR IS FULLY
RETRACTED.

Pressure switch defective,

Install new switch.

Pressure switch out of adjustment.

Remove, adjust, or install new
switch.,

Pump motor retract solenoid
sticking (upper solenoid).

Install new solenoid.

Internal leakage in system.

Check gear actuators for internal
leakage, Repair or install new
actuators,

Check for internal damage in
Power Pack and control valve
assembly,

External system leakage.

Check all lines and hose for
leakage. Repair or install new
parts.

Power Pack relief valve out of
adjustment,

Replace Power Pack.

PUMP MOTOR CONTINUES TO
RUN AFTER GEAR IS FULLY
EXTENDED.

Pump motor extend solenoid
sticking (lower solenoid).

Install new solenoid.

Down- shutoff solenoid sticking.

Install new solenoid.

Nose or main gear downlock
switch out of adjustment.

Adjust switches,

Nose or main gear downlock
switch defective.

Install new switches.

PUMP MOTOR CYCLES EX-
CESSIVELY AFTER GEAR
IS RETRACTED.

Pressure switch out of adjust-
ment,

Remove, adjust, or install new
switch.

Gear up check valve leakage.

Remove Power Pack, install new
valve or install new Power Pack.

Internal leakage in system.

Check gear actuator for internal
leakage. Repair or install new
actuator.

Check for internal damage in
Power Pack and control valve
assembly. Install new units.

External system leakage.

Check all lines and hose for
leakage. Repair or install
new parts.
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TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

GEAR DOES NOT FULLY
RETRACT, BUT PUMP MOTOR
CONTINUES TO RUN.

Pump high pressure relief
valve out of adjustment.

Remove Power Pack, disassemble,
and adjust relief valve, or install
new Power Pack.

Internal leakage in system.

Check gear actuator for internal
leakage. Repair or install new
actuators.

Check for internal damage in
Power Pack and control valve
assembly. Install new units,

Reservoir fluid level below
operating level.

Fill reservoir with hydraulic
fluid.

LANDING GEAR FAILS TO
EXTEND.

Motor circuit breaker open.

Reset circuit breaker. Determine
cause of blown circuit breaker.

Indicator circuit breaker open.

Reset circuit breaker. Determine
cause of blown circuit breaker.

Motor circuit wires disconnected
or broken.

Repair or replace wiring.

Pump motor extend solenoid
defective (lower solenoid).

Install new solenoid.

Incomplete gear selector switch
ground.

Check ground.

Gear selector switch defective.

Install new switch.

Incomplete pump motor ground.

Check ground.

Pump motor defective.

' Overhaul or install new pump

motor,

Reservoir fluid level below
operating level.

Fill reservoir with hydraulic
fluid.

Battery low or dead.

Check battery condition. Install
new battery.

Pressure in hand pump lines.

Pull hand pump relief valve.

If it is found that the Power Pack is at fault and requires disassembly, it is recommended that it be
overhauled by a recommended overhaul shop. However, if this cannot be achieved, minor repairs

of the pump, such as replacement of gaskets and pump motor components, and pressure checks with
adjustments, may be accomplished in accordance with procedures outlined in paragraphs 5-5 thru 5-11.
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Figure 5-1. Hydraulic System (Sheet 1 of 7)

5-4. POWER PACK. The power pack, located in the and pump. An emergency hand pump, located between
tailcone, aftof-the-baggage compartment curtain, isa - the pilot and copilot seats, uses reservoir fluid to per-
muiti -purpose unit. It contains a hydraulic reservoir, mit extension of the landing gear if the hydraulic pump
valves which control flow of pressurized fluid to actu- should fail.

ators, and the electrically-driven reversible motor and
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Figure 5-1. Hydraulic System (Sheet 2 of 7)
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POWER PACK, CONTROL
VALVE AND PRESSURE
SWITCH (Refer to figure 5-2)

RESTRICTOR
VALVE
MAIN GEAR
DOWNLOCK
ACTUATOR
(Refer to figure 5-24)

LANDING GEAR
CONTROL

f/ MAIN GEAR
ACTUATOR
S 8

(Refer to figure 5-8)

g®, ’3_’
~
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) HAND PUMP
HAND PUMP (Refer to figure 5-5)

RELIEF VALVE
(Refer to figure 5-5)

NOSE GEAR
ACTUATOR
(Refer to figure 5-30)

NOTE

Refer to sheet 3 for related
hydraulic system schematic.
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Figure 5-1. Hydraulic System (Sheet 4 of 7)

Change 2 5-7TB/(5-7C blank)



g 93uey)D

aL-s

*1-G 3In3dig

(L 1O g 193yS) WaIsA§ dI[nEIpAH

AMBER
GEAR UP

| INDICATOR
! I 0 PRESS-TO.TEST

uUP

e,

~
3]
GEAR CONTRO!.
HANDLE I ' , "O-
DOWN Py

GEAR UP SWI1

MOTOR SOLENOID
GEAR DN WITCH

GREEN = THROTTLE =
i e o —O=s
9 PRESS-70-TEST OFF \
T sw
PRESSURE SW d 4 r
1100 Pt ON STALL
| 1500 PSLOFF) WARNING UMT
DOWN-SHUT OFF § GEAR ﬂ
RELAY / .
"
) . 7 M Lon
gy S
EMERGENCY
LOCK VALVE
PRESS
SQUAT SWITCH
REDUCER
up
POwN
RET
SELECTOR VALVE
¢ REDUCER
-
—. L.
— — —
NOSE GEAR
ACTUATOR D
[
D 7 4
a
o ~ s
D o,
DUWNLOUKLA MAIN GHAR
ACTUATOR
O NOSF GEAR MAIN GEAR

LH DN
SWITCH

NG LD
SWITeH
o—
. J
TG T
SWITCH

BEGINNING WITH SERIAL 177RG0433

HAND PUMP N
q NN
(=) \\\‘\

ELYC T MOTUKR

p ///}l””ﬂl

CODE

P_JoowN PrRESSURE

[ Jrerurn

HESTRICTOH

-~

LANOING GPAR SYSTHFM SCHEMATIC - HYTIHAU LIC AR E1FC THIC
TATHCRA T T ON GHOUND WITH FNGINE AND ELEC TRICAL POWER OFHi




8-S

¢ adury)

"[-¢ aandig

(L JO g 193YS) WasLg olneIpiH

ANILp
YO

IR RERH
[N ST PR F]
CEALC AL

P SR TN YT

[T AN
CEAR Dow
INDUE A 2enpe
100

;o]

o E

DOWN-SHE 1 p O
RELAY

MR

HEDLOY
M

CODE

g

g

NOSE G FAR

BEGINNING WITH SERIAL 177RG0433

NG DN
SINTCH o e
T TRHDN LANDING GFAH SYSTEM - HYDRALLIC AND ELECTRIC
NG UP SWItCH (LANDING GEAR IN 1P POSITION!
— SWITCH
o—o
ML RET
SWITCH

BB v rressune
Ej RETURN

MAIN GEAR
ACTUATOR

RESTRICTOR




POWER PACK

ﬂ/p/l (Refer to figure 5-2)
LOCK VALVE ()
(Refer to figure 5-4A) ﬁ-f
\\
P y
MAIN GEAR RESTRICTOR ‘
DOWNLOCK VALVE & ?
ACTUATOR &

(Refer to figure 5-24)
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PRESSURE SWITCH
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zdl} MAIN GEAR

A, vl .
& 4 \ ¥ ACTUATOR
(Refer to figure 5-8)

EMERGENCY
HAND PUMP
(Refer to figure 5-5)

NOSE GEAR

ACTUATOR
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LANDING GEAR

SELECTOR VALVE
(Refer to figure 5-4)
NOTE

Refer to sheets 5 and 6 for

related hydraulic system
schematic.
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Figure 5-1. Hydraulic System (Sheet 7 of 7)
Change 2



1. Fluid Filler Screen

2. Plug Bracket Assembly 15

3. Washer

4. Vent Screw /

5. Reservoir

6. Motor Thru-Screw

7. Motor Ground Lead 14, Field and Frame Assembly

8. Brush Spring 15. Screw

9. Brush Assembly 16. Valve Body and Gear Case
10. Thrust Ball 17. Pressure Relief Valve Adjustment (Gear Down)
11. Armature 18. Pressure Relief Valve Adjustment (Gear Up)
12. Thrust Washers 19. Pressure Relief Valve Adjustment (Thermal Relief)
13. Electrical Leads 20. Seal

Figure 5-2, Power Pack Disassembly (Sheet 1 of 2)
5-10 Change 3




5-3. POWER PACK REMOVAL.

NOTE

As hydraulic lines are disconnected or re-
moved, plug or cap all openings to prevent
entry of foreign material into the lines or

fittings.

a. Working through baggage door, lower close out
curtain at aft end of baggage compartment,

b. Disconnect ground strap from battery. Insulate
ground strap terminal as a safety precaution.

c. Disconnect pump motor electrical wires at gear
up and gear down solenoids. Also, disconnect pump
motor ground wire at fuselage structure. Tag wires
so they may be installed in the same locations.

d. Spread drip cloth beneath power pack, and dis-
connect, cap or plug four (prior to 17TRG0433 and

F177RG0093) hydraulic lines from control valve as-
sembly or adapter beneath power pack.

e. Remove four bolts, washers and nuts attaching
power pack to support structure. Support power pack
as last of bolts are removed.

f. Remove power pack from aircraft.

F177RG0093); two (beginning with 177TRG0433 and I

5-6. POWER PACK DISASSEMBLY. (See figure 5-2.)
After the Power Pack has been removed from the air-
craft and all ports are capped or plugged, spray with
cleaning solvent (Federal Specification P-S-661, or
equivalent) to remove all accumulated dust and dirt.
Do not allow cleaning solvent to enter pump motor.
Dry with filtered compressed air. To disassemble

the unit, proceed as follows:
a. Cut safety wire and remove four bolts and wash-

ers attaching control valve assembly to bottom of
Power Pack. Note direction of fittings.

3

NOTE

Lap-titted spool and sleeve assemblies

# PRIOR TO SERIALS 177RG0212
AND F177RG0042 BEFORE IN-
STALLATION OF SERVICE KITS
SK177-19A OR SK177-20A

K PRIOR TO SERIALS 177RG0212
AND F177TRG0042 AFTER IN-
STALLATION OF SERVICE KITS 165K 18
SK177-19A OR SK177-20A

THRU 17TTRG0432

17

PRESSURE SWITCH

Detail A

BEGINNING WITH

(9) and (10) and (18) and (17) are matched 17TRG0433
sets and should be ordered in pairs.
1. Reducer Fitting 10. Sleeve 19. Spacer 28. Jam Nut
2. O-Ring 11. O-Ring 20. O-Ring 29. Housing
3. Washer 12. Plug 21. Lock Valve Assembly 30. Cap
4, Spring-Lock Washer 13. Control Valve Body 22. Packing 31. O-"ling
5. Fitting 14. Seal Disc 23. Fitting 32. Ba»
6. Nut 15. O-Ring 24. O-Ring 33. Special Fitting
7. Packing 16. Union 25. Tee 34. O-Ring
8. Return Spring Spool 17. Sleeve 26. O-Ring 35. Fitting
9. Spool 18. Spool 27. Fitting g~ 36. Adapter
Figure 5-2. Power Pack Disassembly (Sheet 2 of 2)
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b. Discard O-rings between control valve assembly
and Power Pack.

c¢. Disassemble control valve assembly by removing
fittings. Keep parts for each side separated.

NOTE

The spool and sleeve in each end of the con-
trol valve are matched parts and should be
replaced as an assembly only. Other parts
in the control valve may be replaced indivi-
dually.

d. Remove thru-bolts from pump motor head.
NOTE

Before removing head assembly, make an
alignment mark from the head assembly to
frame and field assembly. Also, make an
alignment mark from frame and field assem-
bly to the reservoir. Use paint to make ali-
gnment marks.,

e. Remove head assembly. Note the thrust ball lo-
cated between the armature and head assembly. Re-
tain thrust ball,

f. Lift armature from frame and field assembly.
Note number of thrust washers on drive end of arma-
ture shaft. Retain thrust washers.

g. Invert reservoir assembly and remove eight
screws attaching valve body and gear case assembly
to reservoir.

NOTE

Pump gears and valves should be removed
only for cleaning purposes. Valve springs
should be positively identified with their
individual valve cavities. Otherwise it will
be necessary to adjust each valve for proper
operating pressuie,

h. Remove gear cap by removing bolts attaching
cap.

5-7. HYDRAULIC PUMP CLEANING, INSPECTION,
AND REPAIRS. Repairs to the hydraulic pump are
limited to replacement of parts, O-rings and seals
only.

a, Discard all removed O-rings. Assemble unit
with new O-rings.

b. Remove caps or plugs and clean all parts with
cleaning solvent (Federal Specification P-S-661, or
equivalent) and dry thoroughly.

NOTE

Thorough cleaning is important. Dirt and
chips are the greatest single cause of mal-
functions in the hydraulic systems. Care-
fulness and proper handling of parts to pre-
vent entrance_of_foreign material or prevent
damage must be observed at all times.

c. Inspect all Power Pack parts for scratches,
scores, chips, cracks, and indication of wear.

5-12 Change 1

d. Inspect all components of the motor for worn
brushes, excess commutator wear and excess bear-
ing wear.

e. All damaged parts shall be replaced with new
parts.

5-8. POWER PACK ASSEMBLY. (See figure 5-2.)
Use new O-rings and gaskets during reassembly.
Lubricate O-rings and parts with clean hydraulic
fluid during reassembly.

a. Install new O-rings where removed in paragraphs

5-6 and 5-T.

b. Position frame and field assembly on reservoir.
Note alignment marks on frame and field assembly
and reservoir.

c. Place thrust washers on drive end of armature.
Use same number of thrust washers removed in para-
graph 5-6.

d. Lubricate armature drive shaft with light grease
to protect O-ring seal from damage.

e. Insert armature in frame and field assembly and
through O-ring in reservoir.

f. Apply light film of SAE 20 oil to bushing in head
assembly.

g. Insert thrust ball in cavity in armature shaft at
the commutator end of armature. To hold ball in
position apply a small amount of light grease over
ball.

h. Place head assembly over armature and on
frame and field assembly. Note alignment marks.

i. Secure head assembly with thru-bolts.

NOTE

Check freedom of armature rotation and end
play (thrust) within frame and field assembly.
A minimum of 0. 005-inch end play is allow-
able. Should end play be incorrect, adjust by
adding or removing thrust washers on drive
end of armature as required.

j. If removed, place pump gears in the gear case
and install cap. Secure with attaching bolts.

k. Lubricate reservoir seal with hydraulic fluid and
place seal in the recess in the base assembly.

1. Position valve body and gear case assembly with

reservoir.
|CAUTION

Use care when aligning armature drive with
the pump gear. Motor should not be used to
make this alignment,

m. Be sure that reservoir seal is properly position-
ed and install attaching screws. Do not overtighten
attaching screws and cause binding in motor.

n. Assembly of the control valve is the re-
verse of disassembly.

NOTE
Spool and sleeve are matched parts. If nec-

essary to replace, replace as an assembly
only.
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Figure 5-3. Power Pack Functional Test Schematic
o. With Power Pack inverted, lubricate O-rings q. Conduct motor operational test not to exceed
and install. . 10 seconds running time.

p. Position control valve assembly and install at-
taching bolts and washers. Tighten bolts evenly to 5-9. POWER PACK FUNCTIONAL TEST PROCE -

70 lIb-in, Safety wire the bolts together,

DURES. THRU 177RG0432 AND F177TRG0092 (Refer
to figure 5-3.)

a. TEST EQUIPMENT. A hydraulic test unit may be assembled locally, if desired. Equipment required for

a test unit is listed in the following chart.

@ HYDRAULIC PRESSURE GAGE

@ FLOW CONTROL VALVE

Hydraulic pressure gages, graduated from 0 to 2500 psi,
shall indicate pressure in the "DOWN" and "UP" line
respectively. Graduation shall be 20 psi maximum.
Adequate protection shall be provided to avoid damage
caused by quick pressure discharge.

Needle-type valves shall be used to control access to the
flow meter from either "DOWN" or "UP" pressure port
of the Cessna control valve assembly. The flow control
valves shall be capable of accepting . 50 gpm flow, and
controlling output from 0 to 100 cubic inches per minute.

Change 3 5-13



@ FLOW METER

@ DRAIN VALVE

@ AUXILIARY HAND PUMP

@ FILTER

@om:-wm{ RESTRICTOR VALVE

(®) LiviT swiTCHES

@ ELECTRO POWER SOURCE

AMMETER

@ SOLENOID SWITCH
@ CONTROL SWITCH

@ INDICATOR LIGHT

@ INDICATOR LIGHT

5-14  Change 1

A device shall be provided on return line to the hydraulic
unit to determine flow/pressure relations of the pump.
The flow meter shall read in cubic inches per minute or
percentage of a constant flow value affixed to its name-
plate. The meter shall be calibrated for MIL-H-5606
fluid, and the maximum nominal reading shall be . 50

gpm.

A manual ON/OFF valve shall be used to drain hydraulic
units reservoir at the end of the test.

A hand pump with integral reservoir shall be used to
perform thermal relief valve check, and to fill up the
reservoir of the hydraulic unit being tested. The
hydraulic fluid (MIL-H-5606) shall be periodically
checked for contamination and replaced as required.

A fine mesh filter shall be used at the pressure port of
the hand pump to keep system clean of particles greater
than 40 microns.

Restrictors shall be used on both "DOWN" and "UP"
pressure lines to simulate the load of the landing gear
actuating system. Restrictors shall be located just
ahead of tees dividing the flow to nose and main gear
cylinders. Restrictor assembly shall be composed of
the following items which are available from the Cessna
Service Parts Center.

1580012- 2 Restrictor (. 014 dia. orifice)
AC105H4609E-4 Screen insert (2)

1580015-1 Adapter

MS28778-4 Gasket (2)

ANB815-4D Union

papTp

NOTE

Install restrictors with free-flow arrow
pointing from cylinders.

Switches shall be of single-pole, double-throw type,
provided with convenient actuating system, arranged
as shown in figure 5-3. Purpose i8 to cut off power
supply to electric motor (solenoid switchea) at the end
of the working cycle, and to turn on corresponding
indicator light.

Power source shall provide DC voltage of 14 volts
nominal, with an output of 50 amp minimum. A
voltmeter shall be provided with an accuracy within
3%. The power source shall be protected with fuses
or circuit breakers, as shown.

An ammeter (0 to 50 amp) shall be installed in the
main power (to the motor) for input readings,

Identical solenoid switches, or corresponding manual
single-pole, double-throw switches shall be used.

Any convenient-single-pole, double-throw switch
shall be used.

VMO11M-4A gear up indicator light (amber).

VM911M-3A gear down-indicator light (green).



@ BY PASS SWITCH

A "momentary on' double-pole, double-throw switch
shall be used to bypass limit switches, when pressure

relief valves are to be checked. (MS35059-30 toggle
switch, S$-1890-1 push button switch. or equivalent,
may be used.)

Use standard hydraulic tubing, hose and fittings as required. Wire to be 20 gage, except motor power
lines, which are to be 10 gage wire. All hydraulic components to be rated [or gperating at 1500 psi,
except flow meter and drain line. All leakage checks to be made after one minute settling period.
Note leakage of test stand itself before performing leakage tests and take into account.

NOTE

Auxiliary hand pump shall be located at a level
below the manifold to allow fluid drainage.

b. PREPARATION.

1. Using MS28778-4 gaskets (4) and NAS144-
DH- 12 bolts (4), with AN 960-916 washers, install
Prestolite Power Pack on top of Cessna~built con-
trol valve assembly, and connect electrical lines
as specified in figure 5-3.

2, With drain valve (Item 4) closed, and flow
control valve (Item 2) open, pump fluid from auxili-
ary hand pump (Item 5), until fluid level in Power
Pack reservoir reaches bottom of filler hole,

NOTE

Washers covering vent hole shall be removed
during operation,

3. Turn on electric power source and adjust to
14 volts DC.

4. With flow control valves (Items 2) closed,
operate unit through five complete cycles to purge
air from system.

5. Adjust flow control valves (Items 2) to obtain
fluid pressure 750150 in both "DOWN"' and "UP"
lines subsequently. Stop operation when "DOWN"
cycle is completed.

6. Tests are to be performed at normal room
temperature. (Fluid temperature 70° to 110°F.)

NOTE

Before starting any series of tests, or after
a long non-operating interval, perform leak-
age test of the test stand and note amount of
leaked fluid (drops per minute) or pressure

drop rate (psi per minute).

c. OPERATION.

1. With drain valve (Item 4) closed, and flow
control valves (Items 2) adjusted to obtain 750+50 in
both "DOWN"' and "UP" lines, place control handle
(Item 12) in "DOWN"' position. Unit should operate
smoothly and come to a stop when green indicator
light comes on. Pressure should drop to zero there-
after.

2. Close flow control valve (Item 2) in "DOWN"

line and turn momentary switch (Item 15) on. "DOWN"

line pressure gage shall indicate 1600 to 1800 psi,
and ammeter reading shall be 35 to 50 amps (maxi-
mum).

NOTE

Do not operate unit in excess of 10 seconds
under high load conditions.

3. Place contro}l handle (Item 12) in "UP" posi-
tion and observe for a smooth operation, coming to
an end, when the amber indicating light comes on.
Pressure in "UP" line may drop slightly.

4. Close flow control valve (Item 2) in "UP"
line and turn momentary switch (Item 15) on. Pres-
sure in "UP' line shall rise up to 1600 to 1800 psi
and ammeter reading shall show 35 to 50 amps
{maximum).

NOTE
Do not operate unit in excess of 10 seconds.

3. After a five minute stabilizing period, pres-
sure drop, due to internal or external leakage, shall
not exceed 150 psi in any five minute period.

d. THERMAL RELIEF VALVE CHECK.

1. With conditions as under step ""¢", substep
"'4", slowly increase pressure in ""UP" line, using
auxiliary hand pump, and observe for cracking pres-
sure of thermal relief valve. Pressure gage shall
indicate 1950 to 2250 psi, and the reseat pressure
drop shall be in the range of 100 to 300 psi.

2. Operate control handle in "DOWN" position
to unload the system.

e. FLUID FLOW TEST.

1. With control handle in "DOWN" position, and
green indicator light on, turn on momentary switch,
adjust "DOWN" line pressure to 1000:50 psi, using
flow control valve, and note fluid flow. Flow meter
shall indicate 45 cubic inches flow (minimum).

2. Place control valve in "UP" position, and
when amber indicator light comes on, turn on the
momentary switch, adjust "UP" pressure to 100050
psi, using the second flow control valve, and note
flow. Flow meter shall indicate 45 cubic inches flow
(minimum).

5-9A. POWER PACK FUNCTIONAL TEST PROCE -
DURES. BEGINNING WITH 17TRG0433 AND
F17TRG0093 (Refer to figure 5-3A.)

Change 3 5-14A
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BEGINNING WITH 177RG0433 AND F177RG0093

Figure 5-3A. Power Pack Functional Test Schematic

a. TEST EQUIPMENT. A hydraulic test unit may be assembled locally, if desired Equipment required for
a test unit is listed in the following chart.

@ HYDRAULIC PRESSURE GAGE A hydraulic pressure gage shall indicate pressure in
the pressure line. Graduation shall be 20 psi maximum.
Adequate protection shall be provided to avoid damage
caused by pressure discharge.

@ FLOW CONTROL VALVE A needle-type valve shall be used to control access to the
flow meter from the pressure port. The valve shall be
capable of accepting . 50 gpm flow, and controlling
output from 0 to 100 cubic inches per minute.

@ FLOW METER A device shall be provided on return line to the hydraulic
unit to determine flow/pressure relations of the pump.
The flow meter shall read in cubic inches per minute or
percentage of a constant flow valve affixed to its name-
plate. The meter shall be calibrated for MIL-H-5606
fluid, and the maximum nominal reading shall be . 50 gpm.

@ DRAIN VALVE A manual ON/OFF valve shall be used to drain hydraulic
unit reservoir at the end of the test. ‘

5-14B Change 3



@ AUXILIARY HAND PUMP A hand pump with integral reservoir shall be used to
perform relief valve check, and to fill up the reservoir

‘ of the hydraulic unit being tested. The hydrauhc fluid
(MIL-H-5606) shall be periodically checked for contami-
nation and replaced as required.

@ FILTER A fine mesh filter shall be used at the pressure port of
the hand pump to keep system clean of particles greater

than 40 microns.

@ ONE-WAY RESTRICTOR VALVE Restrictors shall be used on both "DOWN" and "UP"
pressure lines to simulate the load of the landing gear

actuating system. Restrictors shall be located just
ahead of tees dividing the flow to nose and main gear
cylinder. Restrictor assembly shall be composed of
the following items which are available from the Cessna
Service Parts Center.

1580012-2 Restrictor (. 014 dia. orifice)

AC105H4609E-4 Screen insert (2)

1580015-1 Adapter

MS28778-~4 Gasket (2)

AN815-4D Union

panc o

NOTE

Install restrictors with free-flow arrow
pointing from cylinders.

LIMIT SWITCHES Switches shall be of single-pole, single-throw type pro-
vided with convenient actuating system and arranged as
shown in figure 5-3A. Purpose is to cut off power supply
to electric motor (solenoid switches) at the end of the
working cycle, and to turn on corresponding indicator

light.
INDICATOR LIGHT VM911M-3A gear down indicator light (green).
INDICATOR LIGHT VMO11M-4A gear up indicator light (amber).
CONTROL SWITCH Switches shall be single-pole, single-throw type with a
convenient handle system which controls the selector
valve.
BYPASS SWITCH A "momentary ON'" single-pole, single-throw switch

shall be used to bypass limit switches where pressure
relief valves are to be checked.

ELECTRIC POWER SOURCE Power source shall provide DC voltage of 14 volts
nominal, with an output of 50 amp minimum. A volt-
meter shall be provided with an accuracy within 3%.
The power source shall be protected with fuses or
circuit breakers as shown.

AMMETER An ammeter (0 to 50 amp) shall be installed in the main
power line (to the motor) for input readings.

SOLENOID SWITCH Identical solenoid switches, or corresponding manual
single-pole, double-throw switches shall be used.

MANUAL SHUT-OFF VALVE During cycling tests, the shut-off valves (18), (19) and
m (20) are to be in the "ON'" position.
ANNUAL SHUT-OFF VALVE During cycling tests, this shut-off valve (21} is to be in

the ""OFF" position.

O 0@ G OERGE O
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Use standard hydraulic tubing, hose and fittings as required. Wire to be 20 page except motor power

I lines. which are to be 10 gage wire.
except flow meter and drain line.

All hvdraulic components to be rated for operating at 1500 psi
All leakage checks to be made after one nmunute settling period.

Note leakage of test stand itself before performing leakage tests and take into account.

NOTE

Auxiliary hand pump shall be located at a level
below the manifold to allow fluid drainage.

b. PREPARATION.

1. Using MS28778-4 gaskets (4) and NAS144DH-
12 bolts (4), with AN960-916 washers, install Presto-
lite Power Pack on top of Cessna built manifold, and
connect electric lines as specified.

2. With drain valve (item 4) closed, and flow
control valve (item 2) open, pump fluid from auxili-
ary hand pump (item 5) until fluid level in Power
Pack reservoir reaches bottom of filler hole.

NOTE

Washers covering vent hole shall be removed
during operation.

3. Turn on electric power source (item 15) and
adjust to 14 volts D. C.

4. Operate through 5 complete cycles to purge
air from system.

5. Adjust flow control valve (item 2) to obtain
fluid pressure 750 + 50 psi. Stop operation when
"DOWN" cycle is completed.

6. Tests are to be performed at normal room
temperature. (Fluid temperature 70° to 110°F.)

NOTE

Before starting any series of tests, or

after a long non-operating interval, perform
leakage test of the test stand and note amount
of leaked fluid (drops per minute) or pressure
drop rate (psi per minute).

c. OPERATION.

1. With drain valve (item 4) closed, and flow
valve (item 2) adjusted to obtain fluid pressure of
750 + 50 psi, place control handie in "DOWN" posi-
tion. The unit shall operate smoothly and come to
a stop when the green indicator light (item 10) comes
on. Pressure shall drop to zero.

2. Close flow control valve (item 2) and turn
bypass switch (item 14) "ON". Pressure gage shall
indicate 1800 to 2000 psi, and ammeter reading
shall be 35 to 50 amps (maximum).

NOTE

Do not operate unit in excess of 10 seconds
under high load conditions.

3. Place control handle in "UP' position and
observe for a smooth operation coming to an end
when the amber indicator light (item 11) comes on.
Pressure in ""UP" position may drop slightly.

4. Close flow control valve (item 2) in "UP"
position and turn bypass switch (item 14) on. Pres-
sure in "UP" position shall rise to 1600 to 1800 psi

and ammeter reading shall show 35 to 50 amps
(maximum).

NOTE
Do not operate unit in excess of 10 seconds.

5. After a five minute stabilizing period, pres-
sure drop due to internal or external leakage shall
not exceed 150 psi in any 5 minute period.

d. FLUID FLOW CHECK

1. With control handle in "DOWN'' position, and
green indicator light "ON", turn on bypass switch
(item 14), adjust "DOWN'' line pressure to 1000 + 50
psi using flow control valve (item 2) and note fluid
flow. Flow meter (item 3) shall indicate 45 cubic
inches flow minimum.

e. FINAL INSPECTION.

Drain hydraulic power pack with drain valve
(item 4) and remove from test fixture. Inspect for
workmanship, finish, security of assembly and cap
or cover all openings.

5-10. POWER PACK INSTALLATION.

a. Position Power Pack to mounting support struc-
ture and install bolts, washers, and nuts.

b. Remove caps or plugs and connect hydraulic
lines to fittings in control valve assembly below
Power Pack.

c. Connect Power Pack electrical leads. White
lead to lower solenoid. Blue lead to upper solenoid.
Black ground lead to aircraft structure.

d. Fill reservoir with hydraulic fluid (MIL-H-5606).

e. With aircraft on jacks, cycle landing gear to
purge hydraulic system of air and to check for leak-
age. Refill reservoir with hydraulic fluid.

5-11. PRESSURE SWITCH ADJUSTMENT. (Refer
to figure 5-2.)

a. Jack aircraft in accordance with procedures out-
lined in Section 2.

b. Attach external power source and install pres-
sure gage in landing gear UP line,

¢. Install pressure switch in aircraft, loosen jam
nut (28) and back off switch housing (29).

d. Retract landing gear and apply pressure to 1500
+50 PSI.

e. Tighten switch housing until snap action switch
actuates, then tighten jam nut against housing.

f. Recheck operating point of 1500:50 PSI, and re-
set, if required.

g. Lower landing gear, remove external power
source and remove aircraft from jacks.

5-12. PANEL MOUNTED GEAR SELECTOR VALVE.
(Beginning with 17TRG0433 and F177TRG0093.) (Refer
to figure 5-4.)

5-13. DESCRIPTION. A mechanical gear selector
valve is located in the pedestal. Gear selection is
accomplished manually, eliminating the shuttle valves
in the power pack as utilized in previous models. The
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relief valve is also deleted. The pilot shuttles the
valve manually when he changes the gear handle posi-
tion. A check valve is installed in the system which
retains pressure in the gear-up position. The se-
lector valve only has operation pressure during a
cycle. At all other times it retains reservoir pres-
sure. For emergency extension of the gear, the se-
lector handle must be in the down position before the
hand pump will energize the system.

5-14. REMOVAL.
a. Remove the pedestal cover as follows:
1. Remove cowl flap control knob and gear se-
lector knob.
2. Remove microphone mounting bracket and
nut from microphone jack (if installed).
3. Remove ashtray and ashtray retainer.
4. Disconnect electrical wiring to pedestal
cover.
5. Remove cigar lighter (if installed).
6. Remove courtesy light.
7. Remove screws securing pedestal cover to
structure and carefully remove cover.
b. Remove screws from around perimeter of plate
on aft side of pedestal; remove plate.

!CAUTIONl

As hydraulic lines are disconnected, fluid
will leak. Precautions must be taken to
prevent excessive leakage, such as spread-
ing drip cloths and plugging lines.

c. Disconnect hydraulic lines at elbows, observing
the preceding precautions.

d. Remove cotter pin, washer and pin from clevis
on rod assembly.

e. Using figure 5-4 as a guide, remove bolts,
washers and nuts attaching LH bracket (12) and RH
bracket (17) to top of tunnel; remove selector and
brackets as an assembly.

5-15. DISASSEMBLY. (Refer to figure 5-4.)

a. Cut safety wire attached to lever (6) and bolt.

b. Unscrew bolt attaching lever (6) to spool (14);
remove lever.

c¢. Remove screws, washers and nuts attaching
switch mounting bracket (9) to LH bracket (12); re-
move switch bracket. .

d. Remove washers and nuts from 3 bolts; remove
bolts, and separate brackets (12) and (17) from cover
(5). body (1) and cover (16).

5-16  Change 3

5-16. INSPECTION OF PARTS.
NOTE

Spool assembly (14) and valve body (1) are
sold only as a matched set. If either unit
is damaged, both should be replaced.

a. Replace packings (2) and check washers (13) for
wear.

b. Check passages in body (1) for obstructions while
rotating spool assembly (14).

5-17. ASSEMBLY. (Refer to figure 5-4,)

a. Install new packing (2) over spool assembly (14)
and in grooves in valve body (1). :

b. Assemble covers (5) and (16) and brackets (12)
and (17) to valve body (1); install 3 bolts, washers
and nuts.

c. Install switch mounting bracket (9) to LH bracket
(12).

d. Install lever (6) on end of spool assembly (14).

e. Safety wire lever to attaching bolt.

5-18. INSTALLATION.
NOTE

Before installing selector valve, pin lever (6)
in the down position. Adjust down switch (8)
to be actuated by lever (6). With lever pinned
and switch adjusted, install selector valve
assembly as follows:

a. Install unit on tunnel top inside pedestal with
bolts, washers and nuts.

b. Attach hydraulic lines at elbows on selector
valve,

c. Attach clevis on rod assembly to lever (6) with
pin washer and cotter pin.

NOTE

Prior to installing pedestal cover, rig gear
selector valve in accordance with procedures
outlined in the following paragraph. Then

jack the aircraft in accordance with procedures
outlined in Section 2, attach an external power
source and check operation of gear selector
valve and for leakage by cycling gear several
times.
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1. Valve Body

2. Packing

3. Deleted

4, Deleted

5. LH Cover

6. Lever

7. Up Switch

8. Down Switch

9. Switch Mounting Bracket
10. Thick Washer
11. Thin Washer
12. LH Bracket

13. Washer

14, Spool Assembly
Elbow (Typ)
16. RH Cover

17. RH Bracket

Figure 5-4. Landing Gear Selector Assembly

d. Install plate on aft side of pedestal by installing
attaching screws.

e. Carefully install pedestal cover with attaching
screws.

f. Install courtesy light.

g. Install cigar lighter (if applicable).

h. Connect electrical wiring to pedestal caver.

i. Install ashtray and ashtray retainer.

j. Install microphone mounting bracket and nut from
microphone jack (if applicable).

k. Install cowl flap control knob and gear selector
knob.

5-19. RIGGING. (Refer to figure 5-4.)
a. Place valve actuating lever (6) in down position,
and adjust rod assembly to the selector valve lever, .

NOTE

In the down position, the selector valve
lever will point down.

. Aftach rod assembly to selector valve assembly.
. Place lever in the up position.

b
c
d. Adjust upper switch to be actuated by the handle
when in the up position.
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Bhd. Sta. 87.75
Left Body Line 5. 50
Fuel Pump Line
Rudder Cable

Lock Valve

Bhd. Sta. 75.50
Left Body Line 15. 50
Tee

Inline Plug
Pressure Switch
Fitting

Packing

Piston

14. Housing

15. Packing

16. Check Valve
17. Packing

18. Fitting

19. Seat

20. Back-Up Ring
21. Packing

22. Ball

23. Guide

24. Spring

25. Back-Up Ring

BEGINNING WITH 177TRG0433

REFER TO SHEET 2

Retainer
Spacer
Spring
Guide
Spring
Piston
Packing
Fitting

5-17A

Figure 5-4A. Lock Valve and Pressure Switch Installation (Sheet 1 of 2)
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PRESSURE SWITCH

BEGINNING WITH 177RG0433

Figure 5-4A. Lock Valve and Pressure Switch Installation (Sheet 2 of 2)
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e. Check wiring attachment per wiring diagrams in
Section 19.

5-19A. LOCK VALVE. (Beginning with 17TRG0433
and F177TRG0093.) (Refer to figure 5-4A.)

5-19B, DESCRIPTION. The lock valve is installed
between the selector valve and the main gear down-
lock actuator, and is used in conjunction with the
pressure switch to prevent recycling of the gear.

5-19C. REMOVAL AND INSTALLATION.
a. Push copilot seat aft as far as it will go and peel

back carpet on RH side to expose access plate above
lock valve.

b. Remove access plate.

c¢. Disconnect and cap or plug three lines attached
to valve; remove valve.

d. Reverse procedures outlined in preceding steps
to install valve.

5-19D. DISASSEMBLY. (Refer to figure 5-4A.)

a. Remove end fitting (11), packing (12), piston
(13) and back-up rings (25) from housing (14).

b. Remove end fitting (18), packings (17) and check
valve (16) from housing (14).

_ Detail A
“o—5

¢&-—g HAND PUMP

3

] RELIEF VALVE
L

NOTE

During assembly, prime parts with

1. Washer Loctite 4766, Fill first three threads
2. Nut of fitting (34) with Loctite Catalog No.
3. Knob 6931 Sealant., Install fitting in pump
4. Setscrew body (35), and allow parts to set for
5. Seal one hour at 72°F. Pump should be
6. Washer held vertically with fitting (34) at top
7. Spring 17. Hand Pump 27. Valve during setting-up of sealant.
8. Washer 18. Relief Valve 28. O-Ring
9. Pin 19. Roll Pin 29. Spacer

10. Ball 20. Stop 30. Ring-Retaining

11. O-Ring 21. Handle 31. Washer

12. Fitting-Special  22. Fork 32. Valve 37. Back-Up Ring

13. Valve Body 23. Pin 33. O-Ring 38. Knob

14. O-Ring 24. Piston 34. Fitting-Special  39. Roll Pin -

15. Fitting-Reducer 25, Back-Up Ring  35. Pump Body 40. Cotter Pin

16. Cover 26. O-Ring 36. O-Ring 41. Spring-Lock

Figure 5-5. Hand Pump and Relief Valve
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¢. Remove seat (19) along with packings (21) and
back-up rings (20).
d. Remove ball (22), guide (23) and spring (24).

5-19E. INSPECTION. Perform the following in-
spections to ascertain that all parts are in a service-
able condition.

a. Inspect threaded surfaces for cleanliness and
freedom of cracks and excessive wear or damage.

b. Inspect seat (19) for sharp seating edge with ball
(22). Lap as necessary to obtain a sharp seating
edge.

c. Inspect piston (13) and guide (23) for cracks,
scoring, wear or surface irregularities which may
affect their function or the overall function of the
lock valve.

NOTE

Repair of most parts of the lock valve assem-
bly is impractical. Replace defective parts
with serviceable parts. Minor scratches may
be removed by polishing with fine abrasive
crocus cloth (Federal Specification P-C-458),
providing their removal does not affect the
operation of the unit. Install all new packing
and back-up rings during reassembly.

5-19F. ASSEMBLY.
NOTE

Lubricate all packing and back-up rings with
Petrolatum or MIL-H-5606 hydraulic fluid
during reassembly.

a. Install new packing (12) and (26) and back-up
rings (25) on piston (13); install in housing (14) with
end fitting (11). Use care to prevent damage to pack-
ing and back-up rings.

b. Install packings and check valve into housing (14)
with end fitting (18).

NOTE

Install check valve with flow arrow pointing
toward end fitting.

c. Install ball (22), guide (23), spring (24), packing
(21) and seat (19).

SHOP NOTES:

5-19G. PRESSURE SWITCH. (Beginning with
177RG0433 and F177RG0093.) (Refer to figure 5-4A.)

5-19H. DESCRIPTION. A pressure switch is located
between the selector valve and the main gear down-
lock actuator. The switch is installed immediately
adjacent to and downstream from the lock valve which
is located immediately in front of the copilot seat
under the floorboard. The pressure switch opens the
electrical circuit to the pump solenoid when the gear
fully retracts, and pressure in the system increases
to approximately 1500 psi. The pressure switch will
continue to hold the electrical circuit open until pres-
sure in the system drops to approximately 1100 psi,
at which time the pump will again operate to build up
pressure to approximately 1500 psi as long as the
gear control handle is in the UP position. With gear
control handle in the DOWN position, the pressure
switch has no effect on the system.

5-19I. REMOVAL AND INSTALLATION. (Refer to
figure 5~4A.)

a. Push copilot seat aft as far as it will go and peel
back carpet on RH side to expose access plate above
pressure switch.

b. Remove access plate.

c. Remove pressure switch from tee and plug tee.

d. Reverse procedures outlined in preceding steps
to install pressure switch.

5-19J. SWITCH ADJUSTMENT. (Refer to figure
5-4A.)

a. Jack aircraft in accordance with procedures
outlined in Section 2.

b. Attach external power source and install pres~
sure gage in gear UP line. (Refer to figure 5-1,
sheet 4.)

c. Loosen jam nut on switch and back off switch
housing (29).

d. Retract landing gear and apply pressure to 1500
+50 psi.

e. Tighten switch housing until snap action switch
actuates, then tighten jam nut against housing.

f. Recheck operating point of 1500 +50 psi, and
reset, if required.

g. Lower landing gear, remove external power
source and remove aircraft from jacks.

5-20. EMERGENCY HAND PUMP. The emergency
hand pump is mounted below the floor between the
pilot and copilot seats. The pump handle extends
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into the cabin and is enclosed by a hinged cover.

The pump supplies a flow of pressurized hydraulic
fluid to extend the landing gear in the event of normal
hydraulic pump failure.

5-21. EMERGENCY HAND PUMP REMOVAL AND

INSTALLATION,

a. Remove seats as required for access.

b. Remove screws attaching cover over hand pump
and remove cover.

¢. Peel back carpet as required for access to pump
mounting bolts.

d. Wedge cloth under hydraulic fittings to absorb
fluid, then disconnect the two hydraulic lines and plug
or cap open fittings to prevent entry of foreign mate-
rial.

e. Remove two bolts, washers, and nuts securing
pump to mounting bracket.

f. Work pump from aircraft.

g. Install hand pump by reversing the preceding
steps, bleeding lines and pump as lines are connected.
Fill reservoir as required.

5-.22. EMERGENCY HAND PUMP DISASSEMBLY
After the emergency hand pump has been removed
from the aircraft and the ports are capped or plugged,
spray with cleaning solvent (Federal Specification
P-S-661, or equivalent) to remove all accumulated
dust or dirt. Dry with filtered compressed air.

a. Remove hand pump handle by removing pivot and
linkage pins after removing cotter pins.

b. Remove end fitting from body assembly.

c. Push piston from body assembly.

5-27. TROUBLE SHOOTING.

d. Remove retaining ring from end fitting to remouve
valve assemblies.

e. Remove and discard all O-rings and back-up
rings.

5-23. INSPECTION OF PARTS.

a, Inspect seating surfaces of valves,

b. Inspect piston for scores, burrs, or scratches
which could cut O-rings. This is a major cause of
external and internal leakage. The piston may be
polished with extremely fine emery paper. Never
use paper coarser than No. 600 to remove scratches
or burrs. U defects do not polish out, replace piston.

5-24. REASSEMBLY. (Refer to figure 5-5.) Assem
ble the emergency hand pump, using the figure as a
guide. Also, for detailed instructions, reverse the
procedures outlined in paragraph 5-22. Lubricate all
parts with hydraulic fluid during reassembly.

5-25. MAIN LANDING GEAR,

5-26. GENERAL DESCRIPTION, The tubular main
gear struts rotate aft and inboard to stow the main
wheels beneath the baggage compartment. The main
gear utilizes hydraulic pressure for positive uplock
and electro-mechanical downlocks. Main gear uplock
pressure is maintained automatically by the Power
Pack assembly. Rotation of the gear to extend or
retract the struts is achieved through pivot assem-
blies which are in turn bolted to pinion gears and
driven by the sector gear attached to the main gear
actuator.

TROUBLE

PROBABLE CAUSE

REMEDY

AIRCRAFT LEANS TO ONE

Incorrect tire inflation.

Inflate to correct pressure.

SIDE.

Incorrect adjustment of
main gear strut collar,

Correct in accordance to main
gear rigging.

Bent axle.

Install new axle,

UNEVEN OR EXCESSIVE

Incorrect tire inflation.

Inflate to correct pressure.

TIRE WEAR., -
Wheels out of alignment. Align wheels.
Wheels out of balance. Balance wheels.
Sprung main gear strut. Replace strut.
Bent axle. Replace axle.
Dragging brake, Jack wheel and check brake.
Wheel bearings not adjusted Tighten axle nut properly.
properly.
Loose torque links. Add shim washers and replace
as required.
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5-28. MAIN WHEEL REMOVAL.

NOTE

It 1s not necessary to remove the main wheel
to reline the brakes or remove brake parts,
other than the brake disc of the torque plate.

a. Using an individual jack pad, jack the wheel as
outlined in Section 2.

b. Remove hub cap.

¢. Remove cotter pin and axle nut.

d. Remove bolts and washers attaching back plate
to brake assembly and remove back plate,

e. Pull wheel assembly from axle,

5-29. MAIN WHEEL DISASSEMBLY.
a, Deflate tire and tube and break tire beads loose

at wheel flanges.
{CAUTION]

Avoid damaging wheel flanges when breaking
tire beads loose. A scratch, gouge, or nick
may cause wheel failure.

b. Remove thru-bolts and separate wheel halves,
removing tire, tube, and brake disc.

c. Remove the grease seal rings, felts, and bear-
ing cones from the wheel halves.

NOTE

The bearing cups are a press fit in the wheel
halves and should not be removed unless new
bearing cups are to be installed, To remove
the bearing cup, heat wheel half in boiling
water for 15 minutes. Using an arbor press,
if available, press out the bearing cup and
press in new cup while wheel is still hot.

5-30. MAIN WHEEL INSPECTION AND REPAIR,

a, Clean all metal parts and the grease seal felts
in cleaning solvent and dry thoroughly.

b. Inspect wheel halves for cracks. Cracked wheel
halves must be rejected and new parts installed.

Sand out nicks, gouges, and corroded areas. When
the protective coating has been removed, the area
should be thoroughly cleaned, primed with zinc
chromate and painted with aluminum lacquer.

c. Inspect brake disc. If excessively warped or
scored, or worn to a thickness of 0. 190-inch, the
disc should be replaced with a new part. Sand smooth
small nicks and scratches.

d. Bearing cups and cones must be inspected care-
fully for damage and discoloration. After cleaning,
pack bearing cone with clean aircraft wheel bearing
grease before installation in the wheel half,

5-31. MAIN WHEEL REASSEMBLY.
a. Insert thru-bolts through brake disc and position
brake disc in the inner wheel half, using the thru-boits

to guide the disc. Assure that the brake disc is seated
in wheel half,

b. Insert tube in tire, aligning index marks on tire
and tube,

c. Position tire and tube with the inflation valve
through hole in outboard wheel half. Place the inner
wheel half in position with thru-bolts in outboard
wheel half. Apply light force to bring wheel halves
together and assemble a washer and nut on thru-bolts.
Tighten thru-bolt nuts evenly to the torque value
stipulated in figure 5-6A.

{CAUTION]

Uneven or improper torque of the thru-bolt
nuts may cause failure of bolts with resul-
tant wheel failure.

d. Clean and repack wheel bearing cones with clean
aircraft wheel bearing grease.

e. Assemble the bearing cones, grease seal felts,
and rings into wheel halves.

f. Inflate tire to seat tire beads, then adjust pres-
sure to specified pressure listed in figure 1-1,

5-31A. MAIN AND NOSE WHEEL THRU-BOLT NUT
TORQUE VALUES. (Refer to figure 5-6A.) During
assembly of main or nose wheels, the thru-boit nuts
should be tightened evenly and torqued to the values
stipulated in figure 5-6A. To facilitate identification
of wheel manufacturers, solid wheels are manufac-
tured by Cleveland Aircraft Products Co., and webbed
wheels are manufactured by McCauley Industrial Corp.
Cleveland wheels are also identified by having two
wheel halves as shown in figure 5-6 and figure 5-27,
McCauley wheels are identified by having two wheel
flanges and a hub as shown in figure 5-27. The differ -
ence between McCauley steel-flange wheels and Mc
Cauley aluminum-flange wheels is illustrated in fig-
ure 5-27.

5-32. MAIN WHEEL INSTALLATION.,

a. Position wheel wheel assembly on axle.

b. Install axle nut and tighten until a slight bearing
drag is obvious when wheel is rotated. Back off nut
to nearest castellation and install cotter pin.

c. Place brake back plate in position and secure
with washers and bolts.

d. Install hub cap.

e. Remove jack and jack pad.

5-33. MAIN WHEEL AND AXLE REMOVAL.

a. Using an individual jack pad, jack the wheel as
outlined in Section 2.

b. Remove wheel assembly in accordance with
paragraph 5-28.

c. Disconnect and drain brake hose at brake assem-
bly. Cap or plug open fittings and lines to prevent
entry of foreign material.

d. Disconnect brake line from fitting in brake line
attach bracket.

Change 3 5-19



LANDING GEAR WHEEL THRU-BOLT/NUT TORQUE VALUES

é“EA ;NR ggiﬁ WHEEL NUMBER SIZE MANUFAC TURER N“{,“T“}’(;gggg/ RIM
X C163001-0104 6.00 X 6 CLEVELAND 90 tb-in ALUMINUM
X 1241156-12 5.00 X 5 CLEVELAND 120-130 Ib-in | ALUMINUM
X C163002-0201 5.00 X 5 MC CAULEY 120-130 Ib-in | ALUMINUM

X C 163003 -0201 5.00 X 5 MC CAULEY 90-100 1b-in STEEL

Figure 5-6A. Main and Nose Wheel Thru-Bolt Nut Torque Values

SHOP NOTES:
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1. Snap Ring 12. Bushing

2. Grease Seal Ring 13. Torque Plate
3. Greage Seal Felt 14. Pressure Plate
4, Grease Seal Ring 15. Anchor Bolt

5. Bearing Cone 16. Brake Cylinder
6. Outer Wheel Half 17. Brake Bleeder
7. Tire 18. O-Ring

8. Tube 19. Piston

9. Inner Wheel Half 20. Thru-Bolt
10. Bearing Cup 21. Brake Lining
11. Brake Disc 22, Back Plate

Figure 5-6. Main Wheel and Brake Assembly

e. Remove four nuts, washers, and bolts securing plate and install bolts washers and nuts securing
axle, brake torque plate, brake line bracket, and components to strut fitting.
wheel alignment shims. b, Connect hydraulic brake line to fitting at brake
line bracket.
NOTE c. Install wheel assembly in accordance with para-
graph 5-32.
When removing axle from strut fitting, note d. Connect hydraulic brake hose to brake cylinder.
number and position of the wheel alignment e. Fill and bleed affected brake brake system.
shims. Mark these shims or tape them to- f. Lower aircraft and check main wheel alignment,
gether carefully so they can be reinstalled
in exactly the same position to ensure that 5-35. MAIN GEAR STRUT AND WHEEL REMOVAL. |
wheel alignment is not disturbed. a, Jack aircraft in accordance with Section 2.
b. Remove seats and carpet as required for access
l 5-34. MAIN WHEEL AND AXLE INSTALLATION. to access plates above main landing gear and remove
a. Place axle, alignment shims, brake line bracket, access plate,
and brake torque plate in position. Make sure wheel c. Place master switch to ON and place landing
alignment shims and brake line bracket are in their gear control handle to UP position to unlock main
original position. Insert bushings in brake torque gear downlocks and return master switch to OFF,
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d. Remove grommet at end of strut attach bolt.

e. Remove internal retainer ring from pivot assem-
bly around strut attach bolt.

f. Using main landing gear strut-attach bolt remo-
ver tool, remove attach-bolt. The tool is illustrated
in ligure 5-7. Access to bolts is gained through ac-
cess holes in the belly stringers adjacent to the main
landing gear actuator.

g. Work gear strut and wheel from pivot assembly.

h. Remove O-ring from pivot assembly. This is in
gear attach bolt hole,

5-36. STEP INSTALLATION.
Models. )

(Beginning with 1972

NOTE

The step is bonded to the landing gear spring
strut with EC2216 (3M Co.).

a. Mark position of removed step so that the new
step will be installed in approximately the same
position on the strut,

b. Remove all traces of the original step and adhe-
sive as well as any rust, paint or scale with a wire
brush and coarse sandpaper.

c. Leave surfaces of strut slightly roughened or
abraded, but deep scratches or nicks should be
avoided. Also, roughen bonding surface of new step.

d. Clean surfaces to be bonded together thoroughly.
If a solvent is used, remove all traces of the solvent
with a clean, dry cloth., It is important that the bond-
ing surfaces be clean and thoroughly dry.

e. Jack or hoist aircraft in accordance with instruc-
tions outlined in Section 2.

f. Disconnect brake line and remove wheel, axle
and strut fitting. (Refer to figure 5-7.)

g. Mix adhesive (EC2216, or equivalent) in accor-
dance with manufacturer's directions.

h. Spread a coat of mixed adhesive on bonding sur-
faces of strut and step fitting, and slide step fitting
up on strut to marked position. Make sure step is
straight on strut.

i. Form a small fillet of adhesive at all edges of
the bonding surfaces. Remove excessive adhesive
with lacquer thinner.

j. Install wheel, axle and strut fitting. Connect
brake line and bleed brakes in accordance with para-
graph 5-107.

k. Remove aircraft from jacks.

1. Allow adhesive to thoroughly cure according to
manufacturer's recommendations before flexing the
gear spring strut or applying loads to the step.

m. Paint gear spring strut and step after curing is
completed.

5-37. REPLACEMENT OF MAIN GEAR SILENCER
PAD (Thru 17TRG0212.)

a. Remove existing pad and thoroughly clean surface
of adapter, using #400 wet-or-dry sandpaper.

b. Wipe surface of adapter with solvent(MEK or alco-
hol.

c. Roughen one side of the new silencer pad witl.
sandpaper and wipe with rag saturated with alcohol or
MEK.

d. Apply Loctite 5381 adhesive, evenly to pad and
adapter.

5-22

e. Place pad on adapter and apply slight even pres-
sure with suitable block and clamp to hold in position.

5-38. MAIN GEAR STRUT AND WHEEL INSTALLA~
TION,

NOTE

Petrolatum (VV-P-238) or hydraulic fluid
(MIL-H-5606) shall be applied to O-rings
and attach bolt before installation.

a. If brake line plug was removed from gear strut,
install new O-rings in plug and install plug in gear
strut aligning gear strut attach bolt hole,

b. Install new O-ring in pivot assembly at inboard
end of gear strut attach bolt hole.

c. If strut support assembly was removed from
strut, install support assembly approximately 6-
inches from upper end of strut.

d. Apply general purpose grease (MIL-G-7711) to
approximately 4 inches on upper end of strut.

e. Work strut into pivot assembly aligning strut
attach bolt holes.

f. Install attach bolt and retainer ring.

g. Fill cavity at end of attach bolt with general
purpose grease (MIL-G-T711) and install grommet
over end of attach bolt.

h. Refer to paragraph 5-48 for rigging of main gear.

5-39. MAIN GEAR ACTUATOR. l

5-40. REMOVAL. (Refer to Figure 5-9.)

a. Jack aircraft in accordance with Section 2.

b. Remove seats and carpet as required for access
to access plate above main landing gear actuator and
remove access plate.

c. Disconnect two hydraulic hoses from actuator.
Cap or plug hose and open fittings to prevent loss of
fluid and entry of foreign material.

d. Remove three bolts, washers and nuts to remove
either the right or left actuator support assembly.

e. Remove bolt attaching actuator rod end to sector
arm.

f. Work actuator pin from support and work actu-
ator from aircraft.

5-41. DISASSEMBLY. (Refer to figure 5-8.)
a. Remove retainer ring at gland end of cylinder.
b. Pull piston rod, gland and piston from cylinder.
c¢. Loosen lock nut and remove rod end from piston
rod.
d. Remove gland from piston rod.
e. Remove O-rings and back-up rings from gland
and piston.

5-42. INSPECTION AND REPAIR, |
Make the following inspection to ascertain that all
parts are in a serviceable condition.

a. Inspect all threaded surfaces for cleanliness and
for freedom of cracks and excessive wear.

b. Inspect piston, cylinder, piston rod, end gland,
and bearings for cracks, chips, scratches, scoring,
wear, or surface irregularities which may affect
their function or the overall function of the main
landing gear actuator.

c. Inspect actuator attach pin for excessive wear.
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3 ACCESS HOLE

_ NOTE
FOR REMOVING -~

Bolt (1#) must not be bottomed
in, to prevent damage to O-ring
(28).

r\

\
£) 13 1243 A
'-'I'*j?‘ Det':lA \ﬁ
g f

A THRU 177RG0212
% BEGINNING WITH
177RG0213

o ® NOTE
SPECIAL TOOL NO. SE982,
items (24), (25) and (26),
available from the Cessna
Service Parts Center, may

be used for removing main
landing gear attach bolt (1x%).
BE SURE to remove grommet
(15%) and retaining ring (14%)
before attempting boit removal,
(Refer to paragraph 5-35.)

.390SQ X 1/2 DP
FOR 3/8 DRIVE
RATCHET

STEP (Beginning with 1972 Models)
Refer to paragraph 5-36 for
installation.

¢ 177TRG0001 THRU 17TRGQ035,
177TRG0037, 17T7TRG0039 THRU
1TTRG0046, 177RG0048 THRU

177RG0057 AND 17TTRG0059 MAX. INSTL TORQUE

60 LB-IN :

RU 177RG0067 . ;

}‘!1{7720300160 08 LUB. SEAL WITH i

LIQUID-O-RING g

* 17TTRG0036, 177RG0038, :;g);é glégENTRAL ;\
177RG0047, 177TRG0058 R AR A
AND 177RG0068 & ON , LA,

F17TTRG0002 & ON

Attach Boit 10. O-Ring 18. Brake Line Bracket

1,

2. O-Ring 11, Plug 19. Axle

3. Pivot Assembly 12. Sleeve 20. Brake Assembly
4. Main Gear Actuator 13. Packing 21. Wheel Assembly
5. Strut Support Assembly 14, Retaining Ring 22, Axle Nut

6. Main Gear Strut 15. Grommet 23. Hub Cap

7. Downlock Assembly 16. Strut Fitting 24. Threaded Rod

8. Brake Line 17. Alignment Shim 25, Body

9. Fitting 26. Pin Stopper

Figure 5-7. Main Gear Strut Removal
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§ 5-43. INSPECTION TOLERANCES.

Cylinder Bore Diameter (Below Gland) . . . . . . . . . 2.000 +0.002, -0.000 in

Piston Rod Diameter . . . . . . . . . . . . . . . . .0.624 +0.000, -0.002 in

Piston Diameter . . . . . . . . . . . . . . . . .. .1997 +0,000, -0.001 in

Stroke . . . . . ... ... ... ... ... ..39in

Length Installation . . . . . . . . . .. . ... .. .8.00in

Rod End Adjustment . . . . . , . . ... ... .. .0.15in

l 5-44, REASSEMBLY. (Refer to figure 5-8.) Repair hydraulic fluid (MIL-H -5606).

of most parts of the main gear actuator assembly is a. Inatall back-up rings and O-ring in groove of
impractical. Replace defective parts with service- piston. Install O-ring between back-up rings with
able parts. Minor scratches and scores may be re- contour on back-up ring next to the O-ring.
maved by polishing with a fine abrasive crocus cloth b, Install back-up ring and O-ring in groove on
(Federal Specification P-C -458) providing their re- gland. Back-up ring to be toward inboard end of
moval does not affect operation of the main landing gland.
gear actuator. Install all new O-rings and back-up c. Install back-up rings and O-ring in internal
rings during reassembly of the actuator. Lubricate groove of gland. Install O-ring between back-up
all internal parts, O-rings, and back-up rings with rings with contour on back-up ring next to the O-ring.

1. Piston 5. Rod End 9. Back-Up Ring
2. Back-Up Ring 6. Lock Nut 10. O-Ring
3. O-Ring 7. Retainer Ring 11. Back-Up Ring
4. Cylinder 8. Gland 12. O-Ring J‘
Figure 5-8. Main Gear Actuator
5-24 D991C3-13 Temporary Change 1
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NOTE

5-21 for later configurations.

Main Gear Actuator
Pivot Assembly
Strut Support

Gear Strut

Support Assembly
Up Indicator Switch
Shaft

Arm

Actuator Rod End
Sector Gear

Shims

12. Pinion Gear

13. Spacer

14. Plate

15. Bearing

16. Grease Fitting

17. Support Assembly
18. Tang Washer

19. Nut

20. Set Screw % o

(2N N
Pl

R

b b
- O
L] L]

Switch (8) and bracket used on early
models. Refer to figures 5-10 and

W@~ % Install with Loctite grade AV sealant.

Refer to paragraph 5-47
for use of shims (11).

Figure 5-9. Sector Gear, Pinion Gear and Main Gear Actuator Removal and Installation

d. Install gland on piston rod. Use care and pre-
vent damage to O-ring and back-up rings.

e. Install piston and gland into cylinder and install
retainer ring at end of gland.

f. Install rod end and lock nut on piston rod.

¢. Install actuator mounting pin in actuator.

l 5-45. INSTALLATION. (Refer to Figure 5-9.)

a. Place actuator into position and insert mounting
pin in support.

b. Install removed support and attaching bolts,
washers and nuts; install cotter pin.

c. Adjust rod end and attach to sector gear arm.

d. Connect hydraulic hose.

e. Using an external power source, cycle landing
gear (o bleed hydraulic system. Keep reservoir full
of fluid.

f. Install access plate, carpet and seats removed
for access.

g. Lower aircraft to ground.

D991C3-13 Temporary Change |
18 November 1977

5-45A. SECTOR GEAR ASSEMBLY.

5-45B. REMOVAL.
a. Jack aircraft in accordance with procedures out-
lined in Section 2.

b. Remove main gear strut as outlined in applic-
able paragraph,

¢. Disconnect main gear actuator rod end from
sector gear arm.

d. Remove four bolts and washers securing sector
gear and shaft assembly to landing gear inboard sup-
port forging.’

e. Pull sector gear from pinion gears. Retain
shims between support forgings, in their respective
positions. These shims are used to align sector gear
with pinion gears. Use care and do not damage land-
ing gear UP switch.
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5-45C. DISASSEMBLY AND INSPECTION. ( Refer to
figure 5-9.)

a. Remove set acrew (20) and using a punch made
of soft metal, drive shaft (7) from forging (5) and
arm (8).

b. Remove bolts securing sector gear(10) to arm
(8) and remove arm from sector gear. Clean all
parts with cleaning solvent. )

¢. Inspect all threaded parts for freedom of cracks
and general servicability.

d. Inspect all parts for cracks, anicks and signs of
excessive wear.

e. Discard dammaged or worn parts with new parts.

5-45D. REASSEMBLY AND INSTALLATION. ( Refer

to figure 5-9.) '
a. Reverse procedures outlined in paragraphs 5-

45B and 5-45C to reassemble and install sector gear

assembly. Prime threads of set screw (20) with grade
AV Loctite before installing.

5-46. PIVOT AND PINION GEAR ASSEMBLY,

5-46A. REMOVAL. (Refer to figure 5-9.)

a. Jack aircraft in accordance with Section 2.

b. Remove main landing gear strut as outlined in
paragraph 5-35. :

c. Disconnect main gear actuator rod end from
sector gear arm.

d. Remove four bolts and washers securing sector
gear and shaft assembly to the landing gear inboard
support forging.

e. Pull sector gear from pinion gears. Retain
shims, between support forgings, in their respective
positions. These shims are used to align sector gear
with pinion gears. Use care and do not damage land-
ing gear up switch,

f. Disconnect brake line and remove swivel fitting
at outboard end of pivot assembly.

g. Form locking tang away from nut attaching
pinion shaft to forging and loosen nut.

h. Remove nut, wagher and bolt securing pinion
shaft to pivot assembly.

i. Remove four bolts and washers attaching pinion
and bushing to landing gear forging,

). Pull pinion from pivot assembly and forging
noting position, and number of shims and spacers.
Retain shims, spacers, tang washer, and nt.

k. Remove pivot assembly, It may be necessary

to remove downlock mechanism to remove pivot
assembly.

5-47. INSTALLATION. (Refer to figure 5-9.)

a, Paint mark the outboard faces of the two pinion
teeth, located next to the centerline of symmetry
and facing key groove on pinion shaft,

b. Slide greased pivot shaft end into the outboard
support forging bushing.

c. With plate, thick aluminum spacer (PIN 2041015-
4) on pinion slide pinion through bushing and into the
pivot assembly. Do not fix pinion at this time.

d. Place sector gear and shaft assembly to the
landing gear up position inboard support forging and
engage {irst lower sector teeth between the marked
teeth on both pinions with struts in up position; push
bevel gear subassembly (sector gear and shaft assem-

5-26

bly) toward the support forging acting simultaneously
at the actuating arm to accomplish rotation of the
gears until full engagement is realized.

. Pulling bevel gear subassembly forward and
pinions toward center of aircraft, adjust gear engage-
ment as required, that is teeth faces of the sector
and the pinion to be flush within 0. 015-inch T.LLR,,
and backlash of gears 0,004 to 0.0086 inch.

NOTE

With gears engaged, measure resulting gap
between pinion shoulder and spacer next to
the inboard bushing inner race, and between
bevel gear support and inboard support forg-
ing.

The following shims are used as required to shim
the pinion shaft as required for correct gear engage-
ment,

2041015-2 . . . . . .. ... .. . . 0.025-in
2041015-1 . . . . . . . ..o .. 0.012-in
2041015-3 . . . . . . . . . . . .« . «0.050-in
2041015-5 . . . . . . .. e e« e o s o +0.005-in

The following shims are used as required between
the bevel gear support forging and inboard support
forging to shim bevel gear engagement.

2041018-1 . . . . . . ..o 0o e e 0.050—§n
2041018-2 . . . . . .. ..o L. . 0.025-in
2041018-3 . . . . . . . ... .. 0.012-in

f. With shims as needed, slide pinion shaft through
the inboard forging bushing, add spacer, key washer,
and nut, and push pinion shaft into pivot assembly.
Tighten pinion shaft nut and safety by bending washer
tang across nut flat.

g. Install bevel gear assembly as in step "d’’ with
required shims. Install bolts and washers securing
assembly to inboard forging.

h. Attach main gear actuator rod end (9) to arm (8).
If set screw (20) was removed or loosened, reinstall
with Loctite grade AV sealant.

i. Install bolt securing pinion to pivot assembly.

j. Install landing gear strut and rig landing gear

as outlined in paragraph 5-48.

5-48. MAIN LANDING GEAR RIGGING - THRU
17TTRG0212. (Refer to figure 5-10.)

NOTE

Steps 5-48b thru 5-48k pertain to bonding of
the main gear strut support assemblies (7)
to the main gear strut (1), and positioning
to support assemblies for proper contact
with main landing gear support (2). These
steps need not be performed unless:

1. New strut support assemblies are being installed.

2. Existing bonding has loosened and rebonding is
required.

3. Landing gear rigging inspection or malfunction
indicates the need to break existing bond and reposi-
tion support assemblies.

4. It is determined that strut support assemblies
were not bonded during a previous installation.

D991C3-13 Temporary Change 1
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< REFER TO PARAGRAPH 5-48 FOR
(- RIGGING PROCEDURES RELATIVE
Vi \ TO THIS FIGURE. THIS FIGURE
VL AND RIGGING PROCEDURES ARE
A APPLICABLE THRU AIRCRAFT
Y \\\ SERIALS 177RG0212 AND F177RG

Apply adhesive
(3M EC-2216)
or equivalent

Detail E

1. Main Landing Gear Strut 10. Collar

2. Main Landing Gear Support 11. Adapter

3. Pivot Assembly 12. Bolts

4. Main Landing Gear Actuator 13. Screws A

5. Rubber Bumper 14, Solenoid Mount Bracket 5

6. Main Landing Gear Wheel Well 15. Downlock Switch . D @,

7. Main Landing Gear Strut 16. Eccentric Spacer Detail £:%
Support Assembly 17. Pin Y

8. Main Landing Gear Downlock 18. Switch Bracket

9. Silencer 19. Up Indicator Switch

Figure 5-10. Main Landing Gear Rigging Procedures (Sheet 1 of 2)
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DOWNLOCK CHECK GAGE

SPECIAL TOOL #SE997-3

25R

.193 HOLE

05 .01

fe—v 2.09 (TYP) —=

PREFERRED

+ 4 tcugex %3 unxs
03
MATERIAL: .040 2024T3 ALUMINUM SILKSCREEN OR PRINT
AS SHOWN--cnccnccmaa
Refer to paragraph 5-37 for tool use. DO NOT STEEL-STAMP

SHIM
SPECIAL TOOLS #SE997-1 (LH) and #SE997-2 (RH)

2.00
F
NOTE
f These tools may be fabricated
locally, using the dimensions
45° shown, or acquired as a kit
MATERIAL: . 025 2024T3 ALUMINUM from the Cessna Service Parts
Center, by ordering SE997.
LEFT-HAND TOOL SHOWN
(RIGHT-HAND TOOL SHOULD
BE BENT OPPOSITE)
SPECIAL TOOLS #SE997-1 AND #SE997-2
Refer to paragraph 5-37 for tool use. ARE EFFECTIVE THRU 177TRG0212
l Figure 5-10. Main Landing Gear Rigging Procedures (Sheet 2 of 2)
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N MAIN LANDING
ENNGEAR SUPPORT {3

N SPECIAL
j TOOL

#SE997-2 PR

Figure 5-11. Checking for Simultaneous Contact (Sheet 1 of 2)

This figure illustrates special tool #SE997-2 (RH) in place between silencer pad and main
landing gear support. Left-hand tool, #SE997-1, should be used in the same manner.

Prior to performing any bonding operation on the strut
or strut support assemblies, all existing bonding must
be completely removed. If the parts are new or have
not been previously bonded, use #400 wet-or-dry
sandpaper, or remove iridite finish from inner sur-
face of adapter (11) and mating surface of collar (10).
Using paint remover, remove paint from main gear
strut in the area covered by the collar.

NOTE

It is recommended that during rigging pro-
cedures, an external power source be con-
nected to the aircraft. Maintain 13. 8 volts
during the rigging procedures.

a. Roll back carpet between front and rear seats.
Remove access plates above lock assemblies.

D991C3-13 Temporary Change 1
18 November 1977

b. Jack the aircraft in accordance with procedures
outlined in Section 2.

c. With main landing gear rotating freely, adjust
strut support assemblies to a nominal distance of
1. 8-inches from pivot assemblies (3).

d. Loosen 3 bolts (2 forward and 1 aft), attaching
solenoid mount bracket (14) to bulkhead station 123.5.
LOOSEN AFT BOLT FIRST to allow bracket to self-
align.

e. Mark area covered by strut support assemblies
(7). Back off strut support assemblies and apply MIL-
S-22473 Grade AV or Loctite Catalog No. 87 to areas
marked, and replace strut support assemblies.

f. Using hand pump, bring landing gear to nearly
full-down position. As the landing gear approaches
full-down, check top surface of strut support assem-
blies (7) for squareness and simultaneous contact with
bottom surface of landing gear support (2).
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Figure 5-11. Checking for Simultaneous Contact (Sheet 2 of 2)

This figure illustrates the correct method of using special tools, #SE997-1 and -2, for checking
simultaneous contact of silencer pads against main landing gear supports.

NOTE

Check squareness of contact by using .004-
inch feeler gage. Gage should not fit between
support and support assembly. Check simul-
taneous contact by inserting special tool
4SE997-1 (LH) and #SE997-2 (RH) between
support and support assembly prior to gear
reaching full-down. Side that contacts first
will unlock easiest. Refer to shect 2 for

tool fabrication. (Refer to figure 5-11 for
tool usage).

NOTE
Suitable supports may be placed under tires

to hold gear hard against shims or tools
without additional use of hand pump.

g. Assure that right and left support assemblies
(7) make contact with landing gear supports (2) simul-
taneously and completely square. Adjust collars (10)

5-30 Change 1

in or out and position adapters (11) as required, to
obtain simultaneous contact.

NOTE

If one support assembly makes contact before
the other, move support assembly NOT making
contact, inboard until the space between sup-
port assembly (7) and support (2) is one-half
(1/2) what it was when the first support assem-
bly made contact. Move opposite support as-
sembly outboard exactly the same amount the
first was moved inboard. One support assem-
bly should now be positioned outboard from the
1. 8-inch point (refer to step '""c'') exactly the
same amount the opposite support assembly

is positioned outboard of the 1. 8-inch point.

h. Recheck for simultaneous contact and square-

ness.



SWING ARM

MISALIGNED

CORRECTLY [
ALIGNED

Figure 5-12. Misalignment of Lock Mechanism Components

~ .is figure compares lock mechanisms. The assembly at left is misaligned. Ends of link are mis-
Jigned with ends of swing arm. This condition can be caused by a bent upper pin on downlock sup-
port assembly. Rigging the lock assemblies too low will bend the upper pin on lock assembly and
cause binding of linkage. The assembly at right in this figure is desired, as the link works freely

inside the swing arm, resulting in proper operation.

NOTE

With gear in full-down position, light tapping
wit™ fiber or plastic mallet on bottom side of
support assembly (7) should position support
assembly to required squareness of contact
with main landing gear support (2).

i. After final adjustment, tighten bolts (12) snugly,
tai:ing care not to move collars (10) or adapters (11).
j. Pull relief valve to relieve pressure. Release
locks and remove wheel supports to allow landing

gear to fall to "trail" position.

k. Mark position of adapters (11) on collars (10)
and remove adapters.

1. Tighten bolts (12) to 60-90 lb-in.

m. Apply adhesive (3MEC-2216 or equivalent) to
collar (10) as shown in detail "C'". Bond adapter (11)
to collar in the previously marked position and tight-
en screws (13).

NOTE

It is recommended that cure time and tem-
perature recommendation for adhesive be

followed closely to assure maximum effec-
tiveness of the bond.

n. After cure time has elapsed, to prevent rust,
prime unpainted portion of strut (1) with Red Oxide
Primer (Enmar Synthetic Primer or equivalent).
Apply top coat of aircraft exterior paint.

{CAUTION]

Mask off all surfaces and edges of silencer
(9) prior to painting, as paint will craze
material and loosen bond.

1. Adjust downlocks (8) as follows: Manually trip
locks to ""locked' position. If binding occurs, check
for misalignment of components as illustrated in
figure 5-12, Using tool #SE997-3, check for over-
center linkage to be . 02-inch overcenter (refer to
view A-A). When using tool #SE997-3, clearance
should be more than .01-inch, but less than .03-
inch. After adjustment has been made, apply Loctite
Catalog No. 87 to eccentric spacer (16 - Detail D).

NOTE

Tool #SE997-3 may be fabricated locally

in accordance with instructions outlined on
sheet 2, or may be ordered from the Cessna
Service Parts Center.

2. Manually unlock downlocks.

3. Using hand pump, lower landing gear to a nearly
full-down position and insert . 025-inch shim or tools
#SE997-1 (LH) and #SE997-2 (RH) between top faces
of strut support assemblies (7) and bottom faces of
supports (2). Refer to figure 5-11 for tool usage.
Suitable supports may be placed under tires to hold
gear hard against shims or tools without additional
use of hand pump.
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I Figure 5-13. Adjusting Downlocks Vertically and Outboard

This figure illustrates the correct method of movin

g the downlocks vertically and outboard. This

should be accomplished with the aid of a helper to tighten the bolts. TIGHTEN (2) FORWARD

BOLTS FIRST. TIGHTEN AFT BOLT LAST.

NOTE
-
Tools *SE997-1 and SE997-2 may be fabri-
cated locally in accordance with instructions
outlined on sheet 2 or may be ordered from
the Cessna Service Parts Center.

4. Pins in pivot assemblies (3) should be engaged
in downlock latches and locks tripped to ""locked"
position.

5. Move downlock (8) vertically to position lower
leg of downlock latch solid against bottom of pin (17)
and outboard (horizontally) to obtain .02 to .06
dimension shown in view A-A. This will approxi-
mately center latch horizontally on exposed portion
of pin (17). Refer to figure 5-13 for correct method
of adjustment.

NOTE

If the preceding condition cannot be obtained:
pin on bottom leg of fork, it may be necessary
to move both support assemblies (7) inboard
equally, the minimum amount required to
prevent weight of the aircraft from riding on
lock mechanism rather than silencer (9). If
it is necessary to move support assemblies
inboard, recheck silencer pad adjustment

per step "'f".
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6. Using a suitable gage, check for .02 to .06-inch
depth of pin (15) in throat of latch. Depth of engage-
ment may be increased by moving lock assembly (8)
inboard or adding plate against flange of solenoid
mount bracket. Reverse procedures to decrease
engagement. Tighten attaching bolts.

NOTE

TIGHTEN 2 FORWARD BOLTS FIRST.
TIGHTEN 1 AFT BOLT LAST. Refer to
figure 5-13. If assembly does not tighten
firmly against bulkhead and maintain
position, check downlock support assem-
blies as shown in figure 5-14,

7. Remove tire supports; pull relief valve to re-
lieve pressure, if required.

8. Remove .025-inch shims.

9. Check unlock force on downlock as follows:

|WARNING|

Check unlock force on one gear and re-
engage lock before checking opposite side.

10. Manually unlock locks by pushing on overcenter —
point on linkage. Using push-pull fish scales, and



Figure 5-14. Downlock Support Assemblies
The serrations on the assembly at left

This figure compares downlock support assemblies.
are not sharp and defined, while those on the assembly at right are sharp to the touch and

should 'bite'" into the bulkhead.

, ’.')h

..\\ ;

) )m}')) »mmmb ]

?!

Downlock Indicator Switch Adjustme nt

»

Figure 5-15.
This figure illustrates the downlock linkage position at the time of downlock

indicator switch operation.

Change 1
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5-34

Figure 5-16. Sequence Switch Adjustment

This figure illustrates the approximate lock position when the sequence switches operate.

Figure 5-17. Checking Alignment of Solenoid Bracket Flanges

This figure illustrates the check for alignment of flanges on solenoid mount bracket. The
bracket flanges at left are in alignment, while the amount of misalignment is shown at

right. Misaligned flanges on this bracket will distort bracket, causing solenoid plunger to
bind, either in the solenoid or in lock mechanism.

Change 1



Figure 5-18. Comparing Solenoid Plungers

This figure compares solenoid plungers. The plunger at left is desired because the plunger extension

is straight and rigid, while the extension on the right is loose, and will use up the rocking motion of
the solenoid.

-~ -

Figure 5-19. Comparing Solenoid Return Springs

This figure compares a close-wound end spring (left) with an open-wound end spring (right).
Close-wound end spring (left) should be used in lieu of open-wound end spring (right) to pre-
vent spring from winding over spacer. Spring on the left is conical. This is the type of

spring installed on later aircraft. Spring can be cylindrical so long as it has close-wound ends.
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Figure 5-20.

Installation of 25 1b Shot Bags

This figure illustrates the correct method of installing 25 lb shot bags on each wheel and

braxe assembly during cycle test.

pushing on overcenter linkage, measure unlock force.
Unlock force should be approximately 3 to 4 pounds.
After checking unlock force on both sides with the aid
of a helper manually support gear legs and trip locks
to allow gear to fall to ""trail" position.

o. Extend landing gear using aircraft battery power.
Check for simultaneous locking action and assure that
no interference exists between locking mechanism and
aircraft structure.

NOTE

Particular care should be taken to check
solenoid plunger clearance.

p. Adjust downlock limit switches (15) to make
contact just before overcenter linkage passes center
in the locking direction. Refer to figure 5-14.

q. Select normal gear retraction. Check for simul-
taneous operation of both downlocks unlocking.

r. Adjust sequence switches shown in figure 5-15,
and fasten attaching screws.

5-36 Change 1

Do not retract gear into wells with shot bags on wheels.

s. Check downlock assemblies (8) for drag-free
operation. If drag is evident, check alignment of
components as shown in figures 5-17, 5-18 and 5-19.
Plunger should work freely.

t. Adjust main gear actuating cylinder rod to bot-
tom the piston out when the landing gear is fully re-
tracted and the rubber bumpers (5) are half-way de-
flected.

u. Adjust main gear actuator switch for .03 to
.06-inch overtravel when the gear is in the retracted
position and the main gear actuator piston is bottomed
out.

v. Check wheel and tire clearance in wheel wells
(6).

NOTE

Some early aircraft may have excessive
shim build-up for wheel alignment, causing
tire to drag aft side of wheel well. This
condition can be remedied by installing

I



single wheel alignment shims (P/N2041033-1),
used on later aircraft. These shims are
available from the Cessna Service Parts
Center.

w. Attach external power source and cycle gear
several times to assure proper operation, checking
light indications. Approximate travel time of land-
ing gear is 11-13 seconds in each direction,

NOTE

Lay a 25 1b. shot bag on each main wheel
and brake assembly as shown in figure 5-20,
during cycle test. This will preload the
downlock agssemblies and simulate the
approximate loads on the main landing

gear while airborne. Gear should lock

and unlock satisfactorily with shot bags

in position on wheels. Do not retract

gear into wells with shot bags in place

on wheels,

x. After cycle test, disconnect external power
source and remove aircraft from jacks.

5-49. MAIN LANDING GEAR RIGGING. (177RG0213
THRU 177RG0282). (Refer to figure 5-21,)

a. Jack aircraft in accordance with instructions
outlined in Section 2.

b. With main gear rotating freely, loosen 4 bolts
attaching shell assembly to saddle (items 11 and 10).

NOTE

Three bolts can be easily removed. The
fourth can be removed with a 90° offset
open-end wrench.

c. Loosen, but do not remove bolts; remove shell
assembly (11).

d. Remove bolt attaching eccentric bushing (13),
allowing saddle (10) to be removed from aircraft.

e. Reinstall shell on saddle and temporarily hold
the assembly in approximate position on the aircraft.

f. Using band pump, rotate main gear to full-down
position. Strut support assembly (7) will self-align
into correct position fore and aft.

g. With soft pencil or suitable marker, mark main
landing gear support forging (2) on rear edge of strut
support assembly (7).

h. Allow main gear to rotate freely, allowing strut
support assembly to be removed.

i. Remove shell assembly (11) from saddle (10).
Install support assembly (7), eccentric bushing (13},
washer and bolt in approximate position on aircraft.

j. Rotate eccentric bushing (13) until aft edge of
support assembly (7) matches line marked on main
landing gear support forging.

NOTE

Correct position of eccentric bushing is in
outboard quadrant position.

k. Reinstall shell assembly (11) on saddle (10) and
tighten 4 bolts.

1. Using hand pump, rotate main gear to full-down
position. Observe that both gear springs contact shell
assemblies simultaneously.

m. Add or remove shims (9) as required to obtain
simultaneous contact.

NOTE

Nominal condition is one .032-inch thick
shim. Allowable range is from no shims
to two . 032-inch shims or any combination
between.

n. After shims are installed, tighten bolt attaching
eccentric bushing.

0. Temporarily install shells (11) and rotate main
gear to full-down position, checking for correct
alignment and simultaneous contact of strut support
assemblies (7).

p. Allow main gear to rotate freely. Insert.025-
inch lock adjustment shim (14) between shell (11) and
saddle (10). Shell must be loosened and slid down to
facilitate insertions of . 025-inch lock adjustment
shim (14).

q. Using hand pump, rotate main gear to full-down
position. Suitable supports may be placed under tires
to hold gear hard against . 025-inch lock adjustment
shims without additional use of hand pump while ad-
justing downlocks.

1. Adjust downlock agsemblies (8) as follows:
Manually trip locks to ''locked’ position. Using tool
#SE997-3, check for overcenter linkage to be .01-
inch to . 05-inch overcenter. The desired amount is
.03-inches. (Refer to view B-B.) Rotate eccentric
bushing, if required, to adjust, Check linkage and
solenoid action for completely free motion.

NOTE

Tool #SE997-3 may be fabricated locally in
accordance with instructions outlined in

figure 5-10, sheet 2, or may be acquired from
the Cessna Service Parts Center.

2. Manually unlock downlocks.

3. Pins (20) in pivot assemblies (3) should be en-
gaged in downlock latches and locks tripped to
"locked'* position.

4. Move downlocks (8) as required to vertically
center pin (20) in latch (18). Using a suitable gage,
check for . 02-inch to . 06-inch depth of pin (20) in
the throat of latch (18). Depth of engagement may
be increased by moving lock assembly (8) {nboard or
by adding plate against flange of solenoid mount brack-
et (15). Reverse procedures to decrease engagement.
Tighten attaching bolts.

5. Remove tire supports, pull relief valve to re-
lieve pressure, if required.

6. Remove . 025-inch lock adjustment shim (14).

7. Check unlock force on downlocks as follows:

|WARNING'

Check unlock force on one gear and re-
engage lock before checking opposite side,

8. Manually unlock locks by pushing on over-center
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REFER TO PARAGRAPH 5-49 FOR
RIGGING PROCEDURES RELATIVE
TO THIS FIGURE, THIS FIGURE
AND RIGGING PROCEDURES ARE
APPLICABLE FOR AIRCRAFT
SERIALS 177RG0213 AND F177RG
0043 THRU 177RG0282 AND F177RG

Y

SPECIAL TOOL
#SE997-3 IN
PLACE

19

.025 inch lock

adjustment shim/O\/>\)G
1" 1 G
/ Detail E
|
12 . 025 inch lock adjustment LN
View G-G shim in position. e
1. Main Landing Gear Strut 12. Liner 19 o~ 2
2. Main Landing Gear Support 13. Eccentric Bushing \ )
3. Pivot Assembly 14. Lock Adjustment Shim 18
4. Main Landing Gear Actuator 15, Solenoid Mount Bracket .
5. Rubber Bumper 16. Sequence Switches
6. Main Landing Gear Wheel Well17. Eccentric Spacer o
7. Main Landing Gear Strut 18. Latch . ®
Support Assembly 19. Downlock Switch a”
8. Main Landing Gear Downlock 20. Pin »
9. Shim 21. Up Indicator Switch
10. Saddle
11. Shell

Figure 5-21. Main Landing Gear Rigging Procedures
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point on linkage. Unlock force should be approxi-
mately 3 to 4 pounds. After checking unlock force on
both sides with the aid of a helper manually support
gear legs and trin locks to allow gear to fall to
‘'trail" position.

r. Extend landing gear using aircraft battery power.
Check for simultaneous locking action and assure
that no interference exists between locking mechanism
and aircraft structure.

8. Adjust downlock limit switches (19) to make con-
tact when downlocks are locked.

t. Select normal gear retraction. Check for simul-
taneous operation of both downlocks unlocking.

u. Adjust sequence switches (16) to be actuated when
solenoid trips, then fasten attaching screws.

v. Check downlock assemblies (8) for drag-free
operation of solenoid plunger. Tilt mounting bracket,
if necessary, to correct solenoid adjustment.

w. Adjust main gear actuating cylinder rod to bot-
tom the piston out when the landing gear is fully-
retracted and the rubber bumpers (5) are half-way
deflected.

x. Adjust main gear actuator switch (21) for .03-
inch to . 08-inch overtravel when the gear is in the
retracted position and the main gear actuator piston
is bottomed out.

y. Check wheel and tire for positive clearance in
wheel wells.

z. Attach external power source and cycle gear
several times to assure proper operations, checking
light indications. Approximate travel time of landing
gear is 11-13 seconds in each direction.

NOTE

Lay a 25 1b shot bag on each wheel and brake
assembly during cycle test. This will simu-
late the approximate air loads on the main
landing gear while airborne. Gear should
lock and unlock satisfactorily with shot bags
in position on wheels. Do not retract gear
into wells with shot bags on wheels. After
cycle test, disconnect external power source
and remove aircraft from jacks.

5-50. MAIN LANDING GEAR RIGGING. (177RG0283
AND F177TRG0063 THRU 177TRG0432 and F177TRG0092.)
(Refer to figure 5-22.)

NOTE

It is recommended that during rigging pro-
cedures, an external power source be con-
nected to the aircraft. Maintain 13. 8 volts
during the rigging procedures.

a. Roll back carpet between {front and rear seats.
Remove access plates above lock assemblies.

b. Jack aircraft in accordance with procedures
outlined in Section 2.

¢. With main landing gear rotating freely, assemble
a left-hand saddle (10) and a . 032-inch shim (9) in
place beneath left-hand outboard forging (2) with the
cam portion of the bushing outboard. Temporarily
tighten bolts and install right-hand saddle and shim
in the same manner.

d. Position a shell assembly (12) on each saddle

D991C3-13 Temporary Change 1
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(10) and temporarily tighten retainer bolts.

e. Install main landing gear downlocks (8), actuator
mounting brackets (16) and actuators (14) (if removed).
Adjust jam nuts (15) to position actuators at approxi-
mately mid-position of the fore and aft adjustment.
Adjust eccentric bushing (17) supporting the latches
(23) so that the cam portion of the bushing is aft;
temporarily tighten bolts.

f. Connect all hydraulic lines and ftll system with
hydraulic fluid.

g- Using either the emergency hand pump or Hydro-
Test unit, bring landing gear to a nearly full-down
position. As the landing gear approaches full-down,
check shells (12) for alignment. Rotate saddle as-
semblies (10) on bushings (11) for alignment with
gear legs. If assembly is too far forward or too
far aft, drop landing gear out, remove shell (12) and
turn bushings (11) as required to move assemblies
forward or aft as required; replace shell.

h. When alignment is obtained, check for simulta-
neous contact of gear legs to shells (12). When proper
alignment and simultaneous contact of gear legs to
shells is achieved, remove the landing gear shells and
tighten the bolts installed vertically which attaches the
eccentric bushings and saddles to the outboard landing
gear forgings. Reinstall the landing gear shells and
tighten the four bolts on each saddle which attach the
shells to the saddles. Safety wire the subject shell at-
tachment bolts.

NOTE

If contact is not simultaneous, shims (9)
may be added or removed to obtain simul-
taneous contact. Any shim or combination
of shims that will allow the downlocks to be
adjusted is permissible, as long as the
total is no more than . 064-inch thick (2
thick shims). Nominal is .032-inch (1
thick shim) on each side. Minimum is no
shims.

i. Bring landing gear into full-down position.

j- Observe relationship of latch (23) to pin (24) in
forging (3). Jaw of latch (23) must be parallel to pin
(24) to avoid eccentric loading and provide smooth
operation. Bottom of latch support block (21) may be
moved inboard or outboard to provide latch-pin align-
ment.

k. When alignment is obtained, tap top of support
lightly with a fiber mallet to be sure upper support-
attach bolts are at bottom of holes. This will prevent
shifting of the locks (8) downward when a lead is ap-
plied. Torque up two support mounting bolts and one
actuator bracket bolt on each side.

1. With gear legs held hard against saddles (10)
by hydraulic pressure or supports under wheels, ad-
just latch eccentric bushings (17) to obtain . 002-inch
to . 003-inch clearance between the tip of the latch (23)
and the pin (24) as the latch is operated. This adjust-
is to be made on new parts or after parts replacement.
In service, when adjustment reaches .025-inch, reset
to .010-inch. Tighten self-locking nuts to hold bush-
ings in place.

m. With latches (23) in place against pins (34), ad-
just jam nuts holding actuators (14) to take up all

slack in the linkage, but not tight enough to start
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REFER TO PARAGRAPH 5-50 FOR
RIGGING PROCEDURES RELATIVE
TO THIS FIGURE. THIS FIGURE
AND RIGGING PROCEDURES ARE
APPLICABLE FOR AIRCRAFT
SERIALS 177RG0283 AND F177RG
0063 THRU 177TRG0432 AND F17TRG

1. Main Gear Strut 13. Liner
2. Main Gear Support 14, Actuator
J. Pivot Assembly 15. Jam Nut
4. Main Gear Actuator 18. Actuator Bracket
5. Rubber Bumper 17. Eccentric Bushing
6. Wheel Well 18. Switch Actuator
7. Main Gear Strut 19. Switch Assembly
Support Assembly 20. Arm
8. Main Gear Downlock 21. Support 51038-1
9. Shim 22, Link GAGE
10. Saddle 23. Latch GAGE IN b
11. Eccentric Bushing 24. Pin
12. Shell VIEW LOOKING “—.002"-
GAGE IN "NO-GO'" POSITION~,UP AND FORWARD . 005"
Figure 5-22. Main Landing Gear Rigging Procedures
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pulling latch; tighten forward jam nut with special
tool #SE1039-1, which can be acquired from the
Cessna Service Parts Center.

NOTE

With tool #SE1039-1, turn front jam nut
against bracket and recheck links. If links
are tight, readjust so that links are free
but not loose. Back up front nut approxi-
mately 1/4 turn. Tighten aft nut approxi-
mately 1/4 turn by hand, then tighten front
jam nut with tool #SE1039-1. Recheck and
readjust as necessary.

n. Release latches and allow landing gear to rotate
freely.

0. With power on and pump circuit breaker (35 amp)
pulled out and using hand pump, pump just enough
strokes to position downlock actuators (14) to lock
position. Loosen two screws holding magnetic switch
(19) to support block (21).

p. Slide switch up as far as possible. With a helper
holding opposite switch actuated, insert "GO" end of
special tool #SE1038-1, available from the Cessna
Service Parts Center, into downlock latch (23), de-
pressing vanes which hold the magnet.

g- While holding gage, carefully slide switch down-
ward until switch actuation is indicated by an audible
"click’ of the relay and illumination of the green gear-
down light. Tighten screws holding switch.

r. Remove and reinsert ""GO" gage to check opera-
tion. Remove gage and insert "NO-GO'" end of gage.
No response should be encountered.

NOTE

If switch cannot be adjusted from UP position,
move switch to full-down position and adjust
in an upward direction.

8. An alternate method of checking switches 18 as
follows: Release latches and allow main landing gear
to rotate freely. Using hand pump, pump just enough
strokes to position downlock actuators (14) to "lock"
position. Loosen two screws holding magnetic switch
(19) to support block (21).

1. Slide switch up as far as possible.

2. Connect ohmmeter or continuity light to the
switch leads.

3. Depress vanes across throat of latch until
from .03-inch to . 06-inch of the vanes is extended
past the throat of the latch.

4. Holding this vane position, slide the switch
down until contact is indicated.

5. Tighten two screws holding switch.

t. Adjust opposite landing gear in the same manner,

NOTE

If aircraft is non-operational, position down-
lock actuators in full-aft or ""locked" position.
Disconnect switch from aircraft system and
connect to ohmmeter or continuity light. Dis-
regarding opposite switch, adjust switch in
same manner as in steps "o" thru "r", ex-
cept that indication will occur on chmmeter,
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NOTE

The preceding procedures for checking
magnetic switches are necessary because
magnetic switches do not produce an audible
“click" as is characteristic of other type
switches.

u. Adjust main gear actuator cylinder rod to bot-
tom the piston out when the landing gear is fully re-
tracted and the rubber bumpers (5) in strut wells are
half -way deflected.

v. Adjust main gear actuator magnetic limit switch
for . 03-inch to . 08-inch overtravel when the gear is
in the retracted position and the main gear actuator
piston is bottomed out.

w. Check wheel and tire for positive clearance in
wheel wells.

x. Attach external power source and cycle gear
several times to assure proper operation, checking
light indications. Approximate travel time of landing
gear is 11-13 seconds in each direction.

NOTE

Lay a 25 1b shot bag on each wheel and brake
assembly during the cycle test. This will
simulate the approximate air loads on the
main landing gear while airborne. Gear
should lock and unlock satisfactorily with
shot bags in position on wheels. Do not
retract gear into wells with shot bags on
wheels. After cycle test, disconnect ex-
ternal power source and remove aircraft
from jacks.

5-51. MAIN LANDING GEAR RIGGING. (BEGINNING
WITH 177RG0433 AND F177RG0093). (Refer to figure
5-23.)

NOTE

It i8 recommended that during rigging pro-
cedures, an external power source be con-
nected to the aircraft. Maintain 13.8 volts
during the rigging procedures.

a. Roll back carpet between front and rear seats.
Remove access plates above lock assemblies.

b. Jack aircraft in accordance with procedures out-
lined in Section 2.

c. Allow main gear to rotate freely. Assemble a
left-hand saddle (10) and a .032-inch shim (9) in place
beneath left-hand outboard forging (2) with the cam
portion of the bushing outboard. Temporarily tighten
bolt. Install right-hand saddle and shim in the same
manner.

d. Position a shell assembly (12) on each saddle
(10) and temporarily tighten bolts.

e. Install main landing gear downlocks (8), actuator
raounting brackets (16) and actuators (14) (if removed).
Adjust jam nuts (15) to poaition actuators at approxi-
mately mid-poasition of the fore and aft adjustment.
Adjust the bushings (17) supporting the latches (23)
such that the cam portion of the bushing is aft; and
temporarily tighten.
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REFER TO PARAGRAPH 5-51 FOR

RIGGING PROCEDURES RELATIVE

TO THIS FIGURE. THIS FIGURE

\ AND RIGGING PROCEDURES ARE

o APPLICABLE FOR AIRCRAFT
SERIALS BEGINNING WITH 177RG

, 0433 AND F17TRGO0093.

° ADJUSTMENT
SWITCH

1. Main Gear Strut 13. Liner ADJUSTMENT O
2. Main Gear Support 14. Actuator . o
3. Pivot Assembly 15. Jam Nut ?

4. Main Gear Actuator 16. Actuator Bracket

5. Rubber Bumper 17. Eccentric Bushing

6. Wheel Well 18. Switch Actuator

7. Main Gear Strut 19. Switch Assembly

Support Assembly 20. Arm

8. Main Gear Downlock 21, Support $1038-1

9. Shim 22. Link GAGE —~
10. Saddle 23. Latch GAGE IN
11. Eccentric Bushing 24. Pin "GO' POSITION
12. Shell

Figure 5-23. Main Landing Gear Rigging Procedures
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f. Connect all hydraulic lines and fill system with
hydraulic fluid.

€. Using either the emergency hand pump or Hydro-
Test unit, bring landing gear to a nearly full-down
position. As the landing gear approaches full-down,
check shells (12) for alignment. Rotate saddle assem-
blies (10) on bushings (11) for alignment with gear
legs. If assembly is too far forward or too far aft,
drop landing gear out, remove shell (12) and turn
bushing (11) as required to move assemblies forward
or aft as required; replace sheil (12).

h. The .015-inch maximum dimension (see figure
5-22) between the neoprene shell (12) and the strut
(1) is in reference to the aircraft positioned in a
stand for rigging. This will provide approximately
90:10% contact area with the aircraft on the ground.

i. When alignment is obtained, check for simulta-
neous contact of gear legs to shells (12). When proper
alignment and simultaneous contact of gear legs to
shells i3 achieved, remove the landing gear shells and
tighten the bolts installed vertically which attaches the
eccentric bushings and saddles to the outboard landing
gear forgings. Reinstall the landing gear shells and
tighten the four bolts on each saddle which attach the
shells to the saddles. Safety wire the subject shell at-
tachment bolts.

NOTE

If contact is not simultaneous, shims (9) may
be added or removed to obtain simultaneous
contact. Any shim or combination of shims
that will allow the downlocks to be adjusted

is permissible, as long as the total is no more
than the . 064~inch thick (2 thick shims).
Nominal is . 032-inch (1 thick shim) on each
side. Minimum is no shims.

j. Bring landing gear into full-down position.

k. Observe relationship of latch (23) to pin (24) in
forging (3). Jaw of latch (23) must be parallel to
pin (24) to avoid eccentric loading and provide smooth
operation. The bottom of latch support block (21)
may be moved inboard or outboard to provide latch-
pin alignment. .

1. When alignment is obtained, tap top of support
lightly with a fiber mallet to be sure upper support-
attach bolts are at bottom of holes. This will pre-
vent shifting of the locks (8) downward when a load
is applied. Torque up two support mounting boits
and one actuator bracket bolt on each side.

m. With gear legs held hard against saddles (10) by
hydraulic pressure or supports under wheels, adjust
latch eccentric bushings (17) to obtain . 002-inch to
.003-inch clearance between the tip of the latch (23)
and the pin (24) as the latch is operated. This ad-
justment is to be made on new parts or after parts
replacement. In service, when adjustment reaches
.025-inch, reset to .010-inch. Tighten self-locking
nuts to hold bushings in place.

n. With latches (23) in place against pins (24), ad-
just jam nuts holding actuators (14) to take up all
slack in the linkage, but not tight enough to start
pulling latch; tighten forward jam mut with special
tool #SE1039-1, which can be acquired from the
Cessna Service Parts Center.

D991C3-13 Temporary Change 1
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0. Release latches and allow landing gear to rotate
freely.

p. a’ith power on and pump circuit breaker (35 amp)
pulled out and using hand pump, pump just enough
strokes to position downlock actuators (14) to lock
position. Loosen two screws holding magnetic switch
(19) to support block (21).

NOTE

With tool #SE1039-1, turn front jam nut
against bracket and recheck links. If
links are tight, readjust so that links

are free but not loose. Back up front

nut approximately 1/4 turn. Tighten aft
nut approximately 1/4 turn by hand, then
tighten front jam nut with tool #SE 1039-1,
Recheck and readjust as necessary.

Q. Slide switch up as far as possible. With a helper
holding opposite switch actuated, insert '"GO" end of
special tool #SE1038-1, available from the Cessna
Service Parts Center, into downlock latch (23),
depressing vanes which hold the magnet.

r. While holding gage, carefully slide switch down-
ward until switch actuation is indicated by an audible
"click" of the relay and illumination of the green gear-
down light. Tighten screws holding switch.

8. Remove and reinsert "GO" gage to check opera-
tion. Remove gage and insert "NO-GO' end of gage.
No response should be encountered.

NOTE

If switch cannot be adjusted from UP position,
move switch to full-down position and adjust
in an upward direction.

t. An alternate method of checking switches is as
follows: Release latches and allow main landing gear
to rotate freely. Using hand pump, pump just enough
strokes to position downlock actuators (14) to "lock
position. Loosen two screws holding magnetic switch
(19) to support block (21).

1. Slide switch up as far as possible.

2. Connect ohmmeter or continuity light to the
switch leads.

3. Depress vanes across throat of latch until
from .03-inch to . 06-inch of the vane is extended
past the throat of the latch.

4. Holding this vane position, slide the switch
down until contact is indicated.

5. Tighten two screws holding switch.

u. Adjust opposite landing gear in the same manner.

NOTE

If aircraft is non-operational, position down-
lock actuators in full-aft or '"locked" position.
Disconnect switch from aircraft system and
connect to ohmmeter or continuity light. Dis-
regarding opposite switch, adjust switch in
same manner as in steps "p'' thru "s8", except
that indication will occur on ohmmeter.
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AIRCRAFT SERIALS 177RG0001 THRU 177RG0282 AND F177TRG0001 THRU F177RG0062
PRIOR TO BEING MODIFIED PER SERVICE KITS SK177-21A OR SK177-22A

s 10
' ><\\ ® . 018" THICK THRU
1TTRGO0135 &
FITTRGO0016; . 038"
THICK BEGINNING
n WITH 1TTRGO0136
& F1TTRGO017.

1. Bulkhead 15. Solenoid Mount Bracket

2. Downlock Support Assembly 16. Spacer

3. Switch Mount Plate 17. Solenoid Attach Bracket

4. Downlock Switch 18. Solenoid

5. Downlock Latch 19. Switch Attach Bracket

6. Spring Bracket 20. Insulator

7. Solenoid Plunger Extension 21. Sequence Switch

8. Swing Arm 22. Forward Bolt

9. Pin 23. Plate
10. Spring Bracket 24. Spacer
11. Retainer Ring 25. Link 3K Apply Loctite Catalog No. 87 to
12. Overcenter Spring 26. Eccentric Spacer eccentric spacer (26) after unit
13. Solenoid Return Spring 27. Bolt has been rigged and set.
14. Aft Bolt 28. Pin

Figure 5-24. Main Landing Gear Downlock Assembly (Sheet 1 of 3)
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D~
e
# .018" THICK THRU
17TRGO00135 &
F177RG0016; . 036"
THICK BEGINNING
13 WITH 177RG00136
& F17TTRGO0017.

3K Apply Loctite Catalog No. 87 to n
eccentric spacer (30) after unit 10
has been rigged and set.

AIRCRAFT SERIALS 177TRG0001 THRU 177TRG0212 AND F177RG0001 THRU F1T7TRG0042
WHEN MODIFIED PER SERVICE KIT SK177-21A

AIRCRAFT SERIALS 177TRG0213 THRU 177TRG0282 AND F177TRG0043 THRU F17TRG0062
WHEN MODIFIED PER SERVICE KIT SK177-22A

1. Downlock Support Assembly 12. Plate 22. Adjusting Bolt and Jam Nut
2. Nutplate 13. Retainer Ring 23. Switch Attach Bracket
3. Switch Mount Plate 14. Overcenter Spring 24. Insulator
4. Downlock Switch 15. Solenoid Return Spring 25. Sequence Switch
5. Downlock Latch 16. Aft Bolt 26. Forward Bolt
6. Spring Bracket 17. Solenoid Mount Bracket 27. Plate
7. Solenoid Plunger Extension 18. Spacer 28. Spacer
8. Swing Arm 19. Solenoid Attach Bracket 29. Link
9. Pin 20. Solenoid 30. Eccentric Spacer
10. Spring Bracket 21. Actuator Plate 31. Bolt
11. Actuator 32. Pin

Figure 5-24. Main Landing Gear Downlock Assembly (Sheet 2 of 3)
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VIEW LOOKING DOWN AND AFT
LEFT-HAND DOWNLOCK SHOWN

1. Downlock Support 9. Link 17. Spring

2. Torsion Spring 10. Jam Nut 18. Ball

3. Arm 11. Bracket 19, Back-Up Ring
4. Down Switch Holder 12. Actuator 20. Packing

5. Spacer 13. Spring 21. Valve Body

6. Down Magnet # 14, Spacer 22, Piston & Rod
7. Latch 15. Fitting 23. Plug

8. Bushing 16. Gasket 24, Retainer Ring

BEGINNING WITH AIRCRAFT SERIALS 177RG0283 AND F177RG0063

Figure 5-24. Main Landing Gear Downlock Assembly (Sheet 3 of 3)
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NOTE

The preceding procedures for checking mag-
netic switches are necessary because mag-
netic switches do not produce an audible
"click' as in characteristic of other type
switches.

v. Adjust main gear actuator cylinder rod to bottom
the piston out when the landing gear is fully retracted

and the rubber bumpers (5) in strut wells are half-
way deflected.

w. Adjust main gear actuator magnetic limit switch
for .03-inch to . 06-inch overtravel when the gear is
in the retracted position and the main gear actuator
piston is bottomed out.

x. Check wheel and tire for positive clearance in
wheel wells.

y. Attach external power source and cycle gear
several times to assure proper operation, checking

light indications. Approximate travel time of landing

gear is 11-13 seconds in each direction.
NOTE

Lay a 25 lb shot bag on each wheel and brake
assembly during the cycle test. This will
simulate the approximate air loads on the
main landing gear while airborne. Gear
should lock and unlock satisfactorily with
shot bags in position on wheels. Do not
retract gear into wells with shot bags on
wheels. After cycle test, disconnect exter-
nal power source and remove aircraft from
jacks.

5-52. MAIN GEAR DOWNLOCK ACTUATOR. (Refer

to figure 5-24, sheet 3.)

5-53, DESCRIPTION. Beginning with 17TTRG0283

and F177RG0063, hydraulic downlock actuators are

employed in the main gear downlock system. A

hook-type lock is adjustable by the aid of an eccen-

tsric. Rigging procedures are outlined in paragraph
-50.

5-54. REMOVAL.
a. Jack aircraft as outlined in Section 2.

b. Remove seats and carpet as required for access
to access plate above actuator to be removed; remove

access plate.
c. Spread drip cloth beneath actuator, and discon-

nect, cap or plug the hydraulic lines from the actuator.

d. Referring to sheet 3 of figure 5-24, remove
cotter pin, washer and pin from end of piston rod on
aft side of bulkhead.

e. Loosen jam nuts (10) from threaded portion of
actuator; pull actuator forward out of bracket (11).

J5-55. DISASSEMBLY. (Refer to figure 5-24.)
a. Remove retainer ring (10).
b. Remove plug (19); discard back-up ring and
packing.
c. Remove fitting (1), spring (3) and balls (4).
Remove gasket (2).
d. Remove piston and rod (8); discard back-up

rings and packings.

5-56. PARTS INSPECTION AND REPAIR. Make the
following inspection to ascertain that all parts are in
a serviceable condition.

a. Inspect all threaded surfaces for cleanliness
and for freedom of cracks and excessive wear.

b. Inspect plug (9), piston (8) and body (7) for
cracks, chips, scratches, scoring, wear or surface
irregularities which may affect their function or the
overall function of the downlock actuator.

c. Repair of actuator parts is impractical. Re-
place damaged parts with serviceable parts. Minor
scratches and scores may be removed by polishing
with a fine abrasive crocus cloth (Federal Specifica-
tion P-C-458), providing their removal does not affect
the operation of the actuator.

5-57. REASSEMBLY.

a. Lubricate all internal parts, back-up rings and
packings with hydraulic fluid (MIL-H-5606).

b. Install back-up rings and packings in grooves of
piston (8) and plug (9); install back-up ring and pack-
ing in valve body (7).

¢. Install piston (8) in valve body (7). Use care to
prevent damage to back-up rings and packings.

d. Install plug (9) in valve body (7).

e. Install retaining ring (10).

f. Install gasket (2) on fitting (1).

g. Install bails (4), spring (3) and fitting (1) into
valve body (7).

5-58. MAIN WHEEL ALIGNMENT. Correct main
wheel alignment is obtained through the use of tapered
shims between the gear strut fitting and the flange of
the axle. Refer to figure 5-25 for procedures to be
used in checking wheel alignment. Wheel shims and
the correction imposed on the wheel by the various
shims, are listed in the illustration. Some early air-
craft may have excessive shim build-up for wheel ali-
gnment, causing main gear tires to drag aft sides of
wheel wells, This condition can be remedied by in-
stalling single, special shims (P/N 2041033-1, avail-
able from the Cessna Service Parts Center) used on
later aircraft.

NOTE

Failure to obtain acceptable wheel alignment
through the use of the shims indicates a de-
formed main gear strut or a bent axle.

5-59. NOSE GEAR.

5-60. DESCRIPTION. The retractable nose gear
shock strut is pivoted at the lower front portion of
the engine mount, and retracts aft into the nose
wheel well, Retraction and extension of the nose
gear is accomplished by a double-acting hydraulic
cylinder attached to the lock assembly. Initial ac-
tion of the cylinder disengages the overcenter down-
lock and overcenter uplock before retraction or €x-
tension begins. Nose wheel steering is afforded by
a spring-loaded steering rod assembly (bungee),
linking the nose gear steering collar to the rudder
pedal bars. A fluid filled shimmy dampener is pro-
vided to minimize nose wheel shimmy. Nose gear
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REFER TO FIGURE 1-1 FOR
TOE-IN AND CAMBER VALUES.

PLACE CARPENTER'S SQUARE
AGAINST STRAIGHTEDGE AND
LET IT TOUCH WHEEL JUST

BELOW AXLE NUT

\\\\\(\‘\‘\'\\\\\\ hy
SRR
W

%,

o)

>

{/Z/////.m
s

ALUMINUM PLATES, APPROXIMATELY
18" SQUARE, PLACED UNDER WHEELS

‘./-/k('/uw:"

GREASE BETWEEN PLATES

NOTE
Rock wheels before BLOCK STRAIGHTEDGE AGAINST
checking wheel alignment. TIRES JUST BELOW AXLE HEIGHT
TOP VIEW OF TOE-IN CHECK FRONT VIEW OF CAMBER CHECK
Measure toe-in at edges of wheel flange. Differ- Measure camber by reading protractor level
ence in measurements is toe-in for one wheel. held vertically against outboard flanges of
(half of toe-in.) wheel.
NEGATIVE CAMBER
= \ INBOARD .
FORWARD H
)
LSTRAIGHTEDGE

NOTE

Setting toe-in and camber within these tolerances while the cabin and fuel WS are empty will give
approximately zero toe-in and zero camber at gross weight. Ideal setting is zero toe-in am“l zero
camber at normal operating weight. Therefore, if normally operated at less than gross ngght and
abnormal tire wear occurs, realign the wheels to attain the ideal setting for the load conditions
under which the aircraft normally operates. Refer to the preceding page for shims available and
their usage. Always use the least number of shims possible to obtain the desired result.

Figure 5-25. Main Wheel Alignment (Sheet 1 of 2)
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SHIM POSITION OF CORRECTION IMPOSED ON WHEEL

PART THICKEST CORNER

NO. OR EDGE OF SHIM TOE-IN TOE-OUT POS., CAMBER NEG CAMBER

0541157-1 | AFT .06" ———- ———- 0°3'
FWD -—— .06" 0°3' -_—

0541157-2 UP . 006" ———- 0°30' ———-
DOWN ---- . 006" ——— 0°30'

0541157-3 AFT 12" ———— - 0071
FWD -—-- .12" o°T a——-

0441139-5 UP & FWD ———— 11" 0°25' .
UP & AFT .12 ——— 0°11' -—--
DOWN & FWD R 12" ———— c°11'
DOWN & AFT 117 ——-- ——-- 0°25'

0441139-6 UP & FWD ———— . 22" 0°50' _———
UP & AFT .24" ——— 0°22' ———
DOWN & FWD -—— . 24" ---- 0°22'
DOWN & AFT .22 ———— ———- 0°50'

1241061-1 UP & FWD .03" —— 2°50' ———
UP & AFT . 06" —— 2°49' ——
DOWN & FWD -——-- .06" _——— 2°49"
DOWN & AFT ———- .03" -—— 2°50'

Figure 5-25. Main Wheel Alignment (Sheet 2 of 2)
doors are mechanically closed as the nose gear re- mechanically opened,
tracts. As the nose gear extends, the doors are
J 5-61. TROUBLE sHooTING.
fROUBLE PROBABLE CAUSE REMEDY

HYDRAULIC FLUID LEAKAGE
FROM NOSE STRUT.

Defective strut seals.

Install new seals.

NOSE STRUT DOES NOT
HOLD AIR PRESSURE.

Defective air filler valve,
or valve not tight,

valve. Replace, if

Check gasket and tighten loose

defective.

Defective strut seals.

Replace defective seals.

I 5-62. REMOVAL.

a, Jack aircraft or weight down or tie-down tail to

raise nose wheel from floor.

b. Remove lower engine cowling.

c. Disconnect electrical wire from squat switch
and remove clamps attaching electrical wiring to
nose gear strut.

d. Remove bolt attaching forward drag link to nose

gear strut.

e. Disconnect steering bungee and shimmy damp-

ener at steering collar at top of strut.

f. Remove nuts and washers from bolts attaching
Rotate lower end of

strut trunnion to engine mount.
strut aft to remove strut attaching bolts.
g. Work strut from engine mount.

|WARNING.

Be sure strut is deflated completely before
removing bolt attaching steering collar to
strut or disconnecting torque links.

9-63. INSTALLATION,

NOTE

The nose gear strut should be serviced with
hydraulic fluid and compressed air bzfore

installation.

a. Install bearing inner race in bearings in strut
trunnion and position attaching bolts in inner race
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NOTE

Add or delete shims (item 3A,
figure 5-28) as required to
maintain 4. 780 + . 030 inch
dimensions shown in detail
A-A. Refer to paragraph
5-73 for shim sizes,

1

.780 ¢ ,030

AL

VIEW A-A

Bearing Inner Race

Shimmy Dampener
Overcenter Spring

Nose Gear Actuator

Steering Bungee

Aft Drag Link Assembly
Overcenter Stop Adjustment
Forward Drag Link Assembly
Uplock Hook

Squat Switch

11. Tire
12.

Hub Cap

5-50
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Figure 5-26. Nose Gear Installation




of bearings with large washer under head of bolt.

b. Position strut in engine mount and install at-
taching bolts, washers, and nuts.

c. Connect steering bungee and shimmy dampener
at steering collar.

d. Install bolt attaching forward drag link to nose
gear strut.

e. Connect squat switch electrical wiring and in-
stall clamps securing electrical wiring to strut,

f. Check nose gear rigging in accordance with
paragraph 5-92,

g. Install engine cowling and check rigging of for-
ward nose gear door.

h.. Lower aircraft.

5-64. NOSE WHEEL REMOVAL AND INSTALLA-

TION.

a. Weight or tie-down tail of aircraft to raise the
nose wheel off the floor.

b. Remove nose wheel axle bolt.

c. Use a rod or long punch inserted through one
axle bolt ferrule to tap the opposite ferrule out of
the fork. Remove both ferrules and pull the nose
wheel from the fork.

d. Remove spacers and axle tube from the nose
wheel.

e. Reverse the preceding steps to install the nose
wheel. Tighten axle bolt until a slight bearing drag
is obvious when the wheel is turned. Back the nut
off to the nearest castellation and install cotter pin.

5-65. NOSE WHEEL DISASSEMBLY (Cleveland
Wheel).

a. Remove hub cap, completely deflate tire and
break tire beads loose from wheel rims,

|WARNING|

Injury can result from attempting to separate
wheel halves with the tire inflated. Avoid
damaging wheel flanges when breaking tire
beads loose.

b. Remove thru-bolts and separate wheel halves,

c. Remove tire and tube from wheel halves,

d. Remove bearing retaining rings, grease seals,
and bearing cones.

NOTE

The bearing cups are a press fit in the wheel
halves and should not be removed unless in-
stallation of new cups is necessary. To re-
move, heat wheel half in boiling water for 15
minutes., Using an arbor press, if available,
press out the bearing cup and press in the
new one while the wheel is still hot.

5-66. NOSE WHEEL INSPECTION AND REPAIR
(Cleveland Wheel).

a. Clean all metal parts and the grease seal felts
in cleaning solvent and dry thoroughly.

b. Inspect wheel halves for cracks. Cracked wheel
halves must be rejected and new parts installed. Sand
out nicks, gouges, and corroded areas. When the
protective coating has been removed, the area should
be cleaned thoroughly, primed with zinc chromate and

painted with aluminum lacquer.

c. Bearing cups and cones must be inspected care-
fully for damage and discoloration. After cleaning,
repack cones with clean aircraft wheel bearing grease
before installation in the wheel half.

5-67. NOSE WHEEL REASSEMBLY (Cleveland

Wheel).
a. Insert tube in tire, aligning index marks on tire

and tube.

b. Place tire and tube on wheel half and position
valve stem through hole in wheel half,

c. Insert thru-bolts, position other wheel half,
and secure with washers and nuts. Take care and
avoid pinching tube between wheel halves. Torque
thru-bolts evenly to torques stipulated in figure 5-6A.

{CAUTION]

Uneven or improper torque on thru-bolt nuts
may cause bolt failure with resultant wheel
failure,

d. Clean and repack bearing cones with clean air-
craft wheel bearing grease.

e. Assemble bearing cones, seals, and retainers
into wheel halves.

f. Inflate tire to seat tire beads, then adjust to
correct pressure,

g. Install hub caps and install wheel in accordance

with paragraph 5-64.

5-68. NOSE WHEEL DISASSEMBLY (McCauley

Wheel).

a. Remove hub caps, completely deflate tire and
break tire beads loose at wheel flanges.

|WARNING|

Injury can result from attempting to remove
wheel flanges with tire and tube inflated.
Avoid damaging wheel flanges when breaking
tire beads loose.

b. Remove thru-bolts, nuts and washers.

c¢. Remove thru-bolts and separate wheel flanges
from wheel hub. Retain spacers between wheel flanges
and wheel hub.

d. Remove wheel hub from tire and tube.

e. Remove retainer rings and remove grease seal
retainers, grease seal felts, and bearing cones from
wheel hub.

NOTE

The bearing cups (races) are a press-fit in
the wheel hub and should not be removed
unless a new part is to be installed. To re-
move the bearing cup, heat wheel hub in
boiling water for 30 minutes, or in an oven
not to exceed 121°C (250°F). Using an arbor
press, if available, press out the bearing
cup and press in the new bearing cup while
the wheel is still hot.

5-69. NOSE WHEEL INSPECTION AND REPAIR
(McCauley Wheel).
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CLEVELAND NOSE WHEEL

¢ :
12

AXLE INSTALLATION

Wheel bolt torque is stamped
on each wheel half

%

Beginning with 177RG0341, McCauley
steel-flange wheels replace McCauley
aluminum-flange wheels.

McCAULEY NOSE WHEEL

1. Snap Ring 8. Female Wheel Half 15. Retainer Ring

2. Grease Seal Ring 9. Bearing Cup 16. Grease Felt Retainer
3. Grease Seal Felt 10. Thru-Bolt 17. Wheel Flange

4. Bearing Cone 11. Axle Bolt 18. Spacer

5. Male Wheel Half 12. Axle Bolt Bucket 19. Wheel Hub

6. Tire 13. Axle Spacer 20. Wheel Flange

7. Tube 14, Axle Tube 21. Grease Felt

Figure 5-27, Nose Wheel

5-52 Change 3




a. Clean all metal parts, grease seal felts and my-~
lar spacers in cleaning solvent and dry thoroughly.

b. Inspect wheel flanges and wheel hub for cracks.
Cracked wheel flanges or hub shall be discarded and
new parts installed. Sand out smooth nicks, gouges
and corroded areas. When the protective coating has
been removed, the area should be cleaned thoroughly,
primed with zinc chromate and painted with aluminum
lacquer.

c. Carefully inspect bearing cones and cups for
damage and discoloration, After cleaning, pack bear-
ing cones with clean aircraft wheel bearing grease
(Section 2) before installing in wheel hub,

5-70. NOSE WHEEL REASSEMBLY (McCauley Wheel).

a. Insert tire in tube, aligning index marks on tire
and tube.

b. Place wheel hub in tire with valve stem in cutout
of wheel hub.

c. Place spacer and wheel flange on one side of
wheel hub and, with washer under head of thru -bolt,
insert bolt through wheel flange and wheel hub.

d. Place spacer and wheel flange on other side and
align valve stem in cutout in wheel flange.

e. Install washers and nuts on thru-bolts.

[CATioN

Be sure that spacers and wheel flanges are
seated on flange of wheel hub. Uneven or
improper torque of the thru-bolt nuts can
cause failure of the bolts, with resultant
wheel failure.

f. Tighten thru-bolts evenly and torque to values
stipulated in figure 5-6A.

g. Clean and pack bearing cones with clean aircraft
wheel bearing grease (Section 2).

h. Assemble bearing cones, grease seal felts and
retainers into wheel hub.

i. Inflate tire to seat tire beads, then adjust to
correct tire pressure. See figure 1-1 for correct tire
pressure.

5-71. WHEEL BALANCING. Since uneven tire wear
is usually the cause of wheel unbalance, installinga
new tire probably will correct this condition. Tire
and tube manufacturing tolerances permit a specified
amount of static unbalance. The light-weight point of
the tire is marked with a red dot on the tire sidewall
and the heavy-weight point of the tube is marked with
" a contrasting color line (usually near the valve stem).
When installing a new tire, place these marks adja-
cent to each other. If a wheel becomes unbalanced
during service, it may be statically rebalanced.
Wheel balancing equipment is available from the Cess-
na Service Parts Center.

5-72. NOSE GEAR STRUT DISASSEMBLY. (See
figure 5-28. The following procedure applies to the
nose gear shock strut after it has been removed from
the aircraft, and the nose wheel has been removed.

NOTE

The following procedure may be used to
separate the upper and lower struts,
leaving the upper strut and trunnion in-
stalled in the aircraft. Most shock strut
seals and parts subject to wear may be
replaced without nose gear removal and
complete disassembly.

a. Jack nose wheel a sufficient distance to permit
lower strut to be pulled from upper strut. Refer to
paragraph 2-4 for jacking procedure.

b. Deflate the strut completely and remove valve
core.

c. Disconnect upper torque link from lower torque
link, noting positions of washers and spacers.

d. Remove external retaining ring from lower end
of upper strut and allow collar assembly to slide
down on to lower strut.

e. Remove lock ring from inside lower end of upper
strut. A small access hole is provided at the lock
ring groove to facilitate removal of the lock ring.

NOTE

Hydraulic fluid will drain as lower strut is
separated from upper strut. Also retain
bearing races and bearing as struts are
separated.

f. Use a straight sharp pull to separate the upper
and lower struts. Invert the lower strut and drain
remaining fluid.

g. Remove lock ring and bearing at upper end of
lower strut. Note that chamfered edge of bearing
is up next to lock ring.

h. Slide packing support ring, scraper ring, re-
taining ring and lock ring from lower strut, noting
relative position and top side of each ring; wire or
tape together if desired.

i. Remove collar and external retaining ring from
lower strut.

j. Remove O-ring from outer groove of packing
support ring.

k. Remove back-up rings and O-ring from inside
groove in packing support ring.

NOTE

Nose gear fork and lower strut are a press
fit, drilled on assembly. Separation of the
strut and fork is not recommended, except
for installation of a new part.

1. Remove bolt, washer, and nut attaching fork and
cam to lower strut, and pull hose plug and assembled
parts out of lower strut. Remove O-rings and meter-
ing pin from base plug.

NOTE

If necessary to remove upper strut or head
and strut tube assembly, remove filler
valve and bolt attaching steering collar to
upper strut and push upper strut, head and
strut tube assembly from trunnion.
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LN NOTE

Refer to paragraph 5-73 for
usage of shims (26).

Squat Switch
Bushing
Shim

Upper Torque Link
Centering Block
Shim

Lock Ring

Bearing

Lower Strut
Uplock Cam

10. Fork

11. O-Ring

12. Head and Strut Tube

13. Upper Strut

14. Collar Assembly

15. Retaining Ring-External
16. O-Ring

17. Contoured Back-Up Ring
18. Packing Support Ring

19. Scraper Ring

20. Retaining Ring

21. Lock Ring

22. Steering Collar Assembly
23, Cam Follower

24, Air and Fluid Filler Valve
25. Spindle Bolt

©D®ID NP N

26. Shim 32.
27. Bearing 33.
28. Trunnion Assembly 34,
29. Bushing 35.
30. Bearing 36.
31. Bearing Race 317.

Bearing
Base Plug
Metering Pin
Spacer e
Lubricator e
Lower Torque Link

NOTE

Add or delete shims (3A) as
required to maintain 4. 780

%+ .030-inch dimension shown
in figure 5-26. Refer to para-
graph 5-73 for shim sizes.

Beginning with 177TRG0402 thru

177TRG0432 & 1TTRG0434 and
F177RGO0118 and all service
parts, the sharp edgeoof cen-
tering block (4) has been re-
moved and a radius added to
improve nose gear centering.
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Figure 5-28. Nose Gear Strut




5-73. NOSE GEAR STRUT ASSEMBLY.

a. Thoroughly clean all parts in cleaning solvent
and examine them carefully. Install all new O-rings
and back-up rings.

b. Assemble the strut by reversing the order of the
procedure outlined in paragraph 5-72,with the excep-
tion that special attention must be paid to the following.

c. Sharp metal edges should be smoothed with No,

400 emery paper, then thoroughly cleaned with solvent.

d. Lubricate all O-rings and back-up rings, and all
other internal parts with a film of petralatum (VV-P-
236) or hydraulic fluid (MIL-H-5606) during reassem-
bly.

e. Check strut extension dimension to be 4.780+ . 030
inch as shown in figure 5-26. Add or delete shims
(item 3A, figure 5-28, as required to maintain the dim-
ension indicated. The following shims are available
from the Cessna Service Parts Center.

2043038-1. .. ... ¢ 0. .. 0.012 inch
2043038-2., . ... .. . .
2043038-3 .. . ...¢ .44 .. 0,032inch
2043038-4. . . . .. e . ¢ . o . 0.040 inch

NOTE

Cleanliness and proper lubrication, along with
careful workmanship are important during
assembly of the shock strut.

f. If the upper strut was removed from the trun-
nion, lubricate needle bearings with general purpose
grease (MIL-G-7711) before assembly. Be sure that
filler valve port is installed so that the filler valve
can be installed to the aft side of the strut.

g. When installing the steering collar at top of strut,
use shims as required to provide a maximum gap of
0.016-inch between bottom of steering collar and
trunnion, The following shims are available from the
Cessna Service Parts Center.

0.032-inch
0.016-inch

1542009-2 .
1542009-3 .

h. Install external retaining ring and collar on lower
strut before installing packing support ring and its
retaining parts. .

i, Slide lock ring retaining ring, scraper ring, and
packing support ring on lower strut.

j. When installing bearing at top of lower strut, be
sure that beveled edge of bearing is installed up next
to the lock ring.

k. Tighten torque link center bolt snug and then
tighten to next castellation and install cotter pin.

L After shock strut is assembled, service shock
strut with hydraulic fluid and compressed air as out-

lined in Section 2.

5-74. TORQUE LINKS. The torque links are illus-
trated in figure 5-28. Torque link removal and in-
stallation procedures are discussed in the following
paragraph, along with removal and installation of the
nose gear squat switch. Lubricator fittings and
bushings should not be removed except for replace-
ment of parts. Excessively worn parts should be
replaced with new parts. ALWAYS deflate nose gear

shock strut completely before disconnecting torque
links.

5-74A. SQUAT SWITCH. (Refer to figure 5-28A.)
The squat (or safety) switch interrupts the landing
gear circuit, preventing landing gear retraction
while the aircraft is resting on the ground. Also,
while airborne, the switch prevents the nose gear
from retracting into the well, except when the nose
wheel is in alignment. The squat switch is installed
through a hole in the upper torque link and is threaded
into a centering block, attached to the aft side of the
torque link. A portion of the squat switch plunger
protrudes from the aft side of the centering block

. 055 + . 005-inch. The threaded portion of the switch
is sealed in the threads of the centering block with
Grade AV Loctite sealant. Removal and installation
of squat switches may be accomplished as outlined in
the following steps.

a. Disconnect nose gear strut door turnbuckle and
cowl flap linkage; remove upper and lower engine
cowling.

b. Mark positions of sta-straps along routing of
wires from squat switch at upper torque link to
splices approximately 10-inches from firewall in
upper right-hand engine compartment. Mark wires
to facilitate correct.installation of replacement leads;
cut sta-straps.

c. Cut wires at splices in upper right-hand engine
compartment and remove wires from routing along
engine mount tubes down to squat switch at upper
torque link.

d. Deflate shock strut completely.

e. Disconnect upper torque link from lower torque
link, noting positions of washers and spacers.

f. Disconnect upper torque link from upper strut
lugs; remove upper torque link.

g. Remove (2) screws attaching centering block to
torque lint.

h. Retain any shims removed from between center-
ing block and torque link for reinstallation.

i. Break loose sealant in threads and remove
switch from centering block.

j. Remove all sealant from threads in centering
block.

k. Feed 72" leads from replacement squat switch
through hole in centering block.

1. Apply Loctite Grade AV sealant to threads in
centering block.

NOTE

Cure time of Grade AV sealant is 2 to 6 hours
(umprimed) or 5 to 20 minutes (primed).
Excessive sealant may be wiped off with a

rag moistened with trichloroethylene.

m. Screw new squat switch into centering block,
ensuring that leads remain untwisted.

n. Adjust squat switch by screwing or unscrewing
in centering block to allow switch plunger to protrude
. 055 + . 005-inch as shown in the figure.

0. After sealant has cured (refer to note following
step "'1'), attach centering block to upper torque link
with (2) screws, and insert leads and squat switch
through hole in torque link.
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NOTE

Threaded portion of squat switch (6) is
gealed in the threads of centering block
(5) with Loctite Grade AV sealant.

Inner Barrel
Collar

Trunnion

Upper Strut
Centering Block
Squat Switch

Shim

Upper Torque Link

[- - W NN R
e s s s e & 8 »

Figure 5-28A. Squat Switch Installation

p- Attach upper torque link to upper strut lugs,
ingtalling washers and spacers in positions from
which they were removed.

q. Attach upper torque link to lower torque link.

NOTE

Tighten bolt snug, then tighten one more
castellation and install cotter pin.

r. Inflate shock strut as outlined in Section 2.

3. Route squat switch leads along engine mount
tubes and down truunion to match routing of removed
wires.

t. Install sta-straps in locations marked during
removal.

u. Splice squat switch leads to existing wires,
which were tagged during removal of old leads.

v. Replace upper and lower engine cowling. Attach
cowl flap linkage and strut door turnbuckle; safety
wire turnbuckle.

5-75. SHIMMY DAMPENER. The shimmy dampener
is illustrated in figur 5-29, which may be used as a
guide for disassembly, replacement of parts and re-
assembly. Replace parts found defective. Use new
O-rings and lubricate parts with clean hydraulic

fluid during assembly. Refer to paragraph 2-27 for
shimmy dampener servicing procedures,

5-76. NOSE GEAR STEERING SYSTEM, Nose wheel
steering is accomplished through the use of the rudder
pedals. A spring-loaded steering rod assembly con-
nects the nose gear steering collar to an arm assem-
bly on the rudder bars., Steering is afforded up to ap-
proximately 35 degrees each side of neutral, after
which brakes may be used to gain maximum deflection

5-56 Change 3

of 39 degrees right or left of center.

5-77. STEERING BUNGEE ASSEMBLY. The steer-

ing bungee assembly is spring-loaded and should not

be disassembled internally. The bungee is connected
to the steering collar by a clevis pin and a bellcrank

which in turn i5 connected through linkage to the arm
on the rudder pedal bars.

5-78. NOSE WHEEL STEERING ADJUSTMENT,

Since the nose wheel steering and rudder system are
inter connected, adjustments to one system may affect
the other system. Section 10 contains rigging instruc-
tions for the nose wheel steering system as well as
the rudder system.

5-79. NOSE GEAR ACTUATOR. The double-acting
nose gear actuator extends and retracts the nose gear.
The actuator is attached to the nose gear through the
overcenter lock assembly.

5-80. NOSE GEAR ACTUATOR REMOVAL,

a. Jack aircraft in accordance with procedures out-
lined in Section 2.

b. Disconnect lock spring at clamp on actuator; cap
or plug hose and fitting openings to prevent entry of
foreign material, Tag hydraulic hose to identify
where they connect at actuator.

¢. Remove clamps attaching hose to actuator.

d. Push up at joint of forward and aft drag links to
obtain access to bolt attaching actuator to overcenter
lock assembly; unsafety and remove bolt.

e. Remove cotter pin and washers at upper end of
actuator. Work actuator from aircraft,



5-81. DISASSEMBLY AND REPAIR OF ACTUATOR.

LEADING PARTICULARS.

Cylinder Bore Diameter (Below Gland Installation) .

Piston Rod Diameter

Piston Diameter

Work Stroke . . . . . . . .
Length (Extended) (Nominal) . .
Length (Retracted) (Installation) . .
Length (Collapged) . . . . . . . .

5-82. DISASSEMBLY.
NOTE

Measure length of actuator in fully-extended
position. Measurement should be from cen-
terline-to-centerline of attaching holes.

a. Remove retainer ring at gland end of cylinder.

b. Pull piston, piston rod, and gland from cylinder.

c. Loosen lock nut and remove rod end from piston
rod.

d. Remove gland from piston.

1.000 + 0.002, -0.000 in
0.436 + 0.000, -0.002 in
0.997 + 0.000, -0.001 in
. 6.331n
. . .17.551n
. 11,35 in
. 11.03 in

e, Remove and discard O-rings and back-up rings
from gland and piston.

NOTE

Do not remove bearing from cylinder body
unless installation of new part is necessary.

5-83. INSPECTION OF PARTS. Make the following
inspections to ascertain that all parts are in a ser-
viceable condition.

a, Inspect all threaded surfaces for cleanliness and

L

1. Snmap Ring 5. Gasket 8. Floating Piston
2. O-Ring 6. Filler Plug 9. Roll Pin

3. Bearing Head 7. Spring 10. Piston

4. Barrel 11. Piston Rod

Figure 5-29. Shimmy Dampener

D991C3-13 Temporary Change 1
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for freedom of cracks and excessive wear. b. Install O-ring in exterior groove of gland.

b. Inspect piston, cylinder, piston rod, end gland, c. Install O-ring and back-up ring in internal groove
and bearings for cracks, chips, scratches, scoring, of gland. Back-up ring is installed outboard of O-ring
wear, or surface irregularities which may affect in internal groove.
their function or the overall function of the nose land- d. Instal]l gland on piston rod. Use care and prevent
ing gear actuator. damage to O-ring and back-up ring.

e. Install piston and gland into cylinder and install
5-84. REASSEMBLY. Repair of most parts of the retainer ring at end of gland.
nose gear actuator assembly is impractical. Replace f. Install lock mut and rod end.
defective parts with serviceable parts. Minor g. If bearing in cylinder is being replaced, stake
scratches and scores may be removed by polishing three equal spaces each side.
with a fine abrasive crocus cloth (Federal Specifica- h. Adjust length of actuator to length measured in

tion P-C-458) providing their removal does not affect paragraph.5-82 by adjusting rod end.
the operation of the unit. Install all new O-rings and

back-up rings during reassembly of the actuator. 5-85. INSTALLATION OF NOSE GEAR ACTUATOR.
Lubricate all parts except bearings with hydraulic a. Attach upper end of actuator with washers and
fluid (MIL-H-5606). cotter pins.

a. Install back-up rings and O-ring on cylinder pis-
ton. Install O-ring between back-up rings with con- NOTE

tour of back-up ring next to O-ring.
i Be sure to install actuator with hydraulic
hose fittings on aft side.

1. Rod End 5. O-Ring 9. O-Ring
2. Lock Nut 6. Gland 10. Piston
3. Retainer Ring 7. O-Ring 11, Bearing
4. Back-Up Ring 8. Back-Up Ring 12. Cylinder

Figure 5-30. Nose Gear Actuator
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b. Adjust piston rod in accordance with paragraph
5-92 (all) when nose gear is extended and locked.

c. Attach lower end of actuator to aft end of over -
center lock assembly with bolt, safety bolt.

d. Pull drag links down at center pivot points and
attach spring to clamp on actuator.

e. Attach hydraulic hose to actuator according to
tags on hose.

f. Clamp hose to actuator.

g. With external power source connected to aircraft,
cycle landing gear to bleed any air from system.

h. Check hydraulic fluid reservoir for proper amount
of fluid.

i. Check nose gear rigging as outlined in paragraph
5-92.

5-86. NOSE GEAR UPLOCK MECHANISM. Details
of the nose gear uplock mechanism are shown in fig-
ure 5-32, which may be used as a guide for removal
and installation.

5-87. RIGGING NOSE GEAR UPLOCK MECHANISM.
Refer to paragraph 5-92 for rigging of the nose land-

ing gear.

5-88. NOSE GEAR DOWNLOCK MECHANISM. De-
tails of the nose gear downlock mechanism are
shown in figure 5-32 which may be used as a guide
during removal and installation.

.5-92. RIGGING NOSE LANDING GEAR.

5-89. RIGGING NOSE GEAR DOWNLOCK MECHAN-
ISM. Refer to paragraph 5-92 and figure 5-32 for
procedures for rigging the nose gear downlock mecha-
nism.

5-80. NOSE LANDING GEAR DOORS. Mechanically-
actuated wheel well doors are provided for the nose
landing gear. The doors are open when the nose gear
is down and closed when the nose gear is retracted.
The forward door is attached to the nose gear through
linkage and the door is hinged to the lower engine
cowling. The wheel well doors are hinged at lower
gide of the wheel well. Figure 5-31shows the open-
ing and closing mechanism for the doors and may be
used as a guide during removal and installation.

5-91. RIGGING NOSE GEAR DOORS. Refer to para-
graph 5-92 for rigging the nose landing gear doors,

(Refer to
figure 5-32.)

NOTE

A simplified method for checking unlock
forces, gear up position, up and down
indicator switches, hoak-~to~actuator
assembly clearance and minor lubrica-
tion is to proceed as follows:

a. Jack aircraft in accordance with pro-

If nose gear doors have been
taped up or tied up while
working in nose wheel well, be
sure to attach red tag in opening
to ensure that doors will be re-
attached. o

SPLIT TEFLON TUBE
7 A WITH STA-STRAPS

1. Pin 5. Turnbuckle 10. Hinge Half
2. Washer 6. Nose Gear Strut Door 11, Door Open Stop
3. Grommet 7. Right Nose Wheel Door 12. Door Open Stop Adjustment
4, Cotter Pin 8. Actuator Arm 13. Left Nose Wheel Door
9. Spring
Figure 5-31. Nose Gear Doors
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cedures outlined in Section 2.

b. Pull landing gear circuit breaker
and disconnect turnbuckle (item 32, sheet
4) from nose gear strut, disconnect cowl
flap linkage and remove upper and lower
engine cowling.

c. Pushin landing gear circuit breaker
and electrically extend gear to DOWN
AND LOCKED position.

d. Pull out landing gear circuit breaker.

e. Select GEAR UP with selector handle
in cabin.

f. Manually unlock main gear.

g. The preceding procedures will free
the nose gear and allow it to swing freely,
enabling the mechanic to perform the checks
described at the beginning of the note.

For an initial installation, or 4o completely
rig the nose landing gear, proceed as follows:

a. Jack aircraft in accordance with procedures out-
lined in Section 2 and rig nose gear as follows:

1. With nose gear extended, pull landing gear
circuit breaker and disconnect turnbuckle (item 32,
sheet 4) from nose gear strut, disconnect cowl flap
linkage and remove upper and lower engine cowling.

NOTE

Do not disturb cowl flap linkage adjustment,
or cowl flaps will have to be rigged in accor-
dance with procedures outlined in Section 11.

2. Disconnect turnbuckles (item 33, sheet 4) at
top ends. Tape or tie doors open.

NOTE

Attach red tag or streamer at the opening to
ensure that doors will be re-attached.

3. Push landing gear circuit breaker in and par-
tially retract gear. Pull landing gear circuit breaker
and disconnect lock spring (item 10, sheet 2) at upper
end (clamp on nose gear actuator). Disconnect lower
end of lock spring from hole in center of lock link
stud (item 15A, sheet 5).

4. Referring to sheet 2, break safety wire from
bolt (2A) to roller bracket on lock assembly (1); re-
move bolt (2A).

5. Push landing gear circuit breaker in and
select gear-up at instrument panel to draw nose gear
actuator rod up into actuator to move it out of work
area; pull landing gear circuit breaker.

6. Disconnect fork (item 25, detail B, sheet 3)
from arm of bellcrank assembly (26).

NOTE

Lower end of fork/rod assembly (24) could be
disconnected from bellcrank assembly (23)
and rod set aside to remove-it-from work area.

7. Referring to view A1-A1l on sheet 5, loosen
bolt (7) attaching rod end (15) to engine mount (6);
back-out bolt (7) only enough to remove mut (13),
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washers (14 and 43) and rod end (15).

8. On an initial installation, with landing gear
extended, and doors (items 38 and 39, sheet 4) open,
adjust bolts (36) on bottom aft sides of door actuator
weld assemblies (35), so that the points where door
turnbuckles (33) attach to weld assemblies (35) are
appraximately 1/16-inch overcenter forward (as
shown in view D1-D1 on sheet 5).

NOTE

Turnbuckle adjustment is not important at
this time.

9. Tap nose gear forward to straighten drag
links (18 and 45) as shown in view E-E on sheet 7;
check drag link overcenter bolt (44) for . 004 to . 008-
inch clearance (as shown in figure) with drag links
straieht.

10. If adjustment is necessary, break safety
wire from bolt (44) to rear drag link (18) and adjust
bolt (44) to obtain . 004 to . 008-inch clearance with
drag links straight.

NOTE

This adjustment will give . 03 to . 08~inch
overcenter measurement with drag links
pushed down (refer to view E-E on sheet 7).

11. Push drag links down and check for .03 to
.06-inch overcenter measurement. Tap nose wheel
hard in the aft direction to be sure drag links will
stay down and not kick back up. Safety wire bolt (44)
to hole in aft drag link (18).

12. On an initial installation, adjust eccentric
bushing (9) to the two-o'clock position, as shown in
view G-G on sheet 5. Adjust lock link stud rod end
(15) to match position of eccentric bushing (9) hole
and with shock pad (1A) on forward end of lock assem-
bly (1), just contacting rod end (15).

NOTE

Shock pad (1A) is a neoprene, 70 duromater
sheet, 1/2" x 2-1/4" x . 082", and is bonded
to lock assembly (1) with EC-1300L or EC-
880 (3M Company, St. Paul, Minnesota
55101). If excessively worn or cut, pad
should be replaced, as difficulty in obtaining
proper clearances will be encountered.
Toluol should be used to soften the ''cement
line' as tension is applied to peel back the
damaged pad. Clean off excessive adhesive
or solvent before applying new pad. To
apply new pad, stir EC-1300L or EC880
cement thoroughly before using. Apply one
even brush coat to metal and to the pad.
Allow cement to air dry for a minimum of
30 mimutes, and then apply a second coat

to each of the surfaces. Install shock pad
(1A) on lock assembly (1) and allow at least
30 minutes, preferably one hour, for drying.

13. With landing gear down, adjust lock link
stud rod end (15) to obtain 15 to 20 pounds unlocking
force, using fish scale, as shown in view A2-A2 on
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sheet 5,

14. Swing gear by hand to retracted position,
:nd check unlocking force, with fish scale, to be
15 to 20 pounds. I1 unlocking force is more than or
less than the 15 to 20 pound range, adjust eccentric
bushing (9) either clockwise or counterclockwise to
obtain desired unlocking force.

NOTE

If adjustment of eccentric bushing fails to
obtain desired unlocking force, further
adjustment of lock link stud rod end (15)
will be necessary.

15. Swing gear by hand into retracted position,
if gear is extended, and adjust tire to have . 8-inch
minimum to 1.0-inch maximum clearance of the
fuselage skin contour. Make this adjustment with
lock link stud rod end (15).

NOTE

A combination of eccentric and rod end ad-
justments are usually required to obtain
up position and up and down lock force.

16. Swing gear by hand and check long finger of
uplock hook (41) going past actuator assembly (37).

17. Adjust hook (oversize holes provided) as
required to obtain 1/16-inch to 1/8-inch clearance
past tube (view D2-D-2, sheet 5).

18. Adjust rod (24) to bellcrank arm (23) for as
much engagement as possible and still have hook (41)
clear roller (29) during retraction and extehsion of
the gear; attach fork (item 25, sheet 3).

19. With gear up and locked, attach spring (21),
if disconnected.

NOTE

When rigging the nose gear, all parts must be
free and in good alignment to ensure proper
operation.

20. Adjust magnetic indicator switch (item 12,
sheet 2) to have .03-inch to . 06-inch overtravel with
gear up and locked.

21. Mamally extend landing gear and check
position of doors. If doors open cutward from verti-
cal, remove washer from under eyebolt (item 34,
sheet 4) that upper end of turnbuckle (33) attaches to,
and readjust turnbuckje with gear up. If doors open
inward from vertical, add washer under eyebolt and
readjust turnbuckle with gear in up position; safety
wire turnbuckles.

22. With gear pushed up and locked, adjust up-
lock bushing (30) on uplock roller (29) vertically to
match uplock hook (41).

23. Install .025-inch to . 050~inch shim between
rod end (15) and shock pad (1A) as shown on sheet 4.
with shim in place, adjust down light switch (4) until
it actuates, tighten switch and remove shim.

D991C3-13 Temporary Change 1
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NOTE

Refer to paragraph 5-92A for procedures in
testing the reed-type magnetic switches.

24. Attach and adjust strut door turnbuckle
(item 32, sheet 4) when cowling is installed; safety
wire turnbuckle.

25. Check to see that nose gear squat switch
makes contact when nose gear strut is . 25-inch mini-
mum from its fully extended position (4.780 = .030").

NOTE

If squat switch does not make contact or is
defective or damaged, it should be replaced
in accordance with applicable paragraph in
this Section.

26. Extend gear, using hand pump, to full exten-

{cAuTiON]

Guide rod end travel to avoid damage to either
actuator rod end or structure. If no help is
available, assure that rod end (20) will line up
with channel in lock assembly (1), If resist-
ance to pumping is encountered, stop and re-
check alignment.

27. Check aligning of nose gear actuator rod end
bolt hole and bolt hole in lock asgembly. If rod end
extends approximately 1/32-inch further in alignment
with overcenter lock hole, no further adjustment is
necessary. (Refer to view F-F, sheet 5).

28. Partially retract landing gear and connect
nose gear actuator rod end (20) to lock assembly (1);
resafety wire bolt (2A) to roller bracket on lock
assembly. X bolt (2) was removed or loosened, .re-
install with Loctite grade CV sealant.

29. Reset landing gear circuit breaker and cycle
gear twenty-five times and check all lights, switches
and normal gear operation.

30. Operate gear through at least five lock and
unlock cycles with a 25 pound shot bag on each wheel
and brake assembly, as shown in figure 5~-20, during
cycle test. This will simulate approximate air loads
on the main landing gear while airborne. Gear should
lock and unlock satisfactorily with shot bags in posi-

tion on wheels.
[CAUTION]

Do not retract gear into wells with shot bags
on wheels.

5-92A. TESTING REED SWITCHES INSTALLED IN
AIRCRAFT.

a. Turn off master switch and remove lamp from
gear down indicator.

b. Attach one probe of an ohmmeter to a good air-
frame ground.

c. Attach the other ohmmeter probe to terminal 3
on the gear down indicator light socket.
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NOTE

If ohmmeter indicates contimity, all of the
gear down indicator switches and their
attendant circuit parts are satisfactory.

d. I ohmmeter does not indicate contimuity, use a
sharp pointed probe and pierce the insulation of wire
GES (reference drawing 2070001, page 15.2.7) in
Section 19 of this Manual. A showing of continuity on
the ohmmeter indicates that the right main gear and
nose gear down switches are satisfactory and also
indicates that the portion of the circuit from the ohm-
meter probe back to pin 2 on the gear down indicator
light has a malfunction.

e. If the ohmmeter does not indicate contimuity at
this point, insert the sharp probe into wire GE7. An
indication of continuity at this point shows that the
nose gear down switch and its attendant circuit is
working as required.

NOTE

An indication of continuity at this point, along
with no continuity indicated with the probe in
wire GE8, shows a malfunction of the right
main gear downlock switch or its associated
circuit parts. A lack of continuity shown with
the probe in wire GE7 indicates a problem

in the nose gear down switch or its attendant
circuit parts.

f. On aircraft serials prior to 17TRG00065, no

continuity indication with the probe in wire GE7 could
indicate an open nose gear sense switch as well as an

SHOP NOTES:

open nose gear down switch.
NOTE

To isolate the nogse gear down switch, insert
the sharp probe into wire GE11. (reference
2070001, page 15.2.1) in Section 19 of this
Manual. A lack of comtinuity here indicates
a problem in the nose gear down switch or
its circuit. An indication of contimity at
this point proves that the nose gear down
switch is closed.

g. The nose gear up and the main gear up switches
may be checked in a similar manner, starting at pin
2 of the gear up indicator light socket.

NOTE
Be sure to remove the indicator lamp first.

h. If a lack of continuity in any of the preceding
steps indicates a switch is not functioning, an attempt
should be made to activate the switch by adjusting the
position of either the magnet or switch until the reed
closes.

NOTE

I it is necessary to adjust the magnet-switch
combination to a gap of less than . 050-inch
to make the switch operate, it indicates that
either the switch or the magnet is inoperative
and one or the other should be replaced.
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C (SEE SHEET 3)

(SEE SHEET 4) D

A

(SEE SHEET 2)

DOORS SHOWN IN UP
(CLOSED) POSITION
TO BETTER ILLUS-
TRATE ATTACHING

HARDWARE
- (SEE SHEET 7)
NS
DOOR SHOWN IN UP 1. UP and Down Lock 21, Spring
(CLOSED) POSITION Assembly 22. Arm
- 1A. Shock Pad 23. Bellcrank Assembly
AN . Bolt 24. Rod
QN \ A el 2%, Bellerank Assembl
AN \ ch-Bo . Bellcra ssembly
\\\\\*\\\\\:\\\\\\“\%\\\ § 3. Nose Gear DOWN Light  27. Spacer
N §\ &\\i\\\\\\' ,’\\ Switch Actuator 28. Bracket
AN \§‘§\\ S ’§ 4. DOWN Light Switch 29. Uplock Roller
NN §§\\\\ = Q,-._?'/\\ 5. Nose Gear DOWN Light 30. Uplock Bushing
§§§ \\//"\\\\ Switch Bracket 31. Pin
i\\\‘\\~i§ ‘\\‘\\\\\\\\ 6. Engine Mount 32. Turnbuckle
\\\\\\\\\\\\ 7. Bolt 33. Turnbuckle
\\\\w- 8. Nose Gear Actuator Rod  34. Eyebolt
9. Eccentric Bushing 35. Door Actuator Weld
10. Lock Spring Assembly
NOTE 11, Nose Gear UP Light 36. Bolt
Switch Bracket 37. Door Actuator Assembly
Refer to paragraph 5-92 for 12. UP Light Switch 38. LH Aft Nose Gear Door
nose gear rigging procedures. 13. Nut 39. RH Aft Nose Gear Door
14, Washer 40. Strut Door
15. Lock Link Stud Rod End 41. Uplock Hook
15A. Lock Link Stud 42, Spacer
16. Nose Gear UP LLgl}t 43. Washer
' Switch Actuator 44, Drag Link Overcenter
_ 17. Bolt Bolt
18. Aft Drag Link 45, Forward Drag Link
% Install with Loctite grade CV sealant. 19. Roller
20. - Actuator Rod End
Figure 5-32. Nose Gear Rigging (Sheet 1 of ()]
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X Install with Loctite grade CV sealant.

s

THRU 1T7TRG0282
e—————

(SEE SHEET 5)

SHOWN IN DOWN F
(EXTENDED)
POSITION SHOWN IN UP
(RETRACTED)
B § POSITION

™

On some aircraft, positions of
bracket (11) and switch (12) are
reversed,

view A-A

(SEE SHEET §)

(SEE SHEET 5)

Al

SHOWN IN DOWN
(EXTENDED)
POSITION

SHOWN IN UP

On some aircraft, positions of /., (RETRACTED)
bracket (11) and switch (12) are BEGINNING WITH \ § . ... POSITION

_reversed, 17T7TRGO0283
—eeesees—— 3 Install with Loctite grade CV-sealant.

Figure 5-32. Nose Gear Rigging (Sheet 2 of 7)
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28

. DetailC
(SEE SHEET 1)

239

K THRU 177RG0057
#¢ BEGINNING WITH
17TTRG0058
% THRU 177TRG0179
Detail B (SEE SHEET 1) A BEGINNING WITH

177RG0180 AND
(ﬁ F1TTRG0001

Figure 5-32. Nose Gear Rigging (Sheet 3 of T)

Change 3 5-65



(SEE SHEET 1)

(SEE SHEET 5)

DI

OVERCENTER LINK-ROD END
.025" - , 050" SHIM
SHOCK PAD

procedures outlining r

SWITCH ACTUATOR

SWITCH

Vi

SPLIT TEFLON TUBE
WITH STA-STRAPS

(Refer to paragraph 5-92 for

emoval

and installation of shock pad.)
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ABRAMIEAE VIR ARy
s

view Al-Al

(SEE SHEET 2)

SHOWN IN DOWN . 2\\"7 .
(EXTENDED B\
POSITION) ——

g §

1/16 inch

view DI-D1°  __ \
(SEE SHEET 4) l%‘{ »
SN
CENTERLINE ]
OF NOSE GEAR CENTER OF HOLE
ACTUATOR IN LOCK ASSEMBLY
ROD_A\

.032 MAX,

FORWARD —»

CENTER OF
(SEE SHEET 2) ACTUATOR
view F-F ROD-END

EARLY MODELS,

] (Y« SHOWN IN UP
: (RETRACTED
POSITION)

FISH SCALE (REF)
[

LATE MODELS’

view A2-A2

(SEE SHEET 2)

N

1/16 to 1/8 inch

4

O
o)
view D2-D2
(SEE SHEET 4)
]
AFT
-
viewG-G

(SEE SHEET 2)

5% Install with Loctite grade CV sealant.

Figure 5-32. Nose Gear Rigging (Sheet 5 of 7)
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:E NGINE MOUNT

ENGINE MOUNT

STEERING BUNGEE

LOCK SPRING

ECCENTRIC BUSHING
SHIMMY DAMPENER

NOSE GEAR

TURNBUCKLE

SQUAT SWITCH

DRAG LINK
OVERCENTER BOLT

downward travel. Any
UPLOCK SYSTEM

DRAG LINK
ASSEMBLY

3¢ In order for the nosewheel extension to begin, uplock
hook must disengage immediately {rom eccentric (up-
lock) roller before nosewheel assembly begins its

age may prevent disengagement of uplock hook until
pressure from downward traveling nosewheel assembly
binds the hook. Maintain flush contact as shown.

lost motion in the actuator link-

BRACKET

MAINTAIN
% FLUSH
CONTACT

BELLCRANK ASSEMBLY
LOCK ASSEMBLY

BELLCRANK ASSEMBLY

UPLOCK ROLLER % -9W

‘T——upuocx HOOK % -umg

BEGINNING WITH 17TRG0283
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Adjust overcenter bolt (44) to . 004 to .008-inch with points A, B and C in alignment.

QDo it %Ml,,__—/—'— /I
Gk :

B c

A
FWD
:rL——- . o .03 to . 06-inch 18
® \ A

O - | - 4
QL _ :

A B |

With drag links (45) and (18) pushed down and adjustment made as 8 in detail@,
overcenter measurement will be .03 to . 06-inch as shown in detail
NOTE
Safety wire boit (44) after adjustment.

View E -E

(SEE SHEET 1)

Figure 5-32. Nose Gear Rigging {Sheet T of 7)
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3-93. BRAKE SYSTEM, lines connecting each master cylinder to its wheel
brake cylinder, and the single-disc type brake assem-
5-94. GENERAL DESCRIPTION. The hydraulic bly, located at each main landing gear wheel. ‘

brake system consists of two master cylinders, brake

5-95. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

DRAGGING BRAKES,

Brake pedal binding.

Check and adjust properly.

Parking brake linkage holding
brake pedal down.

Check and adjust properly.

Worn or broken piston return
spring. (In master cylinder,)

Repair or replace master
cylinder,

S

Insufficient clearance' of Lock-
O-Seal in master cylinder.

Adjust as shown in figure 5-33,

Restriction in hydraulic lines
or restriction in compensating
port in master brake cylinder.

Drain brake lines and clear the
inside of brake line with fil-
tered compressed air. Fill and
bleed brakes. If clearing the
lines fail to give satisfactory
results, the master cylinder
may be faulty and should be
repaired.

Worn, scored, or warped brake
discs.

Replace brake disc and linings.

Damaged or accumulated dirt
restricting free movement
of wheel brake parts.

Clean and repair or replace parts
as necessary.

BRAKES FAIL TO OPERATE.

Leak in system.

Check entire system for leaks.

If brake master cylinders or

wheel assemblieg are leaking, they
should be repaired or replaced.

Air in system.

Bleed system.

Lack of fluid in master
cylinders.

Fill and bleed systems.

Master cylinder defective,

Repair or replace master
cylinder.

5-96. BRAKE MASTER CYLINDERS. The brake
master cylinders, located just forward of the pilot
rudder pedals, are actuated by applying toe pressure

at the top of the rudder pedals. A small reservoir bars.

is incorporated into each master cylinder to supply
the fluid required for operation. Where dual brakes
are installed, mechanical linkage permits the copilot

b, Disconnect parking brake cables from master
cylinder extensions.
c¢. Disconnect master cylinder extension at rudder

d. Disconnect hydraulic hose at master cylinders.
Plug or cap hydraulic fittings and hose to prevent
entry of foreign materials.

pedals to operate the master cylinder. e. Remove pins attaching master cylinders at
brackets and remove cylinders from aircraft.

5-97. BRAKE MASTER CYLINDER REMOVAL AND f. Reverse the preceding steps to install brake

INSTALLATION. master cylinders, then fill and bleed brake system

a. Remove bleeder screw at wheel brake assembly

and drain hvdraulic fluid from brake system.
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VENT HOLE

.

oo o

Piston Rod
Cover
Setacrew
Cover Boss

Body

=

1

.

22272 NN

i i azzzil oz 7.

(L

DO NOT DAMAGE
LOCK-O-SEAL

NOTE

Filler plug (15) must be vented so
pressure cannot build up in the res-
ervoir during brake operation. Re-
move plug and drill 1/16 inch hole, 30
degrees from vertical, if plug is not
vented.

0.040+ 0, 005 INCH

—

71211 10 9

ASSEMBLY OF PISTON

Reservoir

O-Ring

Cylinder

Piston Return Spring
Nut

prenee

11, Piston Spring

12, Piston

13. Lock-O-Seal

14. Compensating Sleeve
15. Filler Plug

Figure 5~33. Brake Master Cylinder
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5-98. BRAKE MASTER CYLINDER DISASSEMBLY
AND REPAIR. Figure 5-33 may be used as a guide
during disassembly and assembly of the brake master
cylinders. Repair is limited to replacement of parts,
cleaning, and adjustment. Use clean hydraulic fluid
(MIL-H-5606) as a lubricant during assembly of the
cylinders.

5-99. HYDRAULIC BRAKE LINES. Brake lines are
of rigid tubing, except for flexible hose, used at the
brake master cyclinders, and at the wheel cylinders.
A separate line is used to connect each brake mas-
ter cylinder to its corresponding wheel brake cylinder.

5-100. WHEEL BRAKE ASSEMBLIES, The wheel
brake assemblies use a disc which is attached to the
main wheel with the wheel thru-bolts, and a floating
brake assembly. See figure 5-6,

5-101. WHEEL BRAKE REMOVAL. Wheel brake
assemblies are the floating type and can be removed

after disconnecting the brake hose and removing the
back plate and then pulling assembly from the torque
plate.

NOTE

The brake disc can be removed after wheel
removal and disassembly. To remove the
torque plate, remove wheel and axle as out-
lined in paragraph 5-33.

5-102. WHEEL BRAKE INSPECTION AND REPAIR,

a. Clean all parts except brake linings and O-rings
in dry cleaning solvent and dry thoroughly.

b. New O-rings are usually installed at each over-
haul. I« reuse of old O-rings is necessary, they
should be wiped with a clean cloth saturated with hy-
draulic fluid and inspected for damage.

NOTE

Thorough cleaning is important., Dirt and
chips are the greatest single cause of mal-
functions in the hydraulic brake system.

¢. Check brake linings for deterioration and maxi-
mum permissible wear. See paragraph 5-105.

d. Inspect brake cylinder bore for scoring. A
scored cylinder may leak or cause rapid O-ring
wear, A scored brake cylinder should be replaced.

e. If the anchor bolts on the brake assemblies are
nicked or gouged, they should be sanded smooth to
prevent binding with the pressure plate or torque
plate. When anchor bolts are replaced they should
be pressed out after removing nuts. New bolts can
be installed by tapping with a soft mallet.

f. Inspect wheel brake disc braking surfaces for
minimum thickness of 0.190-inch. If braking surface
of the brake disc is below minimum thickness, install
a new part,

5-103. WHEEL BRAKE ASSEMBLY. Lubricate parts
with clean hydraulic fluid and assemble components
with care to prevent damage to O-rings. Refer to
figure 5-6 during assembly of wheel brakes.

5-72 Change 3

5.104. WHEEL BRAKE INSTALLATION. Place
brake assembly in position with pressure plate in
place, then install back plate. If the torque plate was
removed, install as the wheel and axle are installed.
If the brake disc was removed from the wheel, install
as the wheel is assembled. Connect brake line to
brake cylinder. Fill and bleed brake system.

5-105. BRAKE LINING WEAR. The brake linings
should be replaced when they are worn to a minimum
thickness of 3/32-inch. Visually compare a 3/32
inch strip of material heid adjacent to each lining to
measure the thickness of the lining, The shank end of
correct size drill bits make excellent tools for check-
ing minimum thickness of the brake linings.
5-106. BRAKE LINING REPLACEMENT. (Refer to
figure 5-6,)

a. Remove bolts and washers securing back plate
and remove back plate. '

" b. Pull brake cylinder out of torque plate and slide

pressure plate off anchor bolts,

c. Place back plate on a table with lining side down.
Center a 9/64-inch diameter (or slightly smaller)
punch in the rolled rivet, and hit the punch sharply
with 2 hammer. Punch out all rivets securing the
linings to the back plate and pressure plate.

NOTE

A rivet setting kit, (P/N R561) is available
from the Cessna Service Parts Center.
This kit consists of an anvil and punch.

d. Clamp the flat gide of the anvil in a vise.

e. Align new lining on back plate and place brake
rivet in hole with rivet head in the linign. Place
rivet head against the anvil.

f. Center the rivet setting punch on the lips of the
rivet. While holding the back plate down firmly
against the lining, hit the punch with a hammer to
set the rivet. Repeat blows on the punch until lining
is firmly against the back plate.

g. Realign the lining on the back plate and install
rivets in remaining holes,

h. Install a new lining on the pressure plate in the
same manner.

i. Position pressure plate on anchor bolts, and
place cylinder in position so that anchor bolts slide
into the torque plate,

j. Install back plate and secure with bolts and
washers.

k. Bleed brake system.

5-107. BRAKE BLEEDING. Standard bleeding with a
a clean hydraulic pressure source connected to the
wheel cylinder bleeder is recommended.

a. Remove brake master cylinder filler plug and
screw a flexible hose with a suitable fitting into the
filler hole. Immerse the free end of the hose in a
container with enough hydraulic fluid to cover the
end of the hose.

b. Connect a clean hydraulic pressure source, such
as a hydraulic hand pump, or Hydro Fill unit, to the
bleeder valve in the wheel cylinder and loosen bleeder
valve,



€. As fluid is pumped into the system, observe the
immersed end of the hose at the brake master cylin-
der for evidence of air bubbles being forced from the
brake system.

d. When bubbling has ceased, tighten bleeder valve
and remove bleeder source from wheel cylinder.

NOTE

Ensure that the free end of the hose from
the brake master cylinder remain im-
mersed during the entire bleeding process.

e. Remove hose and install filler plug at master
cylinder,

5-108. PARKING BRAKES, The parking brake sys-
tem uses a handle and ratchet mechanism connected
by cable and pulley arrangement to the extension
rods at the top of the master cylinders. Pulling out
the handle depresses both cylinder piston rods and
the ratchet locks the handle in this position until the
handle is turned and released.

Tube Assembly
Stiffener Angle
Positioning Pin
Handle

Right Master Cylinder
Right Extension Rod
Cable

Left Extension Rod
Left Master Cylinder
Bracket Assembly
Bellcrank Assembly
Pulley

[ =Y
CPLDIPU W
L] L] . L]

e
[
. o

Figure 5-34.

Parking Brake System
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SECTION 6

AILERON CONTROL SYSTEM

Cables and Pulleys . .

Removal and Installatxon.

Ailerons .

Removal and Instauatxon'

Repair .
Aileron Trim Tab

Removal and Installauon

Adjustment
Rigging .
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6-1. AILERON CONTROL SYSTEM. (Refer to

figure 6-1.)

6-2. DESCRIPTION. The aileron control system is

6-3. TROUBLE SHOOTING.

Aileron-Rudder Interconnect System
Rigging .

comprised of push-pull rods, bellcranks, cables,

R - R N e R
[~ 3 JEGTRRG JRC R R JRCIPC - N

pulleys, quadrants and components forward of the in-
strument panel, all of which, link the control wheels

NOTE

to the ailerons.

Due to remedy procedures in the following trouble shooting
chart, it may be necessary to re-rig system. Refer to
paragraph 6-20.

TROUBLE

PROBABLE CAUSE

REMEDY

LOST MOTION IN CONTROL
WHEEL.

Loose control cables.

Adjust cables to proper tension.

Broken pulley or bracket,
cable off pulley or worn rod
end bearings.

Replace worn or broken parts,
install cables gorrectly.

RESISTANCE TO CONTROL
WHEEL MOVEMENT.

Cables too tight.

Adjust cables to proper tension.

Pulleys binding or cable off.

Replace defective pulleys. Install

cables correctly.

Bellcrank distorted or bearing
binding.

Replace bellcrank.

Defective quadrant assembly.

Replace quadrant assembly.

Clevis bolts in system too
tight.

Loosen, then tighten properly
and safety.

Defective bearing in control
column sleeve.

Replace defective bearing.

6-1



6-3. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

CONTROL WHEELS NOT
LEVEL WITH AILERONS
NEUTRAL.

cables.

Improper adjustment of

Adjust in accordance with
paragraph 6-20.

Improper adjustment of
aileron push-pull rods.

Adjustment push-pull rods to obtain
proper alignment.

DUAL CONTROL WHEELS

NOT COORDINATED. adjusted.

Interconnect cables improperly

Adjust in accordance with
paragraph 6-20.

INCORRECT AILERON

TRAVEL. properly.

Push-pull rods not adjusted

Adjust in accordance with
paragraph 6-20.

stop bolts.

Incorrect adjustment of travel

Adjust in accordance with
paragraph 6-20.

6-4. CONTROL COLUMN. (Refer to figure 6-2.)

6-5. DESCRIPTION, Rotation of the control wheel
(1) rotates four bearing roller assemblies on the end
of the tube and bearing assembly (14), which in turn,
rotates a square control tube assembly (36) inside
and extending from the tube and bearing assembly
(14). Attached to this square tube (36) is a quadrant
{31) which operates the aileron system. This same
arrangement is provided for both control wheels and
synchronization of the control wheels is obtained by
the transition cable (34), turnbuckle (33) and adjust-
ment terminals (30)., The forward end of the square
control tube (36) is mounted in a bearing block (24) on
the firewall (35) and does not move fore-and-aft, but
rotates with the control wheel. The four bearing
roller assemblies on the end of the tube and bearing
assembly (14) reduce friction as the control wheel is
moved fore-and-aft for stabilator system operation.
A sleeve weld assembly (11), containing bearings
which permit the tube and bearing assembly (14) to
rotate within it, is secured to the tube by a sleeve
and retaining ring in such a manner that it moves
fore-and-aft with the tube and bearing assembly.
This movement allows the link (15) attached to the
sleeve weld assembly (11) to operate a lever arm (19)
which transmits force to a quadrant (21). The stabi-
lator control cables (22 and 23) are attached to these
quadrants. When dual controls are installed, the
copilot control wheel is linked to the aileron and
stabilator control systems in the same manner as the
pilot control wheel.

6-6. REMOVAL AND INSTALLATION.
NOTE

To remove the control tube and bearing assem-
bly (14), complete steps ""a through g'*, to re-
move control tube assembly (36), complete
steps "a through 1", to remove quadrant (31),
complete steps '‘a through m".

6-2

a. Remove screw securing decorative collar (2)
and slide collar forward to expose control wheel
mounting screws.

b. Remove screws securing control wheel (1) to
tube and bearing assembly (14) and remove control
wheel. Disconnect electrical wiring to control wheel,
if installed.

c. Remove lower decorative cover from instrument
panel.

d. Remove screws securing collar (3), spacer (4)
and bracket (5) to instrument panel.

e. Disconnect link assembly (15) from sleeve weld
assembly (11).

f. Loosen screw securing adjustable glide plug
(38).

g. DPull control tube and bearing assembly (14) aft
through instrument panel to remove.

h. Relieve aileron direct cable (27) tension by
loosening turnbuckles (index 1, figure 6-1).

i. Relieve transition cable (34) tension by loosening
turnbuckle (33).

j. Remove aileron rudder interconnect cable clamps
(index 5, sheet 2}, if installed.

k. Remove roll pin (32) securing tube assembly (36)
to quadrant (31).

1. Remove nut (28) and washer from tube assembly
(36) protruding through bearing block (24) on forward
side of firewall (35) and remove tube assembly.

m. Disconnect cables from quadrant (31).

n. Reverse the preceding steps for reinstallation.
Rig aileron and aileron-rudder interconnect systems
in accordance with paragraph 6-20, safety turnbuckles
and all other items previously safetied. Tighten nut
(28) securing tube assembly (36) to firewall snugly,

then loosen nut to 0. 030 " maximum clearance between

nut and washer, align cotter pin hole and install pin.

6-7. REPAIR. Worn, damaged or defective shafts,
bearings, quadrants, cables or other components
should be replaced. Refer to Section 2 for lubrica-
tion requirements.



REFER TO
FIGURE 6-2

Detail E
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Detail F

1. Turnbuckle (Direct Cable) 12. Lower Support
2. Direct Cable 13. Link
3. Pulley 14. Bellcrank "“""""‘i
4, Bracket 15. Travel Stop Bolt lw
5. Carry-thru Cable 16. Bushing MAINTAIN PROPER CONTROL
6. Cable Guard 17. Pivot Boit CABLE TENSION
7. Fairlead 18. Upper Wing Skin .
8. Grommet 19. Upper Support CABLE TENSION:
9. Turnbuckle (Carry-Thru Cable) 20, Brass Washer 30 LBS + 10 LBS ON CARRY-THRU
10. Bushing 21. Needle Bearing CABLE (AT AVERAGE TEMPERATURE
11. Clip 22, Push-Pull Rod FOR THE AREA.)

23. Safety Wire REFER TO FIGURE 1-1 FOR TRAVEL.

Figure 6-1. Aileron Control System
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1. Control Wheel NOTE
2. Decorative Collar
3. Collar Allow 0.030 " maximum clearance
4. Spacer between bearing block (24) and nut
5. Bracket (28) after tightening.
6. Snap Ring
7. Bearing Race Adjust transition cable (34) tension
8. Thrust Bearing to 30 lbs + 10 lbs.
9. Bearing
10. Washer ® Left hand side only.
11. Sleeve Weld Assembly
12. Stud
13. Collar

14. Tube and Bearing Assembly

15. Link Assembly

16. Spacer

17. Pulley

18. Bracket

19. Lever Assembly

20. Boss

21. Quadrant Assembly

22. Cable (DOWN Stabilator)

23. Cable (UP Stabilator)

24. Bearing Block BEGINNING WITH
25. Plate Assembly W SERIAL 177RG0228
26. Bracket Assembly

27. Cable (Aileron Direct)
28. Nut

29. Idler Shaft

30. Adjustment Terminal
31. Quadrant

32. Roll Pin

33. Turnbuckle (Transition Cable)
34, Cable (Transition)

35. Firewall

36. Control Tube Assembly
37. Control Tube Glide

38. Adjustable Glide Plug
39. Bearing Roller

! THRU AIRCRAFT
SERIAL 177TRG0212

BEGINNING WITH AIR-
CRAFT SERIAL 177TRG0213

Detait A

Assembly
40. Washer n ;
41, Retainer Uxsk 23 !
25 %%k

42. Pad
43. Shim PVnBER
44, 2 SN

Washer
P

o . e
P ‘3‘.
¥ *
S« %% 29
]
28

NOTE 0.002 " MAX
*Safet th PER SIDE
ety wire these items.
view A-A

*¥kUsed only on aircraft NOT
equipped with dual control

wheel installation. NOTE

Washers (40) are of various thicknesses
and are used to obtain dimension shown
in-VIEW A-A,

# Use washers (10) as required
to adjust free play. (Do not )
exceed 4 washers per assembly.

Figure 6-2. Control Column (Sheet 1 of 2)

6-4 Change 1



AILERON-RUDDER INTERCONNECT

AIRCRAFT

s
N
::‘.1
seld ,' i 1 \5:
5 5
N LR e" <
1 ?

* Dimensions shown with ailerons 7 g
‘\

and rudder in neutral position.
s ® Safety wire these items. -

1. Direct Cable

2. Bracket Assembly
3. Quadrant

4. Transition Cable (Interconnect)

5. Cable Clamp
6. Turnbuckle (Transition Cable)
7. Bracket

8. Cable Guard

9. Travel Stop Block

10. Spacer
11. Pulley
12. Bushing

13. Lower Interconnect Spring

14. Turnbuckle

15. Rudder Cable
16. Upper Interconnect Spring
17. Control Tube Assembly

18. Rudder Bar

19. Rudder Bar Arm

Figure 6-2. Control Column (Sheet 2 of 2)

Change 1
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Aileron Assembly
Trim Tab
Balance Weight
Push-Pull Rod
Hinge Rib
Hinge Support

Figure 6-3.

6-8. AILERON BELLCRANK. (Refer to figure 6-1.)
6-9. REMOVAL.

a. Remove access plate inboard of each bellcrank
on underside of wing.

b. Relieve control cable tension by loosening turn-
buckles (1).

c¢. Disconnect direct cable link (13) at bellcrank
(14).

d. Disconnect carry-thru cable (5) at bellcrank.

e. Disconnect aileron push-pull rod (22) at bell-
crank.

f. Remove bolt (17) securing bellcrank to wing
structure.

g. Remove bellcrank through access opening, using
care that bushing (16) is not dropped from bellcrank.

NOTE

Brass washers (20) may be used as shims
between bellcrank and wing supports (12

and 19). Retain these shims. Tape open
ends of bellcrank to prevent dust and dirt

from entering bellcrank needle bearings
21,

6-10. INSTALLATION.

a. Connect control cables (2 and 5) to bellcrank
(14) prior to positioning bellcrank in wing.

6-6

Aileron Installation

b. Place bushing (16) in bellcrank and position
bellcrank in wing.

c. Install brass washers (20) as required between
upper and lower end of bellcrank and wing supports
to shim out excess clearance.

d. Install bellcrank pivot bolt (17).

e. Connect push-pull rod (22) to bellcrank.

f. Rig aileron system in accordance with paragraph
6-20, safety turnbuckles and reinstall all items re-
moved for access.

6-11. REPAIR. Repair of bellcranks consists of re-
placement of defective parts. If needle bearings are
dirty or in need of lubrication, clean thoroughly and
lubricate as outlined in Section 2.

6-12. CABLES AND PULLEYS.
6-1.)

(Refer to figure

6-13. REMOVAL AND INSTALLATION.

a. Remove access plates, wing root fairings and
upholstery as required.

b. Disconnect cables from turnbuckles and bell-
cranks or quadrants depending on which cable is to
be removed.

c. Remove cable guards, fairleads and pulleys as
necessary to work cables free-of aircraft.




N

AVAILABLE FROM CESSNA
SERVICE PARTS CENTER
(TOOL NO. SE-716)

Figure 6-4. Inclinometer for Measuring Control Surface Travels

NOTE

To ease routing of cables, a length of wire
may be attached to the end of cable before
being withdrawn from the aircraft. Leave
wire in place, routed through structure;
then attach the cable being installed and use
to pull cable into position.

d. After cable is routed, install pulleys, fairleads
and cable guards. Ensure cable is positioned in
pulley groove before installing guard. Check grom-
mets (8) for proper installation,

e. Re-rig aileron system in accordance with para-
graph 6-20, safety turnbuckles, install access plates,
fairings and upholstery removed in step ""a."

6-14. AILERONS. (Refer to figure 6-3.)

6-15. REMOVAL AND INSTALLATION.

a. Remove access plate and disconnect push-pull
rod (4) at aileron.

b. Remove wing tip for access to outboard hinge
bolt.

c. Run flaps to full down position for access to in-
board hinge bolt.

d. Remove hinge bolts securing aileron and care-
fully remove aileron from wing.

e. Reverse preceding steps for reinstallation. Rig
system if necessary in accordance with paragraph
6-20 and reinstall all items removed for access.

NOTE

If rigging was correct and push-pull rod
adjustment was not disturbed, it should
not be necessary to re-rig system.

6-16. REPAIR. Aileron repair and static balance
may be accomplished in accordance with instructions
outlined in Section 17, Before installation, ensure
balance weights and hinges are securely attached.

6-17. AILERON TRIM TAB. (Refer to figure 6-3,)

6-18. REMOVAL AND INSTALLATION.

a. Remove screws on lower side of tab.

b. Drill out rivets on upper side of tab and remove
tab.

c. Reverse preceding steps for reinstallation.

6-19. ADJUSTMENT. Adjustment is accomplished
by loosening the screws, shifting tab trailing edge up
to correct for a wing-heavy condition or down to cor-
rect for a wing-light condition. Divide correction
equally on both tabs. When installing a new wing or
aileron, set tab in neutral and adjust as necessary
after flight test.

6-20. RIGGING. (Refer to figure 6-1.)

a, Relieve all tension on aileron control system by
loosening turnbuckles (1 and 9).

b. Disconnect push-pull rods (22) at bellcranks (14).

6-7



c. Adjust interconnect cable turnbuckle (index 33,
figure 6-2) and adjustment terminals (index 30, fig-
ure 6-2) to remove cable slack, acquire proper ten-
sion (30 £ 10 pounds) and position control wheels
level (synchronized).

d. Tape a bar across both control wheels to hold
them in neutral position.

e. Adjust push-pull rods (22) at each aileron to
10. 80" between centerlines of rod-end bolt holes and
connect push-pull rods to bellcranks (14).

f. Adjust direct cable turnbuckles (1) and carry-
thru cable turnbuckle (9) equally to obtain 30 + 10
pounds tension on carry-thru cable while maintaining
ailerons in neutral with reference to trailing edge
of wing flaps. Be sure wing flaps are full UP and
disregard aileron trim tabs when making this adjust-
ment.

g. With ailerons in neutral position (streamlined),
mount an inclinometer on trailing edge of one aileron
and set to 0°.

NOTE
An inclinometer for measuring control sur-

face travel is available from the Cessna
Service Parts Center. Refer to figure 6-4.

SHOP NOTES:

h. Remove bar from control wheels and adjust
travel stops (15) to degree specified in figure 1-1.

i. Ensure all turnbuckles are safetied, cables,
fairleads and cable guards are properly installed,
jam nuts are tight and replace all items removed for

access,
IWARNING.

Be sure the ailerons move in correct direction
when operated by the control wheel.

6-21., AILERON-RUDDER INTERCONNECT SYSTEM.
(Refer to figure 6-2, sheet 2.)

6-22. RIGGING.

a. With interconnect cable clamps (5) installed as
illustrated, the centering force exerted on the con-
trol wheel due to the interconnect springs (13 and 16)
should be 2.5 + 1-0 pounds. This force may be check-
éd with a spring scale attached to the hand grip of
the control wheel with the controls fully crossed (full
left rudder and full right aileron or full right rudder
and full left aileron). If not within tolerance, do not
move clamps (5), replace the springs (13 and 16).

6-8




SECTION 7

WING FLAP CONTROL SYSTEM

TABLE OF CONTENTS Page
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7-1. WING FLAP CONTROL SYSTEM.
figure 7-1.)

(Refer to

7-2. DESCRIPTION. The wing flap control system
consists of an electric motor and transmission as-
sembly, drive pulleys, snychronizing push-pull tubes,
bellcranks, push-pull rods, pulleys and a follow-up
control. Power from the motor and transmission
assembly is transmitted to the flaps by a system of
drive pulleys and cables. Electrical power to the
motor is controlled by two microswitches mounted on
a "floating" arm. a control lever and a follow-up
control. As the control lever is moved to the de-
sired flap setting, it trips a switch actuating the flap
motor. As the flaps move, the floating arm is ro-
tated by the follow-up control until the active switch
I clears the control lever, breaking the circuit. To
reverse direction of travel, the control lever is
moved in the opposite direction. When its cam con-
tacts the second switch it reverses the flap motor.
Likewise the follow-up control moves the floating arm
until the second switch is clear of the control lever,
Limit switches at the actuator assembly are connect-
ed in series with the switches on the floating arm to
prevent over-travel of the flaps in the full UP or
DOWN position,

T7-3. OPERATIONAL CHECK.

a. Operate flaps through their full range of travel,
observing for uneven or jumpy motion, binding and
lost motion in system. Make sure flaps are moving
together through their full range of travel.

NOTE

Due to the cable tension differential, the
right flap will "lead"” the opposite flap
during extension when checked on the
ground. In flight, the flaps will equalize
due to the air pressure and cable stretch.

Removal and Installation
Repair

Belleranks . .
Removal and Installatxon
Repair

Flaps . .
Removal and Installatxon
Repair. .

Cables and Pulleys . .
Removal and Installanon

Rigging .
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b. THRU AIRCRAFT SERIAL 177TRG0212 AND
F177RG0042 WHEN NOT MODIFIED IN ACCOR-
DANCE WITH SK177-18. Check for positive shut-off
of motor at the flap travel extremes, motor should
NOT continuously freewheel at travel extremes.

c¢. BEGINNING WITH AIRCRAFT SERIAL 177RG-
0213, F17TRG0043 AND ALL AIRCRAFT MODIFIED
IN ACCORDANCE WITH SK177-18. Check for posi-
tive shut-off of motor at the flap travel extremes,
FLAP MOTOR MUST STOP OR DAMAGE WILL RE -
SULT.

d. Check flaps for sluggishness in operation,

On the ground with engine running, the flaps should
extend in approximately 5.5 seconds and retract in
approximately 6.5 seconds.

e, With flaps full UP, mount an inclinometer on
one flap and set to 0°. Lower flaps to full DOWN
position and check flap angle for degree specified in
figure 1-1. Check approximate mid-range percent-
age setting against degrees as indicated on inclino-
meter. Repeat the same procedure for opposite flap.

NOTE

An inclinometer for measuring control sur-
face travel is available from the Cessna
Service Parts Center. Refer to figure 6-4.

f. Remove access plates and attempt to rock drive
pulleys and bellcranks to check for bearing wear.

g. Inspect flap rollers and tracks for evidence of
binding or defective parts.

Changel1l 7-1



7-4. TROUBLE SHOOTING.

NOTE

Due to remedy procedures in the following trouble shooting
chart it may be necessary to re-rig system, refer to para-
graph 7-21,

TROUBLE

PROBABLE CAUSE

REMEDY

BOTH FLAPS FAIL TO MOVE.

Defective circuit breaker.

Replace breaker.

Popped circuit breaker.

Reset breaker.

Defective microswitch.

Replace microswitch.

Defective flap motor.

Replace flap motor.

Broken or disconnectedwires.

Connect or repair wiring.

Defective or disconnected
transmission and actuator agssem-
bly.

Connect or replace transmission

and actuator assembly.

Disconnected cables.

Connect cables.

Follow-up control discon-
nected or slipping.

Secure control or replace if
defective,

BINDING IN SYSTEM AS
FLAPS ARE RAISED
AND LOWERED.

Cables not riding on pulleys.

Route cables correctly over
pulleys.

Bind in drive pulleys.

Replace drive pulley.

Broken or binding pulleys.

Replace defective pulleys.

Frayed cable,

Replace defective cable.

Flaps binding on tracks.

Replace defective parts.

ONE FLAP FAILS TO
MOVE.

Broken attachment to actuator.

Replace defective parts.

Disconnected or broken cable.

Connect or replace cable.

Disconnected push-pull rod.

Attach push-pull rod.

INCORRECT FLAP TRAVEL.

Incorrect rigging.

Refer to paragraph 7-21.

Defective microswitch.

Replace microswitch.

Follow-up control disconnected
or slipping.

Secure control or replace if
defective.

FLAPS FAIL TO EXTEND.

Defective, loose, or improperly
adjusted forward operating switch.

Adjust and secure switch,
Replace if defective.

Follow-up control slipping,
broken or disconnected.

Connect and secure control.
Replace if defective.

Defective down limit switch.

Replace defective switch,
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7-4. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

FLAPS FAIL TO RETRACT.

Defective, loose or improperly
adjusted aft operating switch.

Adjust and secure switch.
Replace if defective.

FLAP MOTOR CONTINU-

OUSLY FREEWHEELS. justed.

Microswitches improperly ad-

Refer to paragraph 7-21.

FLAP POSITION INDICATOR
FAILS TO RESPOND OR
READINGS ERRONEOUS.

Follow-up control slipping,
broken or disconnected.

Connect and secure control.
Replace if defective.

Pointer bent or broken.

Replace defective parts.

7-5. FLAP MOTOR, TRANSMISSION AND ACTU-
ATOR ASSEMBLY.

7-6. REMOVAL AND INSTALLATION.

a. Place master switch in the ON position, run flaps
to the full DOWN position then place master switch in
the OFF position.

b. Remove aft baggage compartment wall, discon-
nect battery cables from battery and insulate termi-
nals as a safety precaution.

c. Remove access plates from below actuator as-
sembly.

d. (Refer to figure 7-1.) Remove headliner access
cover, remove safety wire and relieve cable tension
at turnbuckles (12 and 12A),

e. (Refer to figure 7-2.) Disconnect direct cables
(3) from actuator guide assembly (7).

f. Remove bolt (14) securing follow-up control lever
(11) to actuator guide assembly (7).

g. Remove screws securing lower support (22) to
brackets (16 and 21).

h. Remove bolt (6) securing motor and transmis-
sion assembly to bracket (21). Move lower support
(22) and motor and transmission assembly outboard
to allow access to upper support screws.

i. Remove screws securing upper support (2) to
brackets (16 and 21). Place switches (17 and 18)
and all attaching harcware out of the working area.

j. Slide the lower support (22) out of grommet in
the actuator guide assembly (7) and remove support
from the wing.

k. Disconnect electrical quick-disconnect (15).

1. Using care, remove motor (1), transmission (4),
actuator guide assembly (7) and upper support (2)
from wing through access opening as a unit.

m. Reverse the preceding steps for reinstallation.
Rig system in accordance with paragraph 7-21, safety
turnbuckles and reinstall all items removed for ac-
cess.

7-7. REPAIR. Repair consists of replacement of
motor, transmission or coupling. For lubrication
requirements refer to Section 2.

7-8. FLAP CONTROL LEVER.

7-9. REMOVAL AND INSTALLATION. (Refer to
figure 7-1.)

a. Disconnect battery cables and insulate terminals
as a safety precaution.

b. Remove follow-up control (19) from switch mount-
ing arm (24).

¢. Remove flap operating switches (28 and 30) from
switch mounting arm (24). It is not necessary to dis-
connect electrical wiring at switches.

d. Remove knob (27) from control lever (21).

e. Remove remaining items by removing attaching
bolt. Use care not to drop parts into tunnel area.

f. Reverse the preceding steps for reinstallation.
Do not overtighten attaching bolt causing lever (21)
to bind. Rig system in accordance with paragraph
7-21.

7-10. DRIVE PULLEYS.

7-11. REMOVAL AND INSTALLATION. (Refer to
figure 7-1.)

a. Run flaps to full DOWN position.

b. Remove headliner access cover, remove safety
wire and relieve cable tension at turnbuckles (12 and
124A).

c. Remove access plates adjacent to drive pulley
2).

d. Remove bolt securing flap push-pull rod (9) to
drive pulley (2).

e. Remove bolt securing synchronizing push-pull
tube (1) to drive pulley (2).

f. Remove cable guards (6).

g. Remove cable lock pins (7) and disconnect
cables (8 and 10) from drive pulley. Tag cables
for reference on reinstallation.

h. Remove pivot bolt (5) attaching drive pulley to
wing structure.

i. Remove drive pulley (2) through access opening,
using care not to drop bushing (4). Retain brass
washer between drive pulley and support bracket.
Tape open ends of pulley to protect bearings (3).
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# THRU AIRCRAFT
SERIAL 177RGO0019

* BEGINNING WITH AIR-
CRAFT SERIAL 177TRG0020

2

¢ BEGINNING WITH AIR-
CRAFT SERIAL 177TRG0213

Detail B

REFER TO FIGURE 7-2

Push-Pull Tube
Drive Pulley
Bearing

O DN
e .

4. Bushing
5. Pivot Bolt
... 6. Cable Guard
7. Cable Lock Pin
8. Cable (Direct)
9. Push-Pull Rod
10. Cable (Carry-Thru)
11. Bracket
12. Turnbuckle
(Carry-Thru)
12A. Turnbuckle (Direct)
13. Turnbuckle (Direct)
14. Bracket
15. Bellcrank
16. Push-Pull Rod
17. Pivot Bolt
18. Flap Attach Bracket
19. Follow-Up Control

20. Bracket
21. Control Lever
22. Bushing
JCAUTION 23. Spacer
e — 24, Switch Mounting Arm
MAINTAIN PROPER CONTROL 25. Bracket
CABLE TENSION., 26. Cam
27. Knob

CABLE TENSION:
40 LBS : 10 LBS IN EXTENDED POSITION
ON RH DIRECT CABLE AND 80 LBS : 10 LBS
ON RH CARRY-THRU CABLE. (AT AVERAGE 1 petail D

TEMPERATURE FOR THE AREA. )
REFER TO FIGURE 1-1 FOR TRAVEL.

28, Flaps DOWN Switch
29. Insulator

30. Flaps UP Switch
31. Position Indicator
32. Spring

Figure 7-1. Flap Control System
7-4
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THRU AIRCRAFT SERIAL 177 RG-
0212 AND F177RG0042 WHEN NOT
MODIFIED IN ACCORDANCE WITH
SK177-18

NOTE

Use Loctite Sealant, Grade AV
on threads of set screw (8) after
final adjustment.

Be sure follow-up control (9) is
engaged with full length of guide
(10) on installation. (Flaps re-
tracted, )

BEGINNING WITH AIRCRAFT SERIAL

177RG0213, F17TRG0043 AND ALL

AIRCRAFT MODIFIED IN ACCORDANCE
\ WITH SK177-18

.12 £ .05 " with flaps in
the full down position. o

O -1 U WK —

Motor Assembly

Upper Support

Cable Assembly
Transmission Assembly
Nylon Grommet

Bolt

Actuator Guide Assembly
Setscrew

Follow-Up Control
Control Guide Assembly
Lever Assembly

Spacer

Turnbuckle

Bolt

Electrical Quick-Disconnect
Support Bracket

Flaps UP-LIMIT Switch
Flaps DOWN-LIMIT Switch
Support Assembly

Spacer

Actuator Support Bracket
Lower Support

Support

Bracket

Figure 7-2.

Flap Motor, Transmission and Actuator Installation
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j. Reverse the preceding steps for reinstallation.
Rig system in accordance with paragraph 7-21, safety
turnbuckles and reinstall all items removed for ac-
cess.

7-12. REPAIR. Repair is limited to replacement of
bearings. Cracked, bent or excessively worn drive
pulleys must be replaced. Lubricate drive pulley
bearings as outlined in Section 2.

7-13. BELLCRANKS.

7-14. REMOVAL AND INSTALLATION. (Refer to
figure 7-1.)

a. Run flaps to full DOWN position.

b. Remove access plates adjacent to belicrank (15).

¢. Remove boit securing push-pull rod (16) to bell-
crank (15).

d. Remove bellcrank pivot boit (17) and position
bellcrank as necessary to expose synchronizing push-
pull tube (1) attach point.

e. Remove bolt securing synchronizing push-pull
tube (1) to bellcrank (15) and work bellcrank out
through access opening using care not to drop bush-
ing (4). Tape open ends of bellcrank to protect
needle bearings (3).

NOTE

To remove synchronizing push-pull tube (1),
disconnect tube at bellcrank (15) and drive
pulley (2). Position tube through lightening
holes until removal is possible through ac-
cess opening.

f. Reverse the preceding steps for reinstallation.
Brass washers may be used as required to shim out
excess clearance between bellcrank and support
brackets. If the push-pull rod and synchronizing
tube adjustments are not disturbed, re-rigging of
the system should not be necessary. Check flap
travel and rig in accordance with paragraph 7-21, if
necessary, and reinstall all items removed for ac-
cess.

7-15. REPAIR. Repair is limited to replacement
of bearings. Cracked, bent or excessively worn
bellcranks must be replaced.

7-16. FLAPS.

7-17. REMOVAL AND INSTALLATION. (Refer to
figure 7-3.)

a. Run flaps to full DOWN position.

b. Remove access plate (5) outboard of the inboard
flap track.

¢. Disconnect push-pull rod at both flap attach
points (2).

d. Remove bolt (9) at each aft flap track, pull flap
aft and remove remaining bolts. As flap is removed
from wing, all washers, rollers and bushings will
fall free. Retain these for reinstallation.

e. Reverse the preceding steps for reinstallation.

f. If the push-pull rod adjustment is not disturbed,
re-rigging of the system should not be necessary.
Check flap travel and rig in accordance with para-
graph 7-21, if necessary.

7-6 Change 1

7-18. REPAIR. Flap repair may be accomplished
in accordance with instructions outlined in Section 17.

7-19. CABLES AND PULLEYS.

7-20. REMOVAL AND INSTALLATION. (Refer to
figure 7-1.)

a. Remove access plates, fairings and upholstery
as required for access.

b. Relieve cable tension at turnbuckles (12 and
12A).

c. Disconnect cables at drive pulleys (2).

d. Disconnect cables at actuator assembly (index 7,
figure 7-2).

e. Remove cable guards and pulleys as necessary
to work cables free of aircraft.

NOTE

To ease routing of cables, a length of wire
may be attached to the end of cable being
withdrawn from the aircraft. Leave wire
in place, routed through structure; then
attach the cable being installed and use
wire to pull cable into position.

f

f. Reverse the preceding stepa for reinstallation.
After cable is routed in position, install pulleys and
cable guards. Ensure cable is positioned in pulley
groove before installing guard.

g. Re-rig flap system in accordance with paragraph
7-21, safety turnbuckles and reinstall all items re-
moved in step '"a".

7-21. RIGGING.
NOTE

The following procedure outlines COMPLETE
flap system rigging. All steps of this pro-
cedure should be noted, although individual
circumstances may not require that all steps
be completed.

a. THRU AIRCRAFT SERIAL 177TRG0212 AND
F17TRG0042 WHEN NOT MODIFIED IN ACCOR-
DANCE WITH SK177-18.

1. (Refer to figure 7-2.) Run flaps to the FULL
DOWN position.

NOTE

Loosen screws securing limit switches (17
and 18) and slide switches in their adjust-
ment slots until they cannot be actuated by
the guide assembly (7). This will ensure
that the flaps are reaching their full travel
before being stopped by the limit switches.

2. (Refer to figure 7-1.) Remove headliner
access cover, remove safety wire, relieve cable
tension and disconnect turnbuckles (12 and 12A).

3. Disconnect push-pull rods (9) at both drive
pulleys (2).

4. Disconnect push-pull rods (16) at both bell-
cranks (15).
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Flap Assembly
Attach Bracket
Wing Structure
Flap Track
Access Plate
Nylon Spacer
Roller

Bushing

Bolt

Figure 7-3. Flap Installation

5. Disconnect both synchronizing push-puil
tubes (1) at the drive pulleys (2) and bellcranks (15).
6. If the cables are to be replaced, and the

drive pulleys (2) ARE installed in the wings, rotate
the drive pulleys beyond their normal range of travel
to permit cable attachment. If the drive pulleys
ARE NOT installed in the wings, it may be easier to
attach the cables prior to installing the drive pulleys
in the wings.

7. Attach the direct and carry-thru cables in
accordance with schematic in figure 7-4.

8. Adjust the synchronizing push-pull tubes (1)
to 41.94" between centers of rod end holes, tighten
jam nuts and install push-pull tubes.

9. Adjust inboard push-pull rods (9) to 12, 12"
and outboard push-pull rods (16) to 11.57" between
centers of rod end holes, tighten jam nuts and install
push-pull rods.

10. Ensure all cablea are properly routed and in
their pulley grooves, then adjust turnbuckles (12 and
12A) to obtain specified cable tension with flaps in the
FULL DOWN position.

11. (Refer to figure 7-2.) Run flaps FULL UP
AND FORWARD and adjust UP-LIMIT switch (17) to
operate and shut-off motor at this position.

12. Mount an inclinometer on one flap and adjust
to 0°.

NOTE

An inclinometer for measuring control sur-
face travel is available from the Cessna
Service Parts Center. Refer to figure 6-4.

13. Run flaps DOWN and adjust DOWN-LIMIT
gwitch (18) to operate and shut-off motor at the
30°+2°-0° position.

14. (Refer to figure 7-1.) Operate control lever
(21) and run flaps to the full UP position.

15. Disconnect follow-up control (19) at switch
mounting arm (24).

16. Without moving the control lever (21), move
arm (24) until cam (26) is centered between switches
(28 and 30). Ensure switches are centered in their

Change 1 T-7



FLAP MOTOR AND

SYNCHRONIZING TRANSMISSION

PUSH-PULL TUBE

4

AIRCRAFT

€

DRIVE PULLEY BELLCRANK

<=

LEFT WING

OUTBOARD
PUSH-PULL ROD

ACTUATOR

VIEWED FROM ABOVE

\

RIGHT WING *

BOARD
PUSH-PULL ROD

Figure T-4.

{;Ss)pective adjustment slots prior to centering cam

17. Adjust flaps DOWN operating switch (28) in
the slotted holes until the roller just clears cam (26)
and secure switch. This adjustment should provide
flaps down operation to 10°:2° and 20°:2°. If not,
readjust switch (28) as necessary.

NOTE

The flaps must NEVER exceed 10° when the
control lever (21) is moved from the 0° to
10° position.

18. Adjust flaps UP operating switch (30) in the
slotted holes to 0.062"" clearance between switch
roller and cam (26) when the DOWN operating switch
has just opened in the 10° and 20° position.

NOTE

Flap travel on UP cycle may deviate a maxi-
mum of 4° from indicated position.

19. Complete an operational check as outlined in
paragraph 7-3.

20. Check all rod ends and clevis ends for suffi-
cient thread engagement, all jam nuts are tight,
safety turnbuckles and reinstall all items removed for
access.

21. Flight test aircraft and check that follow-up
control does not cause automatic cycling of flaps. If
cycling occurs, readjust operating switches as neces-
sary per steps.17 and 18.

7-8 Change 1

Flap System Schematic

b. BEGINNING WITH AIRCRAFT SERIAL 177RG-
0213, F17TRG0043 AND ALL AIRCRAFT MODIFIED
IN ACCORDANCE WITH SK177-18. (Refer to figure

7-2.)
[CAUTION]

Do not use aircraft power to operate the flap
motor until the limit-switches (17 and 18)
have been adjusted or damage may occur due
to overtravel. Separate the electrical quick-
disconnect (15) at the flap motor and connect
jumper wires from a 12-volt power source to
operate the flap motor. The leads may be
reversed to change motor direction or a 3-
position switch (spring-loaded to center OFF
position) may be used. Use caution when ap-
proaching travel extremes as there is no pro-
vision for freewheeling in the transmission.

1. Complete steps 2 thru 5 of subparagraph
g

2. (Refer to figure 7-2.) Using the external
power source and jumpers, run the actuator guide
assembly (7) to . 12:.05" between guide assembly
(7) and transmission (4) as illustrated in VIEW A-A.
Adjust the DOWN-LIMIT switch (18) to operate and
shut-off motor at this position. DO NOT ALLOW
GUIDE ASSEMBLY TO SEAT AGAINST TRANSMIS-
SION.

3. Complete steps 6 thru 10 of subparagraph "a. "l

4. Mount an inclinometer on one flap and adjust
to 30°+2°-0°,



NOTE
An inclinometer for measuring control sur-
face travel is available from the Cessna
Service Parts Center. Refer to figure 6-4.

5. Using the external power supply and jumpers,
run the flaps FULL UP AND FORWARD (0°) and ad-

SHOP NOTES:

just the UP-LIMIT switch (17) to operate and shut-off

motor at this position.

DO NOT ALLOW GUIDE

ASSEMBLY TO REACH THE END OF THE SCREW
ASSEMBLY, :
6. Connect the electrical quick-disconnect (15)
at the flap motor.

7. Complete steps 14 thru 21 of subparagraph

lla‘

Change 1
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SECTION 8

STABILATOR CONTROL SYSTEM

TABLE OF CONTENTS Page

STABILATOR CONTROL SYSTEM 8-1 Removal and Installation 8-2
Description . 8-1 Repair . . . 8-2
Trouble Shooting . 8-1 Cables and Pulleys . . . 8-2
Control Column 8-2 Removal and Installatmn 8-2
Stabilator . 8-2 Rigging . . RN 8-5

8-1, STABILATOR CONTROL SYSTEM. (Refer to which attach to the stabilator balance arm. As the

figure 8-1,) stabilator moves through its range of travel, the

trim tab changes angle in the opposite direction

8-2. DESCRIPTION. The stabilator is operated by effecting control wheel forces and giving the pilot

power transmitted through fore-and-aft movement a positive "feel" at the control wheel. The trim tab

of the pilot or copilot control wheels. The system is described in Section 9.

is comprised of control columns, pulleys and cables

8-3. TROUBLE SHOOTING.

NOTE

Due to remedy procedures in the following trouble shooting
chart it may be necessary to re-rig system, refer to para-

graph 8-10.
TROUBLE PROBABLE CAUSE REMEDY
NO RESPONSE TO CON- Link disconnected at control Attach link and rig system per
TROL WHEEL FORE- column. paragraph 8-10.
AND-AFT MOVEMENT.
Cables disconnected. Attach cables and rig system per
paragraph 8-10.

8-1



8-3, TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

BINDING OR JUMPY MO-
TION FELT IN MOVEMENT
OF STABILATOR SYSTEM.

pivot bearings.

Defective stabilator quadrant

Replace bearings.

Defective stabilator pivot bearings.

Replace bearings.

Cables slack.

Adjust to tension specified in
figure 8-1.

Cables not riding correctly on
pulleys.

Route cables correctly over pulleys.

Defective trim tab bellcrank
bearings.

Replace bellcrank.

Defective control colurhn
bearing rollers.

Replace defective rollers,

Defective control column
torque tube bearings.

Replace bearings.

Control guide on aft end of
control tube assembly ad-
justed too tight.

Loosen screw and tapered
plug in end of control tube
enough to eliminate binding.

Defective pulleys or cable
guards.

Replace defective parts
and install guards properly.

STABILATOR FAILS TO
ATTAIN PRESCRIBED
TRAVEL.

Stops incorrectly set.

Rig per paragraph 8-10.

Cables tightened unevenly.

Rig per paragraph 8-10.

Interference at instrument panel.

Rig per paragraph 8-10.

8-4. CONTROL COLUMN.
Section 6 outlires removal, installation and repair of

control column.,

(Refer to figure 6-2.)

d. Remove stabilator pivot bolts (11) and remove
stabilator (1) and trim tab (2) as a unit.

e. Reverse preceding steps for reinstallation.

8-5. STABILATOR. (Refer to figure 8-2.)

8-6, REMOVAL AND INSTALLATION.

a. Remove stinger.

b. Remove stabilator trim tab push-pull tube (3) at
tab (2).

¢. Remove bolts (12) securing balance weight arm
(16) to stabilator (1).

NOTE

Rigging of stabilator and trim systems should
not be affected by removal of stabilator.
Cable tension need not be relieved if the bal-
ance weight arm is not to be removed from
aircraft.

8-2

Check stabilator and trim tab travels and rig if nec-
essary.

8-7. REPAIR. Repair may be accomplished as out-
lined in Section 17. Pivot bearing may be replaced
as necessary. If repair has affected static balance,
check and rebalance as required.

8-8. CABLES AND PULLEYS. (Refer to figure 8-1.)

8-9. REMOVAL AND INSTALLATION.

a. Remove seats, upholstery and access plates as
necessary.

b. Relieve cable tension at turnbuckles (16).

c. Disconnect cables at control column. (Refer to
figure 6-2.)




Detail C

NOTE
Shaded pulleys are used
for this system only.

1. Bulkhead (Station 75.50) 12, Spacer
2. Pulley 13. Balance Weight }CAUTION!
3. Bulkhead (Station 87.75) 14. Control Arm
4, Cable Guards 15, Stabilator DOWN Cable MAINTAIN PROPER CONTROL
5. Bulkhead (Station 82.55) 16. Turnbuckle CABLE TENSION.
6. Bulkhead (Station 100, 00) 17. Bulkhead (Station 263, 00)
7. Bulkhead (Station 111.75) 18. Bulkhead (Station 188, 50) CABLE TENSION:
8. Bulkhead (Station 116.40) 19. Bulkhead (Station 132, 00) 30 + 10 LBS (AT THE AVERAGE TEMPER~
9. Travel Stop Bolt ATURE FOR THE AREA.)
10. Stabilator UP Cable REFER TO FIGURE 1-1 FOR TRAVEL.

11. Bulkhead (Station 277.00/284.54 )

Figure 8-1. Stabilator Control System
Change 1 8-3



e Torque to 70 - 100 lb-in.
* Torque to 160 - 190 1b-in.

L

8-4 Change 2

2/ [
)
AN
13 Py
REFER TO
FIGURE 8-1
Detail C
Detail D
1. Stabilator Assembly 10. Retainer NOTE .
2. Trim Tab Assembly 11. Bolt % Beginning with 177TRG 0401 and on,
3. Push-Pull Tube 12. Bolt and on aircraft F177RG 0075, F117RG
4. Hinge Assembly 13. Control Arm Assembly 0081, F177RG 0084 and F177RG 0087
5. Hinge. Pin 14. Spacer and on, a drilled bolt, a castellated
6. Cotter Pin 15. Balance Weight nut and a cotterpin are installed on the
7. Spacer 16. Balance Weight Arm stabilator hinge point.
8. Fuselage Structure 17. Nut
9. Bearing
Figure 8-2. Stabilator Installation




INSTRUMENT PANEL

lo— 3. 50n

COLLAR

DECORATIVE COLLAR

NOTE

Rig control column to dimension shown regardless
of pin hole location.

Figure 8-3. Control Column Neutral Position

d. Disconnect cables at control arm (14).
e. Remove cable guards and pulleys as necessary
to work cables free of aircraft.

NOTE

To ease routing of cables, a length of wire
may be attached to the end of cable before
being withdrawn from the aircraft. Leave
wire in place, routed through structure;
then attach the cable being installed and pull
cable into position.

f. After cable is routed in position, install pulleys
and cable guards. Ensure cable is positioned in
pulley groove before installing guards.

g. Rig system in accordance with paragraph 8-10,
safety turnbuckles and reinstall all items removed
in step "a'".

8-10. RIGGING. (Refer to figure 8-1.)

a. Relieve cable tension at turnbuckles (16).

b. Block control wheel in neutral position illus-
trated in figure 8-3.

¢. Adjust turnbuckles (16) as necessary to set sta-

bilator to neutral while maintaining proper cable ten-

sion.

NOTE

Stabilator neutral position is determined by
aligning the rivet in the inboard leading edge
of stabilator with an adjacent No. 40 pilot
hole in the left side of fuselage.

d. With stabilator in neutral, mount an inclinometer
on trailing edge of stabilator and set to 0°,

NOTE

An inclinometer for measuring control sur-
face travel is available from the Cessna
Service Parts Center. Refer to figure 6-4.

e. Unblock control wheel and adjust travel stop
bolts (10) to travel specified in figure 1-1.

f. Safety turnbuckles and reinstall all items
removed for access,

g. After completion of steps "a" thru "f", the nor-
mal force required to operate the stabilator should be
12 lbs maximum measured at the center of the control

wheel,
|WARN|NG.

Be sure stabilator moves in correct direction
when operated by the control column.

8-5/(8-6 blank)



TABLE OF CONTENTS

STABILATOR TRIM CONTROL SYSTEM

Description .
Trouble Shooting .
Trim Tab .
Removal and Installat.lon
Trim Tab Actuator . . . .
Removal and lnstallatmn
I Disassembly .

Cleaning, Inspection and Repau‘ .

Reassembly . .

9-1. STABILATOR TRIM CONTROL SYSTEM.

(Refer to figure 9-1.)

9-2. DESCRIPTION. The stabilator trim tab serves
a dual purpose. As a conventional trim tab, it is
. controlled by the trim wheel. Force to operate the

SECTION 9

STABILATOR TRIM CONTROL SYSTEM

Page
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Trim Tab Free-Play Inspection

Trim Tab Control Wheel .
Removal and Installation

Cables and Pulleys . . .
Removal and Installatlon

Forward Cable .
Aft Cable

Pedestal Cover . .
Removal and Lnsta.llatxon
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screw jack actuator, to a bellcrank and push-pull tube

and finally to the trim tab. The trim tab also serves
as an anti-servo tab. As the stabilator moves

tab is transmitted by cables and chains through a

9-3. TROUBLE SHOOTING.

NOTE

through its range of travel, the tab automatically
trims opposite to afford a positive "feel” to the con-
trol wheel.

Due to remedy procedures in the following trouble shooting
chart it may be necessary to re-rig system, refer to para-
graph 9-14,

TROUBLE

PROBABLE CAUSE

REMEDY

TRIM CONTROL WHEEL
MOVES WITH EXCESSIVE

Cable tension too high.

Adjust tension.

RESISTANCE.

Pulleys binding or rubbing.

Repair or replace as necessary.

Cables not in place on pulleys.

Install cables correctly.

Trim tab hinge binding.

Lubricate or replace hinge
as necessary.

Defective trim tab actuator.

Replace actuator.

Rusty chain.

Remove and replace.

Damaged sprocket.

Remove and replace.

Bent sprocket shaft,

Remove and replace.

Actuator pivot binding.

Replace defective parts.

Change 1
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9-3. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

LOST MOTION BETWEEN
CONTROL WHEEL AND

Cable tension too low.

Adjust tension.

TRIM TAB. Broken pulley.

Replace defective pulley.

Cables not in place on pulleys.

Install cables correctly.

Worn trim tab actuator.

Remove and replace worn actuator.

Actuator attachment loose.

Tighten,

TRIM INDICATION IN-

CORRECT. on wheel track.

Indicator incorrectly engaged

Reset indicator.

-

INCORRECT TRIM TAB

TRAVEL. correctly adjusted.

Stop blocks loose or in- -

Adjust stop blocks on cables.

Incorrect rigging.

Rig system per paragraph 9-14.

9-4, TRIM TAB. (Refer to figure 9-1.)
9-5., REMOVAL AND INSTALLATION.

a. Remove push-pull tube attach point cover
M and disconnect push-pull tube (29) at tab,

NOTE

If trim system is not moved and actuator
screw is not turned, re-rigging of system
should not be necessary after reinstalla-
tion of tab.

b. Remove hinge pins from hinges and carefully re-
move tab,

¢. Reverse preceding steps for reinstallation. Rig
system if necessary in accordance with paragraph
9-14.

9-6. TRIM TAB ACTUATOR.

9-7. REMOVAL AND INSTALLATION.
figure 9-1.)

a. Remove rear baggage compartment wall and
tailcone access plates.

b. Remove safety wire and relieve cable tension at

turnbuckles (13).
[CAUTION]

Position a support stand under tailskid
assembly to prevent tailcone from drop-
ping while working inside.

(Refer to

¢. Remove-screws (22) securing actuator-bracket
(25) to support bracket.

d. Remove chain guard (24) and disengage chain
(20) from actuator sprocket (21).

9-2  Change 1

e. Disconnect actuator (26) from bellcrank (28)
and remove actuator from aircraft.

f. Reverse the preceding steps for reinstallation.
Rig system in accordance with paragraph 9-14,
safety turnbuckles and reinstall all items removed
for access. For lubrication requirements refer to
Section 2.

9-7A. DISASSEMBLY. (Refer to figure 9-3.)

a. Remove actuator in accordance with paragraph
9-7.

b. Disassembly actuator assembly as illustrated
in figure 9-3 as follows:

1. Remove retaining rings (12) from actuator
assembly and slide actuator bracket (index 25, figure
9-1) from housing (7).

2. Using suitable punch and hammer, remove
groove pins (4) securing sprocket (1) to screw (5) and
remove sprocket from screw.

3. Unscrew threaded rod end (10) and remove
rod end from actuator.

4, Remove groove pins (6) securing bearings
(2 and 9) at the housing ends.

5. Lightly tap screw (5) in the opposite direc-
tion from sprocket end, remove bearing (9), O-ring
(8) and collar (3).

6. Lightly tap screw (5) toward the sprocket
end of housing, remove bearing (2) and collar (3).

9-7B. CLEANING, INSPECTION AND REPAIR.
(Refer to figure 9-3.)

a, DO NOT remove bearing (11) from threaded rod
end (10) unless replacement of bearing is necessary.
b. Clean all component parts, except bearing (11),
by washing in Stoddard solvent or equivalent. Do not

clean sealed bearing (11).



NOTE

Shaded pulleys are used

for this system only.

"""""

.........

NOSE
DN
! .10
TAKE —L
OFF f
# Safety wire these items.
NOSE
ur
1. Roller Chain 16. Bulkhead {(Station 188.50) -
2. Roll Pin 17. Travel Stop Block view A=A
3. Sprocket 18. Bushing
4. Spacer 19. Bulkhead (Station 263. 00)
5. Bracket 20. Roller Chain
6. Trim Control Wheel 21. Sprocket :"j
7. Indicator 22. Pivot Screw " ICAUﬂON
8. Bulkhead (Station 72.26) 23. Support Bracket MAINTAIN PROPER CONTROL
9, Bulkhead (Station 75.50) 24. Chain Guard CABLE TENSION
10. Pulley 25. Actuator Bracket '
11. Cable Guard 26. Actuator Assembly
o puma g i0m G B o
14, Bulkhead (Station 116.40)  29. Push-Pull Tube 15 LBS + 5 - 0 LBS (AT AVERAGE TEMPER-
15 khead (Station 132 30. Trim Tab ATURE FOR THE AREA.)
+ Bulkhead (Station 132. 00) - Trim Ta REFER TO FIGURE 1-1 FOR TRAVEL.
Figure 9-1. Stabilator Trim Control System (Sheet 1 of 2)
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Detail E
Detail D

REFER TO FIGURE 9-2

-ll\@/-+

Detail F Detail G

# Safety wire these items.

REFER TO FIGURE 9-3 4 Detail I

9-4

Figure 9-1. Stabilator Trim Control System (Sheet 2 of 2)
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VIEW LOOKING DOWN

e 1.40" - 11. 80"

Set stabilator in neutral position. (Refer to paragraph 8-9.)

Set trim tab in neutral position (streamlined).

Position stop block (1) on cable B in tailcone and secure,

Position stop block (2) on cable A approximately 1.40" from stop block (1) and secure,
Position stop block (3) on cable B approximately 11, 80" from stop block (2) and secure.
Place inclinometer on trim tab and check for degree of travel specified in figure 1-1.

Re-adjust stop blocks (2) and (3) as necessary.

Figure 9-2, Stabilizer Trim Travel Adjustment

Sprocket
Bearing
Collar

Groov Pin
Screw

Groov Pin
Housing
O-Ring
Bearing
Threaded Rod End
Bearing
Retaining Ring

Figure 8-3. Stabilizer Trim Tab Actuator Assembly

Change 1




c. Inspect all component parts for obvious indica-
tions of damage such as stripped threads, cracks,
deep nicks and dents.

d. Check bearings (2 and 9), screw(5) and thread-
ed rod end (10) for excessive wear and scoring.
Dimensions of the parts are as follows:

BEARING (2)
INSIDE DIAMETER 0.373" MIN.
INSIDE DIAMETER 0.380" MAX.
BEARING (9)
INSIDE DIAMETER
SMALL HOLE 0.248" MIN.
SMALL HOLE 0.253" MAX.
LARGE HOLE 0.373" MIN.
LARGE HOLE 0.380" MAX.
THREADED ROD END (10)
OUTSIDE DIAMETER
(SHANK) 0.242" MIN.
0.246" MAX.
SCREW (5)
QUTSIDE DIAMETER 0. 367" MIN.
0.370" MAX.

NOTE

Relative linear movement between internal
threaded screw (5) and bearing (9) should
be 0.004 to 0.010 inch at room temperature.

e. Examine threaded rod end {10) and screw (5)
for damaged threads or dirt particles that may
impair smooth operation.

f. Check sprocket (1) for broken, chipped and/or
worn teeth.

g. Check bearing (11) for smoothness of operation.

h. DO NOT attempt to repair damaged or worn
parts of the actuator assembly. Discard all defective
items and install new parts during reassembly.

9-7C. REASSEMBLY. (Refer to figure 9-3.)

a. Always discard the following items and install

new parts during reassembly.
1. Groove Pins (4 and 6)
2. O-Ring (8)

b. During reassembly, lubricate collars (3),
screw (5) and threaded rod end (10) in accordance
with Section 2.

c. Slip collar (3) and bearings (2) on screw (5).
d. Press sprocket (1) into the end of screw (5),
align groove holes and install new groove pins (4).
e. Insert screw (5), with assembled parts, into
housing (7) until bearing (2) is flush with the end of

housing.

NOTE
When inserting screw (5) into housing (T),
locate the sprocket (1) at the end of housing

which is closer to the grooves for retaining
rings (12).
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e New bearings (2 and 9) are not pre-drilled
and must be drilled on assembly. The groov
pins (6) are 1/16 inch in diameter, there-
fore, requiring a 1/16 (0.0625) inch drill.

f. With bearing (2) flush with end of housing (7),
carefully drill bearing so the drill will emerge
from the hole on the opposite side of housing (7).

DO NOT ENLARGE HOLES IN HOUSING.

g. Press new groove pins (6) into pin holes.

h. Insert collar (3), new O-ring (8) and bearing
(9) into opposite end of housing (7).

i. Complete steps "f'" and ""g" for bearing 9).

j. H a new bearing (11) is required, a new bearing
may be pressed into the boss. Be sure force bears
against the outer race of bearing.

k. Screw the threaded rod end (10) into screw (5).

1. Slide actuator bracket (index 25, figure 9-1) onto
housing (7) and install retaining rings (12).

i m. Test actuator assembly by rotating sprocket (1)
with fingers while holding threaded rod end (10).
The threaded rod end should travel in and out smooth-
ly, with no indication of binding.

n. Reinstall actuator assembly in accordance with
paragraph 9-1.

9-TD. TRIM TAB FREE-PLAY INSPECTION. (Refer
to figure 9-1.)

a. Place stabilator and trim tab in the neutral posi-
tion.

b. Using moderate pressure, move the trim tab
trailing edge up and down by hand to check free-play.
c. A maximum of . 137" (total motion up and down)
measured at the trim tab trailing edge is permissible.
d. If the trim tab free-play is less than . 137", the

system is within prescribed limits.

e. If the trim tab free-play is more than . 137",
check the following items for looseness while moving
the trim tab up and down.

1. Check push-pull tube (29) to trim tab horn
assembly attachment for looseness.

2. Check push-pull tube (29) to bellcrank assem-
bly (28) attachment for looseness.

3. Check bellcrank assembly (28) to actuator
assembly (26) attachment for looseness.

4. Check actuator assembly threaded rod end
for looseness in the actuator assembly (26).

f. If looseness is apparent while checking steps
e-1 thru e-3, repair by installing new parts.

g. If looseness is apparent while checking step
e-4, refer to paragraphs 9-6 through 9-1C.

9-8. TRIM TAB CONTROL WHEEL. (Refer to fig-
ure 9-1.)

9-9. REMOVAL AND INSTALLATION.
a. Relieve cable tension at turnbuckles (13).

[CAUTION]

Position a support stand under tailskid
assembly to prevent tailcone from drop-
ping-while working inside.




9b. Remove pedestal cover as outlined in paragraph
-13.

¢. Remove screws securing trim wheel brackets
(5) to pedestal structure. Lower trim wheel (6) and
brackets (5) to remove chain (1).

NOTE

Trim wheel (6) may be removed from brackets
(5) by driving out roll pin (2) in sprocket (3)
and removing cotter pin on opposite end of
shaft. This procedure is recommended for
parts replacement only.

d. Reverse preceding steps for reinstallation. Rig
system in accordance with paragraph 9-14, safety
turnbuckles and reinstall all items removed for ac-
cess.

9-10. CABLES AND PULLEYS.

9-11, REMOVAL AND INSTALLATION.
a. FORWARD CABLE. (Refer to figure 9-1.)

1. Peel back carpeting as necessary to expose
access plates in cabin and baggage areas and remove
plates.

2. Remove safety wire, relieve cable tension
and disconnect forward cable ends from turnbuckles
(13).

[EAUTIoN)

Position a support stand under tailskid
assembly to prevent tailcone from drop-
ping while working inside.

3. Remove pedestal cover as outlined in para-
graph 9-13.

4, Disengage roller chain (1) from trim control
wheel sprocket (3).

5. Remove cable guards and pulleys as neces-
sary to work cable free of aircraft.

NOTE

To ease routing of cable, a length of wire
may be attached to the end of cable before
being withdrawn from the aircraft, Leave
wire in place, routed through structure;
then attach the cable being installed and
pull cable into position.

6. After cable is routed in position, install pul-
leys and cable guards. Ensure cable is positioned in
pulley groove before installing guards. Ensure roll-
er chain (1) is positioned correctly over sprocket

(3).

7. Re-rig system in accordance with paragraph
9-14, safety turnbuckles and reinstall all items re-
moved for access.

b. AFT CABLE. (Refer to figure 9-1.)

1. Remove rear baggage compartment wall,

2. Remove safety wire, relieve cable tension
and disconnect aft cable ends from turnbuckles (13).

écwﬂoul

Position a support stand under tailskid assem-
bly to prevent tailcone from dropping while
working inside.

3. Remove travel stop blocks (17).

4. Disengage roller chain (20) from actuator
sprocket (21).

5. Remove cable guards and pulleys as nec-
essary to work cable free of aircraft.

NOTE

To ease routing of cable, a length of wire
may be attached to the end of cable before
being withdrawn from the aircraft. Leave
wire in place, routed through structure,
then attach the cable being installed and
pull cable into position.

. 6. After cable is routed in position, install
pulleys and cable guards. Ensure cable is positioned
in pulley groove before installing guards. Ensure
roller chain (20) is positioned correctly over actua-
tor sprocket (21).

7. Re-rig system in accordance with paragraph
9-14, safety turnbuckles (13) and reinstall all items
removed for access.

9-12. PEDESTAL COVER,

9-13. REMOVAL AND INSTALLATION.

a. Remove cowl flap control knob.

b. Remove microphone mounting bracket and nut
from microphone jack (if installed).

¢. Remove ashtray and ashtray retainer.

d. Disconnect electrical wiring to pedestal cover.

e. Remove cigar lighter (if installed).

f. Remove courtesy light.

g. Remove screws securing pedestal cover to struc-
ture and carefully remove cover.

h. Reverse preceding steps for reinstallation.

9-14. RIGGING. (Refer to figure 9-1).
a. Remove rear baggage compartment wall and ac-
cess plates as necessary.

[CAUTION]

Position a support stand under tailskid assem-
bly to prevent tailcone from dropping while
working inside.

b. Loosen travel stop blocks (17) on trim tab cables
and disconnect actuator (26) from bellcrank (28).

c. Equalize roller chains ( 1 and 20) on sprockets
(3 and 21) as illustrated in DETAIL "A" and DETAIL
"Il'.

d. Check cable tension and readjust turnbuckles
(13), if necessary.

Change 1 9.7



NOTE

If new cables and chains are being installed,
permit actuator screw to rotate freely as
cables and roller chains are connected,
equalize roller chains (1 and 20) on sprockets
(3 and 21), adjust cable tension and safety
turnbuckles (13).

e. Set stabilizer in neutral position. (Refer to fig-
ure 8-3 and paragraph 8-10.)

f. Position indicator (7), should be approximately
0. 10 inch above "TAKE-OFF" mark as illustrated in
VIEW "A-A" to assure that control wheel (6) has ap-
proximate equal amounts of travel in both directions
of rotation (center groove of control wheel). If indi-
cation is correct, proceed to step ""g'". If indication
is incorrect, proceed as follows:

1. Remove pedestai cover as outlined in para-
graph 9-13.

2. Pry trailing leg of indicator (7) out of groove
in trim wheel (6) using a thin screwdriver, reposition
leg to groove illustrated in VIEW "A-A" and bend in-
dicator (7) to 0. 10 inch above "TAKE-OFF' mark, if
necessary.

g. With stabilizer in neutral and trim tab stream-
lined, place an inclinometer on trim tab and set to
0°.

NOTE
An inclinumeter for measuring control sur-

face travel is available from the Cessna
Service Parts Center. Refer to figure 6-4.
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h. Manually move trim tab (30) to full UP position,
then rotate actuator screw in or out until rod end
aligns with bellcrank attaching hole. Secure actuator
(26) to bellcrank (28).

i. Position stop blocks (17) on cables and adjust
blocks as illustrated in figure 9-2 to degree of tab
travel specified in figure 1-1, It is not necessary
for indicator (7) to use all of the allowable slot.

j. Assure that tab travel is 5°+1° nose up (tab
down) with indicator (7) at top of "TAKE-OFF"' mark
and that tab travel is 8°:1° nose up (tab down) with
indicator (7) at bottom of "TAKE-OFF'' mark.

k. Safety turnbuckles (13) and reinstall all items
removed for access.

1. After completion of steps '"a" thru '"k', the nor-
mal force required to operate the trim tab should be
3 lbs maximum, measured at the rim of the trim con-

trol wheel.
|WARNING|

Be sure trim tab moves in correct direction
when operated by the trim control wheel.
Nose down trim corresponds to tab up posi-
tion.




SECTION 10

RUDDER AND RUDDER TRIM CONTROL SYSTEMS

TABLE OF CONTENTS

RUDDER CONTROL SYSTEM .
Description . . . .
Trouble Shooting
Rudder Pedal Assembly

Removal and Installation
Rudder .

Removal and Installatlon

Repair . .
Cables and Pulleys

Removal and Installation

This section is divided into two parts.

Page
10-1 Rigging . .
10-1 RUDDER TRIM CON'I'ROL AND NOSE WHEEL
10-1 STEERING SYSTEM. e e
10-2 Description .
10-2 Trouble Shooting .
10-2 Steering Bungee . .
10-2 Removal and Installatxon .
10-2 Trim Control Wheel .
10-2 Removal and Installation .
10-2 Rigging .
NOTE

The first part consists of para-

graphs 10-1 through 10-11 and covers the rudder control system. The
second part consists of paragraphs 10-12 through 10-19 and covers the
rudder trim control and nosewheel steering systems.

10-1. RUDDER CONTROL SYSTEM. (Refer to figure

10-1.)

10-5 B

10-5
10-5
10-6
10-6
10-6
10-6
10-6
10-6

prised of the rudder pedals installation, cables and

pulleys, all of which link the pedals to the rudder and
nose wheel steering.

10-2. DESCRIPTION. Rudder control is maintained
through use of conventional rudder pedals which also
control nose wheel steering. The system is com-

NOTE

The rudder control system, rudder trim control system and nosewheel
steering system are interconnected and adjustments to any one system
will affect the others.

10-3. TROUBLE SHOOTING.

NOTE

Due to remedy procedures in the following trouble shooting chart it
may be necessary to re-rig system, refer to paragraph 10-11,

TROUBLE

PROBABLE CAUSE

REMEDY

RUDDER DOES NOT RESPOND
TO PEDAL MOVEMENT.

Broken or disconnected cables.

Connect or replace cables.

OF RUDDER PEDALS.

BINDING OR JUMPY MOVEMENT

Cables too tight.

Adjust cable tension.

Cables not riding properly
on pulleys.

Route cables correctly over
pulleys.

Binding, broken or defective
pulleys or cable guards.

Replace defective pulleys and
install guards properly.

Pedal bars need lubrication.

Refer to Section 2.

Defective rudder bar bearings.

Replace bearing blocks.

Defective rudder hinge bushings.

Replace defective bushings.

10-1



10-3. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

LOST MOTION BETWEEN
RUDDER PEDALS AND
RUDDER.

Insufficient cable tension.

Adjust cable tension.

INCORRECT RUDDER TRAVEL. Incorrect rigging.

Rig in accordance with para-
graph 10-11.

10-4. RUDDER PEDAL ASSEMBLY. (Refer to figure
10-2.)
10-5. REMOVAL AND INSTALLATION.

a. Disconnect master cylinder clevis rods (11)
from lever assemblies (10).

b. Disconnect all brake links (19) from rudder bars.
c. Disconnect and remove the pilot rudder pedals
(13).

d. Disconnect and remove the copilot pedal support
assemblies (20).

e. Relieve rudder cable tension at turnbuckles
(index 15, figure 10-1).

f. Disconnect cables (17 and 18) from rudder bar
arms (6 and 8).

g. Remove bolt securing rudder trim control assem-
bly (index 11, figure 10-5) to rudder bar arm (7).

h. Disconnect and remove engine controls from
aircraft (Refer to Section 11).

i. Remove instrument panel-to-firewall stiffener
adjacent to the mixture control.

j. Remove radios and radio cooling hose as re-
quired.

k. Disconnect and remove the left hand stabilator
lever assembly (index 19, figure 6-2).

1. Remove bolts securing bearing blocks (3) and
carefully work rudder bars (5 and 9) out of aircraft
from the left side of pedestal.

NOTE

The two inboard bearing blocks contain clear-
ance holes for the rudder bars at one end and
a bearing hole at the other, Tag these bearing
blocks for reference on reinstallation.

m. Reverse preceding steps for reinstallation.
Lubricate rudder bar assemblies as outlined in Sec-
tion 2, Rig system in accordance with paragraph
10-11, safety turnbuckles and install all items re-
moved for access.
10-6. RUDDER. (Refer to figure 10-3.)

10-7. REMOVAL AND INSTALLATION.

a. Remove stinger.

b. Disconnect tail navigation light quick-disconnect
(10).

c. Relieve cable tension at turnbuckles (index 15,
figure 10-1).

d. Disconnect cables from rudder horn assembly
9).
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e. With rudder supported, remove hinge bolts and
lift rudder free of vertical fin.

f. Reverse preceding steps for reinstallation. Rig
system in accordance with paragraph 10~11, safety
turnbuckles and reinstall all items removed for ac-

¢ Cess.

10-8. REPAIR. Repair and balance may be accom-
plished as outlined in Section 17.

10-9. CABLES AND PULLEYS,
10-1.)

(Refer to figure

10-10. REMOVAL AND INSTA LLATION.
a. FORWARD CABLES i

1. Remove carpeting, upholstery and access plates
as necessary.

2. Relieve cable tension at turnbuckles (15) and
disconnect cables.

3. Disconnect cables (1 and 5) from rudder bar
arms and rudder horn assembly,

4. Remove cable guards, pulleys and grommets
as necessary to work cables free of aircraft.

NOTE

To ease routing of cables, a length of wire
may be attached to the end of cable before
being withdrawn from aircraft. Leave wire
in place, routed through structure, then
attach the cable being installed and pull
cable into position.

5. After cable is routed in position, install pulleys
and cable guards. Ensure cable is positioned in
pulley groove before installing guard and ensure
grommets (17) are properly installed.

b. AFT CABLES.

1. Remove screws securing stinger, disconnect
tail light wire and remove stinger from aircraft.

2. Remove access plate from tailcone.

3. Remove safety wire and relieve cable tension
at turnbuckles (15).

4. Disconnect cables (1 and 5) at bellcrank (19).

5. Complete "NOTE."

6. Reverse the preceding steps for reinstallation.

¢. Re-rig system in accordance-with paragraph
10-11, safety turnbuckles and reinstall all items
removed in step "'a'.



NOTE

Refer to figure 6-2 for rudder- . s
aileron interconnect rigging. =~ vl

Detail D
11. Bulkhead (Station 111.75)

1. Right Rudder Cable 12. Spacer
2. Arm (Right Rudder Cable) 13. Bulkhead (Station 363. 00)
3. Aft Rudder Bar 14, Bulkhead (Station 188.50)
4. Forward Rudder Bar 15, Turnbuckle
5. Left Rudder Cable 16. Bulkhead (Station 132. 00)
6. Arm (Left Rudder Cable) 17. Grommet
7. Bulkhead (Station 54. 00) 18. Bulkhead (Station 116.50)
8. Pulley 19. Rudder
9. Cable Guard 20. Stop Bolt

10. Bulkhead (Station 100.00) 21. Bushing

Shaded pulleys are used
for this system only.

NOTE

Detail H

[CAUTION]

MAINTAIN PROPER CONTROL
CABLE TENSION.,

CABLE TENSION:

TEMPERATURE FOR THE AREA.)

30 LBS + 10 - 00 LBS (AT AVERAGE

REFER TO FIGURE 1-1 FOR TRAVEL.

Figure 10-1. Rudder Control System
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Roll Pin
Bushing

W =IJNWL & W=

11. Clevis
13. Pedal

15. Support
16. Pivot Shaft

19. Brake Link

21. Washer

Bearing Block
Torque Tube
Forward Rudder Bar Assembly

Arm (Right Rudder Cable Attachment)
Arm (Control Assembly Attachment)
Arm (Left Rudder Cable Attachment)
Aft Rudder Bar Assembly

10. Lever Assembly

12. Anti-Rattle Spring
14. Master Cylinder
17. Left Rudder Cable
18. Right Rudder Cable

20. Pedal Support Assembly

-y

CLEARANCE HOLE FORWARD

— REFER TO FIGURE 10-5

CLEARANCE HOLE AFT

# Safety wire these items.
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Figure 10-2. Rudder Pedals Installation



Navigation Light
Rudder Tip

Balance Weight

Upper Hinge Assembly
Rudder Assembly
Center Hinge Assembly
Bushing

Lower Hinge Assembly
Horn Assembly
Navigation Light
Quick-Disconnect

—

Figure 10-3.

10-11. RIGGING. (Refer to figure 10-1.)
NOTE

The rudder control system MUST be rigged
correctly prior to rigging the rudder trim
control system or the nosewhee!l steering
system.

a. Adjust the travel stop bolts (20) to degree of
travel specified in figure 1-1, Figure 10-4 {llustrates
the correct travel and one method of checking.

b. Relieve the cable tension at turnbuckles (15).

c. Remove pin (index 1, figure 10-5) securing
steering bungee rod to steering collar spindle.

d. Clamp rudder pedals in neutral position.

e. Adjust turnbuckles (15) evenly to streamline
rudder and obtain proper cable tension. Safety turn-

buckles (15).

Rudder Assembly

NOTE

After completing the preceding steps, the
rudder control system is rigged. The rudder
trim control system must now be rigged prior
to rigging the nosewheel steering. Refer to

paragraph 10-19.

10-12. RUDDER TRIM CONTROL AND NOSE WHEEL
STEERING SYSTEM. (Refer to figure 10-5.)

10-13. DESCRIPTION. The rudder trim control
system is comprised of a trim control wheel, mount-
ed in the pedestal, which is connected to a screw-

jack control assembly attached to the aft rudder bar.
The nosewheel steering system is comprised of a
steering bungee linked to the screwjack control assem-
bly and nose gear steering collar.
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10-14. TROUBLE SHOOTING.

NOTE

This trouble shooting chart should be used in conjunction with the trouble

shooting chart in paragraph 10-3.

NOTE

Due to remedy procedures in the following trouble shooting chart it may
be necessary to re-rig system, refer to paragraph 10-11 and 10-19.

TROUBLE

PROBABLE CAUSE

REMEDY

FALSE READING ON TRIM
POSITION INDICATOR.

Improper rigging.

Rig in accordance with para-
graphs 10-11 and 10-19.

linkage.

Worn, bent or disconne?cted

Repair or replace as necessary.

HARD OR SLUGGISH OPERA-
TION OF TRIM WHEEL.

Worn, bent or binding linkage.

Repair or replace as necessary.

Incorrect rudder cable tension.

Adjust rudder cable tension.

FULL TRIM TRAVEL

NOT OBTAINED. rigged.

Rudder trim system improperly

Rig in accordance with para-
graphs 10-11 and 10-19.

10-15. STEERING BUNGEE. (Refer to figure 10-5.)

10-16. REMOVAL AND INSTALLATION.

a. Remove bolt securing steering bungee (3) to arm
(4).

b. Remove pin (1) securing bungee rod to steering
spindle.

c. Reverse preceding steps for reinstallation. Rig
in accordance with paragraphs 10-11 and 10-19.

10-17. TRIM CONTROL WHEEL. (Refer to figure
10-5.)

10-18. REMOVAL AND INSTALLATION.

a. Remove pedestal cover in accordance with para-
graph 9-13.

b. Remove bolts securing control assembly (11) to
rudder bar (12) and bellcrank (7).

¢. Remove screws securing trim wheel brackets
(20) to pedestal structure.

d. Carefully remove trim wheel (22), brackets
(20), chain (18), control assembly (11) and attaching
parts out of aircraft as a unit.

e. The assembly may now be disassembled and
parts replaced as necessary by removing roll pin
(25) and sprocket (26).

f. Reverse preceding steps for reinstallation. Rig
system in accordance with paragraph 10-19.

10-6

10-19. RIGGING. (Refer to figure 10-5.)
NOTE

The rudder control system MUST be rig-
ged correctly prior to rigging the rudder
trim control system or the nosewheel
steering system.

a. Check and/or complete rigging procedures out-
lined in paragraph 10-11,

b. Remove pedestal cover in accordance with para-
graph 9-13.

¢. Position control wheel (22) with the grooves in
position illustrated in DETAIL A and position indicator
trailing leg in the center groove of control wheel.

d. Disconnect control assembly (11) at rudder bar
(12) and bellcrank (7).

e. Without moving control wheel (22) position
roller chain (18) on sprockets (10, 16 and 26) so the
chain travel stop (17) is centered between sprockets
(10 and 26).

f. Adjust the lower eyebolt on the control assembly
(11) completely IN, then OUT two complete turns.

g. Adjust the upper eyebolt on the control assem-
bly (11) as required to obtain an overall length of
3.73" between centers of eyebolts. Make sure the
control wheel (22) and roller chain (18) are not moved
while making this adjustment.
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BLOCK RUDDER
HALF THE
DISTANCE BETWEEN
STRAIGHTEDGES

ESTABLISHING NEUTRAL
POSITION OF RUDDER

corner of the rudder trailing edge.

4. Remove straightedges and blocks.

1. Establish neutral position of rudder by clamping straightedge (such as wooden 2 x 4)on each side of
fin and rudder and blocking trailing edge of rudder half the distance between straightedges as shown,

2. Tape a length of soft wire to the stinger in such a manner that it can be bent to index at the lower

3. Using soft lead pencil, mark rudder at point corresponding to soft wire indexing point (neutral).

5. Hold rudder against right, then left, rudder stop. Measure distance from pointer to pencil mark
on rudder in each direction of travel. Distance should be between 6. 25 and 6. 78 inches.

VERTICAL
FIN

RUDDER

WIRE POINTER —>\’—4

MEASURING
RUDDER
TRAVEL

Figure 10-4, Checking Rudder Travel

h. Carefully attach the control assembly (11) to
rudder bar (12) and bellcrank (7) so adjustment is not
disturbed. Arm assembly (S) should now be in verti-
cal position.

i. Tie down or weight tail to raise nosewheel free of
ground and ensure the nose gear is centered against
external stop.

j- Maintaining the rudder pedals clamped in the
neutral position (step ''d", paragraph 10-11), extend
steering bungee rod until the free play is removed.

NOTE

Ensure the steering bungee rod (1B) is seated
against the internal springs but DO NOT at-
tempt to preload these springs by shorting the
rod after alignment with the steering collar
spindle (1A). Preload is huilt into bungee.

k. Loosen jam nut (2) and adjust steering bungee rod
(1B) in or out as required to align with the steering
collar spindle (1A), tighten jam nut and install pin (1).

1. Remove clamps from rudder pedals, remove
weights from tail and lower nosewheel to ground.

NOTE

Check aileron-rudder interconnect rigging
as illustrated in figure 6-2.

m. Ensure turnbuckles are safetied and reinstall all
items removed for access.

WARNING

Ensure rudder moves in the correct direc-
tion when operated by the pedals and trim
control wheel.
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Pin
.Spindle
. Steering Bungee Rod
Adjustment Nut
Steering Bungee
Arm
Arm
Link Assembly
Bellcrank
Bearing
Bushing
10. Sprocket
11. Control Assembly
12. Aft Rudder Bar
13. Left Rudder Cable
14. Pedestal Structure
15, Arm
16. Sprocket
17. Chain Travel Stop
7/ 18. Roller Chain
< 2 19. Arm Assembly
Detail B 20. Bracket
21. Bolt
22. Control Wheel
23. Position Indicator
24, Nylon Bearing
25. Roll Pin
26. Sprocket
%* Safety wire these items, 27. Forward Rudder Bar
28. Arm
29. Right Rudder Cable
30. Support
31. Bearing
32, Shaft
) Lad 33. Bearing
' 34, Support

T3 . WS W XN SN ol el
Pt bt m}'

Figure 10-5. Rudder Trim Control System
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11-1. ENGINE. and cylinders on the right side of the engine are
' identified by odd numbers 1 and 3. The left front cy-
11-2. GENERAL DESCRIPTION. A direct-drive, linder is number 2 and the cylinders on the left side
four -cylinder, fuel injected, horizontally -opposed, are identified as 2 and 4. Refer to paragraph 11-3
air-cooled, wet-sump ''Blue-Streak" {Lycoming) for engine data. For repair and overhaul of the en-
engine is used to power the aircraft. The cylinders, gine, engine accessories, propeller and propeller
numbered from front to rear, are staggered to per- governor, refer to the applicable publication issued
mit a separate throw on the cranksha.ft for each con- by their manufacturers. These publications may be
necting rod. The right front cylinder is number 1 obtained from the Cessna Service Parts Center,

Change 3 11-1



11-3. ENGINE DATA.
Aircraft Model
Model {Lycoming "'Blue Streak')
Rated Horsepower at RPM
Number of cylinders
Displacement

Bore

Stroke
Compression Ratio
Magnetos

Right Magneto

Left Magneto

Dual Magneto (Impulse)
Right Side

Left Side

Firing Order
Spark Plugs
Torque
Fuel Injector (Bendix)
Tachorﬁeter

0Qil Sump Capacity
With External Filter

Qil Pressure
Minimum Idling
Normal
Maximum (Cold Qil Starting)

Oil Temperature
Normal Operating
Maximum Allowable

Cylinder Head Temperature
Normal Operating
Maximum Allowable
Probe Location

Dry Weight-With Accessories

11-2

Cardinal RG (THRU 1972)
10-360-A1B6

200 at 2700

4 Horizontally-Opposed

361.0 Cubic Inches
5. 125 Inches
4.375 Inches

8.7:1

Bendix Model No. S4LH-1209
Fires 25° BTC

1-3 Upper and 2-4 Lower
Bendix Model No. S4LH-1227
Fires 25° BTC

2-4 Upper and 1-3 Lower

1-3-2-4

18mm (Refer to latest revision
of Service Instruction No. 1042)
390+30 Lb-In

RSA-5AD1
Mechanical Drive

8 U.S. Quarts
9 U.S. Quarts

25 PSI
60 to 90 PSI
100 PSI

Within Green Arc
Red Line (245°F)

Within Green Arc
Red Line (475°F)
Lower side of No. 3 Cylinder

325 Lbs (Weight is approximate
and will vary with optional
accessories installed).

Cardinal RG (1973 AND ON)
10-360-A1B6D

Same

Same

Same
Same
Same

Same

Bendix No. D4LN-2021
Fires 25° BTC

1-3 Upper and 2-4 Lower
Fires 25° BTC

2-4 Upper and 1-3 Lower

Same

Same

Same
Same
Same

Same
Same

Same
Same
Same

316 Lbs (Weight is approximate
and will vary with optional
accessories installed).




11-4, TROUBLE SHOOTING ENGINE.

TROUBLE

PROBABLE CAUSE

REMEDY

ENGINE WILL NOT START
(NO PRESSURE INDICATED
ON FUEL GAGE).

No fuel to engine.

Check mixture control for proper
position, fuel boost pump on and

operating, fuel valves open, fuel
filters clean and unblocked, fuel

level in cells.

ENGINE WILL NOT START

(SUFFICIENT FUEL PRES-

SURE INDICATED ON FUEL
GAGE).

Engine flooded.

Reset throttle, clear engine of
excess fuel and attempt re-start.

No fuel to engine.

Loosen line at fuel injector nozzle.
If there is no fuel flow with fuel
pressure showing on gage, replace
the flow divider valve,

Grounded ignition-switch wires.

Check for grounded switch wires.

Magneto improperly timed to
engine.

Refer to paragraph 11-55.

Magneto internal timing incorrect,
weak capacitor, or improperly
adjusted breaker points.

Refer to paragraph 11-56.

Fouled spark plugs.

Remove and clean, check gaps and
insulators. Reinstall with new gas-
kets. Check ignition harness.

Weak spark, magneto coils
burned out, moisture in distri-
butor.

Remove and bench test magnetos,
ignition harness and spark plugs.

Leak in intake manifold.

Check hose connections, gaskets
and tighten hose clamps and flange
attaching bolts.

ENGINE WILL NOT RUN AT
IDLING SPEED.

Idle stop screw or idle mixture
lever incorrectly adjusted.

Refer to paragraph 11-39.

Propeller control set in high
pitch (low rpm) position.

Use low pitch (high rpm) position
for all ground operations.

Air leak in intake manifold.

Tighten loose connections or
replace damaged parts.

Weak magneto capacitor.

Install new capacitor.

Spark plugs fouled by oil es-
caping past piston rings,

Top overhaul engine.

ROUGH IDLING.

Improper idle mixture adjust-
ment.

Refer to paragraph 11-39,

Manual mixture control set for
lean mixture.

Use full rich mixture for all
ground operation.
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TROUBLE SHOOTING ENGINE (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

ROUGH IDLING (Cont).

Fouled spark plugs.

Remove and clean, adjust gaps,
test ignition harness, inspect
magneto breaker points. If
presistent, top overhaul engine.

Loose or deteriorated engine
mounts.

Check tighten or install new parts,

Burned or warped exhaust
valves and/or seats. Scored
valve stems.

Top overhaul engine.

Hydraulic tappet sticking or
worn. i

Listen for tappet noise. Refer to
engine manufacturer's overhaul
manual,

ENGINE DOES NOT ACCEL-
ERATE PROPERLY.

Idle mixture to lean.

Refer to paragraph 11-39,

Worn throttle or mixture linké.ge.

Install new parts as required.

Propeller control set for high pitch
(low rpm).

Set for low pitch (high rpm) for
all ground operations.

ENGINE RUNS ROUGH AT
HIGH SPEED.

Loose or deteriorated engine
mount pads.

Check tighten or install new
parts.

Propeller out of balance or track.

Remove and repair.

Spark plug gasket leaking, im-
proper gap, or damaged insulator.

Install new parts.

Ignition cable insulator deteriorated.

Test cables for leakage and install
new parts as necessary.

Improper mixture.

‘Check mixture control setting.

CONSISTENT MISFIRING AT
HIGH RPM.

Valve spring broken.

Install new spring.

Valve warped or burned.

Top overhaul engine.

Hydraulic tappet worn or dirty.

Remove, clean or install new
parts.

ENGINE POWER TOO LOW
{ CONSTANT SPEED)

Improper propeller governor
adjustments.

Perform static RPM check.
Refer to paragraph 11-4 A
for details.

( FIXED PITCH )

Refer to paragraph 11-4 A.

Refer to paragraph 11-4 A
for applicable details.
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TROUBLE SHOOTING ENGINE (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

SLUGGISH OPERATION
AND LOW POWER (Cont).

Worn valve seats.

Top overhaul engine.

Worn or stuck piston rings.

Top overhaul engine.

LOW PRESSURE ON FUEL
GAGE.

Restricted flow to flow divider
valve.

Check mixture control for full
travel. Check for clogged fuel
filters.

Inadequate flow from pump.

Worn pump or pump plunger
shaft. Install new parts.

Interference with mixture con-
trol.

Check clear of surrounding
accessories.

HIGH PRESSURE ON FUEL
GAGE.

Restricted flow beyond flow
divider valve,

Check for restricted nozzles or
flow divider valve. Clean nozzles
or install new valve.

FLUCTUATING PRESSURE
ON FUEL GAGE.

Vapor in system. Excessive
fuel temperature.

If not cleared with boost pump,
drain fuel pressure line.

Fuel leak in gage line. Leak at
gage connection.

Drain gage line. Repair fuel
leak.

ENGINE DOES NOT STOP
SATISFACTORY WITH MIX -
TURE CONTROL IN IDLE
CUTOFF.

Mixture control valve leaking in
idle cutoff position.

Check mixture control, should be
in full idle cutoff. Check fuel
boost pump off.

HIGH CYLINDER HEAD
TEMPERATURE.

Low grade fuel.

100/130 grade {minimum).

Excessive carbon deposits in
cylinder head and on piston.

Top overhaul engine.

Clogged cylinder fins.

Clean thoroughly.

Leaking exhaust valves.

Top overhaul engine,

Improperly rigged cowl flaps.

Refer to paragraph 11-16.

HIGH OIL TEMPERATURE.

Qil cooler fins clogged.

Clean thoroughly.

Qil cooler oil passages re-
stricted.

Remove and flush cooler.

Qil cooler bypass valve damaged
or held open.

Remove, clean valve and seat.
If still inoperative, install new
valve.

Low oil supply.

Replenish.

0il viscosity too high.

Refer to Section 2.
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TROUBLE SHOOTING ENGINE (Cont).

TROUBLE PROBABLE CAUSE REMEDY
HIGH OIL TEMPERATURE (Cont)§ Prolonged high speed operation on Avoid prolonged ground ope ration
ground, above 1500 rpm.
Dirty oil screens. Remove and clean screens.
LOW OIL PRESSURE. Low oil supply. . Replenish.
0il viscosity too low. Refer to Section 2.
Sludge or foreign material in Remove and clean valve.
relief valve.
Defective pressure gage. Install new gage.
Internal leak, damaged gasket or Major overhaul engine.
bearing.
OIL LEAK AT FRONT OF Crankshaft oil seal leaking. Install new oil seal.
"ENGINE.
Propeller O-ring leaking. Install new O-ring.
OIL LEAK AT PUSH ROD Damaged housing seal. Install new seals.
HOUSING.
LOW COMPRESSION. Worn cylinder and/or rings. Top overhaul engine or replace
defective cylinder.
Valves not properly seating. Top overhaul engine or replace
defective cylinder.
EXCESSIVE OIL Low grade of oil. Fill sump with oil conforming
CONSUMPTION. to specification. Refer to Section 2.
Failed or failing bearing. Check oil screens for metal
particles and if found, overhaul
engine.
Worn piston rings. Install new rings.
Incorrect ring installation. Install new rings.
NOTE
11-4A. STATIC RUN-UP PROCEDURES. In a case Daily changes in atmospheric pressure, tem-
of suspected low engine power, a static RPM run-up perature and humidity will have a slight effect
should be conducted as follows: on static run-up.
a. Run-up engine, using take-off power and mix-
ture settings, with the aircraft facing 90° right and c. Average the results of the RPM obtained. )i 4
then left to the wind direction. should be within 50 RPM of 2660 RPM.
b. Recordthe RPM obtained in each run-up posi- d. 1f the average results of the RPM obtained are ‘
tion. lower than stated above, the following recommended
checks may be performed to determine a possible

deficiency.
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1. Check governor control for proper rigging.
It should be determined that the governor control
arm travels to the high RPM stop on the governor
and that the high RPM stop screw is adjusted proper-
ly. (Refer to Section 13 for procedures),

NOTE

If verification of governor operation is neces-
sary the governor may be removed from the
engine and a flat plate installed over the en-
gine pad. Run-up engine to determine that
governor was adjusted properly.

2. Check carburetor heat control (carburetor
equipped engines) for proper rigging. If partially
open it would cause a slight power loss. On fuel
injected engines check operation of alternate air
door spring or magnetic lock to make sure door will
remain closed in normal operation.

3. Check magneto timing, spark plugs and
ignition harness for settings and condition.

4. On fuel injection engines, check fuel injection
nozzles for restriction and check for correct un-
metered fuel flow.

SHOP NOTES:

S. Check condition of induction air filter. Clean
if required.

6. Perform an engine compression check (Refer
to engine Manufacturer's Manual).

11-5. ENGINE REMOVAL. If the engine is to be
placed in storage or returned to the manufacturer
for overhaul, proper preparatory steps should be
taken for corrosion prevention prior to beginning the
removal procedure. Refer to Section 2 for pre-
paration of the engine for storage. The following
removal procedure is based on the engine being re-
moved from the aircraft with the engine mount
attached to the firewall and all engine connections
being disconnected at the firewall.

NOTE

Tag each item disconnected to aid in identi-
fying wires, hoses and control linkage when
the engine is being installed. Protect open-
ings, exposed as a result of removing or
disconnecting units, against entry of foreign
matter by installing covers or sealing open-
ings with tape,
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a. Place all cabin switches and fuel valve in the
OFF position.

b. Remove engine cowling. (Refer to paragraph
11-12.)

c. Open battery circuit by disconnecting battery
cables. Insulate cable terminals as a safety pre-

caution,
WARNING

The magneto is in a SWITCH ON condition
when the switch wire is disconnected.
Ground the magneto points or remove the
high tension wires from the magneto or
spark plugs to prevent accidental firing
when the propeller is rotated.

d. Disconnect switch wires at magnetos.

e. Drain engine oil sump and oil cooler.

f. Remove propelier and spinner. (Refer to Sec-
tion 13.)

g. Disconnect throttle and mixture controls at
servo regulator unit, Pull these controls free of
engine and engine mount, using care not to damage
them by bending too sharply. Note position, sizes
and number of attaching washers and spacers.

h. Disconnect propeller governor control at gover-
nor.

i. Loosen clamps and remove flexible duct from
engine baffle and oil cooler shroud.

j. Loosen clamps and remove flexibie duct from
muffler shroud and heater valve and duct from baffle
and heater valve.

k. Disconnect wires and cables as follows:

1. Tachometer drive shaft at adapter on engine.

[CAUTION]

When disconnecting starter cable do not
permit starter terminal bolt to rotate.
Rotation of the terminal bolt could break
the conductor between terminal bolt and
field coils causing the starter to be in-
operative,

2, Starter electrical cable at starter.

3. Electrical wires and wire shielding ground
at alternator.

4. Cylinder head temperature probe at cylinder.

5. Exhaust gas temperature probe.

6. Remove all clamps attaching wires or cables
to engine, engine mount and attached brackets. Pull
all wires clear of the engine.

1. Disconnect lines and hoses as follows:

IWARNINGI

Residual fuel and oil draining from discon-
nected lines and hoses constitutes a fire
hazard. Use caution to prevent accumula-
tion of such fuel and oil when lines or hoses
are disconnected.

1, Vacuum pump hose at firewall.
2. Engine breather line.

Qil temperature bulb at adapter on engine.
Fuel flow indicator hose at firewall.

Fuel supply hose at engine-driven fuel pump.
. Engine-driven fuel pump drain line.
. Oil pressure hose at firewall.
0il cooler hose at oil cooler on firewall.
Remove all clamps attaching lines and hoses
to engine, engine mount or attached brackets.

m. Attach a hoist to the lifting strap on top of the
engine and take up engine weight on hoist.

[EAUTioN]

Place a stand under the tail tie-down f{itting
before removing the engine. The loss of
engine weight will allow the tail to drop.

Do not raise engine higher than necessary
when removing engine-to- mount attach bolts.
Raising the engine too high places a strain

on the attach bolts and hinders their removal.

O O3 & W

n. Remove bolts attaching engine-to-mounts. Bal-
ance the engine by hand as the last of these bolts are

removed. _
[CAUTION]

Hoist engine slowly and ascertain that all
items attaching engine and accessories to
airframe are disconnected.

0. Carefully guide disconnected components out of
engine assembly.

11-6. CLEANING. The engine may be cleaned with
Stoddard solvent or equivalent, then dried thoroughly.

[CAUTION]

Particular care should be given to electrical
equipment before cleaning. Cleaning fluids
should not be allowed to enter magnetos,
starter, alternator and the like. Protect
these components before saturating the en-
gine with solvents. All other openings should
also be covered before cleaning the engine
assembly. Caustic cleaning solutions should
be used cautiously and should always be pro-
perly neutralized after their use,

11-7. ACCESSORIES REMOVAL. Removal of engine
accessories for overhaul or for engine replacement
involves stripping the engine of parts, accessories
and components to reduce it to the bare engine. Dur-
ing the removal process, removed items should be
examined carefully, and defective parts should be

tagged for repair or replacement with new components.

NOTE

Items easily confused with similar items
should be tagged to provide a means of
identification when being installed on a
new engine. All openings exposed by the
removal of an item should be closed by



installing a suitable cover or cap over
the opening. This will prevent entry of
foreign particles. U suitable covers are
not available, tape may be used to cover
the openings.

11-8, INSPECTION. For specific items to be in-
spected refer to engine manufacturer's manual,

a. Visually inspect the engine for loose nuts, bolts,
cracks and fin damage.

b. Inspect baffles, baffle seals and brackets for
cracks, deterioration and breakage.

¢. Inspect all hoses for internal swelling, chafing
through protective plys, cuts, breaks, stiffness,
damaged threads and loose connections. Excessive
heat on hoses will cause them to become brittle and
easily broken. Hoses and lines are most likely to
crack or break near the end fittings and support
points.

d. Imspect for color bleaching of the end fittings or
severe discoloration of the hoses.

NOTE

Avoid excessive flexing and sharp bends
when examining hoses for stiffness.

e. All flexible fluid carrying hoses in the engine
compartment should be replaced at engine overhaul
or every five years, whichever occurs first.

f. For major engine repairs, refer to the manu-
facturer's overhaul and repair manual.

11-9., BUILD-UP, Engine build-up consists of in-
stalling of parts, accessories and components to the
basic engine to build up an engine unit ready for in-
stallation on the aircraft. All safety wire, lock-
washers, stop nuts, gasket and rubber connections
should be new parts.

11-10, INSTALLATION. Before installing the en-
gine on the aircraft, install any items that were re-
moved after the engine was removed from the air-
craft or airframe.

NOTE

Remove all protective covers, plugs, caps
and identification tags as each item is con-
nected or installed.

a. Hoist engine assembly to a point near the engine
mount.

b. Route controls, lines and hoses in place as the
engine is positioned near the firewall and mount,

c. Install engine mount bolts. Install shock-mounts
as shown in figure 11-1, Tighten engine mount bolts
to the torque values shown in figure 11-1.

d. Remove hoist and tail stand placed under tail
tie-down fitting.

e. Route throttle, mixture and propeller governor
controls to their respective units and connect. Se-
cure controls in position with clamps.

11-8

NOTE

Throughout the aircraft fuel system, from

the bays to the engine-driven pump, use

RAS-4 (Snap-On Tools Corporation, Kenosha,
Wisconsin) or MIL-T-5544 thread compound

as a thread lubricant or to seal a leaking con-
nection. Apply sparingly to male fitting only,
omitting the first two threads. Always be sure
that the compound, the residue from a previ-
ously used compound or any other foreign
material cannot enter the system. Through-
out the fuel injector system, from the engine-
driven fuel pump through the air bleed noz-
zles, use only a fuel soluble lubricant, such
as engine lubricating oil, on the fitting threads.
Do not use any other form of thread compound
on the injector system fittings.

f. Connect lines and hoses as follows:
1. Oil cooler hose at oil cooler on firewall.
2. Oil pressure hose at firewall,
Engine-driven fuel pump drain line.
Fuel supply hose at engine-driven fuel pump.
Fuel flow indicator hose at firewall.
. Oil temperature bulb at adapter on engine.
. Engine breather lines.
. Vacuum pump hose at firewall.
. Install all clamps attaching lines and hoses
to engine, engine mount or brackets.
g. Connect wires and cables as follows:

1. Exhaust gas temperature wires at quick-dis-
connects.

2. Cylinder head temperature probe at lower
side of cylinder.

3. Electrical wires and wire shielding ground at
alternator.

4., Tachometer drive shaft at adapter on engine.
Tighten drive shaft attaching nut to 100 lb-in.

{CAUTION]

When connecting starter cable, do not permit
starter terminal bolt to rotate. Rotation of
the starter terminal bolt could break the con-
ductor between terminal bolt and field coils.
causing the starter to be inoperative.
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5. Starter electrical cable at starter.
6. Install all clamps attaching wires and cables
to engine, engine mount or brackets.

h. Install flexible duct to heater valve and baffle
and duct to heater valve and muffler shrouds. Tight-
en clamps.

i. Install flexible duct to baffle and oil cooler
shroud. Tighten clamps.

j. Install propeller and spinner. (Refer to Section
13.)

k. Make a magneto switch ground-out and continuity
check. Connect magneto switch wires.

(WAENING)

Be sure magneto switch is in OFF position
when connecting switch wires to magnetos.




1. Service engine with proper grade and quantity of
engine oil. Refer to Section 2 if engine is new, newly
overhauled or has been in storage.

m. Make sure all switches are in the OFF position
and connect battery cables,

n. Rig engine controls in accordance with paragraph
11-61 through 11-64.

0. Check engine installation for security, correct
routing of controls, lines, hoses and electrical wiring,
proper safetying and tightness of all components.

p. Install engine cowling and rig cowl flaps.

q. Perform an engine run-up and make final adjust-
ments on engine controls.

11-10A. FLEXIBLE FLUID HOSES.

11-10B. PRESSURE TEST,

a. After each 50 hours of engine operation, all
flexible fluid hoses in the engine compartment should
be pressure tested as follows:

1. Place mixture control in the idle cut-off posi-
tion,

2. Place the auxiliary fuel pump in the ON posi-
tion.

3. Examine the exterior of hoses for evidence
of leakage or wetness.

4. Hoses found leaking should be replaced.

5. After pressure testing fuel hoses, allow suf-
ficient time for excess fuel to drain overboard from
the engine manifold before attempting an engine start,

6. Refer to paragraph 11-8 for detailed inspec-
tion procedures for flexible hoses.

11-10C. REPLACEMENT.

a. Hoses should not be twisted on installation.
Pressure applied to a twisted hose may cause fail-
ure or loosening of the nut.

b. Provide as large a bend radius as possible.

c. Hoses should have a minimum of one-half inch
clearance from other lines, ducts, hoses or surround-
ing objects or be butterfly clamped to them.

d. Rubber hoses will take a permanent set during
extended use in service. Straightening a hose with a
bend having a permanent set will result in hose crack-
ing. Care should be taken during removal so that
hose is not bent excessively, and during reinstalla-
tion to assure hose is returned to its original position.

e. Refer to AC 43,13-1, Chapter 10, for additional
installation procedures for flexible fluid hose assem-
blies.

11-11, ENGINE COWLING. The engine cowling is
shock-mounted. Instead of attaching directly to the
fuselage, the cowling attaches to shock-mounts, which
in turn, are fastened to the fuselage. Quick-release
fasteners are used at the cowling-to-shock-mount at-
tach points to facilitate removal of the cowling. The
trailing edge of the lower cowl section has cut-outs
to which controllable cowl flaps are attached. These
cowl flaps are used to control engine temperatures.
Beginning with the 1972 model year, the landing light
is installed in the lower cowling nose cap.

11-12. REMOVAL AND INSTALLATION. Removal
of the engine cowling is accomplished by removing

attaching screws and releasing quick-release fasten-
ers. Disconnect cowl flap controls at the cowl flap,
On the 1972 Models, disconnect landing light electri-
cal wires. When installing cowling, be sure to con-
nect any items disconnected during removal. Also,
be sure that the baffle seals are turned in the correct
direction to confine and direct air flow around the
engine., The vertical seals must fold forward and the
side seals must fold upwards.

NOTE

When new shock-mounts or brackets are
being installed, careful measuremernts
should be made to position these parts
correctly on the firewall. These service
parts are not pre-drilled. Install shock-
mounts on brackets so that cowling and
shock-mounts are correctly aligned.
Sheet aluminum may be used as shims
between bracket halves to provide proper
cowling contour.

11-13. CLEANING AND INSPECTION. Wipe the in-~
ner surfaces of the cowl with a cloth saturated with
cleaning solvent. If the inside of the cowl is coated
heavily with grease and dirt, allow the solvent to
soak until the foreign material can be removed.
Painted surfaces should be cleaned by washing with
water and a mild soap. Waxing after cleaning is
recommended to prolong paint life. After cleaning,
inspect cowling for dents, cracks, loosiz spot welds
and loose or missing rivets. Repair all defects to
prevent spread of damage.

11-14. REPAIR. If the cowling skins are extensively
damaged, install complete new section. Standard
insert-type patches may be used if repair parts are
formed to fit. Small cracks may be stop-drilled and
small dents straightened if they are reinforced on the
inner surface with a doubler of the same material.
Damaged quick-release fasteners and shock-mounts
should be replaced with new parts.

11-15. COWL FLAPS. Cowl flaps are provided as
a means of controlling engine temperature. Two
cowl flaps, operated by a single control in the cabin,
are located at the aft edge of the lower cowl section,

11-16. RIGGING. (Refer to figure 11-3.)

a. Disconnect control clevises (18) from cowl flaps
(15).

b. Check to make sure that the flexible controls
reach their internal stops in each direction. Mark
controls so that full travel can be readily checked
and maintained during the remaining rigging proce-
dures. :

c. Place cowl flap control lever (4) in the CLOSED
position, which is the bottom hole in the bracket 7.
If control lever cannot be placed in the correct hole
in bracket, loosen clamp (10) at upper end of controls
(11) and slip housings in clamp or adjust controls at
upper clevis (9) to position control lever in correct
hole in the bracket (7).

d. With control lever in the CLOSED position, hold



one cowl flap closed, streamlined with trailing edge

of lower cowl and adjust clevis (18) on control to hold
cowl flap in this position. Repeat for the other cowl
flap. If either control needs to be lengthened or short-
ened, the lower clamp may be loosened and the housing
slipped in the clamp or lower end clevis may be ad-
justed. Maintain sufficient thread engagement of
clevis.

11-17. ENGINE BAFFLES. The sheet metal baffles
installed on the engine directs the flow of air around
the cylinders and other engine components to provide
optimum cooling. These baffles incorporate rubber-
asbestos composition seals at points of contact with
the engine cowling and other engine components to
help confine and direct the airflow to the desired area.
It is very important to engine cooling that the baffles
and seals are in good condition and installed correct-
ly. Removal and installation of the various baffle
segments is possible with the cowling removed. Be
sure that any new baffle seals properly.

11-18. CLEANING AND INSPECTION. The engine
baffles should be cleaned with a suitable solvent to
remove oil and dirt.

NOTE

The rubber-asbestos seals are oil and grease
resistant but should not be soaked in solvent
for long periods.

Inspect baffles for cracks in the metal and for loose
and/or torn seals. Repair or replace any defective
parts.

11-19. REPAIR. Baffles ordinarily should be re-
placed if damaged or cracked. However, small plate
reinforcements riveted to the baffie will often prove
satisfactory both to the strength and cooling require-
ments of the unit.

11-20. ENGINE MOUNT. The engine mount is com-
prised of sections of tubing welded together and rein-
forced with welded gussets. The purpose of the mount
is to support the engine and attach it to the airframe.
Also the engine mount supports the retractable nose
landing gear. The engine is attached to the mount
with shock-mount assemblies which absorb engine
vibrations.

11-21, REMOVAL AND INSTALLATION. (Refer to
figure 11-1,)

1a. 5Remave engine in accordance with paragraph

1-5.

b. Remove nose landing gear in accordance with
Section 5.

c. Remove bolts (1) and carefully remove engine
mount.

d. Reverse the preceding steps for installation.

11-22. REPAIR. Repair of the engine mount shall

be performed carefully as outlined in Section 17. The
mount shall be painted with heat-resistant black enam-
el after welding or whenever the original finish has
been removed. This will prevent corrosion.
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11-23. ENGINE SHOCK-MOUNT PADS. (Refer to
figure 11-1.) The bonded rubber and metal shock-
mounts are designed to reduce transmission of engine
vibrations to the airframe. The rubber pads should
be wiped clean with a clean dry cloth.

NOTE

Do not clean the rubber pads (3) and dampener
assembly (4) with any type of cleaning solvent.

Inspect the metal parts for cracks and excessive wear
due to aging and deterioration. Inspect the rubber
pads (3) for separation between the pad and metal
backing, swelling, cracking or a pronounced set of
the pad. Install new parts for all parts that show
evidence of wear or damage.

11-24. ENGINE OIL SYSTEM. The lubricating sys-
tem is of the full pressure, wet sump type. The main
beatings, connecting rod bearing, camshaft bearings,
valve tappets and push rods, are lubricated by posi-
tive pressure. The pistons, piston pins, cams, cyl-
inder walls, valve rockers, valve stems and other
internal moving parts are lubricated by oil collectors
and oil spray. The pump, which is located in the
accessory housing, draws oil through a drilled pas-
sage leading from the suction screen located in the
sump. From the pump, the oil enters a drilled pas-
sage to a threaded connection and through a flexible
hose to the cooler. Pressure oil from the cooler re-
turns through a flexible hose to a threaded connection
on the accessory housing. From there the oil flows
through a drilled passage to the pressure screen which
is contained in a cast chamber mounted on the acces-
sory housing. If cold oil or obstruction should restrict
the flow through the cooler, a cooler bypass valve is
provided to pass the pressure oil directly from the
pump to the pressure screen. The ofl is then filtered
through the pressure screen chamber and fed through
a drilled passage to the pressure relief valve which is
located in the upper right side of the crankcase for-
ward of the accessory housing. This relief valve
regulates the engine oil pressure by allowing exces-
sive il to return to the pump, while the balance of
the pressure oil is fed to the main oil gallery in the .
right haif of the crankcase. The oil is distributed
from the main gallery by means of a separate drilled
passage to each main bearing of the crankshaft. The
drilled passages to the bearings are located in such

a manner as to form an inertia type filter, thus ensur-
ing that only the cleanest cil will reach the bearings.
Drilled passages from the rear main bearing supply
pressure oil to the crankshaft idler gears. Angular
holes are drilled through the main bearings to the rod
journals where sludge removal tubes are located.

Oil from the main gallery also flows to the cam and
valve gear passages and then is conducted through
branch passages to the hydraulic tappets and cam
shaft bearings. Oil travels out through the hollow
push rods to the valve rocker bearings and valve
stems. Residual oil from the bearings, accessory
drives and rocker boxes flows by gravity to the sump
where it passes through the suction-screen-and is-re-
circulated through the engine. The constant-speed
propeller receives oil from the propeller governor
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NOTE

#® Washer (6) is mandatory under nut
(7) and used as required under head
of bolt (1).

When installing shock-mounts, install
shock-mount pads (3) as shown for the
upper and lower mounts. Also note on
lower mount, washer (2) is installed
between engine mount foot and shock-
mount pad (3).

Figure 11-1. Engine Mount Details
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Figure 11-2. Engine Cowling Shock-Mounts

located on the accessory housing through an external

line to the front main bearing. An external, replace-

able element full-flow oil filter may be installed.

11-25., TROUBLE SHOOTING. Refer to paragraph
11-4 for trouble shooting the engine oil system.

11-26. FULL-FLOW OIL FILTER.
NOTE

THRU AIRCRAFT SERIAL 177RG0282, the
full-flow oil filter is optional equipment.
Follow installation and servicing instructions
provided in this manual. BEGINNING WITH
AIRCRAFT SERIAL 17TRG0283, the filter is
a standard Lycoming engine component. Fol-
low installation and servicing instructions
provided in Lycoming Service Letter No.
L157B, dtd 6-22-173.

An external oil filter may be installed on the engine.
The filter and filter adapter replace the regular
engine oil pressure screen and cast chamber on the
accessory housing. The filter adapter incorporates
mounting provisions for the thermostatic oil cooler
bypass valve and the oil temperature sensing bulb.
If the filter element should become clogged, the by-
pass valve allows engine oil to flow to the engine oil
passages.

11-27. REMOVAL AND INSTALLATION. (Refer to
figure 11-4.)

NOTE

Filter element replacement kits are avail-
able from the Cessna Service Parts Center.

a. Remove engine cowling as necessary for access
to filter.

b. Remove both safety wires from filter can and
unscrew hollow stud (10) to detach filter assembly
from adapter (2) as a unit. Remove assembly from
aircraft and discard gasket (5).

11-12 Change 3

c. Remove nylon nut from hollow stud (10) at top of

lid (6) and press downward on stud to remove.

d. Lift lid (6) off filter can (9) and discard gasket

(n.

e. Pull filter element (8) out of filter can (9).
NOTE

Before discarding removed filter element (8),
remove the outer perforated paper cover;
using a sharp knife, cut through the folds of
the filter element at both ends. Then, care-
fully unfold the pleated element and examine
the material trapped in the element for evi-
dence of internal engine damage, such as chips
or particles from bearings. In new or newly
overhauled engines, some small particies or
metallic shavings might be found, these are
generally of no consequence and should not

be confused with particles produced by im-
pacting, abrasion or pressure. Evidence of
internal damage found in the oil filter element
justifies further examination to determine the
cause.

f. Wash lid (6), hollow stud (10) and filter can (9)
in solvent and dry with compressed air.

NOTES

When installing a new filter element (8), it

is important that all gaskets are clean,
lubricated and positioned properly, and

that the correct amount of torque is applied
to the hollow stud (10). If the stud is under-
torqued, oil leakage will occur. If the stud
is over-torqued, the filter can might possibly
be deformed, again causing oil leakage.

® Lubricate all rubber grommets in the new
filter element, lid gaskets and metal gas-
ket with clean engine oil or general purpose
grease before installation. Dry gaskets may
cause false torque readings, again resulting
in oil leakage.
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# Safety wire these items.

Adapter

THRU AIRCRAFT SERIAL !77TRG0282
(BEGINNING WIT:t AIRCRAFT SERIAL
17TTRGO0283, FILTER IS A LYCOMING
FACTORY-INSTALLED COMPONENT.
REFER TO PARA, 11-26.)

0Oil Temperature Bulb Adapter 10.

NOTE

One Side of gasket (1) is marked
ENGINE SIDE, this side of the gas-
ket must be installed toward the
engine.

7. Gasket

8. Filter Element
9, Filter Can
Hollow Stud

ENGINE (REF) Oil Temperature Bulb 11. Copper Gasket
Gasket 12. Safety Wire Tab
Lid 13, Thermostatic Valve
Figure 11-4. Full-Flow Oil Filter

o Before assembly, place a straightedge across
bottom of filter can. Check for distortion or
out-of-flat condition greater than 0.010 inch.
Install a new filter can if either of these con-
ditions exists.

® After installing a new gasket on lid, turn lid
over. If gasket falls, try a different gasket
and repeat test. If this gasket falls off, in-
stall a new lid,

g. Inspect the adapter gasket seat for gouges, deep
scratches, wrench marks and mutilation. If any of
these conditions are found, install a new adapter.

h. Place a new filter element (8) in can (9) and in-
sert the hollow stud (10) with a new metal gasket (11)
in place, through the filter can and element.

i. Position a new gasket (7) inside flange of lid (6).
Place lid in position on filter can and install the nylon
nut. The nut should be snugly seated against lid by
finger-tightening and must not protrude above the
metal surface of the lid.

j. With new gasket (5) on face of lid, install filter
can assembly on adapter (2) with safety wire tabs
(12) on filter can down. While holding filter can to
prevent turning, tighten hollow stud (10} and torque
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to 20-25 1b-ft (240-300 lb-in), using a torque wrench.

k. Install all parts removed for access and service
the engine with the proper grade and quantity of en-
gine oil. One additional quart of oil is required each
time the filter element is changed.

1. Start engine and check for proper oil pressure.
Check for oil leakage after warming up the engine.

m. Again check for oil leakage after engine has been
run at high power setting (preferably a flight around
the field).

n. Check to make sure filter can has not been mak-
ing contact with any adjacent parts due to engine
torque,

0. While engine is still warm, recheck torque on
hollow stud (10) then safety stud to tab (12) on filter
can and safety thermostatic valve (13) to tab on filter
can,

11-28. FILTER ADAPTER REMOVAL. (Refer to
figure 11-4.)

a. Remove filter assembly in accordance with para-
graph 11-27,

b. Remove oil temperature bulb (4) from adapter
(2).

¢. Remove the three bolts and washers attaching



adapter to accessory housing.

d. Remove nut and washers attaching the lower left
corner of adapter to accessory housing and remove
adapter.

e. Remove gasket (1) from adapter mounting pad
and discard.

11-29. DISASSEMBLY, INSPECTION AND RE-
ASSEMBLY.

After removal of the adapter (2), remove thermo-
static bypass valve (13) for cleaning. Do not dis-
assemble the valve. Clean adapter valve in solvent
and dry with compressed air. Ascertain that all
passages in adapter are open. Remove any gasket
material that may have adhered to the adapter. In-
spect adapter for cracks, damaged threads, scratches
or gouges to gasket seats. If any of these are found,
install a new adapter., Using a new gasket install
thermostatic bypass valve in adapter.

11-30. INSTALLATION,

a. Using a good grade of gasket sealant, install a
new gasket on accessory housing adapter mount pad.
Note that one side of the gasket is marked ENGINE
SIDE; this side of the gasket must be installed toward
the engine,

b, Install adapter on mounting pad and install bolts,
washers and nut, Use lockwashers next to bolt heads
and nut.

¢. Tighten bolts and nut to 75 lb-in.

d. Install oil temperature bulb in adapter.

e. Install filter assembly in accordance with para-
graph 11-27.

f. Install any components removed for access.

11-31. ENGINE OIL COOLER. The external oil
cooler is mounted on the firewall. Flexible hoses
carry the oil to and from the cooler. Cooling air

for the cooler is ducted from the upper right engine
baffle to the shroud covered oil cooler. Exhaust air
from the cooler is discharged into the engine com-
partment., A thermostatically operated cooler by-
pass valve, installed in the oil pressure screen
mounting pad, causes oil to bypass the cooler in the
event of congealed oil or an obstruction in the cooler.
The bypass valve passes the oil directly to the pres-
sure screen until a predetermined oil temperature is
reached, then oil is routed through the cooler. At
each engine oil change, drain the oil cooler.

11-32, FUEL INJECTION SYSTEM. The fuel injec-
tion system installed on the aircraft is a low pres-
sure, multi-nozzle, continuous flow system, which
injects raw fuel into the engine cylinders to match
engine air intake, The system components consist
of the airflow sensing system, regulator section, fuel
metering section, flow divider valve and air bleed
nozzle. The relationship of the airflow sensing sys-
tem, regulator section and fuel metering section is
such that the three units are embodied within the
throttle body casting. The grouping of these items
is referred to hereafter as the SERVO REGULATOR.

11-33. SERVO REGULATOR. The servo regulator
occupies the position ordinarily used by the carbure-
tor at the engine intake manifold inlet. The servo
regulator consists of the airflow sensing system,

servo valve and fuel control system. Operation of
the fuel injection system is based on the principle of
measuring airflow and using the airflow signal to
operate a servo valve., The accurately regulated fuel
pressures established by the servo valve., when ap-
plied across the fuel control system makes fuel flow
proportional to airflow.

11-34, AIRFLOW SENSING SYSTEM. The airflow
sensing system consists of a throttle body which
houses the air throttle valve, the venturi, servo
valve and fuel control unit. The differential pres-
sure between impact air and the venturi throat pres-
sure is a measurement of the velocity of the air en-
tering the engine. These pressures are vented
through drilled channels in the throttle body to both
sides of an air diaphragm and create a force across
the diaphragm. A change in air throttle position or
a change in engine speed will change the air velocity
which in turn changes the force across the air dia-
phragm.

11-35. REGULATOR SECTION. The regulator con-
tains the diaphragm referred to in paragraph 11-34
and a fuel diaphragm. Fuel inlet pressure is applied
to one side of the fuel diaphragm. The other side of
the fuel diaphragm is exposed to fuel that has passed
through the metering jet (metered fuel pressures).
The differential pressure across the fuel diaphragm
is referred to as the fuel metering force. The air
metering force applied to the air diaphragm is trans-
mitted through the regulator stem and tends to move
the ball valve in the opening direction. The fuel
metering force across the fuel diaphragm acts to
oppose the air metering force and tends to close the
ball valve. Because the air forces are very low in
the idle range, a constant head idle spring is pro-
vided to maintain an adequate fuel metering force at
low rpm. As the air metering force increases,

the spring compresses until the spring retainer
touches the air diaphragm and acts as a solid mem-
ber. The constant effort spring produces a force
which provides a smooth transfer from idle to low
power cruise operation. Whenever the air metering,
fuel metering and spring forces are balanced, the
ball valve maintains a fixed position.

11-36. FUEL METERING SECTION. The fuel con-
trol system is contained within the throttle body cast-
ing and consists of an inlet fuel screen, a rotary idle
valve and a rotary mixture valve, The idle valve is
connected to the throttle valve by means of an exter-
nal adjustable link. The idle valve controls fuel flow
through the low speed range of operation and is ad-
justable to obtain good idling characteristics without
affecting fuel metering in the high power range. The
mixture control valve gives full rich mixture on one
stop and a progressively leaner mixture as it is
moved toward idle cutoff. The full rich stop defines
sea level requirements and the mixture control pro-
vides for altitude leaning. Both idle speed (closed
throttle position) and idle mixture (relationship be-
tween throttle position and idle valve position) may be
readily adjusted externally to meet individual engine
requirements.
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Figure 11-5,

Fuel Injection System Schematic




11-37. REMOVAL AND INSTALLATION.

a. Remove engine cowling as required for access.

b. Release clamp and disconnect flexible duct from
airbox.

c. Cut safety wire and remove four bolts attaching
airbox to servo regulator. Remove airbox,

d. Disconnect throttle and mixture controls from
regulator. Note position and size of washers and
spacers at regulator end of control so that these parts
may be installed in the same position when connecting
the controls.

e. Place fuel valve in OFF position.

f. Disconnect and cap or plug fuel lines at regulator,

g. Remove four sets of Palnuts, nuts and washers
attaching regulator to intake manifold and remove
regulator.

h. Reverse the preceding steps for reinstallation.
Use new gaskets between regulator and intake mani-
fold and between airbox and regulator.

i. Rig mixture and throttle controls.

11-38. INSPECTION AND CLEANING. The servo
regulator should be inspected and the fuel inlet screen
should be cleaned at each 50-hour inspection period.

a. Remove and clean the fuel injector inlet screen
in unleaded gasoline or Stoddard solvent.

b. Using new O-rings, install fuel injector screen
and safety.

c. Inspect servo regulator and all fuel injector fuel
lines for tightness and evidence of fuel leakage.

NOTE

Slight {uel stains adjacent to the air bleed
nozzles is not cause for concern.

d. Check tightness and safety wire all nuts and
screws which fasten the injector to the engine.

e. Check throttle and mixture controls and levers
for evidence of wear and looseness.

f. Clean induction air filter (Refer to Section 2.)

g. Add a drop of engine oil to the ends of the air
throttle shaft, so that the oil can work into the throt-
tle shaft bushings.

h. Lightly lubricate the rod ends of the throttle and
mixture controls.

i. Check controls for freeness of operation.

11-39. ADJUSTMENT. (Refer to figure 11-5.)
Adjustments to the servo regulator must be confined
to idle speed and mixture only.

a. Start and run engine until the oil and cylinder
head temperatures are in the normal operating range.
b. Check the magnetos for proper operation in ac-

cordance with paragraph 11-57,

c. Clear the engine by advancing the rpm to approxi-
mately 1800, then retard the throttle to the idle posi-
tion. The engine rpm should stabilize at 600:25. I«
not, adjust the idle speed screw IN to increase and
OUT to decrease rpm.

NOTE
The idle speed and idle mixture must be ad-

justed with the propeller control in the full
low pitch (high-rpm) position,

d. After the idle speed has stabilized (600+25 rpm),
move the mixture control slowly toward the IDLE
CUT-OFF position and observe the tachometer for
any minute change during this manual leaning proce-
dure. ’

e. Quickly return the mixture control to the FULL
RICH position before the engine stops.

f. A momentary increase of approximately 25 rpm
while slowly manually leaning the mixture is most
desirable, an increase of more than 25 rpm indicates
a rich idle mixture and an immediate decrease in rpm
(if not preceded by 2 momentary increase) indicates
a lean idle mixture.

g. U the idle mixture is too rich, turn the idle mix~
ture adjustment center screw one or two notches in
a clockwise direction as viewed from the aft end of
the unit, then repeat steps ''d"’ through "f."'

h. If the idle mixture is too lean, turn the idle mix-
ture adjustment center screw one or two notches in
a counterclockwise direction as viewed from the aft
end of the unit, then repeat steps ""q'' thru "f."

i. This method of adjustment will give the desired
idle rpm and the lowest manifold pressure reading.

If the adjustments do not remain stable, check the
throttle and mixture linkage for evidence of wear and
improper rigging. Any looseness of the throttle and
mixture linkage will cause erratic idling. In all cases,
allowance should be made for the effect of weather
condition upon idling adjustment. The relation of the
aircraft to the prevailing wind direction will have an
effect on the propeller load and engine rpm. It is ad-
visable to make idle adjustments with the aircraft
crosswind. :

11-40. FLOW DIVIDER VALVE. The flow divider
valve is mounted on the top side of the engine and is
supplied with fuel through an external hose. Spring
pressure in conjunction with ambient air pressure
closes the flow divider valve when fuel pressure from
the servo regulator falls below approximately 2 psi.
As the valve opens, the fuel is channeled from the
central chamber into individual passages; each pas-
sage leads to an air bleed nozzle supply line for each
cylinder to assure an even distribution of fuel at idle.
As power demand is increased above idle require-
ments, the flow divider valve fully opens and fuel to
the engine becomes a function of fuel pressure at the
air bleed nozzles. Under idle cut off conditions, the
loss of supply pressure permits the valve to close
and immediately stop flow of fuel to all cylinders
resulting in smooth shut down.

11-41, REMOVAL AND INSTALLATION.

a. Remove cowling as required for access,

b. Disconnect and cap or plug all fuel lines at
flow divider valve,

¢. Remove the three bolts attaching valve bracket
to the engine. Remove valve and bracket.

d. Valve may be removed from bracket by removing
screws attaching valve to bracket,

e. Reverse preceding steps for reinstallation.
Torque engine backbone bolts to 75 pound-inches
and inspect all lines and hoses for crimps.
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11-42, AIR BLEED NOZZLES. From the flow divid-
er valve, individual fuel lines convey the metered
fuel to the air bleed nozzles, one of which is located
in each cylinder. Each nozzle outlet is directed into
the cylinder intake port. An air bleed, incorporated
into each nozzle, aids in breaking up and atomizing
the fuel during idle and part throttle conditions. In
addition, ambient air pressure equalizes the pressure
at all nozzles to eliminate the adverse effect of low
manifold pressure at idle so that the lines can be
maintained full of fuel to provide good distribution and
acceleration characteristics.

11-43. REMOVAL. The air bleed nozzle must be
removed from the engine before it can be cleaned.
To remove the nozzles from the engine, proceed as
follows:
a. Remove engine cowling as required for access.
b. Disconnect fuel injection lines from nozzles.

NOTE
Plug or cap all disconnected lines and fittings.

¢. Using a one-half inch, deep socket, remove the
air bleed nozzle from the cylinder.

11-44, CLEANING AND INSPECTION. Inspect air
bleed nozzles at 50-hour inspections, paying particu-
lar attention to the condition of the screens and ori-
fices. All nozzles having contaminated screens must
be removed and cleaned. To clean air bleed nozzles,
proceed as follows:

a. Remove nozzles from cylinder ports. (Refer to
paragraph 11-43.)

b. Wash nozzle in clean unleaded gasoline or Stod-
dard solvent,

¢. Using compressed air of 100 psi, blow through
nozzle in direction opposite of flow of fuel.

[CAUTION]

Do not use wire to clean nozzle orifices and
do not remove shield to clean air screens
in nozzle.

d. Reinstall nozzles in cylinder ports in accordance
with paragraph 11-45,

11-45. INSTALLATION. Ascertain that all nozzles
for a particular engine are stamped for the same
calibrated range. To install nozzles, proceed as
follows:

a. Using a one-half inch, deep socket install noz-
zles in cylinder intake ports. Torque nozzles to
60 1b-in, '
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{CAUTION]

When installing fuel lines and fittings, use
only a fuel soluble lubricant such as engine

oil on the fitting threads. DO NOT USE

ANY OTHER FORM OF THREAD COMPOUND.

b. Connect fuel injection lines to nozzles.

c. Inspect installation for evidence of crimped fuel
lines.

d. Install cowling.

11-46. INDUCTION AIR SYSTEM. Ram air enters
the induction airbox through the air filter located in
the left forward baffle. The induction airbox has an
opening for unfiltered air from the engine compart-
ment with a door spring-loaded to closed position
which is opened by engine suction in the event the air
filter should become clogged by foreign material. In
the event of engine backfire, this spring-loaded door
will close to prevent the backfire from being dis-
charged into the engine compartment, From the in-
duction airbox, air passes through the fuel servo
regulator unit and is supplied to the cylinders through
the intake manifold piping.

11-47. REMOVAL AND INSTALLATION.

a. Remove cowling as required for access.

b. Remove airbox and servo regulator as outlined
in paragraph 11-37.

¢. Mark the intake pipes as they are removed from
the engine so they may be reassembled in the same
location from which they were removed.

d. Loosen hose clamps and slide hose connection
from sump. Remove any clamps attaching wires and
lines to the intake pipe.

e. Remove two nuts, washers and lockwashers
attaching intake pipe flange to cylinder.

f. Remove intake pipe and clean gasket from cy-
linder mounting pad and intake pipe flange.

g. Reverse preceding steps for reinstallation. Use
new gaskets and install pipes in the same location from
which they were removed.

11-48. IGNITION SYSTEM.

11-49. DESCRIPTION. The ignition system is com-
prised of two magnetos, two spark plugs in each cyl-
inder, an ignition wiring harness, an ignition switch
mounted on the instrument panel and required wiring
between the ignition switch and magnetos.



11-50. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

ENGINE FAILS TO START.

Defective ignition switch.

Check switch continuity. Replace
if defective.

Spark plugs defective, improperly
gapped or fouled by moisture or
deposits.

Clean, regap and test plugs.
Replace if defective.

Defective ignition harness.

If no defects are found by a
visual inspection, check
with a harness tester. Re-
place defective parts.

Magneto ""P'" lead grounded.

Check continuity. '"P'" lead
should not be grounded in the
ON position, but should be
grounded in OFF position.
Repair or replace "P" lead.

Failure of impulse coupling.

Impulse coupling pawls should
engage at cranking speeds.
Listen for loud clicks as im-
pulse couplings operate. Re-
move magnetos and determine
cause. Replace defective
magneto.

Defective magneto.

Refer to paragraph 11-56.

Broken drive gear.

Remove magneto and check
magneto and engine gears.
Replace defective parts.
Make sure no pieces of
damaged parts remain in
engine or engine disassembly
will be required.

ENGINE WILL NOT IDLE
OR RUN PROPERLY.

Spark plugs defective, im-
properly gapped or fouled
by moisture or deposits.

Clean, regap and test plugs.
Replace if defective.

Defective ignition harness.

If no defects are found by a
visual inspection, check with
a harness tester. Replace
defective parts.

Defective magneto.

Refer to paragraph 11-56.

Impulse coupling pawls
remain engaged.

Listen for loud clicks as impulse
coupling operates. Remove
magneto and determine cause.
Replace defective magneto.

Spark plugs loose.

Check and install properly.
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11-51. MAGNETOS.

11-52. DESCRIPTION.

a. BENDIX S-1200 SERIES. The Bendix S-1200
series magneto is a completely self-contained unit.
A two-pole rotating magnet provides the magnetic
energy for the circuit. Suppression of breaker con~
tact point arcing is accomplished by a feed-thru type
capacitor mounted in the contact breaker point as-
sembly cover. The left magneto incorporates an im-
pulse coupling to rotate the magnet between impulse
trips faster than engine cranking speed thus gener-
ating a better spark for starting, automatically re-
tard the spark when starting the engine and act as a
drive coupling for the magneto. The right magneto
incorporates the standard drive.

b. BENDIX D-2000 SERIES. The Bendix D-2000
series magneto consists of two electrically indepen-
dent ignition circuits in one housing. A single four
pole rotor provides the magnetic energy for both cir-
cuits. The magneto uses an impulse coupling to pro-
vide reliable ignition at engine cranking speed. Sup-
pression of breaker contact point arcing is accom-
plished by feed-thru type capacitors mounted in the
magneto cover which forms a part of the magneto
harness assembly.

11-53. REMOVAL AND INSTALLATION.
a, BENDIX S-1200 SERIES.

|WARNING.

The magneto is in a SWITCH ON condition
when the switch wire is disconnected.
Therefore, ground the breaker contact
points or disconnect the high-tension wires
from magneto or spark plugs.

1. Remove engine cowling in accordance with
paragraph 11-12,

2, Disconnect magneto ""P'" lead at the capacitor.

3. Remove nuts and washers attaching high-ten-
sion outlet plate to the magneto and remove plate.

NOTE

It is a good practice to position No. 1 cyl-
inder at its approximate advanced firing
position before removing the magneto.

4. Remove nuts, washers and clamps attaching
magneto to the engine accessory housing.

5. Note the approximate angular position at
whtich the magneto is installed, then remove the mag-
neto.

6. Reverse the preceding steps for reinstalla-
tion and time magneto-to-engine in accordance with
paragraph 11-55.

b. BENDIX D-2000 SERIES,

1. Remove engine cowling in accordance with
paragraph 11-12,

2. Remove the eight screws securing the high-
tension outlet cover to the magneto. The "P'" leads
may be disconnected for additional clearance if neces-
sary.
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NOTE

It is a good practice to position No. 1 cyl-
inder at its approximate advanced firing
position before removing the magneto.

3. Remove nuts, washers and clamps attaching
the magneto to the engine accessory housing. Note
the approximate angular position at which the mag-
neto is installed, then remove the magneto.

4. Reverse the preceding steps for reinstalla-
tion and time magneto-to-engine in accordance with
paragraph 11-55.

11-54. INTERNAL TIMING.

a. BENDIX S-1200 SERIES. (MAGNETO RE-
MOVED FROM ENGINE.) The following procedures
outline adjustment of the breaker contact points to
open at the proper position. It is assumed that the
magneto has not been disassembled and that the dis-
tributor gear and rotor shaft gear have been assem-
bled for correct meshing of gears and direction of
rotation. Magneto overhaul, including separation of
the major sections, is not covered in this manual.
Refer to the applicable Bendix publications for dis-
assembly and overhaul.

1. Remove breaker contact point assembly
cover,

2. Remove timing inspection plug from top of
magneto and ventilator plug from bottom of magneto.

3. Turn rotating magnet in normal direction of
rotation until the L ("E" gap) mark on distributor
gear is approximately aligned with mark on block.
Then turn rotating magnet in the opposite direction
of rotation until the magnet locates in the neutral
position.

4. Turn rotating magnet in normal direction of
rotation until the first timing mark on the magnet is
aligned with the divided casting line of the magneto
housing. There are four timing marks cast on the
rotating magnet, two on each pole piece. When the
rotating magnet is in its neutral position and then ro-
tated in normal direction of rotation, the first timing
mark on rotating magnet to appear in ventilator hole
is the "E" gap mark for magnetos of this rotation.
The other mark on magnet is the "E'" gap for mag-
netos of opposite rotation.

5. While holding rotating magnet in this EXACT
location, adjust the breaker contact points to just
begin to open. Point opening shall be determined by
the use of a timing light. (Bendix Part No. 11-9110
or equivalent.)

6. Turn rotating magnet in normal direction of
rotation until cam follower of contact assembly is on
the high point of cam lobe. Contact point clearance
should be 0.016+0. 003 inch. If dimension does not
fall within limits, readjust contact points and recheck
to be sure the points just begin to open when the appli-
cable timing mark (refer to step 4) on magnet is
aligned with divided casting line on housing ("E" gap).



NOTES

. Wire feeler gages are recommended when

checking contact point clearance.

® No attempt should be made to stone or dress
contact points.

® If the above conditions are met and within
tolerance, the magneto is timed internally
and ready for installation. If the above
conditions are not within tolerance, proceed
to step 7.

7. Using a pair of padded jaw pliers or a vise,
grip the drive member on the drive end of rotating
magnet. While holding the rotating magnet, loosen
the screw securing breaker contact cam to rotating
magnet shaft and back screw out approximately half
way. Place the end of a broad bladed screw driver
between the bottom of the cam and housing. Strike
the screw driver handle with a sharp downward blow
to "pop” the cam loose from taper of shaft.

8. Rotate cam until breaker contact cam follower
is on high point of cam lobe. Adjust breaker points
to obtain a clearance of 0.016:0. 003 inch. Tighten
breaker contact securing screws to 20-25 lb-in.

9. Repeat steps 3 and 4.

10. While holding rotating magnet in this EXACT
location, rotate the breaker contact cam in the oppo-
site direction of rotation a few degrees BEYOND
where the breaker contacts close, then rotate cam
In the normal direction of rotation until the breaker
contucts just begin to open. Point opening shall be
determined by the use of a timing light. (Bendix
Part No. 11-9110 or equivalent.)

11. While holding cam in this EXACT position,
push cam on magnet shaft as far as possible with the
fingers. Tighten cam securing screw thereby draw-
ing the cam down evenly and tightly. Torque cam
securing screw to 16-20 lb-in.

NOTE

Extreme care must be exercised in this
operation. If cam adjustment is changed
in the slightest degree, the timing of the
magneto will be thrown off. Do not drive
cam on shaft with a mallet or other in-
strument.

12. Repeat steps 3, 4, 5 and 6.
b. BENDIX D-2000 (DUAL) SERIES. (MAGNETO
REMOVED FROM ENGINE )

NOTE

A magneto, correctly timed internally, will
have the red painted tooth of the large dis-
tributor gears approximately centered in the
timing windows, the L ("E" gap) mark on
the rotor shaft in alignment with the pointer
and both sets of breaker contacts opening,
all at the same time.

1. Remove breaker contact point assembly cover,
if installed, by removing the cover screws, pulling
cover directly aft away from housing and disconnecting
both capacitor leads from breaker contact assem-
blies.

2. Remove timing inspection hole plugs from
magneto.

3. Slowly turn the rotor shaft until the red
painted tooth of the large distributor gear for each
side is approximately centered in the inspection win-
dows and the L ("E" gap) mark on the rotor is
aligned with the pointer. Lock the rotor in this
EXACT position using Bendix Rotor Holding Tool,
Part No. 11-8465 or equivalent.

NOTE

Position the 11-8465 Rotor Holding Tool on
drive end of rotor shaft in the 4 o'clock po-
sition so any shaft deflection caused by
clamping action will be in a plane parallel
to the breaker contacts.

4. Connect the timing light (Bendix Part No.
11-9110 or equivalent) black lead to any unpainted
surface of the magneto. Connect the red light lead
to the left breaker contact terminal and the green
light lead to the right breaker contact terminal.

5. Carefully adjust the LEFT breaker contacts
to just begin to open (light will go out) with the timing
pointer within the width of the L ("E" gap) mark.

6. Repeat step 5 for the RIGHT breaker contacts.

7. Loosen the rotor holding tool and turn rotor
shaft in normal direction of rotation until cam follow-
ers of contact assemblies are on the high point of cam
lobes. Contact point clearance should be 0.016:0. 002
inch and 0.016:0.004 inch on LEFT and RIGHT con-
tacts respectively. If dimensions do not fall within
limits, readjust contact points and recheck to be sure
the points just begin to open when the timing pointer
is within the width of the L ("E" gap) mark.

NOTES

Wire feeler gages are recommended when
checking contact point clearance.

® No attempt should be made to stone or dress
contact points.

o If the above conditions are met and within
tolerance, the magneto is timed internally
and ready for installation. IU the above
conditions are not within tolerance, pro-
ceed to step 8.

8. While holding the rotor shaft, loosen the
screw securing breaker contact cam to rotor shaft
and back screw out approximately half way. Place
the end of a broad bladed screw driver between the
bottom of the cam and housing. Strike the screw
driver handle with a sharp downward blow to "pop”
the cam loose from taper of shaft.
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9. Rotate cam until breaker contact cam fol-
lowers are on the high point of cam lobes. Adjust
breaker points to obtain a clearance of 0.016:0. 002
inch and 0. 016+0.004 inch on LEFT and RIGHT con-
tacts respectively. Tighten breaker contact securing
screws to 20-25 lb-in.

10. Repeat step 3.

11. While holding rotor shaft in this EXACT posi-
tion, rotate the breaker contact cam in the opposite
direction of rotation a few degrees BEYOND where
the breaker contacts close, then rotate cam in the
normal direction of rotation until the breaker con-
tacts just begin to open. Point opening should be
determined by the use of a timing light. (Bendix
Part No. 11-9110 or equivalent.)

12. While holding cam in this EXACT position,
push cam on rotor shaft as far as possible with the
fingers. Tighten cam securing screw thereby draw-
ing the cam down evenly and tightly. Torque cam
securing screw to 16-20 lb-in.

NOTE

Extreme care must be exercised in this
operation. If cam adjustment is changed
in the slightest degree, the timing of the
magneto will be thrown off. Do not drive
cam on rotor shaft with a mallet or other
instrument.

13. Recheck timing to make sure both sets of
breaker contacts begin to open within the width of
the L ("E" gap) mark and that the contact point clear-
ance is in accordance with dimensions in step 7.

NOTE

When reinstalling the ingpection hole plugs,

make sure the ventilated plugs are installed
in the ends of the magneto. Torque plugs to
12-15 1b-in.

11-55. MAGNETO-TO-ENGINE TIMING.

a. BENDIX S-1200 SERIES. The magneto must be
installed with its timing marks correctly aligned,
with number one cylinder on its compression stroke
and with the number one piston at its advanced firing
position. Refer to paragraph 11-3 for the advanced
firing position of number one piston. To locate the
compression stroke of number one cylinder, remove
the lower spark plug from number 2, 3 and 4 cylin-
ders. Place the thumb of one hand over the spark
plug hole of number one cylinder and rotate crank-
shaft in the direction of normal rotation until the com-
pression stroke is indicated by positive pressure in-
gide the cylinder lifting the thumb off the spark plug
hole. After the compression stroke is attained, lo-
cate number one piston at its advance firing position.
Locating the advanced firing position of number one
piston may be obtained by rotating the crankshaft op-
posite to its normal direction of rotation unti} the
piston is approximately 30 degrees before top dead
center (BTC) on the compression stroke-of number
one cylinder. Then rotate crankshaft slowly in nor-
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mal direction of rotation to align the timing mark on
the FORWARD face of the starter ring gear with the
drilled hole in the forward end of the starter, making
sure the final movement of the ring gear is in the
direction of normal rotation.

NOTE

An accurate top center indicator which screws
into a spark plug mounting hole, and a pendu-
lum pointer mounted on a 360-degree timing
disc may also be used to locate the advanced
firing position. The timing disc should be
adapted to fit over the end of the propeller
spinner in such a manner that it may be ro-
tated as necessary. Inall cases, it must

be definitely determined that the number

one cylinder is at the correct firing position
and on the compression stroke, when the
engine is turned in its normal direction of
rotation.

After the engine has been placed in the correct firing
position, install and time the magneto to the engine
in the following manner:

1. Remove timing inspection plug from top of
magneto. Turn magneto drive shaft in direction of
operating rotation until the applicable timing mark on
the distributor gear is approximately aligned with the
mark on the distributor block. Depress impulse
coupling pawls on left magneto to rotate magneto
shaft.

NOTE

The timing marks are for reference only.
They should not be used to adjust contact
breaker point opening or to determine pro-
per timing of the magneto. (Refer to para-
graph 11-54 for internal timing.)

2. Be sure magneto gasket (right magneto), mag-
neto adapter and gaskets (left magneto) are in place
and that engine is in the correct firing position, then
install magneto approximately at the angle noted dur-
ing removal, tighten mounting nuts finger tight.

NOTE

Be sure to keep timing marks in the magneto
aligned as close as possible when installing
on the engine.

3. Connect positive lead of the timing light (Ben-
dix Part No. 11-9110 or equivalent) to the switch ter-
minal (capacitor stud) of the magneto, Secure the
common lead of timing light to a good ground.

4. Rotate propeller opposite to normal direction
of rotation a few degrees (approximately 5 degrees)
to close the magneto breaker contact points.



NOTE

Do not rotate propeller backward enough to
engage impulse coupling, or the propeller
will have to be rotated in the normal direc-
tion of rotation until impulse coupling re-
leases on the left magneto, then again backed-
up to a few degrees before the firing position.

5. Slowly advance propeller (tap forward with
minute movements as advanced firing position is ap-
proached) in normal direction of rotation until timing
light indicates position at which contacts break. The
contacts should break at the advanced firing position
of number une cylinder. Loosen mounting nuts slight-
ly and rotate magneto case as required to cause the
contacts to break at the correct position. Tighten
mounting nuts.

6. After tightening magneto mounting nuts, re-
check timing. Make sure that both magnetos are set
to fire at the same time. Remove timing equipment,
install spark plugs and connect spark plug leads and
ignition switch leads.

b. BENDIX D-2000 (DUAL) SERIES. The magneto
must be installed with its timing marks carefully
aligned, with number one cylinder on its compres-
sion stroke and with the number one piston at its ad-
vanced firing position. Refer to paragraph 11-3 for
the advanced firing position of number one piston.

To locate the compression stroke of the number one
cylinder. remove the lower spark plug from number
2. 3 and 4 cylinders. Remove the upper spark plug
from number 1 cylinder. Place the thumb of one
hand over the spark plug hole of number one cylinder
and rotate crankshaft in the direction of normal ro-
tation until the compression stroke is indicated by
positive pressure inside the cylinder lifting the thumb
»ff the spark plug hole. After the compression stroke
1s attained, locate number one piston at its advanced
firing position. Locating the advanced firing position
of number one piston may be obtained by rotating the
crankshaft opposite to its normal direction of rotation
until it is approximately 30 degrees before top dead
center {BTC) on the compression stroke of number
one cvlinder. Rotate crankshaft in a normal direc-
tion to align the timing mark on the front face of the
starter ring gear support with the drilled hole in the
starter, making sure the final motion of the ring gear
is in the direction of normal rotation.

NOTE

An accurate top center indicator which
screws into a spark plug mounting hole,
and a pendulum pointer mounted on a
360-degree timing disc may also be used
to locate the advanced firing position.
The timing disc should be adapted to fit
over the end of the propeller spinner in
such a manner that it may be rotated as
necessary. In all cases, it must be
definitely determined that the number
one cylinder is at the correct firing posi-
tion and on the compression stroke, when
the engine is turned in its normal direc-
tion of rotation.

After the engine has been placed in the correct firing
position, install the magneto to the engine in the fol-
lowing manner:

1. Remove the timing window plug from the most
convenient side of the magneto housing.

2. Remove the rotor viewing location plug from
the top center of the housing.

3. Turn the rotating magnet drive shaft in the
normal direction of magneto rotation until the red
painted tooth of the large distributor gear is centered
in the timing hole (hole at each side of magneto).

4. Also observe at this time that the built in
pointer just ahead of the rotor viewing window aligns
with the L (""E" gap) mark on the rotor.

5. Install the magneto-to-engine gasket on the

magneto flange.
(WARNING l

Do not attach harness spark plug leads to
the spark plugs until all magneto-to-engine
timing procedures are completed and the
switch leads ("P" leads) are connected.

6. Remove the engine-to-magneto drive gear
train backlash by turning magneto drive opposite to
normal rotation as far as possible.

7. With the no. 1 cylinder at its correct firing
position and on the compression stroke, hold the mag-
neto as close to its no. 1 firing position as possible
(red tooth in center of window and pointer over L
(""E" gap) mark on rotor) and install magneto to the
engine. Loosely tighten magneto in position.

NOTE

To facilitate connection of a timing light to
the switch lead (""P" lead) terminals, short
adapter leads may be fabricated. These
can be made by using two switch lead ter-
minals and two short pieces of insulated
wire. Install the fabricated adapter leads
in the switch lead outlet terminals of the
cover.

8. Attach the red lead of the timing light (Bendix
Part No. 11-9110 or equivalent) to the left switch lead
adapter, the green lead of the timing light to the right
switch lead adapter and the black lead of the timing
light to the magneto housing (common ground).

NOTE

An internal timing tolerance is allowed when
adjusting the two main breakers. Therefore,
one of the main breakers may open slightly
before the other. Magneto-to-engine timing
should be accomplished using the first main
breaker to open as the reference point when
the engine is in the firing position for No. 1
cylinder. This will insure that ignition
created by either spark plug will not occur
prior to the desired engine firing point.

9. Turn the entire magneto in direction of rotor
rotation until the timing lights are on.
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1¢. Turn magneto in direction of rotor rotation,
sicht-hand rotation to right and left-hand rotation to
ieft, until one of the timing lights first goes off. Then
s:.chten the magneto mounting clamps evenly in this
position. )

11. Back the engine up approximately 10° and
then carefully "bump’' the engine forward while
observing the timing lights.

12. At the No. 1 cylinder firing position, one of
the timing lights should go off. Continue turning the
engine in its normal direction of rotation until the
other timing light goes off. This should be not more
than 3 engine degrees later than the first light. If
not, repeat steps 9 thru 11 until these conditons are

obtained. .
13. Make sure the magneto clamps are tightened

securely, recheck timing once more and remove
timing equipment.

14. Reinstall inspection plugs and torque plugs to
12-15 Ib-in.

11-56. MAINTENANCE.

a. BENDIX S-1200 AND D-2000 SERIES. At the
firgt 25-hour inspection, first 50-hour inspection,
each 100-hour inspection and thereafter at each 100-
hour inspection, the contact breaker point compart-
ment and magneto-to-engine timing should be in-
spected and checked. If magneto-to-engine timing
is correct within plus zero and minus two degrees,
internal timing need not be checked. If timing is out
of tolerance, remove magneto and set internal timing

(paragraph 11-54), then install and time to the engine,

NOTE

If engine operating troubles develop which
appear to be caused by the ignition system,
it is advisable to check the spark plugs and
ignition harness first before working on the
magnetos. If the trouble appears definitely
associated with a magneto, the following
may be used to help disclose the source of
trouble without overhauling the magneto.

1. Moisture check.

a. Remove contact breaker point assembly
cover and inspect cover, cables and capacitor for
moisture in the area.

b. Inspect distributor block high tension
outlets for moisture.

c. If any moisture is evident, lightly wipe
with a soft, dry, clean, lint-free cloth.

{CAUTION]

Do not use gasoline or any other solvent,
as these will remove the wax coating on
some parts and cause an electrical leak.

2. Breaker contact compartment check.

a, Check all parts of the contact breaker
assembly for security. Check distributor block high-
-- tension outlet springs for evidence of spark erosion
and proper height. The end of spring should not be
more than 0. 422 inch from top of tower.

b. Check breaker contact agsembly points
for excessive wear, burning, deep pits and carbon
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deposits. Breaker points may be cleaned with a
hard finish paper. If breaker points are found de-
fective, install a new assembly. Make no attempts
to stone or dress breaker points. Clean new breaker
points with clean unleaded gasoline and hard finish
paper before installing.

¢. Check condition of the cam follower felt.
Squeeze felt between thumb and finger. If fingers are
not moistened with oil, re-oil using 2 or 3 drops of
lubricant (Bendix Part No. 10-86527 or equivalent).
Allow approximately 30 minutes for felt to absorb
the lubricant. Blot off excess lubricant with a clean,
lint-free cloth. Too much lubricant could foul break-
er points and cause excessive burning.

d. BENDIX S-1200 SERIES. Check capaci-
tor mounting bracket for cracks or loosening. I
equipment is available, check the capacitor for lead-
age, series resistance and capacitance. The capaci-
tance should be at least 0. 30 microfarads.

e. BENDIX D-2000 (DUAL) SERIES. Check
capacitors for looseness in the magneto cover of the
harness assembly and for any physical damage. If
equipment is available, check the capacitors for
leakage, series resistance and capacitance. The
capacitance should be 0. 34 to 0.41 microfarads.

NOTE

Spring in capacitor outlet may cause an indi-
cation of a short to ground if an adapter lead
is not used. '

f. If the trouble has not been corrected
after accomplishing the moisture and breaker con-
tact compartment check, check magneto-to-engine
timing in accordance with paragraph 11-55. If tim-
ing is incorrect, remove magneto and adjust inter-
nal timing in accordance with paragraph 11-54.

g. Reinstall magneto and time to engine in
accordance with paragraph 11-55,

h. If the trouble has not been corrected,
magneto overhaul or replacement is indicated.

11-57. MAGNETO CHECK.

a. Start and run engine until the oil and cylinder
head temperatures are in the normal operating
ranges.

b. Advance engine speed to 1800 rpm.

c. Turn the ignition switch to the "R" position and
note the rpm drop, then return the switch to the
""BOTH" position to clear the opposite set of plugs.

d. Turn the switch to the ""L" position and note the
rpm drop, then return the switch to the "BOTH"
position.

e. The rpm drop should not exceed 150 rpm on
either magneto or show greater than 50 rpm differ-
ential between magnetos. A smooth rpm drop-off
past normal is usually a sign of a too lean or too
rich mixture. A sharp rpm drop-off past normal is
usually a sign of a fouled plug, a defective harness
lead or a magneto out of time. If there is doubt con-
cerning operation of the ignition system, rpm checks
at a leaner mixture setting or at higher engine speeds
will usually-confirm whether a deficiency exists.



NOTE

An absence of rpm drop may be an indication
of faulty grounding of one side of the ignition
system, a disconnected ground lead at mag-
neto or possibly the magneto timing is set too
far in advance.

11-58. SPARK PLUGS. Two 18-mm spark plugs are
installed in each cylinder and screw into helicoil type
thread inserts. The spark plugs are shielded to pre-
vent spark plug noise in the radios and have an inter-
nal resistor to provide longer terminal life. Spark
plug life will vary with operating conditions. A spark
plug that is kept clean and properly gapped will give
better and longer service than one that is allowed to
collect lead deposits and is improperly gapped.

NOTE

At each 100-hour inspection, remove, clean,
inspect and regap all spark plugs. Install
lower spark plugs in upper portion of cylin-
ders and install upper spark plugs in lower
portion of cylinders. Since deterioration of
lower spark plugs is usually more rapid than
that of the upper plugs, rotating helps prolong
spark plug life.
11-59. ENGINE CONTROLS.
11-60. DESCRIPTION. The throttle, mixture and
propeller controls are of the push-pull type. The
propeller and mixture controls are equipped to lock
in any position desired. To move the control, the
spring-loaded button, located in the end of the control
knob, must be depressed. When the button is releas-
ed, the control is locked. The propeller and mixture
controis also have a vernier adjustment. Turning the
control knob in either direction will change the con-
trol setting. The vernier is primarily for precision
control setting. The throttle control has neither a
locking button nor a vernier adjustment, but contains
a knurled friction knob which is rotated for more or
less friction as desired. The friction knob prevents
vibration induced ""creeping' of the control.

NOTE

Some controls have intricate parts that will
fall out and possibly be lost if the control is
pulled from the housing while it is discon~
nected.

11-61. RIGGING. When adjusting any engine control,
it is important to check that the control slides smooth-
ly throughout its full travel, that it locks securely if
equipped with a2 locking device and the arm or lever
which it operates moves through its full arc of travel.

[CAUTION]

Some engine controls have a small retaining
ring brazed (or attached with epoxy resin)
near the threaded end (engine end) of the con-
trol. The purpose of these retaining rings is
to prevent inadvertent withdrawal of and pos-

sible damage to the knob end of the controls
while jam nuts and rod ends are removed.

11-62. THROTTLE CONTROL.
NOTE

Before rigging throttle control, check that
staked connection between rigid conduit and
flexible conduit is secure. If any indication
of looseness or breakage is apparent, re-
place the throttle control before continuing
with the rigging.

a. Bull throttle control out {idle position) and re-
move throttle control knob.

b. Screw jam nut all the way down (clockwise) and
reinstall the throttle knob. Do not back the jam nut
out. This will prevent bottoming and possible damage
to the staked connection.

c. Disconnect the throttle control at the servo
regulator arm, push throttle control in until jam nut
hits friction lock while the friction lock is loose, then
pull control out approximately 1/8 inch for cushion.
Note position, size and number of washers and
spacers at the servo regulator end of the control.
When connecting control to arm, install washers and

spacers in same position.

d. Tighten friction lock being careful not to change
position of the throttle control.

e. Move the throttle arm on the servo regulator to
full open, adjust rod end on control to fit, and con-
nect to the arm on servo regulator.

f. Release friction lock and check for full travel
of arm on servo regulator. If further adjustment is
required, make all adjustments at the servo regulator
end of control. Do NOT change jam nut setting.

g. Tighten rod end jam nuts at servo regulator end
of control. Be sure to maintain sufficient thread en-
gagement of rod end on control.

NOTE

Refer to the inspection chart in Section 2
for inspection and/or replacement inter-
val for the throttle control.

11-63. MIXTURE CONTROL.

a. Remove bolt attaching control rod end to mixture
arm on the servo regulator.

b. Push mixture control full in (FULL RICH) at the
instrument panel, then pull control knob out approxi-
mately 1/8-inch for cushion.

¢. Place mixture control arm on servo regulator
in the full rich position. Loosen lock nut on control
and screw rod end in or out until attaching bolt slides
in easily with control arm against full rich stop.

d. With rod end bolt in place, pull mixture control
to idle cut-off position, and remove bolt from rod
end, and check that mixture control arm on servo
regulator is in idle cut-off position. Reinstall bolt.

e. The mixture arm on the servo regulator must
reach mechanical stops in both positions and control
should have approximately 1/8-inch cushion at the in-
strument panel.
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NOTE Bendix shaft and pinion. When the armature turns
the reduction gear, the Bendix drive pinion meshes
with the crankshaft ring gear assembly by inertia and
action of the screw threads within the Bendix sleeve.
A detent pin engages in a notch in the screw threads
which prevents demeshing if the engine fails to start
when the starting circuit is de-energized. When the
engine reaches a predetermined speed, centrifugal
action forces the detent pin out of the notch in the
screw shaft and allows the pinion to demesh from the

ring gear.
|CAUTION

Never operate the starter motor more than
12 seconds at a time. Allow starter motor
to cool between cranking periods to avoid
overheating. Longer cranking periods with-
out cooling time will shorten the life of the
starter motor.

Refer to the inspection chart in Section 2
for inspection and/or replacement inter-
val for the mixture control.

11-64. PROPELLER GOVERNOR CONTROL. Refer
to Section 13 for rigging of the propeller governor
control.

11-65. STARTING SYSTEM.

11-66. DESCRIPTION. The starting system employs
an electrical starter motor mounted at the front (pro-
peller end) lower left side of the engine. A starter
solenoid is activated by the ignition key on the instru-
ment panel. When the solenoid is activated, its con-
tacts close and electrical current energizes the
starter motor. Initial rotation of the starter armature
shaft, engaged with the reduction gear, drives the

11-67. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

STARTER WILL NOT OPERATE.

Defective master switch or
circuit.

Defective starter switch or
switch circuit.

Defective starter motor.

Check continuity of master
switch and circuit.
Install new switch or wires.

Check continuity of switch
and circuit.
Install new switch or wires.

Check voltage to starter.
If voltage is present.
Remove, repair or install
new starter motor.

STARTER MOTOR RUNS, BUT
DOES NOT TURN CRANK-
SHAFT.

Defective Bendix drive.

Damaged starter pinion
gear or ring gear.

Remove starter and inspect
Bendix drive.
Replace defective parts.

Inspect starter pinion gear
and ring gear. Replace
defective parts.

STARTER MOTOR DRAGS.

Low battery.
Starter switch or relay contacts
burned or dirty.

Defective starter motor
power cable.

Loose or dirty connections.

Defective starter motor.

Check battery.
Charge or install new battery.

Install serviceable unit.

Inspect cable.
Install new cable.

Inspect connections. Remove,
clean and tighten all terminal
connections.

Check starter motor brushes,
brush spring tension, thrown
solder on brush-cover. Repair
or install new starter motor.
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Trouble Shooting (Cont)

TROUBLE

PROBABLE CAUSE

REMEDY

STARTER MOTOR DRAGS
(Cont).

Dirty or worn commutator.

Inspect commutator.
Clean and turn commutator.

STARTER EXCESSIVELY
NOISY.

Worn starter pinion gear or
broken teeth on ring gear.

Inspect starter pinion gear and
ring gear. Replace defective
parts.

11-68. PRIMARY MAINTENANCE. The starting cir-
cuit should be inspected at regular intervals, the fre-
quency of which should be determined by the service
and conditions under which the equipment is operated.
Inspect the battery and wiring. Check battery for
fully charged condition, proper electrolyte level with
approved water and terminals for cleanliness. In-
spect wiring to e sure that all connections are clean
and tight and that the wiring insulation is sound.
Check that the brushes slide freely in their holders
and make full contact on the commutator. When
brushes are worn to one-half of their original length,
install new brushes {(compare brushes with new ones).
Check the commutator {or uneven wear, excessive
glazing or evidence of excessive arcing. If the com-
mutator is only slightly dirty, glazed or discolored,
it may be cleaned with a strip of No. 00 or No. 000
sandpaper. If the commutator is rough or worn, it
should be turned in a lathe and the mica undercut.
Inspect the armature shaft for rough bearing sur-
faces. New brushes should be properly seated when
installing by wrapping a strip of No. 00 sandpaper
around the commutator (with sanding side out) 1-1/4
to 1-1/2 times maximum. Drop brushes on sand-
paper covered commutator and turn armature slowly
in the direction of normal rotation. Clean sanding
dust from motor after sanding.

11-69. STARTER MOTOR.

11-70. REMOVAL AND INSTALLATION.
a. Remove engine cowling in accordance with para-~

graph 11-12.
fCAUTIONi

When disconnecting or connecting the starter
cable, do not permit starter terminal bolt to
rotate. Rotation of the bolt could break the
conductor between terminal and field coils
causing the starter to be inoperative.

b. Disconnect electrical cable at starter motor.
Insulate the disconnected cable terminal as a safety
precaution.

¢. Remove three nuts and washers and one bolt
securing starter to crankcase. Work starter from
engine.

d. To install starter, position starter on mounting
pad, aligning dowel pins in starter mounting pad with
holes in mounting pad on engine.

e. Secure starter with washer, lockwasher and nut
in three places and install bolt and washers.

f. Tighten nuts and bolt evenly to a torque value of

150 1lb-in.
g. Connect electrical cable to starter terminal and
install engine cowling.

11-71. EXHAUST SYSTEM.

11-72. DESCRIPTION. The exhaust system consists
of two muiflers, one for the left and one for the right
bank of cylinders. Each cylinder has an exhaust pipe
from the cylinder mount pad to its respective muffler.
A crossover pipe from the left muifler to the tailpipe
on the right muffler is used to route the left bank of
cylinders exhaust overboard. A heat shield is install-
ed between the crossover pipe and engine oil sump.
Each muffler is enclosed in a shroud which captures
exhaust heat from the muffler which is used to heat
the aircraft cabin. Flexible ducts route outside air
to the muffler shrouds. This air, after being heated
by the mufflers is routed to the cabin heat valves on
the firewall.

11-73. REMOVAL.

a. Remove engine cowling in accordance with para-
graph 11-12,

b. Disconnect flexible ducts from shrouds on muf-
fler assemblies.

¢. Remove nuts, washers, bolts and clamps attach-
ing exhaust pipes to the mufflers. Also, remove
clamps attaching crossover pipe to right muifler
tailpipe.

d. Remove nuts and washers attaching exhaust pipes
to cylinder mount pads.

e. Remove bolts, washers and nuts attaching muf-
flers to braces.

f. Remove mufflers, exhaust pipes and crossover
pipe from aircraft. It may be necessary to remove
heat shield to remove crossover pipe.

11-74 INSPECTION. Since exhaust systems of this
type are subject to burning, cracking and general
deterioration from alternate thermal stresses and
vibrations, inspection is important and should be
accomplished every 100 hours of operation. Also, a
thorough inspection of the engine exhaust system
should be made to detect cracks causing leaks which
could result in loss of engine power. To inspect the
engine exhaust system, proceed as follows:

a. Remove engine cowling as requred so that all
surfaces of the exhaust assemblies can be visually
inspected. Inaccordance with paragraph 11-12.

NOTE
Especxa]ly check the areas adjacent to welds
and slip joint. Look for gas deposits in sur-
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RIGHT HAND EXHAUST SYSTEM

RH Shroud Half Assembly
RH Outboard Riser Assembly
RH Inboard Riser Agsembly
Clamp Half

Crossover Tube Assembly
RH Muffler Weld Assembly
LH Aft Riser Assembly

LH Muffler Weld Assembly
LH Muffler Shroud Assembly
LH Fwd Riser Assembly
Shield Assembly

—
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LEFT HAND EXHAUST SYSTEM

Figure 11-6.

rounding areas, indicating that exhaust gases
are escaping through a crack or hole or
around the slip joints. .

b. After visual inspection, an air leak check
should be made on the exhaust system as follows:
1. Attach the pressure side of an industrial
vacuum cleaner to the tailpipe opening, using a
rubber plug to effect a seal as required.

NOTE
The inside of the vacuum cleaner hose should

be free of any contamination that might be
blown into the engine exhaust system.

11-38 Change 3

Exhaust System

2. With vacuum cleaner operating, all joints
in the exhaust system may be checked manually by
feel, or by using a soap and water solution and
watching for bubbles. All joints should be free of
air leaks.

¢. Where a surface is not accessible for a
visual inspection, or for a more positive test,the
following procedure is recommended.

1. Remove exhaust stack assemblies.

2. Use rubber expansion plugs to seal open-

ing .



3. Using a manometer or gage, apply approx-
mately 5- 1/2 psi (10 inches of mercury) air press-
ure while each stack assembly is submerged in
water. Any leaks will appear as bubbles and can be
readily detected.

4. 1t is recommended that exhaust stacks found

defective be replaced before the next flight.

d. After installation of exhaust system components

perform the inspection in step '" of this paragraph
to ascertain there are no leaks at the joints of the
system,

5. If no defects are found, remove piugs and dry
components with compressed air.
e. Install the exhaust system and engine cowling.

11-75. INSTALLATION.
NOTE

Use new gaskets, regardless of apparent
condition of those removed.

a. Place all sections of the assembly in position
and join together loosely with attaching clamps and
braces. Tighten nuts securing exhaust pipe to cyl-
ders first; then tighten all clamps joining sections.
Tighten bolts attaching mufflers to braces.

b. Torque exhaust stack nuts at cylinders to 160-
180 lb-~in.

c. Install engine cowling.

11-76. EXTREME WEATHER MAINTENANCE.
11-77. COLD WEATHER. Cold weather starting is
made easier by the installation of the manually-oper-
ated engine primer system. Fuel is supplied by a
line from the fuel strainer to the plunger type primer.
Operating the primer forces fuel to the intake valve
port of the cylinder. Primer lines should be replaced
when crushed or broken and should be properly clamp-
ed to prevent vibration and chafing. With an external
power receptacle installed, an external power source
may be connected to assist in cold weather or low
battery starting. Refer to paragraph 11-81 for use
of the external power receptacle.

The following may also be used to assist engine start-
ing in extreme cold weather. After the last flight of
the day, drain the engine oil into a clean container so
the oil can be preheated. Cover the engine to prevent
ice or snow from collecting inside the cowling. When
preparing the aircraft for flight or engine run-up after
these conditions have been followed, preheat the

drained oil.
|WARNING|

Do not heat the oil above 121°C (250°F). A
flash fire may result. Before pulling the
propeller through, ascertain that the mag-
neto switch is in the QFF position to prevent
accidental firing of the engine.

After preheating the oil, gasoline may be mixed with
the heated oil in a ratio of 1 part fuel to 12 parts oil
before pouring into the engine oil sump. If the free

air temperature is below -29°C (-20°F), the engine
compartment should be preheated by a ground heater
After the engine compartment has been preheated,
inspect all engine drain and vent lines for presence
of ice. After this procedure has been complied with,
pull the propeller through several revolutions by hand
before starting engine.

|CAUTION]

Due to the desludging effect of the diluted
oil, engine operation should be observed
closely during the initial warm-up of the
engine. Engines that have considerable
amount of operational hours accumulated
since their last dilution period may be
seriously affected by the dilution process.
This will be caused by the diluted oil dis-
lodging sludge and carbon deposits within
the engine. This residue will collect in

the oil sump and possibly clog the screened
inlet to the oil pump. Small deposits may
actually enter the oil pump and be trapped
by the main oil filter screen. Partial or
complete loss of engine lubrication may
result from either condition. If these con-
ditions are anticipated after oil dilution, the
engine should be run for several minutes at
normal operating temperatures and then
stopped and inspected for evidence of sludge
and carbon deposits in the oil sump and oil
filter screen. Future occurrence of this
condition can be prevented by diluting the oil
prior to each oil change. This will prevent
the accumulation of the sludge and carbon
deposits.

11-78. HOT WEATHER. Engine starting in hot
weather or with a hot engine is sometimes hampered
by vapor formation at certain points in the fuel sys~,
tem. To purge the vapor, move the throttle to the
FULL OPEN position, move the mixture control to
the IDLE CUT-OFF position, turn fuel boost pump
ON and advance the mixture control to the full RICH
position until a pressure indication is noted on the
fuel flow gage or about two seconds. Return the
mixture control to the IDLE CUT-OFF position and
bring the throttle back to approximately 1/4 open.
Engage starter, as the mixture becomes progressive-
ly leaner, reaching a combustible mixture, the engine
will start. When the engine fires, gently move the
mixture control to FULL RICH. If the engine tends to
die, turn boost pump switch momentarily to ON at
appropriate intervals until vapor is fully cleared and
the engine runs smoothly.

Engine mis-starts characterized by weak intermittent
explosions followed by puffs of black smoke from the
exhaust are caused by over-priming or {looding. This
situation is more apt to develop in hot weather, or
when the engine is hot. If it occurs, repeat the start-
ing procedure with the throttle approximately one-half
OPEN and the mixture control in IDLE CUT-OFF,

As the engine fires, move mixture control to full
RICH and decrease the throttle setting to desired
idling speed.
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Engine mis-starts characterized by sufficient power
to disengage the starter but dying after three to five
revolutions are the result of an excessively lean mix-
ture after the start. This can occur in either warm
or cold temperatures. Repeat the starting procedure
with additional priming.

[CAUTION]

Never operate the starting motor more than
12 seconds at a time. Allow starter motor
to cool between cranking periods to avoid
overheating. Longer cranking periods will
shorten the life of the starter motor.

11-79. DUSTY CONDITIONS. Dust induced into the
intake system of the engine is probably the greatest
single cause of early engine wear. When operating
under high dust conditions, service the induction air
filter daily as outlined in Section 2. Also, change
engine oil and lubricate the airframe more often than
specified.

11-80. SEACOAST AND HUMID AREAS. In salt
water areas, special care should be taken to keep

the engine and accessories clean to prevent oxidation.
In humid areas, fuel and oil should be checked fre-
quently and drained of condensed moisture.

11-81. GROUND SERVICE RECEPTACLE. With the
ground service receptacle installed, the use of an ex-
ternal power source is recommended for cold weather
starting and lengthy maintenance of the aircraft elec-
trical system with the exception of electronic equip-
ment.

NOTE

Electrical power is supplied through a split
bus bar, one side containing electronic sys-

SHOP NOTES:

tem circuits and the other side having gen-
eral electrical system circuits. In the split
bus system, both sides of the bus are on at

all times except when either an external

power source is connected or the starter
switch is turned on; then a power contactor

is automatically activated to open the circuit
to the electronic bus. Isolating the electronic
circuits in this manner prevents harmful tran-
sient voltages from damaging the semiconduc-
tors in the electronic equipment. Therefore,
the external power source cannot be used as

a source of power when checking electronic
components. Just before connecting an ex-
ternal power source (generator type or battery
type cart), the master switch should be turned
ON.

The ground service plug receptacle circuit incorpo-
rates a polarity reversal protection. Power from
the external power source will flow only if the ground
service plug is correctly connected to the aircraft,

If the plug is accidentally connected backwards, no
power will flow to the aircraft electrical system,
thereby preventing any damage to electrical equip-
ment.

The battery and external power circuits have been de-
signed to completely eliminate the need to "jumper"'
across the battery contactors to close it. A special
fused circuit in the external power system supplies
the needed "jumper' across the contacts so that with
a ""dead" battery and an external power source ap-
plied, turning the master switch ON will close the
battery contactor.

11-89. HAND CRANKING. A normal hand cranking
procedure may be used to start the engine, if the
starter is not engaged with the ring gear.
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‘ FUEL SYSTEM

TABLE OF CONTENTS Page
FUELSYSTEM. . . . . . + « v « « « « .. 12-1 "Iy L. . . e e e e e e e ... w1210
Description . . . . . . . . . . . . .. 12-1 Removal and Installation (Area
Precautions . . . . . « +« « o« « o .« . . 12-2 "K") .. e e e e ... 212215
Trouble Shooting . . . . . . . . . . . . 12-2 Removal and Installation (Area
FuelBays . . . . .. . ... . ... . 12-8 L) . . e e e e e e .12-16
Description . . . . . . . . . . . . 12-8 Removal and Installation (Area
Fuel Bay Leaks . . . . . . . . . . 12-8 ™M) L . e e e e e e e .12-16
Classification of Fuel Leaks . . . 12-8 Removal and Installation (Area
Fuel Bay Purging. . . . . . . . . . 12-8 "N") L. oo e e e e e . J12-16
Integral Fuel Bay Sealant . . . . . . 12-9 Fuel Quantity Transmitters . . . . . . .12-16
Mixing Sealant . . . . . . . . . .. 12-9 Description . . . . . . . . . . . .12-16
Sealing During and Afte Removal and Installation . . . . . .12-17
Structural Repair. . . . . . . . . 12-9 Fuel Reservoir Tank (Thru 177RG0282
Sealing Fuel Leaks . . . . . . . . .12-12 and F17TRG0062) . . ... 12-17
Curing Time . . . . . . . . ... .12-12 Description . . . . . . . . . . . .12-17
Testing Integral Fuel Bay . . . . . .12-12 Removal and Installation . . . . . .12-17
Fuel Vents R 18 V) Fuel Reservoir Tank (Beginning with
Description . . . . . . . . . . . .12-12. 177RG0283 and F17TTRG0063). . . . . .12-17
Checking Fuel Vents . . . . . . . .12-12 Description . . . . . . . . . . . .12-17
Removal and Installation (Are Removal and Installation . . . . . .12-17
AT Lo L 12-14 Fuel Reservoir Tank Drain Valves . . . .12-17
Removal and Installation (Area Description S V22 ¥
"B L e e e . W 12-14 Removal and Installation . . . . . .12-17
Removal and Installation (Area Fuel Reservoir Tank Drain Control . . . .12-17
. "CM) e e e e e e 12-14 Description . . . . . . . . . . . .12-17
Removal and Installation (Area Removal and Installation . . . . . .12-19
"D . e e e e e e .. 12-14 Fuel Selector Valves . . . . . . . . . .12-19
Removal and Installation (Area Description . . . . . . . . . . . .12-19
TETY L. e e e e e L W 12-14 Removal and Installation . . . . . .12-19
Removal and Installation (Area Fuel Strainer . . . . . . . . . . . . .12-19
TEYY L e o e . 2 12-14 Description . . . . . . . . . . . .12-19
Removal and Installation (Area Removal and Instailation . . . . . .12-19
“GY) ... .. .o ... 12-15 Disassembly and Assembly . . . . .12-20
Removal and Installation (Area Electrical Auxiliary Fuel Pump . . . . .12-20
TH™Y L . . e e e e e e e e .. 212415 Description . . . . . . . . . . . .12-20
Removal and Installation (Area Removal and Installation . . . . . .12-20
12-1. FUEL SYSTEM. board through vent lines extending to opposite wing
tips. A drain plug for each vent line is located in the
NOTE wing gap area of each wing. The reservoir tank is
vented to the left fuel bay vent line, and is "teed" into
The fuel system as described in this sec- the line immediately outboard of the left wing fuel
tion does not include the fuel injection sys- bay. A reservoir drain valve is installed in the aft
tem. Refer to Section 11 for that part of inboard side of the reservoir. Drainage is accom-
the fuel system. plished by pulling the drain control knob, located in
the floor area to the left of the pilot's scat.
12-2. DESCRIPTION. b. (Beginning with 177TRG0283 and F17TTRG0063).
a. (Thru 17TRG0282 and F177RG0062). Fuel from Fuel from the wing fuel bay areas is routed through
‘ the wing fuel bay areas is routed through a reservoir two reservoir tanks to a fuel selector valve. The
tank and an electrical auxiliary fuel pump with bypass valve has four positions: LEFT, BOTH, RIGHT and
valve to an ON-OFF valve. From the valve, fuel OFF. From the selector valve, fuel flows through
flows through a fuel strainer to the engine-driven fuel an electrical auxiliary fuel pump with bypass valve,
pump. The fuel bays are individually vented over- through a fuel strainer, to the engine-driven fuel
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pump. The fuel bays are individually vented over-
board through vent lines extending to opposite wing
tips. A drain piug for each vent line is located in

the wing gap area of each wing. The reservoir tanks
are vented to their respective fuel bay vent lines, and
are "teed” into the lines immediately outboard of the
fuel bays. A reservoir drain valve is installed in
each reservoir tank, Drainage of both reservoir
tanks simultaneously is accomplished by pulling a
single control knob, located in the floor area directly
beneath the pilot's seat.

12-3. PRECAUTIONS.
NOTE

There are certain general precautions and
rules concerning the fuel system which
should be observed when performing the op-
erations and procedures in this section.
These are as follows:

a. During all fueling, defueling, purging, repairing
or disassembly, ground the aircraft to a suitable
ground stake,

b. Residual fuel draining from lines and hose con-

12-4. TROUBLE SHOOTING.
NOTE

This trouble shooting chart should be used in conjunction with the trouble shooting chart in Section 11.

stitutes a fire hazard. Use caution to prevent the
accumulation of fuel when lines or hose are discon-
nected.

c.
thread damage and the entrance of foreign matter.

Cap open lines and cover connections to prevent

NOTE

Throughout the aircraft fuel system, from the
fuel bays to the engine-driven fuel pump, use
NS-40 (RAS-4) (Snap-On Tool Corp., Kenosha, |
Wisconsin), MIL-T-5544 (Thread Compound,
Antiseize, Graphite-Petrolatum) or equivalent,
as a thread lubricant or to seal a leaking con-
nection. Apply sparingly to male threads only,
omitting the first two threads. Always ensure
that a compound, the residue from a previously
used compound, or any other foreign material
cannot enter the system. Throughout the fuel
injection system, from the engine-driven fuel
pump through the discharge nozzles, use only
a fuel soluble lubricant, such as engine lubri-
cating oil, on fitting threads. Do not use any
other form of thread compound on the injection
system,

TROUBLE

PROBABLE CAUSE

REMEDY

NO FUEL FLOW TO

Selector valve not turned on.

Turn valve on.

ENGINE-DRIVEN PUMP
Fuel bays empty.

Service with proper grade and
amount of fuel.

Fuel line disconnected or broken.

Connect or repair fuel lines.

Fuel bay outlet screens plugged.

Remove and clean screens and
flush out fuel bays.

Defective selector valve or
reservouir tank drain valve.

Remove and repair or re-
place valve.

Plugged fuel strainer.

Remove and clean strainer.

Fuel line plugged.

Clean out or replace fuel line.

FUEL STARVATION

Partial fuel flow from the pre-

Use the preceding remedies.

AFTER STARTING ceding causes.
Malfunction of engine-driven Refer to Section 11.
fuel pump.
Fuel vents plugged. See paragraph 12-18.
Water in fuel. Drain fuel bay sumps, fuel lines
and reservoir tank.
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12-4. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

NO FUEL QUANTITY
INDICATION

Fuel bays empty.

Service with proper grade and
amount of fuel,

Circuit breaker open or
defective.

Reset. Replace if defective.

Defective fuel quantity
indicator or transmitter.

See Section 15.

Loose connections or open
circuit.

Tighten connections; repair
or replace wiring.

NO FUEL FLOW WHEN
ELECTRIC PUMP IS
TURNED ON

Defective fuel pump switch,

Replace defective switch.

Open or defective circuit
breaker.

Reset. Replace if defective.

Loose connections or open
circuit.

Tighten connections; repair
or replace wiring.

Defective electric fuel pump.

Repair or replace pump.

Defective engine-driven fuel
pump bypass or defective fuel
injection system.

Refer to Section 11,

SHOP NOTES:
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SAFETY WIRE AS SHOWN

v

REFER TO
FIGURE 12-9

FIGURE 12-1 Detail C
Detait B
1. ON/OFF Valve 16. Nut Ring
2. Bracket 17. Gasket
3. Cover 18. Fuel Quantity
4, Handle Transmitter
5. Washer 19, Fuel Supply Line
6. Cap 20. Fuel Vent Line
7. Fuel Strainer 21. Bracket
8. Door Assembly 22. Reservoir Tank
9. O-Ring 23. Reducer
NOTE 10. Cap 24, Packing
11, Drain Fitting 25, Auxiliary Fuel Pump
Refer to figure 12-5 for de- 12. Strainer 26, Grommet
tails of the fuel vent system. 13. Drain Control 27. Vent Tube
14. Clamp Bolt 28. Clamp
THRU 177RG0282 AND F177RG0062 g 15. Drain Valve 29, Drain Control Knob
O —— 15A - Sump Drain Valve 30. Selector Valve .

Figure 12-2. Fuel System (Sheet 1 of 2)
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REFER TO dt h CUP--REFER TO
- W PARAG 2-19
FIGURE 12-9 Hi P RAPH

' REFER TO
Detail H FIGURE 12-7 o

0
BEGINNING WITH 177RG0283 AND F177TRG0063 /{
Detail G

- # STANDARD EQUIPMENT BEGINNING WITH 17TRG0593

Figure 12-2. Fuel System (Sheet 2 of 2)
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‘
3/4" Max. STAIN
1
Size will vary
with location
and intensity.
3/4"to 1 1/2" SEEP

11/2

{+—Fuel will usually flow in
this area along skin con-
tour after it is wiped dry.

ZE‘uel usually drips

|WARNINGI

REFER TO PARAGRAPH 12-9 FOR FUEL BAY PURGING WHICH
SHOULD BE ACCOMPLISHED BEFORE REPAIRING FUEL BAYS.

at this point,

Figure 12-3, Classification of Fuel Leaks

12-5. FUEL BAYS.

12-6. DESCRIPTION. Aircraft with cantilever wings
have an inboard section of each wing, forward of the
main spar, sealed to form an integral fuel bay area.
The bay consists of a front and rear fuel spar, in-
board, outboard and intermediate ribs and stringers.
Thru serials 17TRG0282 and F177TRG0062, usable fuel
in each bay is 25. 0 gallons when completely filled.
Beginning with Serials 17TRG0283 and F177TRG0063,
usable fuel in each bay is 30.0 gallons when complete-
ly filled. A 22 gallon marker, in the form of a series
of small holes just inside the filler neck, is provided
to facilitate fueling to reduced fuel loads.

12-7. FUEL BAY LEAKS.

12-8. CLASSIFICATION OF FUEL LEAKS. Fuel
leaks which do not constitute a flight hazard are
stains, seeps and heavy seeps NOT in an enclosed
area. However, they should be repaired when the
aircraft is grounded for other maintenance. Fuel
leaks which constitute a flight hazard are running
leaks in any area, seeps, heavy seeps or stains in an
enclosed area, such as the wing leading edge, the
sections of wing inboard and outboard of the fuel bay
and the area between the rear fuel spar and the main
spar. These leaks must be repaired before that bay
is used for another flight. The wet or stained spot
on the wing tn"the"area-of the bay is an indication of
the intensity of the leak. Fuel leak classifications
are shown in figure 12-3.

12-8

NOTE

Stains and seeps that are not considered a
flight hazard must be inspected after each
flight to ensure that they have not grown
in intensity to the point of causing a flight
hazard.

12-9. FUEL BAY PURGING.

|WARNING|

To reduce the possibility of an explosion
while repairing integral fuel bays which
have been fueled, the bay may be purged
with an inert gas.

The following procedure may be used to purge the
bay with argon or carbon dioxide.

a. Ground aircraft to a suitable ground stake.

b. Turn selector valve to OFF position.

c. Drain all fuel from bay being repaired. Observe
precautions outlined in paragraph 12-3.

d. Disconnect fuel and vent lines from bay.

e. Remove access doors and insert hose to each end
of bay simultaneously.

f. Allow inert gas to flow into bay for several min-
utes (time dependent upon hose size, rate of flow,

etc.) to remove all fuel vapors. .




Since argon or carbon dioxide are heavier than air,
these gasses will remain in the bay during the repair.
The repair should be made using non-sparking tools
{(air motors, plastic scrapers, etc.)

NOTE

Portable vapor detectors are available to
determine pressure of explosive mixtures
and are calibrated for leaded fuel. These
detectors can be used to determine when
it is safe to make repairs.

12-10. INTEGRAL FUEL BAY SEALANT. Two
kinds of sealants are used, one to seal the fuel bay
area, and the other to seal the access doors. The
access door sealant is more pliable and will not ad-
here to metal as firmly as the bay sealant does.

This permits the access doors to be removed with-
out damage to them, Service Kit SK210-56, available
from the Cessna Service Parts Center, contains
these sealants with the proper quantity of accelerator
for each sealant. The sealants and accelerators can
be identified by the color of the material.

|WARNING|

Keep sealants away from heat and flame.
Use only in a well ventilated area. Avoid
skin and eye contact. WEAR EYE SHIELDS.
In case of eye contact, flush with copious
amounts of water and get prompt medical
attention.

12-11. MIXING SEALANT. Mix sealant in accor-
dance with instructions supplied with Service Kit
SK210-56.

12-12. SEALING DURING AND AFTER STRUCTUR-

AL REPAIR.
[CAUTION]

Protect drain holes and fuel outlet screens
when applying sealants.

Any repair that breaks the fuel bay seal will necessi-
tate resealing of that area of the bay. Repair parts
that need sealing must be installed and riveted during
the sealing operation. All joints within the boundary
of the bay, but which do not provide a direct fuel path
out of the bay, such as stringers and rib flanges with-
in the bay, must be fay surface sealed only. Joints
which provide a direct fuel path out of the bay area,
such as fuel spar flanges and outboard rib flanges,
must be fay surface sealed and fillet sealed on the
fuel side. Fay surface sealing is applying sealant to
one mating part before assembly. Enough sealant
must be applied so it will squeeze out completely
around the joint when the parts are riveted or fasten-
ed together. The fillet seal is applied after the joint
is fay surface sealed and riveted or fastened togeth-
er. Fillet sealing is applying sealant to the edge of
all riveted joints, joggles, bend reliefs, voids, rivets
or fasteners through the boundary of the bay and any
place that could produce a fuel leak. The fay sealant
need not be cured before the fillet seal is applied, but

the squeezed-out sealant, to which the fillet sealant
is applied, must be free of dirt and contamination.
Fillets laid on intersecting joints shall be joined to-
gether to produce a continuous fillet. Filler sealant
must be pressed into the joint, working out all en-
trapped air. The best method of applying sealant is
with an extrusion gun. Then work the sealant into
the joint with a small paddle, being careful to elimi-
nate all air bubbles.

NOTE

During structural repair, parts must be
predrilled, countersunk or dimpled and
cleaned before being sealed and positioned
for final installation.

a. Remove all existing sealant from area to be
sealed, leaving a taper on the remaining sealant.
The taper will allow a scarf bond and a continuous
seal when the new sealant is applied.

NOTE

The best method of removing sealant is with
a chisel-like tool made of hard fiber. Re-
maining sealant may then be removed with
aluminum wool. Steel wool or sand paper
must not be used.

b. Vacuum thoroughly to remove all chips, filings,
dirt, etc., from the bay area.

c. All surfaces and areas to be sealed shall be thor-
oughly cleaned by wiping with a clean cloth dampen-
ed with Methyl Ethyl Ketone (MEK), acetone or simi-
lar solvent and dried with a clean cloth before the
solvent evaporates. Always pour the solvent on the
cloth. Never use a contaminated solvent. The cloth
shall not be so saturated that dripping occurs.

NOTE

Allowable work life of Tank Area Sealant
is two hours from the starting time of
mixing. Allowable work life of Access
Cover Sealant is two hours. These
apply to standard conditions of 77° Fahr-
enheit and 50% relative humidity. An
increase in temperature or a decrease
in humidity will shorten the work life

of the sealant.

d. Apply fay surface sealant to one mating part and
install rivets or fasteners while sealant is still within
its allowable work life.

NOTE

During the sealing operation, sealant must
be checked at various times to determine
that it has not exceeded its allowable work
life. Use a small wood paddle, such as a
tongue depressor, to gather some sealant.
Touch the sealant to a piece of clean sheet
metal. If the sealant adheres to the sheet
metal, it is still within its allowable work
life. If the sealant does not adhere to the

12-9
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NOTE

Types of sealing shown in this figure
are used during manufacture of the
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be used when making a structural
repair to the fuel bay area, and when
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fuel quantity transmitter plate,
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Figure 12-4, Fuel Bay Sealing (Sheet 1 of 2)
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Figure 12-4. Fuel Bay Sealing (Sheet 2 of 2)
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sheet metal, it is beyond its allowable
work life and must not be used.

e. Apply a fillet seal to the repaired area on the
inside of the bay.

f. Apply fay surface door sealant to access doors
and fuel quantity transmitter adapter plate, if re-
moved, and install the doors and adapter.

g. Allow the sealant to cure. Refer to paragraph
12-14 for curing time.

h. Clean stains from outside of bay area.,

i. Test fuel bay for leaks as described in para-
graph 12-15,

12-13. SEALING FUEL LEAKS. First determine
the source of the fuel leaks. Fuel can flow along a
seam or the structure of the wing for several inches,
making the leak source difficult to find. A stained
area is an indication of the leak source. Fuel leaks
can be found by testing the complete bay as described
in paragraph 12-15. Another method of detecting
the source of a fuel leak is to remove access doors
and blow with an air nozzle from inside of the bay in
the area of the leak while a soap bubble solution is
applied to the outside of the bay. After the leak
source has been found, proceed as follows:

a. Remove existing sealant in the area of the leak as
described in paragraph 12-12 step "a."

b. Clean the area and apply a fillet seal. Press
sealant into leaking area with a small paddle, being
sure to work out all entrapped air.

c. If a leak occurs around a rivet or bolt, restrike
the rivet or torque the bolt to the maximum allowable
torque and repair any damaged sealant.

d. Apply fay surface door sealant to access doors
or fuel quantity transmitter adapter plate, if removed,
and install the doors and adapter plate.

e. Test fuel bay for leaks as described in paragraph
12-15.

12-14, CURING TIME. Service Kit 210-56 contains
Fuel Bay Area Sealant and Access Door Sealant.
Normal curing time for fuel bay area sealant is 72
hours. Normal curing time for access door sealant
is 24 hours, These values are based on a standard
condition of 77° Fahrenheit and 50% humidity, Cur-
ing time may be accelerated as shown in the follow-
ing chart,

NOTE

Fuel bay must be vented to relieve pressure
during accelerated curing,

Temperature of Sealant °F. | Time in Hours

160 3
140 4
120 7

|WARNING|

Access door sealant must not be heated
above 90° until sealant is cured for 24
hours based on a standard condition of
77° Fahrenheit and 50% relative humidity.

12-12

Harmful vapors are released if sealant is
heated above 90°F,

12-15. TESTING INTEGRAL FUEL BAY.

a. Remove vent line from vent fitting and cap the
fitting.

b. Remove forward and aft fuel lines from bay.

c. An air or inert gas source, regulated at 0. 8 psig
{max. ), should be attached to the bay with a suitable
water manometer or other pressure measuring de-
vice. All other openings shall be closed off and a
positive pressure of . 5 psig applied to the fuel bay.
The system shall then be closed so that no further
pressure is applied. After 5 minutes, no pressure
drop shall be observed.

NOTE

Thermal instability will result in variation
in the pressure readings. Time should be
allowed as required to permit stabilization
of the system prior to testing.

d. Make sure filler cap is installed and sealed.
{CAUTION]

Do not attempt to apply pressure to the bay
without a good regulator and a positive
shut-off in the supply line. Do not pressur-
ize the fuel bay to more than .5 psig, or
damage may occur,

e. Reseal andretest if any leaks are found.
12-16. FUEL VENTS.

12-17. DESCRIPTION.

a. (Thru 177TRG0282 and F177TRG0062). A fuel bay
vent line extends from the upper aft corner of each
fuel bay to the opposite wing tip. These vent lines
each contain a drain plug, located just outside of each
cabin door. A reservoir tank vent line is routed from
the reservoir tank to the left fuel bay vent line, and
is "teed" into that line, just outboard of the left fuel
bay.

b. (Beginning with 17TRG0283 and F177RG0063). A
fuel bay vent line extends from the upper aft corner
of each fuel bay to the opposite wing tip. These vent
lines each contain a drain plug, located just outside
of each cabin door. A reservoir tank vent line is
routed from each reservoir tank to each fuel bay vent
line, and is ""teed" into their respective line, just
outboard of each fuel bay.

12-18. CHECKING FUEL VENTS. Field experience
has demonstrated that fuel vents can become plugged,
causing possible fuel starvation of the engine. Also,
the bleed hole in the vent valve assembly could pos-
sibly become plugged, allowing pressure from ex-
panding fuel to pressurize the bay areas. The follow-
ing procedure may be used to check the vent and
bleed hole in the valve assembly.

a. Cover drilled holes approximately 6 inches from
end of vent lines at trailing edges of wing tips.

b. Attach a rubber tube to end of vent line at trail-
ing edge of one wing tip.




NOTE

Removal and installation procedures are written
for each area identified by the letters shown in
this figure. Refer to paragraphs 12-19 thru
12-27 for procedures.
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Figure 12-5. Fuel Vent System
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c. Turn selector valve to ON position and
check that filler cap on bay being tested is securely
installed.

d. Blow into tube at opposite wing tip to slightly
pressurize the fuel bay. I air can be blown into bay,
the vent line is open.

e. After fuel bay is slightly pressurized, insert
end of rubber tube into a container of water and watch
for a continuous stream of bubbles, which indicates
the bleed hole in valve assembly is open and relieving
pressure. '

f. Repeat this procedure for fuel vent at opposite
wing tip.

NOTE

Remember that a plugged vent line or bleed
hole can cause either fuel starvation or

the pressurizing of the bay by fuel expansion.
Therefore, any fuel vent found plugged or
restricted must be corrected before returning
aircraft to service.

[CAUTION]

Be sure to uncover drilled holes in vent lines
at wing tips after completion of check.

NOTE

Removal and installation procedures are writ-
ten for each area identified by the letters
shown in figure 12-5,

12-19, REMOVAL AND INSTALLATION. (Area "A",
figure 12-5.)
a. Remove clamp from vent line inside wing tip.
b. Remove wing tip. .
c. Disconnect vent line at union; remove vent line.
d. Reverse preceding steps for installation.

[CAUTION]

Ensure vent line is installed as shown in view
J-J.

12-20. REMOVAL AND INSTALLATION. (Area "B",
figure 12-5.)

a. Break safety wire at drain fitting in lower wing-
to-fuselage fairing.

b. Remove fairing and drain fuel from fitting. (Ob-
serve precautions outlined in paragraph 12-3.)

¢. Remove cover plates in lower wing skin as nec-
essary for access.

d. Remove clamping along tube routing.

e. Disconnect vent line at outboard end of fuel bay
in right wing, or at outboard end of tee in left wing.

f. Disconnect vent line at hose fitting, and remove
outboard tube through access hole in wing skin.

g. Disconnect inboard tube at drain fitting in wing
gap area, and remove through wing root rib.

h. Reverse preceding steps for installation.

NOTE

Be sure to safety wire drain fitting in lower
wing-to-fuselage fairing.
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12-21. REMOVAL AND INSTALLATION. (Area "C",
figure 12-5.)

a. Break safety wire at drain fitting in lower wing-
to-fuselage fairing and remove fairing.

b. Remove cover plates in lower wing skin as nec-
essary for access.

¢. Remove clamp from vent line inside wing tip and
remove tip,

d. Remove clamping along tube routing.

e. Disconnect inboard end of tube at cabin top root
rib inside wing gap area.

f. Remove vent tube by pulling out through wing tip.
g. Reverse preceding steps for installation.

NOTE

Be sure to safety wire drain fitting in lower
wing-to-fuselage fairing.

12-22. REMOVAL AND INSTALLATION. (Area "D",
figure 12-5.)

a, Break safety wire at drain fitting in lower wing-
to-fuselage fairing.

b. Remove fairing and drain fuel from fitting. (Ob-
serve precautions outlined in paragraph 12-3.)

¢. Remove overhead console and forward headliner
as outlined in Section 3.

d. Remove clamping in cabin top.

e. Disconnect line at fitting in cabin top root rib.

f. Disconnect opposite end of line at drain fitting
in wing gap area.

g. Remove vent line by pulling into cabin area.

h. Reverse preceding steps for installation.

NOTE

Be sure to safety wire drain fitting in lower
wing-to-fuselage fairing.

12-23. REMOVAL AND INSTALLATION. (Area "E",
figure 12-5.)

a. Break safety wire at drain fitting in left lower
wing-to-fuselage fairing and remove fairing.

b. Remove cover plates in lower wing skin as nec-
essary for access.

¢. Remove clamping along tube routing.

d. Disconnect inboard end of inner vent tube at
cabin top root rib in wing gap area.

e. Disconnect outboard end of inner vent tube at
union inside wing.

f. Remove inner vent tube by pulling into wing gap
area.

g. Disconnect inboard end of outer vent tube at
union inside wing.

h. Disconnect opposite end of outer tube at aft end
of tee at outboard end of fuel bay and remove tube
through access hole in wing skin.

i. Reverse preceding steps for installation.

NOTE

Be sure to safety wire drain fitting in lower
wing-to-fuselage fairing.

12-24. REMOVAL AND INSTALLATION. (Area "F", ‘

figure 12-5.)
a. Break safety wire at drain fitting in lower wing-



to-fuselage fairing and remove fairing.

b. Drain fuel cells through drain valves. Drain
reservoir tank and fuel lines by pulling drain control
knob to left of pilot seat. (Observe precautions out-
lined in paragraph 12-3.)

c. Disconnect vent line fitting at cabin top root rib
in wing gap.

d. Remove upholstery along left rear door post as
necessary to gain access.

e. Disconnect vent tube at union along door post.

f. Remove vent line by pulling down along door post.

g. Reverse preceding steps for installation.
NOTE

Be sure to safety wire drain fitting in lower
wing-to-fuselage fairing.

12-25, REMOVAL AND INSTALLATION. (Area "G",
figure 12-5.)

a. Drain fuel cells through drain valves. Drain
reservoir tank and fuel lines by pulling drain control
knob to left of pilot seat. (Observe precautions out-
lined in paragraph 12-3.)

b. Remove upholstery along left rear door post as
necessary to gain access to union.

c. Disconnect vent tube at union along door post.

d. Remove rear seat, carpeting and access plates
as necessary for access to union.

e. Disconnect tube at union and remove tube by
pulling up toward door post,

f. Reverse preceding steps for installation,

12-26. REMOVAL AND INSTALLATION. (Area "H",
figure 12-5,)

a. Drain fuel cells through drain valves. Drain
reservoir tank and fuel lines by pulling drain control
knob to left of pilot seat. (Observe precautions out-

SHOP NOTES:

lined in paragraph 12-3.)

b. Remove rear seat, carpeting and access plates
as necessary for access to union and reservoir tank.

c. Disconnect tube at union and reservoir tank, ‘and
remove tube,

d. Reverse preceding steps for installation.

12-27. REMOVAL AND INSTALLATION OF DRAIN
FITTING. (Detail "I", figure 12-5.)

a. Break safety wire at drain fitting in lower wing-
to-fuselage fairing.

b. Remove fairing and drain fuel from fitting. (Ob-
serve precautions outlined in paragraph 12-3.)

c. Disconnect vent lines from tee (7).

d. Remove bolt, nut and washer from bracket (4).

e, Remove drain fitting.

f. Reverse preceding steps for installation.

12-28. REMOVAL AND INSTALLATION, (Area "K',
figure 12-5.)

a. Break safety wire at drain fitting in right lower
wing-to-fuselage fairing and remove fairing.

b. Remove cover plates in lower wing skin as
necessary for access.

c. Remove clamping along tube routing.

d. Disconnect inboard end of inner vent tube at
cabin top root rib in wing gap area.

e. Disconnect outboard end of inner vent tube at
union inside wing.

f. Remove inner vent tube by pulling into wing gap
area.

g. Disconnect inboard end of outer vent tube at
union inside wing.

h. Disconnect opposite end of outer tube at aft end
of tee at outboard end of fuel bay and remove tube
through access hole in wing skin.

i. Reverse preceding steps for installation.
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Figure 12-6. Selector Valves and Reservoir Tank Drain Valve

NOTE

Be sure to safety wire drain fitting in lower
wing-to-fuselage fairing.

12-29. REMOVAL AND INSTALLATION (Area "L",
figure 12-5.)

a, Break safety wire at drain fitting in lower wing-
to-fuselage fairing and remove fairing.

b. Drain fuel cells through drain valves. Drain
reservoir tanks and fuel lines by pulling drain con-
trol under pilot seat. (Observe precaution outlined
in paragraph 12-3.)

c. Disconnect vent line fitting at cabin top root rib
in wing gap area.

d. Remove upholstery along right rear door post as
necessary to gain access.

e. Disconnect vent tube at union along door post.

f. Remove vent line by pulling down along door
post.

g. Reverse preceding steps for installation.

NOTE

Be sure to safety wire drain fitting in lower
wing-to-fuselage fairing.

12-30. REMOVAL AND INSTALLATION. (Area
"M", figure 12-5.)

a. Drain fuel cells through drain valves. Drain
reservoir tanks and fuel lines by pulling drain con-
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trol under pilot seat. (Observe precautions outlined
in paragraph 12-3.)

b. Remove upholstery along right rear door post
as necessary to gain access to union.

c. Disconnect vent tube at union along door post.

d. Remove rear seat, carpeting and access plates
as necessary for access to union.

e. Disconnect tube at union and remove tube by
pulling up toward door post.

f. Reverse preceding steps for installation.

12-31. REMOVAL AND INSTALLATION. (Area
"N", figure 12-5.)

a. Drain fuel cells through drain valves. Drain
reservoir tanks and fuel lines by pulling drain con-
trol under pilot seat. (Observe precautions outlined
in paragraph 12-3.)

b. Remove rear seat, carpeting and access plates
as necessary for access to union and reservoir tank.

¢. Disconnect tube at union and reservoir tank, and
remove tube.

d. Reverse preceding steps for installation.

12-32. FUEL QUANTITY TRANSMITTERS.

12-33. DESCRIPTION., Two fuel quantity indicators,
located on the instrument panel, are actuated individ-
ually by an electric fuel quantity transmitter installed
on each aft fuel spar. The transmitters consist of a
float attached to a pivoted rod, one end of which is a
rheostat wiper. The vertical motion of the fuel




causes angular travel of the float which increases
and/or decreases the amount of ¢lectrical resistance
in the circuit. The resistance regulates the amount
of needle deflection which indicates fuel level.

12-34. REMOVAL AND INSTALLATION, Refer to
Section 15 of this manual for removal and installation
procedures and calibration instructions.

12-35. FUEL RESERVOIR TANK. (Thru 177RG0282
and F177RG0062). (Refer to figure 12-2, sheet 1.)

12-36. DESCRIPTION, A fuel reservoir tank is

installed in the floorboard area under the pilot's seat.
The tank has three fuel line connections; one from a

tee in the supply lines from the fuel bays, one to the
auxiliary electric fuel pump, and one teed into the
left fuel bay vent line. A sump drain valve is install-
ed in the aft inboard side of the tank. Drainage is
accomplished by pulling the sumip drain control lo-
cated in the floor area to the left of the pilot's seat.

12-37. REMOVAL AND INSTALLATION.,

a. Completely drain all fuel from wing bays, lines
and reservoir tank. (Observe precautions in para-
graph 12-3.)

b. Remove pilot's seat, carpeting, and access
cover above reservoir tank.

¢. Disconnect and cap or plug all fuel lines at
reservoir.

d. Disconnect drain control at clamp and valve on
tark.

e. Remove bolts attaching tunk to aircraft struc-
ture, and lift out the tank.

f. Reverse preceding steps to install reservoir
tank.

12-38. FUEL RESERVOIR TANKS. (Beginning with
17TTRG0283 and F177TRG0063.) (Refer to figure 12-2,
sheets 1 and 2.)

12-39. DESCRIPTION. A fuel reservoir tank is lo-
cated in the floorboard area on each side of the air-
craft, immediately aft of the pilot and copilot seats.
Draining of both tanks simultaneously is accomplished
by pulling the reservoir tank drain control located in
the floor area directly beneath the pilot's seat.

12-40. REMOVAL AND INSTALLATION.

a, Completely drain all fuel from wing bays, lines
and reservoir tanks. (Observe precautions in para-
graph 12-3.)

b. Remove seat, carpeting and access cover above
tank to be removed.

c. Disconnect and cap or plug all fuel lines at re-
servoir tank.

d. Disconnect drain control at clamp and valve at

D991-3-13-RPC-200-9/81

tank.

e. Remove bolts attaching tank to aircraft struc-
ture, and lift out tank.

f. Reverse preceding steps to install reservorr
tank.

12-41. FUEL RESERVOIR TANK DRAIN VALVES.

12-42. DESCRIPTION. A reservoir tank drain valve
is attached to a boss on the side of each fuel reser-
voir tank, located in the floorboard area of the air-
craft. Thru 177TRG0282 and F17TRG0062, a single
reservoir tank and valve assembly is installed under
the pilot's seat. Beginning with 17TRG0283 and
F177RG0063, a tank and valve assembly is located
on each side of the aircraft,” immediately aft of the
pilot and copilot seats. Drainage is accomplished
by pulling the reservoir tank control located in the
floor area to the left of the pilot's seat on earlier
serial aircraft, and directly beneath the pilot's seat
on later serial aircraft.

12-43. REMOVAL AND INSTALLATION. (Refer to
figure 12-2.) Remove applicable reservoir tank in
accordance with paragraph 12-37 or 12-40. After
reservoir tank has been removed, drain valve must
be unscrewed from boss in tank. Figure 12-T illus-
trates the reservoir tank drain valve. The figure may

be used as a guide for replacement of parts. Reverse
steps in paragraph 12-37 or 12-40 for installation ot

reservoir tank after drain valve is screwed into boss
of valve. Prior to installation of access plates, ser-
vice fuel bays and check reservoir tanks for leaks.

12-44. FUEL RESERVOIR TANK DRAIN CONTROL.

12-45. DESCRIPTION.

a. (Thru 177TRG0282 and F177TRG0062). The reser-
voir tank drain valve control is located in the floor-
board area to the left of the pilot's seat. The control
is a push-pull type which actuates the plunger on the
reservoir tank drain valve located at the reservoir
tank.

b. (Beginning with 17TRG0283 and F177RG0063).
The reservoir tank drain valve control is located
in the floorboard area directly beneath the pilot's
seat. The control is illustrated in figure 12-8.

12-46. REMOVAL AND INSTALLATION.
a. (Thru 177RG0282 and F177TRG0062).

1. Remove pilot's seat, peel back carpeting and
remove access plates above reservoir tank and con-
trol routing.

2. Disconnect control from clamp bolt at reser-
voir tank drain valve.

3. Loosen clamp securing control housing at
bracket on reservoir tank.

4. Remove lock nut from control at knob end of
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control.

5. Pull control forward out of grommet, support
and cover.

6. Install control by reserving the preceding
steps.

7. Prior to attaching control at valve end, as-
sure that valve plunger is pushed in as far as it will
go. Shift control housing in clamp as necessary to
attach control to clamp bolt. Bend control wire at
clamp bolt to prevent wire from working loose.

b. (Beginning with 17TRG0283 and F17TRG0063).

1. Remove pilot's seat, peel back carpeting
and remove access plates above reservoir tanks and
control routing.

2. Referring to figure 12-8, remove screws
attaching extension arm (2) to arm assembly (7).

3. Remove screws attaching cover (3); remove
cover. '

4. Remove screws attaching angle (4) to arm
assembly (7).

5. Remove nut from forward end of control (10)
at angle (4).

6. demove pin (9) from control (10) inside
bracket (1).

7. Remove nut from threaded end of control (10)
inside bracket (1).

8. Disconnect controls from clamp bolts at
reservoir tank drain valves.

9. Loosen clamps securing control housing at
brackets.

10. Pull controls from clamp bolts and clamps.

11. Pull single control (10) aft out of bracket (1).

12. Install control by reversing the preceding
steps.

13. Prior to attaching controls at valve ends,
assure that valve plungers are pushed in as far as
they will go. Shift control housings in clamps as
necessary to attach controls to clamp bolts. Bend
control wires at clamp bolts to prevent wires from
working loose.

12-47. FUEL SELECTOR VALVES.

12-48. DESCRIPTION.

a. (Thru 177RG0282 and F177TRG0062). An ON/OFF
fuel valve is located in the floor area between the
pilot and copilot positions. The positions on the valve
are labeled "ON" and "OFF'". Valve repair consists
of replacement of seals, springs, balls and other
detail parts. Figure 12-7 illustrates the proper re-
lationship of parts and may be used as a guide during
disassembly and assembly of these valves.

b. (Beginning with 177RG0283 and F177TRG0063). A
four-position fuel selector valve is located in the
floor area between the pilot and copilot positions.

The positions on the valve are labeled "LEFT",
"BOTH", "RIGHT" and "OFF". Valve repair con-
sists of replacement of seals, O-rings, springs
and other detail parts. Figure 12-7 illustrates the
proper relationship of parts and may be used as a
guide during disassembly and assembly of these
valves.

12-49. REMOVAIL AND INSTALLATION.
a, (Thru 177RG0282 and F177TRG0062).
1. Completely drain all fuel from wing bays,
lines and reservoir tank. (Observe precautions in

paragraph 12-3.)

2. Remove cap, screw, washer and handle from
valve.

3. Pull back carpet immediately forward of
valve and remove access plate.

4. Remove cover from valve.

5. Working through slots in bracket, disconnect
and cap or plug fuel lines at valve.

6. Remove valve through access hole.

7. Reverse preceding steps to install valve.
Prior to reinstallation of access plate and carpeting,
service fuel bays and check valve for leaks.

b. (Beginning with 177TRG0283 and F177TRG0063).

1. Completely drain all fuel from wing bays,
lines and reservoir tanks. (Observe precautions in
paragraph 12-3.)

2. Remove cap, screw, washer, handle and
cover from valve.

3. Remove two screws attaching selector valve
to bracket. .

4. DPeel back carpet and remove large access
plate above selector valve.

5. Disconnect and cap or plug three fuel lines
at selector valve; remove selector valve.

6. Reverse preceding steps to install selector
valve. Immediately after installing fuel lines, ser-
vice fuel bays and check valve for leaks.

12-50. FUEL STRAINER.

12-51. DESCRIPTION. The fuel strainer is mounted
on the firewall step in the engine compartment, The
strainer filters fuel flowing to the engine-driven fuel
pump.

12-52, REMOVAL AND INSTALLATION. (Refer to
figure 12-9.)

a. Turn selector valve to OFF position.

b. Remove upper engine cowling for access.

c. Disconnect and cap or plug fuel lines at strainer.
(Observe precautions in paragraph 12-3,)

d. Break safety wire at mounting bolts and remove
bolts, and remove strainer.

e. Reverse preceding steps for installation. Safety
wire attaching bolts. Observe note in paragraph 12-3

12-53. DISASSEMBLY AND ASSEMBLY. (Refer to
figure 12-9.)

a. Remove cap (1) and drain fuel from strainer.

b. Remove safety wire, nut (2) and step-washer (3)
and remove bowl (5).

c. Carefully unscrew standpipe (6) and remove.

d. Remove filter screen (7) and gasket (8). Wash
filter screen and bowl with solvent (Federal Specifi-
cation P-5-661, or equivalent) and dry with compres-
sed air,

e. Using a new gasket (8) between filter screen (7
and top assembly (9), install filter screen (7) and
standpipe (6). Tighten standpipe only finger tight.

f. Using all new O-rings, install bowl (5). Note
that step-washer (3) is installed so that step seats
against O-ring (4). Install cap (1).

g. Install strainer on aircraft and attach fuel lines.
(Observe note in paragraph 12-3.)

h. Turn ON/OFF fuel valve to ON position, start
engine and check for leaks,

i. Safety wire bottom nut (2) to top assembly (9).
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SAFETY WIRE
ATTACHING
BOLTS

SAFETY WIRE HOLE
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NOTE

Torque nut (2) to 25-30 1b in.

o~

=

SAFETY WIRE HOLE

\\
16 N

1. Cap 6. Standpipe 12, Bracket

2. Nut 7. Filter 13. Washer

3. Step-Washer 8. Gasket 14. Plunger

4. O-Ring 9. Top 15. Spring

5. Bowl 10, Plug 16. Snap Ring

11. Cover
Figure 12-8. Fuel Strainer
“fire must have right-hand wrap, at least 45 degrees. pump even when the pump is inoperative, but prevents
j. Safety wire attaching bolts and install cowling. reverse flow. A separate overboard drain line from
the pump prevents entry of fuel into the electric

12-54. ELECTRICAL AUXILIARY FUEL PUMP motor, in the event of pump internal leakage.
12-55. DESCRIPTION. Prior to 177TRG0283 and 12-56. REMOVAL AND INSTALLATION.
F177TRG0063, the auxiliary fuel pump is located in a. (Thru 177TRG0282 and F177TRG0062).
the floorboard area, under the sump drain control. 1. Completely drain all fuel from wing bays,
Beginning with 177TRG-0283 and F17TRG0063, the lines and reservoir tank. (Observe precautionin
pump is located in the floorboard area immediately paragraph 12-3.)
forward of the fuel selector valve. An integral by- 2. Remove carpeting and access plate above
pass and check valve permits fuel flow through the pump.
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3. Disconnect and cap or plug fuel lines from
pump and remove electrical connections from pump.

4. Loosen clamp securing pump to bracket and
lift pump out.

5. Reverse preceding steps for pump installa-
tion. Prior to installation of access plate, service
fuel bays, start up engine and check pump for opera-
tion and leakage.

b. (Beginning with 177TRG0283 and F17TRG0063).

1. Turn fuel selector handle to "OFF' position.

2. Remove cap, screw, washer, handle and
cover from above fuel selector handle.

SHOP NOTES:

3. Remove two screws attaching selector valve
to bracket.

4. Peel back carpet and remove large access
plate above selector valve and auxiliary fuel pump.

5. Disconnect and cap or plug fuel lines at auxili-
ary fuel pump. Remove electrical connections at
pump.

6. Reverse preceding steps for pump installa-
tion. Prior to installation of access plate, service
fuel bays, start up engine and check pump for opera-
tion and leakage.
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SECTION 13

PROPELLER AND GOVERNOR

TABLE OF CONTENTS Page
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13-1. PROPELLER.

13-2. DESCRIPTION. The propeller, of the con-
stant-speed type, is a single-acting unit in which
governor-regulated oil pressure opposes the natural
centrifugal twisting moment of the rotating blades,
and the force of a spring, to obtain the correct pitch
for the engine load. Engine lubricating oil is sup-
plied to the power piston in the propeller hub through
the engine crankshaft. The amount and pressure of
the engine oil supplied is controlied by the engine~
driven governor. Increasing engine speed will cause
oil to be admitted to the piston, thereby increasing

PROPELLERGOVERNOR. . . . .. . . . . 13-4
Description . . . . . . . ... ... . 13-4
Trouble Shooting . . . . . . . . . . . . 13-5
Removal . . . . ... .. ... ... 135
Installation . . e v e e e s .. 135
High RPM Stop Ad]ustment e v e+ . . . 13-5
Rigging . . . . . . O &

the pitch. Conversely, decreasing engine speed will
result in oil leaving the piston, thus decreasing the
pitch.

13-3. REPAIR. Metal propeller repair first involves
evaluating the damage and determining whether the re-
pair will be major or minor. Federal Aviation Regu-
lations, Part 43 (FAR 43) and Federal Aviation Agency
Advisory Circular No. 43.13 (FAA AC 43.13), define
major and minor repairs, alterations and who may
accomplish them. When making repairs or alterations
to a propeller FAR 43, FAA AC No. 43.13 and the pro-
peller manufacturer's instructions must be observed.
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1.
3.

Spinner Dome
2. Spinner Bulkhead
Propeller Cylinder

NOTE

Torque studs (5) evenly to 55 - 65 Ib-ft
(660 - 780 1b-in ) and safety in pairs.

Bulkhead (2) is riveted to spinner dome (1).
Be sure that grommet is installed in bulk-
head (2).

Install shims (7) with bevel next to aft spinner

bulkhead.

Index propeller blades on TC mark, viewed

from the front of the engine.

" # Safety wire these items.

Propeller
Stud
O-Ring
Shim

~O D

8. Aft Spinner Bulkhead
9. Starter Ring Gear Support
10. Engine Crankshaft

13-2
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13-4. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

FAILURE TO CHANGE
PITCH.

Control disconnected or broken.

Connect or install new control and
rig control properly.

Governor not correct for propeller.

"Sensing Wrong. "

Install correct governor. Refer to
paragraph 13-8,

Defective governor.

Install new governor. Refer to
paragraph 13-9,

Defective pitch changing mechan-
ism inside propeller or excessive
blade friction.

Repair or install new propeller.

FAILURE TO CHANGE
PITCH FULLY.

Improper rigging of governor con-
trol.

Check travel of governor arm and
rig properly.

Defective governor.

Install new governor. Refer to
paragraph 13-9.

SLUGGISH RESPONSE TO
PROPELLER CONTROL.

Excessive friction in pitch chang-
ing mechanism inside propeller
or excessive blade friction.

Repair or install new propeller.

STATIC RPM TOO HIGH OR
TOO LOW

Improper propeller governor
adjustments.

Perform static RPM check
Refer to section 11 for
procedures.

ENGINE SPEED WILL NOT
STABILIZE.

Sludge in propeller governor.

Remove and clean governor.
Refer to paragraph 13-9.

Air trapped in propeller actuating
cylinder,

Purge air by exercising the
propeller several times before
take -off.

Excessive friction in pitch
changing mechanism inside
propeller or excessive blade fric-
tion,

Repair or install new propeller.

SHOP NOTES:
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13-4. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

STABILIZE (Cont),

ENGINE SPEED WILL NOT

Defective governor.

Install new governor. Refer to

paragraph 13-9.

OIL LEAKAGE AT

MOUNTING FLANGE.

Damaged O-ring between engine
and propeller.

Install new O-ring.

Foreign material between engine
and propeller mating surfaces or
mounting nuts not tight.

Remove propeller, clean mating
surfaces, install propeller and
torque mounting nuts.

OTHER PLACE.

OIL LEAKAGE AT ANY

Defective seals, gaskets, threads,
etc., or incorrect assembly.

Propeller repair or replacement
is required.

13-5. REMOVAL. (See figure 13-1.)

a. Remove spinner dome (1).

b. Remove safety wire and loosen bolts, attaching
propeller to engine crankshaft, about 1/4-inch and
pull propeller forward.

NOTE

Bolts will have to be backed out evenly so
that propeller may be pulled forward
{approximately 1/4-inch at a time) until
all bolts are disengaged from the engine
crankshaft flange. As the propeller is
separated from the engine crankshaft, oil
will drain from the propeller and engine
crankshaft cavities.

c. Pull propeller from engine crankshaft.

d. I necessary to remove the aft spinner bulkhead,
remove bolts, washers and nuts attaching bulkheads.
to the starter ring gear support. Retain shims.

NOTE

After removal of the propeller, the starter
ring gear support assembly may be removed
from the engine crankshaft to allow easier
access of the aft spinner bulkhead attaching
bolts. Loosen alternator adjusting arm and
disengage alternator drive pulley belt from
pulley on aft face of starter ring gear sup-
port assembly.

13-6. INSTALLATION. (Refer to figure 13-1,)

a, If aft spinner bulkhead was removed, reinstall
on ring gear support, using bolts, nuts and shims as
shown in figure 13-1,

b. If starter ring gear support and aft spinner bulk-
head were removed, clean mating surfaces of support
assembly and engine crankshaft flange.

c. Place alternator drive belt in the pulley groove
of the starter ring gear support. Fit starter ring
gear over propeller flange bushings on crankshaft.

13-4

NOTE

Make sure the bushing hole in the ring gear
support, that bears the identification "O",

is assembled at the "O" identified crank-
shaft flange bushing. This bushing is mark-
ed "O" by an etching on the crankshaft flange
next to the bushing. The starter ring gear
must be located correctly to assure proper
alignment of the timing marks on the ring
gear.

d. Clean propeller hub cavity and mating surfaces
of propeller hub and ring gear support.

e. Lightly lubricate a new O-ring and the crank-
shaft pilot with clean engine oil and install O-ring
in the propeller hub.

f. Align propeller mounting bolts with proper holes
in engine crankshaft flange and slide propeller care-
fully over crankshaft pilot until bolts can be started in
crankshaft flange bushing. Position propeller blades
to extend by aft spinner bulkhead with ample clear-
ance.

g. Tighten bolts evenly and work propeller aft on
crankshaft flange. Tighten bolts to the torque value
shown in figure 13-1.

h. Install safety wire through roll pins saftying
bolts in pairs.

i. Adjust alternator drive belt tension as outlined
in Section 16.

j. Install spinner dome.

13-7. PROPELLER GOVERNOR.

13-8. DESCRIPTION. The base mounted, engine-
driven, centrifugal, single-acting governor is mount-
ed on the lower right side of the engine accessory
drive housing. The term single-acting refers to the
manner in which engine oil is directed to the propel-
ler to effect changes in propeller blade pitch. This
governor produces oil pressure to increase blade
pitch. Decreased blade pitch is produced by centri-
fugal twisting moment of the rotating propeller blades



and the force of an internal spring in the propeller,
when governor oil pressure is relieved. Oil relieved
by the governor is permitted to return from the pro-
peller to the engine. Basically the governor consists
of an engine-driven gear pump with a pressure relief
valve, a pair of rotating flyweights pivoted on a fly-
weight head, a spring-loaded pilot valve operated by
the flyweights under the influence of centrifugal force
and a control lever which varies the spring load on
the pilot valve,

NOTE

Outward physical appearance of specific
governors is the same, but internal parts
determine whether it uses oil pressure to
increase or decrease propeller blade pitch.
Always be sure the correct governor is
used with the propeller.

13-9. TROUBLE SHOOTING. Since governor action
is directly rciated to the propeller pitch changing
mechanism, there are very few governor troubles
that can be isolated with the governor installed and
operating. Failure of the propeller to change pitch
correctly might be caused either by the governor or
propeller. Except for locating obvious troubles, it

is best to install a governor known to be in good
condition to check whether the propeller or the gover-
nor is at fault when trouble occurs in the propeller
pitch-changing mechanism. If the trouble disappears,
the governor was at fault; if the trouble persists, the
propeller may be at fault. Removal and installation,
rigging of control, high-speed stop adjustment, de-
sludging, and installation of the governor mounting
gasket are not major repairs and may be accomplish-
ed in the field. Repairs to propeller governors are
classed as propeller major repairs in Federal Avia-
tion Regulations, which also define who may accom-
plish such repairs.

13-10. REMOVAL,.

a. Remove engine cowling as required for access.

b. Disconnect heater ducts and oil cooler duct as
required for access to governor,

¢. Disconnect control from arm on governor and
disconnect control from bracket.

d. Remove nuts and washers securing governor to
adapter on engine accessory housing and work gover-
nor from mounting studs.

e, Remove mounting gasket.

f. Remove control bracket from governor.

13-11, INSTALLATION,

a. Install control bracket on governor, safety at-
taching screws,

b. Wipe governor and adapter mounting pad clean.
c. Install a new mounting gasket on the mounting
studs. Install gasket with raised surface of the gas-

ket screen toward the governor,

d. Position governor on mounting studs, aligning
governor drive splines with drive splines in the en-
gine, and install mounting washers and nuts. Do not
force spline engagement. Rotate engine crankshaft
slightly and splines will engage smoothly when prop-
erly aligned.

e. Tighten mounting nuts to 100-150 pound-inches.

f. Connect control to bracket and control arm un
the governor. Rig control as required for full travel.
Refer to paragraph 13-13.

g. Install all parts removed for access.

13-12. HIGH RPM STOP ADJUSTMENT.

a. Remove engine cowling as required for access.

b. Loosen the high-speed stop screw lock nut.

¢. Turn the stop screw IN to decrease maximum
rpm and OUT to increase maximum rpm, One full
revolution of the stop screw causes a change of ap-
proximately 25 rpm. Refer to paragraph 11-3 for
maximum rpm.

d. Tighten stop screw lock nut and make control
linkage adjustment as necessary to maintain full
travel of the control so that governor arm contacts
stop screw,

e. Install cowling and test operate propeller and
governor combination.

NOTE

It is possible for either the propeller low
pitch (high rpm) stop or the governor high
rpm stop to be the high rpm limiting fac-
tor. It is desirable for the governor stop

to limit the high rpm at the maximum

rated rpm for a particular aircraft. Due

to climatic conditions, field elevation,

low pitch propeller blade angle and other
considerations, an engine may not reach
rated rpm on the ground. It may be neces-
sary to readjust the governor stop after N
test flying to obtain maximum rated rpm
when airborne.

13-13. RIGGING.

NOTE

The result of rigging of the governor con-
trol is full travel of the governor control
arm (bottomed out against both high and
low pitch stops) with some "cushion' at
both ends of the control travel.

a. Disconnect control from governor arm.

b. Place control in the cabin full forward then pull
control knob back approximately 1/8-inch and lock
in this position. This will allow ""cushion” to assure
full contact with governor high rpm stop screw.

c. Place governor control arm against high rpm
stop screw.

d. Loosen jam nuts and adjust control rod end until
attaching holes align while governor control arm is a
against high rpm stop screw. Be sure to maintain
sufficient thread engagement of the control and rod
end. If necessary, shift control in its clamps to
achieve this.

e. Attach control rod end to governor control arm,
tighten control rod end jam nuts and install all saftie:

f. Operate the propeller control to see that the gov
ernor arm attains full travel in both directions.

NOTE

Refer to the inspection chart in Section 2
for inspection and/or replacement inter-
val for the propeller control.
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SECTION 14

UTILITY SYSTEMS
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14-1. UTILITY SYSTEMS.

14-2. HEATING SYSTEM. (Refer to figure 14-1.)
14-3. DESCRIPTION. The heating system is com-
prised of the heat exchange sections of the exhaust
mufflers, two plenum chambers with shut-off valves,
on the forward side of the firewall, a push-pull con-
trol on the instrument panel, outlets and flexible
ducting connecting the system.

14-4. OPERATION. Ram air is ducted through an
engine baffle inlet and the heat exchange section of
the right hand exhaust muffler, and through a cross-
over hose to the left hand exhaust muffler, to two
plenum chambers. or mixing airboxes, located on

the aft side of firewall right and left of the centerline.

The ""Cabin Heat' control, a position locking control,
located on the forward instrument panel, controls
both of the mixing valves on the firewall. Pulling
the control through initial travel to the detent on
control shaft, delivers varying amounts of cold air
to the maximum cold air mixing at the detent posi-
tion. As the control is extended from detent position
lesser amounts of cold air is introduced until in the
fully extended position cold air is shut off and maxi-
mum heated air is delivered to the outlets. Individ-
ual "Cabin Air'' controls, located at either side of
instrument panel, control a fresh air door, adjacent
to the airbox, that opens into the airstream and de-
livers fresh air for ventilation or additional cold air

Trouble Shooting . . . ... 14-4
Removal, Installation and Repau-. .. 14-4
Ventilating System . . . . . . . . . . . 14-4
Description . . . . . . . . . . . . 14-4
Operation . . . . . . . . .. . . . l4-4
Trouble Shooting . . . ... 14-4
Removal, Installation and Repaxr. . . 14-4

Tailcone Pressurization., . . . . 14-4 j§

for mixing, to the outlets. A vent outlet is located

at the pilot & co-pilots rudder pedals and at the fwd
edge of door thru aircraft Serial 17TRG0432 and
F172RG0092. Beg.nning with 17TRG0433 and FI17TRG-
0093 ducts and a vent outlet is added to the door to
increase delivery of air to rear seat. Outlet has a
baffle control for directing airflow.

14-5. TROUBLE SHOOTING. Most of the operational
troubles encountered in the heating and defrosting
systems are caused by sticking or binding valves or
their controls, damaged air ducting or defects in the
exhaust muffler. In most cases, valves or controls
can be freed by proper lubrication. Damaged or
broken parts must be repaired or replaced. When
checking controls, ensure valves respond freely to
control movement, that they move in the correct di-
rection and that they move through their full range of
travel and seat properly. Check that hose are prop-
erly secured and replace hose that are burned, fray-
ed or crushed. If fumes are detected in the cabin, a
thorough inspection of the exhaust system should be
accomplished. Refer to applicable paragraph in
Section 11 for this inspection. Since any holes or
cracks may permit exhaust fumes to enter the cabin,
replacement of defective parts is imperative because
fumes constitute an extreme danger. Seal any gaps
in heater ducts across the firewall with Pro-Seal
#700 (Coast Pro-Seal Co., Chemical Division, Los
Angeles, California) compound or equivalent com-
pound.
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NOTE

Fresh air doors (item 3)
should be rigged to open
1.50 ¢ 68 inches.

» Detail B

ON SOME LATER MODELS
n

U

YUy

19
L]

1. Arm Assembly 14. Defroster Hose

2. Shaft Assembly 15, LH Cabin Air Control

3. Door Assembly 16. Ducting

4. Bracket 17. LH Exhaust Muifler NOTE

5. RH Cabin Air Control 18, Crossover Hose

6. Stiffener 19. Inlet Hose Seal valve seat (24) with Pro-Seal #700, Apply
7. Lever Assembly 20. RH Exhaust Muffler parting agent (Silicone Grease, or equivalent)
8. Clamp Bolt 21. Heater Hose to surface of seat (25) where door (23) makes
9. Defroster Control 22. Plenum Chamber contact, Apply sealer to door (23) . 10" thick
10. Seal 23. Door Assembly and . 20" wide in position to mate with seat on
11. Nozzle 24. Firewall valve seat (25). Form seal to fit by closing
12. RH Firewall Duct 25. Valve Seat door (23) against seat (25) and hold open until
13. Cabin Heat Control 26. Spring sealer sets up,

Figure 14-1. Heater, Defroster and Ventilating systems. (Sheet 1 of 2)
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Duct

Clamp

Element

Retainer

Airbox Assembly
Divider

Cover

Air Valve

Bracket

Nozzle

Brace
Glass-Fiber Shield
Gasket

Console Support
Bracket

Cabin Vent Airbox
Console Cover
Rear Seat Outlet
Pilot's Lower Outlet
Outlet Control
Seal Installation

% BEGINNING WITH 1972 MODELS

Detail E

ATRCRAFT SERIAL
177TRG0283 THRU
17TRG0432 AND
F177RG0063 AND * BEGINNING WITH AIRCRAFT
F17TRG0092 Detail D SERIAL 17TRG0433 AND

g  F177RGO093

Figure

14-1. Heater, Defroster and Ventilating Systems. (Sheet 2 of 2)
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14-6. REMOVAL, INSTALLATION AND REPAIR.
Figure 14-1 illustrates the heating and defrosting
systems, and may be used as a guide during removal,
installation and repair of heating system components.
Burned, frayed or crushed hose should be replaced
with new hose, cut to length and installed in the
original routing. Trim hose winding shorter than
the hose to allow clamps to be fitted. Defective air
valves must be repaired or replaced. Check for
proper operation of valves and their controls after
repair or replacement.

14-7. DEFRNSTER SYSTEM. (Refer to figure 14-1,)

14-8. DESCRIPTION. The defrosting system is com-
prised of a duct across the left aft side of the firewall,
a defroster outlet, mounted in the left side of the

cowl deck, immediately aft of the windshield, a con-
trol knob on the instrument panel, and flexible ducting
connecting the system.

14-9. OPERATION. Air from the duct across the
left aft side of the firewall flows through a flexible
duct to the defroster outlet. The defroster control
operates a damper in the defroster nozzle to regulate
the amount of air deflected across the inside surface
of the windshield. The temperature and volume of
this air is controlled by the settings of the cabin
heating system control.

14-10. TROUBLE SHOOTING. Since the defrosting
system depends on proper operation of the heating
system, refer to paragraph 14-5 for trouble shooting
the heating and defrosting systems.

14-11. REMOVAL, INSTALLATION AND REPAIR.
Figure 14-1 illustrates the defrosting system and
may be used as a guide for removal, installation and
repair of defroster system components. Burned,
frayed or crushed hose should be replaced with new
hose, cut to length, and installed in the original
routing. Trim hose winding shorter than the hose to
allow clamps to be fitted. A defective defroster out-
let must be repaired or replaced.

14-12. VENTILATING SYSTEM, Refer to figure
14-1 (Sheet 2 of 2)

14-13. DESCRIPTION. The ventilating system is
comprised of an airscoop mounted in the inboard
leading edge of each wing, a small plenum chamber
mounted at each wing root rib, two adjustable ventila-
tors mounted in the overhead console, two adjustable
ventilators mounted in the aft wing root areas and
flexible ducting connecting the system.,

14-14. OPERATION. Ram air received from scoops
mounted in the inboard leading edges of the wings is
ducted to small plenum chambers, located at each
wing root rib. From the plenum chambers, the air

is routed to the pilot and copilot overhead console
outlets and to the rear seat outlets. The quantity of
air is controlled by means of a 360 degree, manually-
operated swiveling valve which can be turned to in-
crease, decrease and direct the flow of air whenever
desired.

14-4 Change 3

14-15. TROUBLE SHOOTING. Most of the opera-
tional troubles encountered in the ventilating system
are caused by sticking or binding air valves or their
controls or damaged air ducting. In most cases air
valves or controls can be freed by proper lubrication.
Damaged or broken parts should be repaired or re-
placed. When checking rigging of controls, ensure
valves respond freely to control movement, that they
move in the correct direction and that they move
through their full range of travel and seal properly.

14-16. REMOVAL, INSTALLATION AND REPAIR.
Figure 14-1 illustrates the ventilating system, and
may be used as a guide for removal, installation of
ventilating system components. Frayed or crushed
hose should be replaced with new hose, cut to length
and installed in the original routing. Trim hose
winding shorter than the hose to allow clamps to be
fitted. Defective air valves must be repaired or re-
placed. Check for proper operation of valves and
controls after repair or replacement.

14-17. TAILCONE PRESSURIZATION. BEGINNING
WITH AIRCRAFT 177RG0433 and F17TRG0093.

14-18. DESCRIPTION. To avoid a buildup of ex-
haust gases in the aircraft tailcone, air scoops have
been installed on both sides of the tailcone. Air
entering these air scoops pressurize the tailcone
preventing exhaust gases from entering or accumu-
lating in the tailcone.

|WARN|NGI

The air scoops may be removed for inspec-
tion of the tailcone area but they must be
reinstalled with the scoops facing forward
to provide proper operation.

s

1. Air Scaop
2. Screw
3. TInspection Hole

Figure 14-2. Tailcone Pressurization.
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15-1.

15-2,

INSTRUMENTS AND INSTRUMENT SYSTEMS.

GENERAL. This section describes typical in-

strument installations and their respective operating

systems.
corrective measures only.

Emphasis is placed on trouble shooting and

cific instrument repairs since this usually requires
special equipment and data and should be handled by

instrument specialists.

Federal Aviation Regulations

require malfunctioning instruments be sent to an ap-
proved instrument overhaul and repair station or re-
turned to manufacturer for servicing. Our concern

here is with preventive maintenance on various instru-

ment systems and correction of system faults which

result in

material,

instrument malfunctions. The descriptive
maintenance and trouble shooting informa-

It does NOT deal with spe-
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tion in this section is intended to help the mechanic
determine malfunctions and correct them, up to the
defective instrument itself, at which point an instru-

ment technician should be called in.

Some instru-

ments, such as fuel quantity and oil pressure gages,
are so simple and inexpensive, repairs usually will

be more costly than a new instrument.

On the other

hand, aneroid and gyro instruments usually are well
worth repairing. The words ""replace instrument”

in the text,

sense of physical replacement in the aircraft.
er replacement is to be with a new instrument,

therefore, should be taken only in the

Wheth-
an

exchange one, or the original instrument is to be re-
paired must be decided on basis of individual circum-

stances.

Change 3
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Detail A
THRU 1971 MODELS

18

Detail A
THRU 1972 MODELS

Detail A \

BEGINNING WITH
1974 MODELS

Detail A
THRU 1973 MODELS

Instrument Panel
Shock-mounted Panel (Gyro's)
Radio Panel

Fuel Controls

Lighting Controls -

Stabilator Trim Control

Landing Gear Controls

Engine Controls

Rudder Trim

10. Heating and Ventilation Controls
11, Circuit Breaker Panel

12. Ground Strap (upper location only)

L Ealak dl ol ol ol o

13. Fuel and Engine Instrument
14. Removable Panel

15. Flap Control Panel

16, Decorative Cover Panel

I 17. Velcro Hook

18. Velcro Pile

19. Guide Pin

20. Shim

21, Grommet

22, Outside Temperature Gage
23. Correction Card

24. Magnetic Compass

25. Shock-mount

Figure 15-1. Instrument Panel (Typical)
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15-3. INSTRUMENT PANEL. (Refer to figure 15-1.)
15-4. DESCRIPTION. The instrument panel assem-
bly consists of a stationary panel, a removable flight
instrument panel and a shock-mounted panel. The
stationary panel, containing fuel and engine instru-
ments is secured to the engine mount stringers and a
forward fuselage bulkhead. The removable panel,
containing {light instruments such as airspeed, verti-
cal speed and altimeter is secured to the stationary
panel with screws. The shock-mounted panel, con-
taining major flight instruments such as the horizon-
tal and directional gyros is secured to the removable
panel with rubber shock-mounted assemblies. Most
of the instruments are screw mounted on the panel
backs. Decorative panels are installed by threaded
buttons on early models and by velcro fasteners and
guide pins on others. Beginning with 1974 models a
combination of guide pin and grommet and velcro
fasteners are used.

15-5. REMNVAL AND INSTALLATION.
a. FLIGHT INSTRUMENT PANEL.

1. On early models unscrew threaded buttons,
on other models the covers can be removed by gently
pulling in a straight line until guide pins are released.

2. Remove switch mounting nuts and switches
as necessary and remove decorative cover.

3. Tag and disconnect plumbing and wiring.

4. Remove screws securing flight instrument
panel to stationary panel and pull panel straight back.

5. Reverse preceding steps for reinstallation.

b. SHOCK-MOUNTED PANEL.

1. Complete steps 1 and 2 above.

2. Tag and disconnect gyro plumbing.

3. Remove shock-mount nuts securing shock-
mounted panel to ilight instrument panel and pull
panel straight back.

4. Reverse preceding steps for reinstallation.
Ensure ground strap is properly installed.

15-6. SHOCK-MOUNTS. Service life of shock-mount-
‘ed instruments is directly related to adequate shock-
mounting of the panel. If removal of shock-mounted
panel is necessary, check mounts for deterioration
and replace as necessary.

15-7. INSTRUMENTS. (Refer to figure 15-1.)

15-8. REMOVAL. Most instruments are secured to
the panel with screws inserted through the panel face,
under the decorative cover. To remove an instrument,
remove decorative cover, disconnect wiring or plumb-
ing to instrument, remove mounting screws and take
instrument out from behind, or in some cases, {rom
front of panel. Instrument clusters are installed as
units and are secured by a screw at eachend. A
cluster must be removed from the forward side of

the stationary panel to replace an individual gage. In
all cases when an instrument is removed, disconnect-
ed lines or wires should be protected. Cap open lines
and cover pressure connections on instrument to pre-
vent thread damage and entrance of foreign matter.
Wire terminals should be insulated or tied up to pre-
vent accidental grounding or short-circuiting.

15-9.

INSTALLATION. Generally, installation pro-

cedure is the reverse of removal procedure. Ensure
nounting screw nuts are tightened firmly, but do not
over -tighten, particularly on instrumentshaving
plastic cases. The same rule applies to connecting
plumbing and wiring.

NOTE

All instruments (gages and indicators), re-
quiring a thread seal or lubricant, shall be
installed using teflon tape on male fittings
only. This tape is available through the
Cessna Service Parts Center.

When replacing an electrical gage in an instrument
cluster assembly, avoid bending pointer or dial plate.
Distortion of dial or back plate could change the cali-
bration of gages.

15-10. PITOT AND STATIC SYSTEMS.
figure 15-2,)

(Refer to

15-11. DESCRIPTION. The pitot system conveys
ram air pressure to the airspeed indicator. The
static system vents vertical speed indicator, alti-
meter and airspeed indicator to atmospheric pres-
sure through plastic tubing connected to the static
ports, A static line sump is installed at each source
button to collect condensation in the static system.

A pitot tube heater and stall warning heater may be
installed. The heating elements are controlled by a
switch at the instrument panel and powered by the
electrical system. A static pressure alternate
source valve may be installed in the static syster_ix
for use when the external static source is malfunc-
tioning. This source is to be used only in emergen-
cies. This valve also permits draining condensate
from the static lines. Refer to Owner's Manual for
flight operation using alternate static source pressure.
Beginning with 177RG 0552, an encoding altimeter and
a standby altimeter may be installed. The encoding
altimeter supplies an altitude reading to the optional
300 or 400 transponder for signal transmission. The
standby altimeter is connected to the static system by
a tube to the vertical speed indicator.

15-12. MAINTENANCE. Proper maintenance of the
pitot and static system is essential for proper opera-
tion of altimeter, vertical speed and airspeed indica-
tors. Leaks, moisture and obstructions in the pitot
system will result in false airspeed indications, while
static system malfunctions will affect the readings of
all three instruments. Under instrument flight con-
ditions, these instruments errors could be hazardous.
Cleanliness and security are the principal rules for
system maintenance. The pitot tube and static ports
MUST be kept clean and unobstructed.

15-13. STATIC PRESSURE SYSTEM INSPECTION
AND LEAKAGE TEST. The following procedure
outlines inspection and testing of the static pressure
system, assuming the altimeter has been tested and
inspected in accordance with current Federal Avia-
tion Regulations.

a. Ensure that the static system is free from en-
trapped moisture and restrictions,

Change 3 15-3



INSTALLATION

TRUE AIRSPEED

NOTE

2% Do not overtighten screws (5)
fal and do not lubricate any parts.
Use spacers (9) as required

Detail E for adequate friction on ring

assembly (7).

10.
11.
12.
13.
14.
15.
16.
117.
18.
19.
20.
21.
22.
23.
24.
25.
26.
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Detail F

Altimeter
Vertical Speed Indicator
Airspeed Indicator
Decorative Cover

Mounting Screw

Retainer

True Airspeed Ring
Removable Instrument Panel
Spacer

Standard Pitot Tube
Connector

Bracket

Line (Pitot Tube To Airspeed)
Pitot Mast Body

Heater Element

Line (Valve To Airspeed)
Alternate Static Valve

Plate

Spacer

Extension

Line (To Sump)

Plug Button

Static System Drain

Line (Valve To Drain)

Static Port

Static Sump

Figure 15-2. Pltot-Static Systems
15-4
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Encoding Altimeter
Standby Altimeter

Line (To Transponder)
Pitot Line

Static Line

Vertical Speed Indicator
Airspeed Indicator

NOTE

WHEN AN ENCODING ALTIMETER AND
A STANDBY ALTIMETER ARE INSTAL-
LED, STATIC LINE ROUTING WILL BE
SHOWN,

VIEW LOOKING AFT

OPTIONAL ENCODING ALTIMETER
BEGINNING WITH 177RG 0552

Figure 15-2A. Encoding Altimeter Installation

15-4A/(15-4B blank)




b. Ensure that no alterations or deformations of
the airframe surface have been made which would
affect the relationship between air pressure in the
static pressure system and true ambient static air
pressure for any flight configuration.

c. Seal one static source port with pressure sensi-
tive tape. This seal must be air tight.

d. Close the static pressure alternate source valve.
if installed.

e. Attach a source of suction to the remaining static

pressure source opening. Figure 15-3 shows one
method of obtaining suction.

f. Slowly apnly suction until the altimeter indicates
a 1000-foot increase in altitude.

{CAUTION]

When'applying or releasing suction, do not
exceed the range of vertical speed indica-
tor or airspeed indicator,

g. Cut off the suction source to maintain a "'closed”
system for one minute. Leakage shall not exceed
100 feet of altitude loss as indicated on the altimeter.

h. If leakage rate is within tolerance, slowly re-
lease the suction source and remove the tape from
static port.

NOTE

If leakage rate exceeds the maximum allow-
able, first tighten all connections, then re-
peat leakage test. If leakage rate still ex-
ceeds the maximum allowable, use the fol-
lowing procedure,

i. Disconnect the static pressure lines from air-
speed indicator and vertical speed indicator. Use
suitable fittings to connect the lines together so the
altimeter is the only instrument still connected into
the static pressure system.

j. Repeat the leakage test to check whether the
static pressure system or the bypassed instruments
are the cause of leakage. U the instruments are at
fault, they must be repaired by an "appropriately
rated repair station” or replaced. If the static pres-
sure system is at fault, use the following procedure
to locate leakage.

k. Attach a source of positive pressure to the static
source opening. Figure 15-3 shows one method of
obtaining positive pressure,

[CAUTION]|

Do not apply positive pressure with the air-
speed indicator or vertical speed indicator
connected to the static pressure system.

1. Slowly apply positive pressure until the altimeter
indicates a 500-foot decrease in altitude and maintain
this altimeter indication while checking for leaks.
Coat line connections and static source flange with
LEAK-TEC or a solution of mild soap and water,
watching for bubbles to locate leaks.

m. Tighten leaking connections. Repair or replace
parts found defective.

n. Reconnect the airspeed and vertical speed indi-
cators into the static pressure system and repeat
leakage test per steps ''c¢'* thru "h".

15-14. PITOT SYSTEM INSPECTION AND LEAKAGE
TEST. To check the pitot system for leaks, place a
piece of tape over the small hole in the lower aft end
of pitot tube, fasten a piece of rubber or plastic tub-
ing over pitot tube, close opposite end of tubing and
slowly roll up tube until airspeed indicator registers
in cruise range. Secure tube and after a few minutes
recheck airspeed indicator. Any leakage will have
reduced the pressure in system, resulting in a lower
airspeed indication. Slowly unroll tubing before re-
moving it, so pressure is reduced gradually. Other-
wise instrument may be damaged. If test reveals a
leak in system, check all connections for tightness.

15-15. BLOWING OUT LINES. Although the pitot
system is designed to drain down to the pitot tube
opening, condensation may collect at other points in
the system and produce a partial obstruction. To
clear the line, disconnect it at the airspeed indicator.
Using low pressure air, blow from the indicator end
of line toward the pitot tube,

[CAUTION]

Never blow through pitot or static lines
toward the instruments,

Like the pitot lines, static pressure lines must be
kept clear and connections tight. Static source sumps
collect moisture and keeps system clear. However,
when necessary, disconnect static line at first instru-
ment to which it is connected, then blow the line clear
with low pressure air.

NOTE

On aircraft equipped with an alternate static
source, use the same procedure, opening
the alternate static source valve momentarily
to clear line, then close valve and clear the
remainder of system.

Check all static pressure line connections for tight-
ness. If hose or hose connections are used, check
them for general condition and clamps for security.
Replace hose which have cracked, hardened or show
other signs of deterioration.

15-16. REMOVAL AND INSTALLATION OF COM-
PONENTS. (Refer to figure 15-2). To remove the
pitot mast, remove the four mounting screws on the
side of connector (11) and pull mast out of connector
far enough to disconnect pitot line (13). Electrical
connections to the heater assembly (if installed) may
be disconnected through the wing access opening just
inboard of the mast. Pitot and static lines are re-
moved in the usual manner, after removing wing ac-
cess plates, lower wing fairing strip and upholstery
as required. Installation of tubing will be simpler if
a guide wire is drawn in as tubing is removed from
wing. The tubing may be removed intact by drawing
it out through the cabin and right door. When replac-
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15-17. TROUBLE SHOOTING -- PITOT-STATIC SYSTEM.

TROUBLE

PROBABLE CAUSE

REMEDY

LOW OR SLUGGISH AIRSPEED
INDICATION.

(Normal altimeter and vertical
speed.)

Pitot tube deformed,
leak or obstruction in pitot
line.

Straighten tube, repair or replace
damaged line.

INCORRECT OR SLUGGISH
RESPONSE.

Leaks or obstruction in static
line.

Repair or replace line.

(All three instruments.)

open.

Alternate static source valve

Close for normal operation.

ing components of the pitot and static pressure sys-
tems, use anti-seize compound sparingly on male
threads on both metal and plastic connections. Avoid
excess compound which might enter lines. Tighten
connections firmly, but avoid overtightening and dis-
torting fittings. If twisting of plastic tubing is en-
countered when tightening fittings, Vv -P-236 (USP
Petrolatum), may be applied sparingly between tubing
and fittings.

15-18. TRUE AIRSPEED INDICATOR. A true air-
speed indicator may be installed. This indicator,
equipped with a conversion ring, may be rotated until

pressure altitude is aligned with outside air tempera-
ture, then airspeed indicated on the instrument is
read as true airspeed on the adjustable ring. Refer
to figure 15-2 for removal and installation. Upon in-
stallation, before tightening mounting screws (5),
calibrate the instrument as follows: Rotate ring (7)
until 120 mph on adjustable ring aligns with 120 mph
on indicator. Holding this setting, move retainer (6)
until 60°F aligns with zero pressure altitude, then
tighten mounting screws (5) and replace decorative
cover (4).

15-19. TROUBLE SHOOTING.

NOTE

Refer to paragraph 15-15 before blowing out pitot or
static lines.

TROUBLE

PROBABLE CAUSE

REMEDY

HAND FAILS TO RESPOND.

Pitot pressure connection
not properly connected to
pressure line from pitot tube.

Repair or replace damaged line,
tighten connections.

Pitot or static lines clogged.

Blow out lines.

INCORRECT INDICATION OR
HAND OSCILLATES.

Leak in pitot or static lines,

Repair or replace damaged
lines, tighten connections.

Defective mechanism.

Replace instrument,

Leaking diaphragm.

Replace instrument,

Alternate static source valve
open,

Close for normal operation,

HAND VIBRATES.

Excessive vibration caused by
loose mounting screws.

Tighten mounting screws.

Excessive tubing vibration.

Tighten clamps and connections,
replace tubing with flexible hose.
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THICK-WALLED

SURGICAL HOSE—\ PRESSURE
I/ : z

PRESSURE BLEED-OFF P

SCREW (cwsso)—\ % .
AIR BULB
WITH CHECK
VALVES \

CLAMP
CLAMP

THICK-WALLED
SURGICAL HOSE

CHECK VALVE

SUCTION CHECK VALVE

TO APPLY SUCTION:
1. Squeeze air bulb to expel as much air as possible.
2. Hold suction hose firmly against static pressure source opening.

3. Slowly release air bulb to obtain desired suction, then pinch hose shut tightly to trap suction in
Sy stem.

4. After leak test, release suction slowly by intermittently allowing a small amount of air to enter
static system. To do this, tilt end of suction hose away from opening, then immediately tilt it
back against opening. Wait until vertical speed indicator approaches zero, then repeat. Con-
tinue to admit this small amount of air intermittently until all suction is released, then remove
test equipment.

TO APPLY PRESSURE:

[CAUTION]

Do not apply positive pressure with airspeed indicator or vertical speed
indicator connected into static system.

1. Hold pressure hose firmly against static pressure. source opening.

2. Slowly squeeze air bulb to apply desired pressure to static system. Desired pressure may be
maintained by repeatedly squeezing bulb to replace any air escaping through leaks.

3. Release pressure by slowly opening pressure bleed-off screw, then remove test equipment.

Figure 15-3. Static System Test Equipment
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15-20. TROUBLE SHOOTING -- ALTIMETER.

NOTE

Refer to paragraph 15-15 before blowing out pitot or
static lines.

TROUBLE

PROBABLE CAUSE

REMEDY

INSTRUMENT FAILS TO
OPERATE,

Static line plugged.

Blow out lines, Clean static ports,

Defective mechanism.

Replace instrument.

INCORRECT INDICATION.

Hands not carefully set.

Reset hands with knob.

Leaking diaphragm.

Replace instrument.

Pointers out of calibration.

Replace instrument.

HAND OSCILLATES.

Static pressure irregular.

Blow out lines, tighten connections,
Clean static ports.

Leak in airspeed or vertical

speed indicator installations.

Blow out lines, tighten connections.

15-21. TROUBLE SHOOTING -- VERTICAL SPEED INDICATOR.

NOTE

Refer to paragraph 15-15 before blowing out pitot or
static lines.

TROUBLE

PROBABLE CAUSE

REMEDY

INSTRUMENT FAILS TO
OPERATE.

Static line plugged.

Blow out lines. Clean static ports.

Static line broken.

Repair or replace damaged line,
tighten connection.

INCORRECT INDICATION.

Partially plugged static line,

Blow out lines. Clean static ports.

Ruptured diaphragm,

Replace instrument.

Pointer off zero.

Reset pointer to zero,
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15-21. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

POINTER OSCILLATES.

Partially plugged static line,

Blow out lines. Clean static ports,

Leak in static line.

Repair or replace damaged lines,
tighten connections.

Leak in instrument case.

Replace instrument.

HAND VIBRATES.

Excessive vibration
caused by loose mounting
Screws.

Tighten mounting screws.

Defective diaphragm.

Replace instrument.

15-22. TROUBLE SHOOTING -- PITOT TUBE HEATER.

NOTE

Refer to paragraph 15-15 before blowing out pitot or

static lines.

TROUBLE

PROBABLE CAUSE

REMEDY

TUBE DOES NOT HEAT OR

Switch turned "OFF."”

Turn switch "ON. "’

CLEAR ICE.

Popped circuit breaker.

Reset breaker.

Break in wiring.

Repair wiring.

Heating element burned out.

Replace element.

15-23. PITOT TUBE ALIGNMENT. (Refer to fig-
ure 15-2.) For correct airspeed indication the pitot
tube (10) must be properly aligned. The open end of
tube must be perpendicular to the longitudinal axis

of aircraft. A template like the one shown in figure
15-4 will prove the most convenient means of check-
ing the alignment. Prior to using the template, check
that pitot tube parallels the row of rivets just outboard
of tube. A straightedge may be placed along the row
of rivets to check alignment. The template fits the
wing contour and should conform to the illustration.
The illustration has been drawn carefully to actual
size and may be traced directly on a sheet of stiff
plastic, plywood or metal. Place a piece of carbon
paper between the printed page and template material,
then trace contours.

15-24. VACUUM SYSTEM. (Refer to figure 15-5.)

15-25. DESCRIPTION. Suction to operate the gyros
is provided by a dry-type, engine-driven vacuum
pump, gear driven through a spline type coupling.

A suction relief valve, to control system pressure,
is connected between the pump inlet and the instru-
ments. A central air filtering system is utilized.
The reading of the suction gage indicates net differ -
ence in suction before and after air passes through
a gyvro. This pressure differential will gradually
decrease as the central air filter becomes dirty,
causing a lower reading on the suction gage.
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15-26.

TROUBLE SHOOTING - VACUUM SYSTEM.

TROUBLE

PROBABLE CAUSE

REMEDY

HIGH SUCTION GAGE READINGS.

Gyros function normally-relief
valve screen clogged, relief
valve malfunction.

Check screen, then valve. Com-
pare gage readings with new gage.
Clean screen, reset valve. Re-
place gage.

NORMAL SUCTION GAGE
READING, SLUGGISH OR
ERRATIC GYRO RESPONSE.

Instrument air filters clogged.

Check operation with filters re-
moved. Replace filters.

LOW SUCTION GAGE
READINGS.

Leaks or restriction between
instruments and relief valve,
relief valve out of adjustment,
defective pump.

Check lines for leaks, disconnect
and test pump. Repair or replace
lines, adjust or replace relief
valve, repair or replace pump.

Central air filter dirty.

Check operation with filter re-
moved. Clean or replace filter.

SUCTION GAGE FLUCTUATES.

Defective gage or sticking relief
valve.

Check suction with test gage.
Replace gage. Clean sticking
valve with Stoddard solvent.
Blow dry and test. If valve
sticks after cleaning, replace
valve.

15-27.

TROUBLE SHOOTING -- GYROS.

TROUBLE

PROBABLE CAUSE

REMEDY

HORIZON BAR FAILS TO
RESPOND.

Central air filter dirty.

Clean or replace filter.

Suction relief valve im-
properly adjusted.

Adjust or replace relief valve.

Faulty suction gage.

Replace suction gage.

Vacuum pump failure.

Replace pump.

Vacuum line kinked or
leaking.

Repair or replace damaged lines,
tighten connections.

HORIZON BAR DOES NOT
SETTLE.

Defective mechanism.

Replace instrument.

Insufficient vacuum.

Adjust or replace relief valve.

Excessive vibration.

Replace defective shock-mounts.

Change 3
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15-27. TROUBLE SHOOTING -- GYROS (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

HORIZON BAR OSCILLATES OR
VIBRATES EXCESSIVELY.

Central air filter dirty.

Clean or replace filter.

Suction relief valve im-
properly adjusted.

Adjust or replace relief valve.

Faulty suction gage.

Replace suction gage.

Defective mechanism.

Replace instrument.

Excessive vibration.

Replace defective shock-mounts.

EXCESSIVE DRIFT IN EITHER
DIRECTION.

Central air filter dirty.

Clean or replace filter.

Low vacuum, relief valve im-

properly adjusted.

Adjust or replace relief valve.

Faulty suction gage.

Replace suction gage.

Vacuum pump failure.

Replace pump.

Vacuum line kinked or
leaking.

Repair or replace damaged lines,
tighten connections.

DIAL SPINS IN ONE DIREC TION
CONTINUOUSLY.

Operating limits have been
exceeded.

Replace instrument.

Defective mechanism.,

Replace instrument.

15-28. TROUBLE SHOOTING -- VACUUM PUMP.

TROUBLE

PROBABLE CAUSE

REMEDY

OIL IN DISCHARGE.

Damaged engine drive seal.

Replace gasket.

HIGH SUCTION.

Suction relief valve
screen clogged.

Clean or replace screen.

LOW SUCTION.

Relief valve leaking.

Replace relief valve.

Vacuum pump failure.

Replace vacuum pump.

15-29. REMOVAL AND INSTALLATION. The vari-
ous components of the vacuum system are secured

by conventional clamps, mounting screws and nuts.

To remove a component, remove mounting screws

tion over studs,
open and caps are removed.

Be sure all lines and fittings are

and disconnect inlet and discharge lines. Cap open
lines and fitting to prevent dirt from entering the
system. When replacing 2 vacuum system compo-
nent, ensure connections are made correctly. Use
thread lubricant sparingly and only on male threads.
Avoid over-tightening connections. Before installing
the vacuum pump, place mounting pad gasket in posi-

15-12 Change 3

15-30. CLEANING. Low pressure, dry compressed
air should be used in cleaning vacuum system com-
ponents. The suction relief valve should be washed
with Stoddard solvent then dried with low-pressure
air. Refer to Section 2 for central air filter. Check
hose for collapsed inner liners as well as external
damage.




NOTE

Rotate valve (7) as required to
provide accessibility to knurled
nut.

Do not grease pump splines upon
installation.

Directional Gvro
Gyro Horizon
Suction Gage
Clamp

Bracket

Central Filter
Suction Relief Valve
Firewall

Overboard Vent Line
Vacuum Pump

OWE -1 U & WK

—

Some later 3 !
1974 models

Figure 15-5. Vacuum System
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[CAUTION]

Never apply compressed air to lines or
components installed in the aircraft.
The excessive pressures will damage
gyros. If an obstructed line is to be
blown out, disconnect the line at both
ends and blow from the instrument panel
out.

15-31., VACUUM RELIEF VALVE ADJUSTMENT.
A suction gage reading of 5.3 inches of mercury is
desirable for the gyro instruments. However, a
range of 4. 6 to 5.4 inches of mercury is acceptable.
To adjust the relief valve, remove the central air
filter, run the engine to 2200 rpm on the ground and
adjust relief valve to 5.3 £ . 1 inches of mercury,

[CAuTION]

Do not exceed maximum engine temperature.

Be sure the filter element is clean before installing.
If reading drops noticeably, install a new filter ele-
ment.

15-32. ENGINE INDICATORS.
15-33. TACHOMETER.

15-34. DESCRIPTION. The tachometer is a mechani-
cal indicator driven at half crankshaft speed by a flex-
ible shaft. Most tachometer difficulties will be found
in the drive-shaft. To function properly, the shaft
housing must be free of kinks, dents and sharp bends.
There should be no bend on a radius shorter than six
inches and no bend within three inches of either ter-
minal. K a tachometer is noisy or the pointer oscil-

lates, check the cable housing for kinks, sharp bends
and damage. Disconnect cable at tachometer and pull
it out of housing. Check cable for worn spots, breaks
and kinks.

NOTE

Before replacing a tachometer cable in the
housing, coat the lower two thirds with AC
Type ST-640 speedometer cable grease or
Lubriplate No, 110. Insert the cable in
housing as far as possible, then slowly ro-
tate cable to make sure it is seated in the
engine fitting. Insert cable in tachometer,
making sure it is seated in drive shaft,
then reconnect housing and torque to 50
pound-inches (at instrument).

15-35. MANIFOLD PRESSURE/FUEL INDI-
CATOR.

15-36. DESCRIPTION. The manifold pressure and
fuel flow indicators are in one instrument case, how-
ever, each instrument operates independently. The
manifold pressure gage is a barometric instrument
which indicates absolute pressure in the intake mani-
fold in inches of mercury. The fuel flow indicator is
a pressure instrument calibrated in gallons per hour,
indicating approximate gallons of fuel metered per
hour to the engine. Pressure for operating the indi-
cator is obtained through a hose from the fuel flow
divider valve.

NOTE
For manifold pressure gage pick-up re-location on
some early model aircraft refer to Cessna Single-
engine Service Letter No. SE72-4 dated Feb. 25, 1972.

15-37. TROUBLE SHOOTING -- MANIFOLD PRESSURE INDICATOR.

TROUBLE

PROBABLE CAUSE

REMEDY

EXCESSIVE ERROR AT EXIST-
ING BAROME TRIC PRESSURE.

Pointer shifted.

Replace instrument.

Leak in vacuum bellows.

Replace instrument.

Loose pointer.

Replace instrument.

Leak in pressure line,

Repair or replace damaged
line, tighten connections.

Blow out line.

Condensate or fuel in line.

JERKY MOVEMENT OF
POINTER.

Excessive internal friction.

Replace instrument.

Rocker shaft screws tight,

Replace instrument.

Link springs too tight,

Replace instrument.

Dirty pivot bearings.

Replace instrument.
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15-37. TROUBLE SHOOTING--MANIFOLD PRESSURE INDICATOR(Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

JERKY MOVEMENT OF
POINTER (Cont).

Defective mechanism.

Replace instrument.

Leak in pressure line.

Repair or replace damaged
line, tighten connections.

SLUGGISH OPERA TION OF
POINTER.

Foreign matter in line.

Blow out line.

Damping needle dirty.

Replace instrument.

Leak in pressure line.

Repair or replace damaged line,
tighten connections.

EXCESSIVE POINTER VIBRA -
TION.

Tight rocker pivot bearings.

Replace instrument.

Excessive vibration.

Tighten mounting screws.

IMPROPER CALIBRATION.

Faulty mechanism.

Replace instrument.

NO POINTER MOVEMENT.

Faulty mechanism.

Replace instrument.

Broken pressure line.

Repair or replace damaged
line.

15-38. TROUBLE SHOOTING -- FUEL FLOW INDICATOR.

TROUBLE

PROBABLE CAUSE

REMEDY

DOES NOT REGISTER.

Pressure line clogged.

Blow out line.

Pressure line broken.

Repair or replace damaged line.

Fractured bellows or
damaged mechanism.

Replace instrument.

Clogged snubber orifice.

Replace instrument.

Pointer loose on staff.

Replace instrument.

POINTER FAILS TO RETURN
TO ZERO.

Foreign matter in line.

Blow out line.

Clogged snubber orifice.

Replace instrument.

Damaged bellows or
mechanism.

Replace instrument.

INCORRECT OR ERRATIC
READING.

Damaged or dirty mechanism.

Replace instrument.

Pointer bent, rubbing on dial
or glass.

Replace instrument.

Leak or partial obstruction
in pressure or vent line.

Blow out dirty line, repair
or tighten loose connections.
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15-39. CYLINDER HEAD TEMPERATURE GAGE. calibrated. Refer to Table 1, page 15-20A, when trouble
shooting the cylinder head temperature gage.
15-40. DESCRIPTION. The temperature bulb regulates

electrical power through the cylinder head temperature NOTE

gage. The gage and bulb require little or no maintenance

other than cleaning, making sure lead is properly support- A Cylinder Head Temperature Gage Calibra-
ed and all connections are clean, tight and properly insulat- tion Unit (SK182-43) is available and may be
ed. Stewart Warner gages are equipped with a potentiome- ordered through the Cessna Service Parts

ter for calibration purposes. Rochester gages cannot be Center.

15-41. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

GAGE INOPERATIVE. No current to circuit. Repair electrical circuit.
Defective gage, bulb or Repair or replace defective
circuit. items.

GAGE FLUCTUATES Loose or broken wire per- Repair or replace defective

RAPIDLY. mitting alternate make and wire.
break of gage circuit.

GAGE READS TOO HIGH High voltage. Check "A' terminal.

ON SCALE.

; Gage off calibration. Recalibrate or replace gage.
GAGE READS TOO LOW Low voltage. Check voltage supply and
ON SCALE. D" terminal.

Gage off calibration. v Recalibrate or replace gage.
GAGE READS OFF SCALE Break in bulb. Replace bulb.
AT HIGH END.
Break in bulb lead. Replace bulb.
Internal break in gage. Replace gage.
OBVIOUSLY INCORRECT Defective gage mechanism. Replace gage.?
READING.
Incorrect calibration. Recalibrate .
15-42. OIL PRESSURE GAGE the instrument to the engine should be filled with

kerosene, especially during cold weather operation, to
15-43. DESCRIPTION. On some airplanes, a Bourdon tube obtain immediate oil indication. Electrically actuated
type oil pressure gage is installed. This is a direct reading gages which utilize a pressure sending bulb are installed on
instrument, operated by a pressure pickup line connected some airplanes .
to the engine main oil gallery. The oil pressure line from
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15-44. TROUBLE SHOOTING -- OIL PRESSURE GAGE

(DIRECT READING).
TROUBLE PROBABLE CAUSE REMEDY
GAGE DOES NOT REGISTER. Pressure line clogged. Clean line.

Pressure line broken.

Repair or replace damaged line.

Fractured Bourdon tube.

Replace instrument.

Gage pointer loose on staff.

Replace instrument.

Damaged gage movement.

Replace instrument.

GAGE POINTER FAILS TO
RETURN TO ZERO.

Foreign matter in line.

Clean line.

Foreign matter in Bourdon
tube.

Replace instrument.

Bourdon tube stretched.

Replace instrument.

GAGE DOES NOT REGISTER
PROPERLY.

Faulty mechanism.

Replace instrument.

GAGE HAS ERRATIC OPERA-
TION.

Worn or bent movement.

Replace instrument.

Foreign matter in Bourdon
tube.

Replace instrument.

Dirty or corroded movement.

Replace instrument.

Pointer bent and rubbing on
dial, dial screw or glass.

Replace instrument.

Leak in pressure line.

Repair or replace damaged

line.

15-45. OIL TEMPERATURE GAGE.

15-46. DESCRIPTION. On some airplanes, the oil tem-
perature gage is a Bourdon tube type pressure instrument
connected by armored capillary tubing to a temperature
bulb in the engine. The temperature bulb, capillary tube
and gage are filled with fluid and sealed. Expansion and
contraction of fluid in the bulb with temperature changes
operates the gage. Checking capillary tube for damage and
fittings for security is the only maintenance required. Since
the tubes inside diameter is quite small, small dents and
kinks, which would be quite acceptable in larger tubing,
may partially or completely close off the capillary, making
the gage inoperative. Some airplanes are equipped with
electric Rochester gages that are not adjustable. Refer to
Table 2, page 15-20B, when trouble shooting the oil
temperature gage.

Temporary Revision 2 - Oct 3/94

15-47. FUEL QUANTITY INDICATING SYSTEM.

15-48. DESCRIPTION. The magnetic-type fuel quantity
indicators are used in conjunction with a float operated,
variable-resistance transmitter in each fuel bay. The full
position of the float produces a minimum resistance
through the transmitter, permitting maximum current
flow through the fuel quantity indicator and maximum
pointer deflection. As fuel level is lowered, resistance in the
transmitter is increased, producing a descresed current
flow through the fuel quantity indicator and a amaller
pointer deflection. the resistance regulates the amount of
needle deflection, which indicates fuel level.
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. Fuel Transmitter
. Safety Wire

. Aft Fuel Spar

. Ground Strap

. Upper Wing Skin

Figure 15-6. Fuel Quantity Transmitter Grounding

SHOP NOTES:
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15-48A. TRANSMITTER REMOVAL & INSTALLATION. 15-49.

a. Remove access plates on underside of wing, for-
ward of flap bellcrank.

b. Drain enough fuel from bay to lower fuel level
below tranasmitter adapter. (Observe precautions in
Section 12, 12-3.)

c. Discomnect electrical lead and ground strap from
tranamitter.

d. Remove safety wire from transmitter attaching
bolts, remove bolts and carefully remove transmitter
from fuel spar. DO NOT BEND FLOAT ARM.

e. To install transmitter, reverse preceding steps,
using a new gasket around opening in fuel bay and new

TRANSMITTER ADJUSTMENT.
(Refer to page 15-20A/B)

sealing washers,

{. Service fuel bay. Check for leaks and correct

fuel quantity indication.

NOTE

Be sure grounding is secure and in accor-

dance with figure 15-6.

15-50. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

FAILURE TO INDICATE.

No power to indicator or trans-
mitter. (Pointer stays below E.)

Check and reset breaker,

repair or replace defective
wiring.

Grounded wire.
(Pointer stays above F.)

Repair or replace defective
wire.

Low voltage.

Correct voltage.

Defective indicator.

Replace indicator.

SYSTEM OFF CALI-
BRATION.

Defective indicator.

Replace indicator.

Defective transmitter.

Recalibrate or repiace.

Low or high voltage.

Correct voltage.

STICKY OR SLUGGISH
INDICATOR OPERATION.

Defective indicator.

Replace indicator.

Low voltage.

Correct voltage.

ERRATIC READINGS.

Loose or broken wiring on
indicator or transmitter.

Repair or replace defective
wire.

Defective indicator or trans-
mitter.

Replace i1ndicator or trans-
mitter.

Defective master switch.

Replace switch.

15-51. HOURMETER.

15-52. DESCRIPTION. The hourmeter is an elec-
trically operated instrument, actuated by a pressure

Temporary Revision 2 - Oct 3/94

switch in the oil pressure gage line. Electrical

power is supplied through a one-amp fuse from the
electrical clock circuit, and therefore will operate
independent of the master switch.
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15-53. ECONOMY MIXTURE INDICATOR.

15-54. DESCRIPTION. The economy mixture indi-
cator is an exhaust gas temperature (EGT) sensing
device which is used to aid the pilot in selecting the
most desirable fuel-air-mixture for cruising flight
at less than 75% power. Exhaust gas temperature

15-55. TROUBLE SHOOTING.

(EGT) varies with ratio of fuel-to-air mixture enter-
ing the engine cylinders. Refer to the Owner's
Manual for operating procedure of the system.
Beginning with AIRCRAFT SERIALS 17TRG0257 AND
F17TTRG0063 a 100 inch lead is utilized, coil or fold
excess lead and tie in convenient out of the way lo-
cation.

TROUBLE

PROBABLE CAUSE

REMEDY

GAGE INOPERATIVE.
circuit.

Defective gage, probe or

Repair or replace defective
part.

INCORRECT READING.

Indicator needs calibrating.

Calibrate indicator in accordance
with paragraph 15-56.

FLUCTUATING READING.

Loose, frayed or broken
lead, permitting alternate
make and break of circuit. leads.

Tighten connections and re-
pair or replace defective

15-56. CALIBRATION. A potentiometer adjustment
screw {8 provided behind the plastic cap at the back
of the instrument for calibration. This adjustment
screw is used to position the pointer over the refer-
ence increment line (4% of scale) at peak EGT. Es-
tablish 75% power in 1: .2l flight, then carefully lean
the mixture to peak E(.7. After the pointer has
peaked, using the adjustment screw, position pointer
over reference increment line (4/5 of scale).

NOTE

This setting will provide relative tempera-
ture indications for normal cruise power
settings within range of the instrument.

Turning the screw clockwise increases the meter
reading and counterclockwise decreases the meter
reading. There is a stop in each direction and dam-
age can occur if too much torque is applied against
stops. Approximately 600°F total adjustment is pro-
vided. The adjustable yellow pointer on the face of
the instrument is a reference pointer only,

15-57. REMOVAL AND INSTALLATION. Removal
of the indicator is accomplished by removing the
mounting screws and disconnecting the leads. Tag
leads to facilitate installation. The thermocouple
probe is secured to the exhaust stack with a clamp.
When installing probe, tighten clamp to 45 pound-
inches and safety as required.

15-58. MAGNETIC COMPASS AND OUTSIDE AIR
TEMPERATURE GAGE. Refer to Figure 15-6.

15-59. DESCRIPTION. The magnetic compass is

15-20 Change 1

compensating magnets adjustable from the front of
liquid-filled, with expansion provisions to compen-
sate for temperature changes. It is equipped with
the case. Beginning with aircraft serial 177TRG0313
and F177TRG0088, a slot is provided in the bezel for
adjustment without removing the bezel, remove the
card correction decal only and make the adjustment.
The compass has an internal replaceable lamp, con-
trolled by the panel lights rheostat. No maintenance
is required on the compass except an occasional
check on a compass rose and replacement of the lamp.
The compass mount is attached by three screws to a
‘base plate which is bonded to the windshield with
methylene chloride. A tube containing the compass
light wires is attached to the metal strip at the top of
the windshield. The Outside Air Temperature gage
is installed in the same mount and senses air tem-
perature through an extended probe on the outside of
the windshield. The gage should periodically be
checked for accuracy with a certified temperature
gage.

15-58A. REMOVAL AND INSTALLATION.

a. To remove the compass from the mounting cup
remove (2) screws from the bezel and remove the
screw from the front of mount, remove wire splices
at the window retainer, pull in a follow wire as wire
is pulled out for reinstallation in the tubing.

b. To remove mount remove screws from mount,
nuts are retained in the base plate, bonded to the
windshield.

¢. To remove the Outside Air Temperature Gage re-
move sealer around probe on outside of winshield and
screw the indicator out of the rubber insert.

d. Install components by reversing the procedure,
seal around outside temperature gage probe on the
outside of the windshield with sealer (General Electric
RTV102 or equivalent).



15-49. TRANSMITTER ADJUSTMENT.

WARNING

Using the following fuel transmitter calibration procedure on components other than the originally
installed (Stewart Warner) components will result in a faulty fuel quantity reading.

15-49A. STEWART WARNER GAGE TRANSMITTER CALIBRATION. Chances of transmitter calibration
changing in normal service is remote; however, it is possible that float arm or float arm stops may become
bent if transmitter is removed from cell. Transmitter calibration is obtained by adjusting float travel. Float
travel is limited by float arm stops.

WARNING

Use extreme caution while working with electrical components of the fuel system. The possibility
of electrical sparks around an “empty” fuel cell creates a hazardous situation.

Before installing transmitter, attach electrical wires and place master switch in “ON” position. Allow float
arm to rest against lower float arm stop and read indicator. The pointer should be on E (empty) position.
Adjust the float arm against lower stop so pointer indicator is on E. Raise float until arm is against upper
stop and adjust upper stop to permit indicator pointer to be on F (full). Install transmitter in accordance with
paragraph 15-48A.

15-49B. ROCHESTER GAGE TRANSMITTER. Do not attempt to adjust float arm or stop. No adjustment is I
allowed.

Table 1
NOTE
Select the cylinder head temperature sending unit part number that is used in your

aircraft from the left column and the temperature from the column headings. Read the
ohms value under the appropriate temperature column.

Part Number Type 200°F 220°F 450°F 475°F
S1372-1 CHT 310.0 348
S1372-2 CHT 310.0 348
S1372-3 CHT 113.0
S1372-4 CHT 113.0
S52334-3 CHT 745.0 38.0
S2334-4 CHT 745.0 38.0
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Table 2

NOTE

Select the oil temperature sending unit part number that is used in your aircraft from
the left column and the temperature from the column headings. Read the ohms value
under the appropriate temperature column.

Part Number Type 72°F ~ 120°F 165°F 220°F 250°F
S1630-1 Oil Temp 46.4
S1630-3 Oil Temp 620.0 52.4
$1630-4 Oil Temp 620.0 52.4
S1630-5 Oil Temp 192.0
S2335-1 Oil Temp 990.0 34.0
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15-49C. FUEL QUANTITY INDICATING SYSTEM OPERATIONAL TEST.

: WARNING: REMOVE ALL IGNITION SOURCES FROM THE AIRPLANE AND VAPOR HAZARD
‘ AREA. SOME TYPICAL EXAMPLES OF IGNITION SOURCES ARE STATIC
ELECTRICITY, ELECTRICALLY POWERED EQUIPMENT (TOOLS OR ELECTRONIC
TEST EQUIPMENT - BOTH INSTALLED ON THE AIRPLANE AND GROUND SUPPORT
EQUIPMENT), SMOKING AND SPARKS FROM METAL TOOLS.

WARNING: OBSERVE ALL STANDARD FUEL SYSTEM FIRE AND SAFETY PRACTICES.

1. Disconnect all electrical power from the airplane. Attach maintenance warning tags to the battery
connector and external power receptacle stating:

DO NOT CONNECT ELECTRICAL POWER, MAINTENANCE IN PROGRESS.
2. Electrically ground the airplane.
3. Level the airplane and drain all fuel from wing fuel tanks.

4. Gain access to each fuel transmitter float arm and actuate the arm through the transmitter’s full range
of travel. '

A. Ensure the transmitter float arm moves freely and consistently through this range of travel.
Replace any transmitter that does not move freely or consistently.

WARNING: USE EXTREME CAUTION WHILE WORKING WITH ELECTRICAL COMPONENTS OF
THE FUEL SYSTEM. THE POSSIBILITY OF ELECTRICAL SPARKS AROUND AN
"EMPTY" FUEL CELL CREATES A HAZARDOUS SITUATION.

. B. While the transmitter float arm is being actuated, apply airplane battery electrical power as
required to ensure that the fuel quantity indicator follows the movement of the transmitter float
arm. If this does not occur, troubleshoot, repair and/or replace components as required until the
results are achieved as stated.

NOTE: Stewart Warner fuel quantity indicating systems can be adjusted. Refer to this section for
instructions for adjusting Stewart Warner fuel indicating systems.
Rochester fuel quantity indicating system components are not adjustable, only component
replacement or standard electrical wiring system maintenance practices are permitted.

5. With the fuel selector valve in the "OFF" position, add unusable fuel to each fuel tank.
| 6. Apply electrical power as required to verify the fuel quantity indicator indicates "EMPTY".

A. If "EMPTY" is not indicated, adjust, troubleshoot, repair and/or replace fuel indicating components
as required until the "EMPTY" indication is achieved. '

NOTE: Stewart Warner fuel quantity indicating systems can be adjusted. Refer to this section for
instructions for adjusting Stewart Warner fuel indicating systems.
Rochester fuel quantity indicating system components are not adjustable, only component
replacement or standard electrical wiring system maintenance practices are permitted.

Temporary Revision Number 4 I
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7. Fill tanks to capacity, apply electrical power as required and verify that the fuel quantity indicators
indicate "FULL". . ;

A. If "FULL" is not indicated, adjust, troubleshoot, repair and/or replace fuel indicating components as ‘
required until the "FULL" indication is achieved.

NOTE: Stewart Warner fuel quantity indicating systems can be adjusted. Refer to this section for
instructions for adjusting Stewart Warner fuel indicating systems.
Rochester fuel quantity indicating system components are not adjustable, only component
replacement or standard electrical wiring system maintenance practices are permitted.

8. Install any items and/or equipment removed to accomplish this procedure, remove maintenance
warning tags and connect the airplane battery.

l ' Temporary Revision Number 4
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NOTE

@ Torque to 10-15 lb inches to
prevent compass rotation in
flight.

Windshield

Base Plate

Insert

Tube

Wire

Outside Air Temperature Gage
Rubber Insert

Rubber Washer

Screw

Compass Correction Card
Compass

. Compass Mount

Bezel

.

el ot
wN.de
. .

Figure 15-6. Magnetic Compass and Outside Air Temperature Gage Installation.

15-60. STALL WARNING HORN AND TRANSMITTER.

15-61. DESCRIPTION. The stall warning horn is
contained in the dual warning unit mounted on the
right side of the firewall behind the glove box. It is
electrically operated and controlled by a stall warn-
ing transmitter mounted on the leading edge of the
left wing. For further information on the warning
horn and transmitter, refer to Section 186.

Temporary Revision 2 - Oct 3/94

15-62, TURN COORDINATOR.

15-63. DESCRIPTION. The turn coordinator is an
electrically operated, gyroscopic, roll-turn rate
indicator. Its gyro simultaneously senses rate of
motion roll and yaw axis which is projected on a
single indicator. The gyro isa non-tumbling type
requiring no caging mechanism and incorporates an
ac brushless spin motor with a solid-state inverter.
The unit incorporates a ON-OFF Flag. denoting a
loss of power. The OFF signal is a divided red &
black window and the normal ON signal is a solid
black window.

15-20C/(15-20D blank) |



15-64. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

INDICATOR DOES NOT RE-
TURN TO CENTER.

Friction caused by contamination
in the indicator damping.

Replace instrument, inverter and
restrictor valve.

Friction in gimbal assembly.

Replace instrument, inverter and
restrictor valve.

DOES NOT INDICATE A
STANDARD RATE TURN
(TOO SLOW).

Low voltage.

Correct voltage.

Inverter frequency changed.

Replace inverter, instrument
and restrictor valve.

NOISY MOTOR.

Faulty bearings.

Replace instrument, inverter and
restrictor valve.

ROTOR DOES NOT START.

Faulty electrical connection.

Correct voltage or replace
faulty wire. '

Inverter malfunctioning.

Replace inverter, instrument and
restrictor valve.

Motor shorted.

Replace instrument, inverter and
restrictor valve.

Bearings {rozen.

Replace instrument, inverter and
restrictor valve.

IN COLD TEMPERATURES,
HAND FAILS TO RESPOND

Qil in indicator becomes
too thick.

Replace instrument, inverter and
restrictor valve.

Insufficient bearing end play.

Replace instrument, inverter and
restrictor valve.

Low voltage.

Correct voltage.

15-65. TURN-AND-SLIP INDICATOR.

15-66. DESCRIPTION. The turn-and-slip indicator

operates ONLY when the master switch is on. Its

circuit is protected by an automatically-resetting

is operated by the aircraft electrical system and

15-67. TROUBLE SHOOTING.

circuit breaker.

TROUBLE

PROBABLE CAUSE

REMEDY

HAND SLUGGISH IN RE-
TURNING TO ZERO.

Defective mechanism.

Replace instrument.

Low voltage.

Correct voltage.

POINTER DOES NOT INDI-
CATE PROPER TURN.

Defective mechanism.

Replace instrument.
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NOTE

Restrictor valve (23), inverter (20) and turn coor- ® e
dinator (16) must be replaced as a matched set.

Torque pen union clamp (7)
to 80 b in.

For field adjustment of
restrictor valve (23) refer
to Brittian Level - Matic
Operation & Service Manual

Detail C
12. Cable (Aileron Carry-Thru)

\ n 13. Bellcrank
14, Clamp
1. Hose (To Right Aileron) 15, Spring
2. Servo 16. Turn Coordinator
i j \/ ; 3. Cable (Servo) 17. Roll Trim Knob
> \ 4. Cable (Rudder) 18. Hose (To Servos)
5. Cable Clamp 19. Central Air Filter
) ) 6. Spring 20. Inverter
/ ya 18 7. Pen Union Clamp 21. Hose (To Directional Gyro)
P } / 8. Rudder 22, ON-OFF Control Valve
9. Hose (To Left Aileron)  23. Restrictor Valve
- " 10. Aileron 24. Hose (To Gyro Horizon)
A 11. Cable (Atleron Direct)  25. Suction Relief Valve

Detail B

M 1uRU 177RGO432 AND F17TRG0092
.. -

Figure 15-6. Wing Leveler Control System
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15-67. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

INDICATOR POINTER
FAILS TO RESPOND.

Automatic resetting circuit
breaker defective.

Replace breaker,

Master switch "OFF" or
switch defective.

Replace defective switch.

Broken or grounded lead to
indicatlor,

Repair or replace defective
wiring.

Indicator not grounded.

Repair or replace defective wire,

Defective mechanism,

Replace instrument.

HAND DOES NOT SIT ON
ZERO.

Gimbal and rotor out of
balance.

Replace instrument.

Hand incorrectly sits on rod.

Replace instrument,

Sensitivity spring adjustment
pulls hand off zero.

Replace instrument,

IN COLD TEMPERATURES,
HAND FAILS TO RESPOND
OR IS SLUGGISH.

Oil in indicator becomes
too thick.

Replace instrument.

Insutficient bearing end play.

Replace instrument.

Low voltage.

Correct voltage.

NOISY GYRO. Hich voltawe,

Correct voltage.

bearings.

Loose or defective rotor

Replace instrument.

15-68. ELECTRIC CLOCK.

15-69. DESCRIPTION. The electrie clock 1s con-
nected to the battery through a one-ampere fuse
mounted adjacent to the battery box. The electrical
circuit is separate from the aircraft electrical sys-

tem and will operate when the master switch is "OFF."

15-70. WING LEVELER, THRU AIRCRAFT
17TRG0433 AND F17TRG0093. (Refer to figure 15-6)

15-71. DESCRIPTION. The wing leveler control
system, consisting of a turn coordinator, pneu-
matic servos, connecting cables and hose may be
installed. The turn coordinator gyro senses changes
in roll attitude, then electrically meters vacuum
power from the engine-driven vacuum pump to the
cylinder-piston servos, operating ailerons for lateral
stability. In addition to aileron servos, two servos
are connected to the rudder cables and provide yaw
stability that prevents excessive changes in heading
in turbulent air. Manual control of the system is
afforded by the roll trim knob. Roll trim should not

be used to correct faulty rigging or "wing heaviness."”

Manual override of the system may be accomplished

without damage to the aircraft or system. The ON-
OFF valve controls the vacuum supply to distributor
~alve, but does not affect the electrically operated
turn coordinator gyro. Installation of the wing level-
er does not change the vacuum relief valve settings.
Refer to the appropriate publication issued by the
manufacturer for trouble shooting procedures.

15-72. RIGGING.

a. Rudder controls and rudder must be in neutral
position before clamps (5) are secured to cables (4).

b. While maintaining servos (2) in their neutral
position, remove slack from servo cables (3) by
moving clamps (5) aft on rudder cables (4) until servo
cables become taut, then secure clamps (5) to cables.

¢. Connect springs (6) to cable ends, then pull
cables through clamps (5) until servos (2) are fully
extended but not stretched.

d. Position pen union clamps (7) on rudder cables
(4) 8.00 inches aft of clamps (5) and secure. Torque
clamps (7) to 80 pound-inches.

e. Aileron servos require no rigging if components
are installed as illustrated in figure 15-6.

Change 3 15-23/(15-24 blank)
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16-1. ELECTRICAL SYSTEMS.

16-2. GENERAL. This section contains in-
formation necessary to maintain the Aircraft Electri-
cal Power Supply System, Battery and External
Power Supply System, Alternator Power Supply
System, Aircraft Lighting System, Pitot Heater,
Stall and Gear Warning System, Electric Clock,
Cigar Lighter, and Electrical Load Analysis Chart.
16-3. ELECTRICAL POWER SUPPLY SYSTEM,
16-4. DESCRIPTION. Electrical energy for the air-
craft is supplied by a 12-voit, direct-current, single-
wire, negative ground electrical system. A single
12-volt battery supplies power for starting and fur-
nishes a reserve source of power in the event of al-
ternator failure. An engine-driven alternator is the
normal source of power during flight and maintains

a battery charge controlled by a voltage regulator.

An external power receptacle is offered as optional
equipment to supplement the battery system for start-
ing and ground operation.

16-5. SPLIT BUS BAR,

16-6. DESCRIPTION. Electrical power is supplied
through a split bus bar. One side of the bus bar sup-
plies power to the electrical equipment while the
other side supplies the electronic installations. When
the master switch is closed the battery contactor en-
gages and the battery power is supplied to the electri-
cal side of the split bus bar. The electrical bus feeds
power to the electronic bus through a normally-closed
relay; this relay opens when the starter switch is en-
gaged or when an external power source is used, pre-
venting transient voltages from damaging the semi-
conductor circuitry in the electronics installations.

16-7. SPLIT BUS POWER RELAY.

16-8. DESCRIPTION. A power relay is installed
behind the instrument panel on all aircraft utilizing

a split bus bar. The relay is a normally closed type,
opening when external power is connected or when
the starter is engaged, thus removing battery power
from the electronic side of the split bus bar and pre-
venting transient voltages from damaging the elec-
tronic installations. (See figure 16-1.)

16-9. MASTER SWITCH.

16-10. DESCRIPTION, The operation of the bat-
tery and alternator systemis controlled by a master
switch. The switch, when operated, connects the
battery contactor coil to ground and the alternator
field circuit to the battery, activating the power sys-
tems. The switch is a inter-locking, split rocker
with battery mode on the right hand side and the
alternator mode on the left hand side. This arrange-
ment allows the battery to be on the line without the
alternator, however, operation of the alternator
without the battery on the line is not possible. The
switch is labeled BAT and ALT above the switch

and is located on the left hand side of the switch
panel.
16-11. AMMETER.

16-12. DESCRIPTION. The ammeter is connected
between the battery and the aircraft bus. The meter
indicates the amount of current flowing either to or
from the battery. With a low battery and the engine
operating at cruise speed, the ammeter will show the
full alternator output. When the battery is fully
charged and cruise is maintained with ail electrical
equipment off, the ammeter will show a minimum
charging rate.

Locknut

Lockwasher

Split Bus Power Relay
Washer

Bolt

y!:bun.—

petail B
1971 MODELS & ON

Figure 16-1, Split Bus Power Relay Installation
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10.
11.
12.
13.
Detail C 14,

Detail A

Battery Box

Battery - 33 Amp Hr. (Opt)
Locking Clip

Battery Box Lid

Fuse - Clock

Fuse - Battery Contactor
Closing Circuit

Nut

Lockwasher

Washer

Insulating Washer
Bracket - Fuse Mounting
Spacer

Solder Terminal

Diode

Wire to Battery Contactor
Resistor

Nut “

Insulator Cover

Sta - Strap

Positive Battery Cable
Battery Contactor Closing
Circuit Wire

Diode Wire

Master Switch Wire
Contactor

External Power Cable
Bolt

Negative Ground Strap
Battery - 25 Amp Hr.
Spacer

Figure 16-2.

Battery and Electrical Equipment Installation
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16-13. BATTERY POWER SYSTEM. duty battery is also 12-voits but is approximately 33
ampere hour capacity. The battery is mounted in

16-14. BATTERY. the tailcone and is equipped with non-spill filler caps.

Since the same battery box is used for both batteries,
16-15. DESCRIPTION. The battery, furnished as a spacer is utilized to fill the unused portion of the
standard equipment, is 12-volts and is approximately battery box when the smaller standard battery is in-
25 ampere-hour capacity. A larger heavy duty bat- stalled. (See figure 16-2.)

tery is offered as optional equipment. The heavy

16-16. TROUBLE SHOOTING

TROUBLE PROBABLE CAUSE REMEDY
BATTERY WILL NOT SUPPLY Battery discharged. 1. Measure voltage at "BAT"
POWER TO BUS OR IS INCAP- terminal of battery contactor
ABLE OF CRANKING ENGINE. with master switch and a suit-

able load such as a taxi light
turned on. Normal battery
will indicate 11.5 volts or
more. If voltage is low, pro-
ceed to step 2. If voltage is
normal, proceed to step 3.

Battery faulty. 2. Check fluid level in cells
and charge battery at 20 amps
for approximately 30 minutes
or until the battery voltage
rises to 15 volts. Check bat-
tery with a load type tester.
If tester indicates a good bat-
tery, the malfunction may be
assumed to be a discharged
battery. If the tester indicates
a faulty battery, replace the

battery.
Faulty contactor or wiring 3. Measure voltage at master
between contactor or master switch terminal (smallest) on
switch. contactor with master switch

closed. Normal indication is
zero volts, If voltage reads
zero, proceed to step 4. If a
voltage reading is obtained
check wiring between contactor
and master switch. Also check
master switch.

Open coil on contactor. 4. Check continuity between
"BAT" terminal and master
switch terminal of contactor.
Normal indication is 16 to 24
ohms (Master switch open).

If ohmmeter indicates an open
coil, replace contactor. I
ohmmeter indicates a good
coil, proceed to step 5.

Faulty contactor contacts. 5. Check voltage on "BUS"
side of contactor with master
switch closed. Meter normally
indicates battery voltage. If
voltage is zero or intermittant,
replace contactor. If voltage
is normal, proceed to step 6.
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16-16. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY
BATTERY WILL NOT SUPPLY Faulty wiring between con- 6. Inspect wiring between con-
POWER TO BUS OR IS INCAP- tactor and bus. tactor and bus. Repair or re-
ABLE OF CRANKING ENGINE place wiring.
(cont).

16-17. REMOVAL AND INSTALLATION
(Refer to figure 16-2.)
a. Remove aft baggage wall.
b. Remove the battery box cover.
c. Disconnect the ground cable from the negative

battery terminal.
[CAUTION]

@ When installing or removing battery always
observe the proper polarity with the air-
craft electrical system (negative to ground).
Reversing the polarity, even momentarily,
may result in failure of semiconductor de-
vices (alternator diodes, radio protection
diodes and radio transistors).

@ Always remove the battery ground cable
first and replace it last to prevent acci-
dental short circuits.

‘ d. Disconnect the cable from the positive terminal
of the battery.

e. Lift the battery out of the battery box.

f. To replace the battery, reverse this procedure.

16-18. CLEANING THE BATTERY. For maximum
efficiency the battery and connections should be kept
clean at all times.

a. Remove the battery and connections in accor-
dance with the preceding paragraph.

b. Tighten battery cell filler caps to prevent the
cleaning solution from entering the cells.

c. Wipe the battery cable ends, battery terminals
and the entire surface of the battery with a clean
cloth moistened with a solution of bicarbonate of
soda (baking soda) and water.

d. Rinse with clear water, wipe off excess water
and allow battery to dry.

e. Brighten up cable ends and battery terminals
with emery cloth or a wire brush.

f. Install the battery according to the preceding
paragraph.

g. Coat the battery terminals with petroleum jelly

SHOP NOTES:

or an ignition spray product to reduce corrosion.

16-19. ADDING ELECTROLYTE OR WATER TO THE
BATTERY. A battery being charged and discharged
with use will decompose the water from the electro-
lyte by electrolysis. When the water is decomposed
hydrogen and oxygen gases.are formed which escape
into the atmosphere through the battery vent system.
The acid in the solution chemically combines with the
plates of the battery during discharge or is suspended
in the electrolyte solution during charge. Unless the
electrolyte has been spilled from a battery, acid
should not be added to the solution. The water, how-
ever will decompose into gases and should be replac-
ed regularly. Add distilled water as necessary to
maintain the electrolyte level with the horizontal baf-
fle plate or the split ring on the filler neck inside the
battery. When "dry charged' batteries are put into
service fill as directed with electrolyte. When the
electrolyte level falls below normal with use, add
only distilled water to maintain the proper level. The
battery electrolyte contains approximately 25% sul-
phuric acid by volume. Any change in this volume
will hamper the proper operation of the battery.

[CAuTION]

Do not add any type of "'battery rejuvenator” to
the electrolyte. When acid has been spilled
from a battery, the acid balance may be adjust-
ed by following instructions published by the
Association of American Battery Manufacturers.

16-20. TESTING THE BATTERY. The specific
gravity of the battery may be measured with a hydro-
meter to determine the state of battery charge. If
the hydrometer reading is low, slow-charge the bat-
tery and retest. Hydrometer readings of the electro-
lyte must be compensated for the temperature of the
electrolyte. Some hydrometers have a built-in ther-
mometer and conversion chart, The following chart
shows the battery condition for various hydrometer
readings with an electrolyte temperature of 80°
Fahrenheit.
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BATTERY HYDROMETER READINGS

BATTERY
READINGS CONDITION
1. 280 Specific Gravity ................. 100% Charged
1. 250 Specific Gravity ................... 75% Charged
1. 220 Specific Gravity ...c.ccvuveeueennes 50% Charged
1. 190 Specific Gravity ........ceeeueenees 25% Charged
1. 160 Specific Gravity............... Practically Dead

NOTE

All readings shown are for an electrolyte .
temperature of 80° Fahrenheit. For higher
temperatures the readings will be slightly
lower. For cooler temperatures the read-
ings will be slightly higher, Some hydrome-
ters will have a built-in temperature compen-
sation chart and a thermometer. If this type
tester is used, disregard this chart.

16-21. CHARGING THE BATTERY. When the bat-
tery is to be charged, the level of the electrolyte
should be checked and adjusted by adding distillied
water to cover the tops of the internal battery plates.
Remove the battery from the aircraft and place ina
well ventilated area for charging.

|WﬁNING|

@ When a battery is being charged, hydrogen
and oxygen gases are generated. Accumula-
tion of these gases can create a hazardous
explosive condition. Always keep sparks
and open flame away from the battery.

@ Allow unrestricted ventilation of the battery
area during charging.

The main points of consideration during a battery
charge are excessive battery temperature and vio-
lent gassing. Test the battery with a hydrometer to
determine the amount of charge. Decrease the
charging rate or stop charging temporarily if the
battery temperature exceeds 125°F.

16-22. BATTERY BOX.

16-23. DESCRIPTION. The battery is completely
enclosed in an acid resistant plastic box which is
riveted to mounting brackets in the tailcone. The
box has a vent tube which protrudes through the bot-
tom of the aircraft allowing battery gases and spilled
electrolyte to escape.

16-24. REMOVAL AND INSTALLATION.
(Refer to figure 16-2.) The battery box is riveted to

16-6 Change 1

the mounting brackets in the tailcone. The rivets
must be drilled out to remove the box.

16-25. MAINTENANCE OF BATTERY BOX. The
battery box should be inspected and cleaned periodi-
cally. The box and cover should be cleaned with a
strong solution of bicarbonate of soda (baking soda)
and water. Hard deposits may be removed with a
wire brush. When all corrosive deposits have been
removed from the box, flush it thoroughly with clean

water.
WARNING

Do not allow acid deposits to come in contact
with skin or clothing. Serious acid burns
may result unless the affected area is washed
immediately with soap and water. Clothing
will be ruined upon contact with battery acid.

Inspect the cleaned box and cover for physical damage
and for areas lacking proper acid proofing. A badly

damaged or corroded box should be replaced. If the
box or lid require acid proafing, paint the area with
acid proof paint Part No. CES 1054-529, available
from the Cessna Service Parts Center.

16-26. BATTERY CONTACTOR.

16-27. DESCRIPTION. The battery contactor is
bolted to the side of the battery box. The contactor
is a plunger type contactor which is actuated by turn-
ing the master switch on. When the master switch is
off, the battery is disconnected from the electrical
system. A silicon diode is used to eliminate spiking
of transistorized radio equipment. The large termi-
nal of the diode connects to the battery terminal of the
battery contactor. The small terminal of the diode
and the master switch wire connect to the coil termi-
nal of the battery contactor. Nylon covers are in-
stalled on the contactor terminals to prevent acciden-
tal shorts. (See figure 16-2.)

16-28. REMOVAL AND INSTALLATION.
(Refer to figure 16-2.)

a. Remove the battery box cover and disconnect the
ground cable from the negative battery terminal and
pull cable clear of battery box.

b. Remove the nut, lockwasher and the two plain
washers securing the battery cables to the battery
contactor.

c¢. Remove the nut, lockwasher and the two plain
washers securing the wire which is routed to the mas-
ter switch. ‘

d. Remove the silicon diode which is connected to
the battery terminal and the coil terminal.

e. Remove the bolt, washer and nut securing each
side of the battery contactor to the battery box. The
contactor will now be free for removal.

f. To replace the contactor, reverse this procedure.

16-29. BATTERY CONTACTOR CLOSING CIRCUIT.

16-30. DESCRIPTION. This circuit consists of a
5-amp fuse, a resistor and a diode mounted on a
bracket on the side of the battery box. This serves
to shunt a small charge around the battery contactor



so that ground power may be used to close the con-
tactor when the battery is too dead to energize the
contactor by itself.

16-31. GROUND SERVICE RECEPTACLE.

16-32. DESCRIPTION. A ground service receptacle
is offered as optional equipment to permit use of ex-
ternal power for cold weather starting or when per-
forming lengthy electrical maintenance. A reverse
polarity protection system is utilized whereby ground
power must pass through an external power contactor
to be connected to the bus. A silicon junction diode
is connected in series with the coil on the external
power contactor so that if the ground power source is
inadvertently connected with a reverse polarity, the
external power contactor will not close. This feature
protects the diodes in the alternator, and other semi-
conductor devices, used in the aircraft from possible
reverse polarity damage.

NOTE
Maintenance of the electronic installation
cannot be performed when using external

power. Application of external power

16-33. TROUBLE SHOOTING.

opens the relay supplying voltage to the
electronic bus. For lengthy ground test-
ing of electronic systems, connect a well
regulated and filtered power supply directly
to the battery side of the battery contactor.
Adjust the supply for 14-volts and close the
master switch.

NOTE

When using ground power to start the air-
craft, close the master switch before re-
moving the ground power plug. This will
ensure closure of the battery contactor
and excitation of the alternator field in the
event that the battery is completely dead.

[CAUTION]

Failure to observe polarity when connecting
an external power source directly to the bat-
tery or directly to the battery side of the bat-
tery contactor, will damage the diodes in the
alternator and other semiconductor devices
in the aircraft.

TROUBLE

PROBABLE CAUSE

REMEDY

STARTER ENGAGES WHEN
GROUND POWER IS CON-
NECTED.

Shorted or reversed diode in
split bus-bar system.

Check wiring tq and condition
of diode mounted on the split
bus relay bracket adjacent to
the magneto switch. Correct
wiring. Replace diode board
assembly.

GROUND POWER WILL NOT
CRANK ENGINE.

Ground service connector 1.
wired incorrectly.

Check for voltage at all
three terminals of external
power contactor with ground
power connected and master
switch off. If voltage is pre-
sent on input and coil termin-
als but not on the output ter-
minal, proceed to step 4. If
voltage is present on the input
terminal but not on the coil
terminal, proceed to step 2.

If voltage is present on all three
terminals, check wiring between
contactor and bus.

2. Check for voltage at small
terminal of ground service re-
ceptacle. I voltage is not pre-
sent, check ground service plug
wiring. If voltage is present,
proceed to step 3.
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1. Diode Assembly 5. Cable - Ext Pwr Contactor to Receptacle 10. Door Assembly
2. Nut 6. Wire - Ext Pwr Contactor to Diode Assembly 11. Doubler Assembly
3. Nipple 7. Cable - Contactor to Gnd 12. Receptacle - Ext Power
4. Ground-Strap 8. Screw 13. Bracket Assembly
9. External Power Contactor
Figure 16-3. Ground Service Receptacle Installation




16-33. TROUBLE SHOOTING. (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

GROUND POWER WILL NOT
CRANK ENGINE. (Cont).
assembly.

Open or mis-wired diode on
ground service diode board

3. Check polarity and continuity
of diode on diode board at rear

of ground service receptacle. If
diode is open or improperly wired,
replace diode board assembly.

tactor.

Faulty external power con-

4. Check resistance from small
(coil) terminal of external power
contactor to ground (master switch
off and ground power unplugged).
Normal indication is 16-24 ohms.
If resistance indicates an open
coil, replace contactor. If
resistance is normal, proceed

to step 5.

power contactor.

Faulty contacts in external

5. With master switch off and
ground power applied, check for
voltage drop between two large
terminals of external power
(turn on taxi light for a load).
Normal indication is zero volts.
If voltage is intermittently pres-
ent or present all the time,
replace contactor.

16-34. REMOVAL AND INSTALLATION.
(Refer to figure 16-3.)

a. Open the battery box and diconnect the ground
cable from the negative terminal of the battery and
pull the cable from the battery box.

b. Remove the nuts, washers, ground strap and
diode board from the studs of the receptacle and re-
move the battery cable. _

¢. Remove the screws and nuts holding the recep-
tacle. The receptacle will then be free from the
bracket.

d. To install a ground service receptacle, reverse
this procedure. Beé sure to place the ground strap
on the negative stud of the receptacle.

16-35. ALTERNATOR POWER SYSTEM.

16-36. DESCRIPTION. The alternator system con-
sists of an engine driven alternator, a voltage regu-
lator mounted on the left hand side of the firewall and
a circuit breaker located on the instrument panel.

The system is controlled by the left hand portion of

the split rocker, master switch labeled ALT. Be-
ginning with 1972 models an over-voltage sensor
switch and red warning light labeled HIGH VOLTAGE
are incorporated to protect the system, (refer to para-
graph 16-46). The aircraft battery supplies the source
of power for excitation of the alternator.

16-37. ALTERNATOR.

16-38. DESCRIPTION. The 60-ampere alternators
used on the 177RG model are three-phase, delta con-
nected with integral silicon diode rectifiers. The
alternator is rated at 14-volts at 60-amperes con-
tinuous output. The moving center part of the alter-
nator (rotor) consists of an axial winding with radial
interlocking poles which surround the winding. With
excitation applied to the winding through slip rings,
the pole pieces assume magnetic polarity. The rotor
is mounted in bearings and rotates inside the stator
which contains the windings in which the ac is gene-
rated. The stator windings are three-phase, delta
connected, and are attached to two diode plates, each
of which contain three silicon diodes.

The diode plates are connected to accomplish full-
wave, rectification of the ac. The resulting dc out-
put is applied to the aircraft bus and sensed by the
voltage regulator. The regulator contorls the exci-
tation applied to the alternator field, thus controlling
the output voltage of the alternator.
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16-39. TROUBLE SHOOTING THE ALTERNATOR SYSTEM.

TROUBLE

PROBABLE CAUSE

REMEDY

AMMETER INDICATES HEAVY
DISCHARGE WITH ENGINE

NOT RUNNING OR ALTERNA-
TOR CIRCUIT BREAKER OPENS
WHEN MASTER SWITCH IS
TURNED ON.

Shorted radio noise filter
or shorted wire.

1. Remove cable from output
terminal of alternator. Check
resistance from end of cable

to ground (MASTER SWITCH
MUST BE OFF). If resistance
does not indicate a direct short,
proceed to step 4. If resistance
indicates a direct short, proceed
to step 2.

2. Remove cable connections
from radio noise filter. Check
resistance from the filter input
terminal to ground. Normal in-
dication is infinite resistance.
If reading indicates a direct
short, replace filter. If no
short is evident, proceed to
step 3.

3. Check resistance from ground
to the free ends of the wires which
were connected to the radio noise
filter (or alternator if no noise
filter is installed), Normal indica-
tion does not show a direct short.
If a short exists in wires, repair
or replace wiring.

Shorted diodes in alternator.

4, Check resistance from output
terminal of alternator to alterna-
tor case. Reverse leads and
check again. Resistance reading
may show continuity in one direc-
tion but should show an infinite
reading in the other direction.

If an infinite reading is not ob-
tained in at least one direction,
repair or replace alternator.

ALTERNATOR SYSTEM
WILL NOT KEEP BAT-
TERY CHARGED.

Regulator faulty or improp-
erly adjusted.

1. Start engine and adjust for
1500 RPM. Ammeter should
indicate a heavy charge rate
with all electrical equipment
turned off. Rate should taper
off in 1~3 minutes, A voltage
check at the bus should indicate
a reading consistant with the
voltage vs temperature chart
on page 16-10. If charge rate
tapers off very quickly and
voltage is normal, check bat-
tery for malfunction. If am-
meter shows a low charge rate
or any discharge rate, and
voltage is low, proceed to step
2.
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16-39. TROUBLE SHOOTING THE ALTERNATOR SYSTEM (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

ALTERNATOR SYSTEM
WILL NOT KEEP BAT-
TERY CHARGED (Cont).

Regulator faulty or improp-
erly adjusted. (Cont,)

2. Stop engine, remove cowl,
and remove cover from voltage
regulator. Turn master switch
ON/OFF several times and ob-
serve field relay in regulator.
Relay should open and close with
master switch and small arc
should be seen as contacts open.
If relay is inoperative, proceed
to step 3. U relay operates,
proceed to step 4.

3. Check voltage at ''S"" terminal
of regulator with master switch
closed. Meter should indicate bus
voltage. If voltage is present, re-
place regulator. If voltage is not
present, check wiring between
regulator and bus.

4. Remove plug from regulator
and start engine. Momentarily
jumper the "A+'" and "F" termi-
nals together on the plug. Ship's
ammeter should show heavy rate.
of charge. If heavy charge rate-
is observed, replace regulator.
If heavy charge rate is not ob-
served, proceed to step 5.

Faulty wiring between alter-
nator and regulator, or
faulty alternator.

5. Check resistance from "F"
terminal of regulator to "F'" ter-
minal of alternator. Normal
indication is a very low resis-
tance. If reading indicates no,
or poor continuity, repair or
replace wiring from regulator

to alternator.

6. Check resistance from "F"
terminal of alternator to alter-
nator case. Normal indication
is 6-7 ohms. If resistance is

high or low, repair or replace
alternator.

7. Check resistance from case
of alternator to airframe ground.
Normal indication is very low
resistance, If reading indicates
no, or poor continuity, repair or
replace alternator ground wiring.

16-11




16-39. TROUBLE SHOOTING THE ALTERNATOR SYSTEM (Cont.)

TROUBLE

PROBABLE CAUSE

REMEDY

ALTERNATOR OVERCHARGES
BATTERY - BATTERY USES
EXCESSIVE WATER.

adjusted.

Regulator faulty or improperly

Check bus voltage with envine
running. Neoirmal indication
agrees with voltage vs temper-
ature chart on page 16-13. Ob-
serve ship's ammeter, ammeter
should indicate near zero after a
few minutes of engine operation.
Replace regulator.

OVER-VOLTAGE WARNING
LIGHT ON.

Regulator faulty or improperly 1.
adjusted. Faulty sensor switch.

With engine running turn off
and on battery portion of the
master switch, If the light stays
on shut down engine then turn on
the "BAT and "ALT" portions of
the master switch. Check for
voltage at the "'S"' terminal of the
voltage regulator. If voltage is
present adjust or replace regula-
tor. I voltage is not present
check master switch and wiring
for short or open condition. If
wiring and switch are normal
replace sensor.

16-40. REMOVAL AND INSTAL LATION.
(Refer to figure 16-4.)

a. Ensure that master switch is off and the negative
lead is disconnected from thie Lattery.

b. Remove wiring from the alternator and label.

c. Remove safety wire from the upper adjusting
bolt and loosen bolt.

d. Remove safety wire from lower adjusting bolt
and remove bolt. .

e. Remove the locknut from the alternator mounting
bolt.

f. Remove the alternator drive belt and the alterna-
tor mounting bolt, the alternator will then be free for
removal. ’
dﬁ;-e To replace the alternator, reverse this proce-

h. Apply a torque wrench to the nut on alternator
pulley and adjust the belt tension so the belt slips
when the following torque value is applied.

TORQUE VALUES

CHECKING AI.TEINFAOT.OII BELT TENSION
Used Belt New Belt
Slips At Slips At
T to 9 Ft. Lbs, 11 to 13 Ft. Lbs
— NOTE—

Whenever a new belt is installed, belt tension
should be checked within 10 to 25 hours of
operation.

16-12

i. Tighten and safety wire upper and lower adjust-
ing Lolts.
j. Tighten alternator mounting bolt.

16-41. ALTERNATOR FIELD CIRCUIT PROTEC-
TION. On models prior to 1970, a 2-amp automatic
resetting circuit breaker located on the back of the
instrument panel is provided to protect the alternator
field circuit. On 1970 models and on, 2 manually-
resettable circuit breaker located on the switch panel
is provided to protect the alternator field circuit.

16-42. ALTERNATOR VOLTAGE REGULATOR.

16-43. DESCRIPTION. The alternator voltage regu-
lator contains two relays. One relay is actuated by
the aircraft master switch and connects the regulator
to the battery. The second relay is a two-stage, vol-
tage sensitive device, which is used to control the
current applied to the field winding of the alternator.
When the upper set of contacts on the voltage regula-
tor relay are closed, full bus voltage is applied to the
field. This condition will exist when the battery is
being heavily charged or when a very heavy load is
applied to the system. When the upper contacts open,
as the voltage begins to rise toward normal bus volt-
age to the alternator field is reduced through a resis-
tor network in the base of the regulator, thus reducing
the output from the alternator. As the voltage con-
tinues to rise, assuming a very light load on.the sys-
tem, the lower contacts will close and ground the al-
ternator field and shut the alternator completely off.
Under lightly loaded conditions the voltage relay will
vibrate between the intermediate charge rate and the
lower (completely off) contacts. Under a moderate




load. the relay will vibrate between the intermediate
charge rate and the upper (full output) contacts.

The voltage relay is temperature compensated so that
the battery is supplied with the proper charging volt-
age for all operating temperatures. With the battery
fully charged (ship's ammeter indicating at or necar
sero) and a moderate load applied to the system (a
taxi light turned on), the voltage at the bus bar should
be within the range shown according to the air tem-
perature on the following chart:

TEMPERATURE BUS VOLTAGE
60 -174°F. . . . ... 13.8 - 14.1
75 -90°F. . . . ... 13.7 - 14.0
91 - 100°F . . . ... 13.6 - 13.9

The voltage regulator is adjustable but adjust-
ment on the airplane is not recommended. A
bench adjustment procedure is outlined in the
Cessna Alternator Charging Systems Service/
Parts Manual.

The voltage regulator is adjustable, but adjustment on
the aircraft is not recommended. A bench adjustment
procedure is outlined in the Cessna Alternator Charg-
ing Systems Service/Parts Manual.

1C-44. TROUBLE SHOOTING. For trouble shooting
the voltage regulator, refer to paragraph 16-39.

16-45. REMOVAL AND INSTALLATION. (Refer to
figure 16-5.)

a. Make sure that the master switch is off, or dis-
connect the negative lead from the battery.

b. Remove the connector plug from the regulator.

¢. Remove two screws holding the regulator on the
firewall, )

d. To replace the regulator, reverse the procedure.
Be sure that the connections for grounding the alter-
nator, wiring shields and the base of the regulator
are clean and bright before assembly. Otherwise,
poor voltage regulation and/or excessive radio noise
may result.

16-46. OVER-VOLTAGE WARNING SYSTEM.

16-47. DESCRIPTION. Beginning with 1972 Models,
an over-voltage warning system is incorporated in the
aircraft. The over-voltage warning system consists
of an over-voltage sensor switch and a red warning
light labeled, "HIGH VOLTAGE'", on the instrument
panel. When an over-voltage tripoff occurs the over-
voltage sensor turns off the alternator system and
the red warning light comes on. The ammeter will
show a discharge. Turn off both sections of the Mas-
Switch to recycle the over-voltage sensor. If the
over-voltage condition was transient, the normal al-
ternator charging will resume and no further action
is necessary. If the over-voltage tripout recurs,
then a generating system malfunction has occurred
such that the electrical accessories must be operated
from the aircraft battery only. Conservation of elec-
trical energy must be practiced until the flight can be
terminated. The over-voltage red warning light fila-
ment can be tested by turning off the Alternator por-
tion of the Master Switch and leaving the Battery
portion turned on. Tnis test does not induce an over-
voltage condition on the electrical system. On models
prior to aircraft serials 17TRG0243 and F17TRG0046,
should nuisance trip-outs occur caused by voltage -
spiks or transient voltage, Cessna Single-engine Ser-
vice Letter SE72-15 dated April 21, 1972 should be

complied with.
|WARNING|

On models manufactured prior to mid 1971
should alternator thru-bolt loosening or
breaking occur, Cessna Service Letter
SE71-40 dated November 24, 1971 should
be complied with. On models manufactured
after mid 1971 a new high strength thru-
bolt and a K shaped retainer are installed.
Torque bolts 45 to 55 pound-inches.

Alternator

Locknut

Adjusting Bracket

Upper Adjusting Bolt
Mounting Bracket Bolt
Mounting Bracket
Alternator Mounting Bolt
Drive Belt

Alternator Pulley Nut
Lower Adjusting Bolt

[

O‘.Om-‘lci.u‘

—

Figure 16-4.

Alternator Installation
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%k BEGINNING WITH 177RG0213

Filter - Radio Noise .
Wire to Master Switch
Firewall Shield

Voltage Regulator
Alternator Ground Wire
Regulator Ground Wire
Housing - Plug

Wire to Alternator "F"
Wire to Regulator

10. Wire to Alternator "A'"
%k11. Wire to High Voltage Light
12, Shields - Ground

D©OTD U W

16-49. DESCRIPTION. The aircraft lighting system
consists of instrument lighting (overhead console light,

Figure 16-5.
16-48. AIRCRAFT LIGHTING SYSTEM,

Voltage Regulator Installation
light, anti-collision strobe lights, control wheel map

light and courtesy lighting consisting of left and right

eyebrow lights and compass light), flashing beacon

16-50. TROUBLE SHOOTING,

wing courtesy lights and a pedestal light for cabin
floor lighting. '

TROUBLE

PROBABLE CAUSE

REMEDY

LANDING AND TAXI LIGHTS

OUT. .

Short circuit in wiring.

OK, proceed to step 3.

1. Inspect circuit breaker. I
circuit breaker is open, proceed
to step 2. I circuit breaker is

Defective wiring.

or replace wiring.

2. Test each circuit separately
until short is located. Repair

Defective switch.

3. Check voltage at lights with
master and landing and taxi light
switches ON. Should read bat-
tery voltage. Replace switch.

LANDING OR TAXI LIGHT
OUuT.

Lamp burned out.

new lamp. Replace lamp.

1. Test lamp with ohmmeter or

Open circuit in wiring.

Repair or replace wiring.

2. Test wiring for continuity.

FLASHING BEACON DOES
NOT LIGHT.

Short circuit in wiring.

OK, proceed to step 3.

1. Inspect circuit breaker. If
circuit breaker is open, proceed
to step 2. If circuit breaker is

®
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16-50. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

FLASHING BEACON DOES
NOT LIGHT (Cont).

Defective wiring.

2. Test circuit until short is lo-
cated. Repair or replace wiring.

Lamp hurned out.

3. Test lamp with chmmeter or
a new lamp. Replace lamp. If
lamp is good, proceed to step 4.

Open circuit in wiring.

4. Test circuit from lamp to
flasher for continuity. If no
continuity is present, repair or
replace wiring. If continuity is
present, proceed to step 5,

Defective switch.

5. Check voltage at flasher with
master and beacon switch on.
Should read battery voltage.
Replace switch. If voltage is
present, proceed to step 6.

Defective flasher.

6. Install new flasher.

FLASHING BEACON
CONSTANTLY LIT.

Defective flasher.

1. Install new flasher.

ALL NAV LIGHTS OUT.

Short circuit in wiring.

1. Inspect circuit breaker. If
circuit breaker is open, proceed
to step 2. If circuit breaker is
OK, proceed to step 3.

Defective wiring.

2. Isolate and test each nav light
circuit until short is located.
Repair or replace wiring.

Defective switch.

3. Check voltage at nav light with
master and nav light switches on.

Should read battery voltage. Re-

place switch.

ONE NAV LIGHT OUT.

Lamp burned out.

1. Inspect lamp. Replace lamp.

Open circuit in wiring.

2. Test wiring for continuity.
Repair or replace wiring.

ONE ANTI-COLLISION
STROBE LIGHT DOES
NOT LIGHT. THRU
1972 MODELS,

Flash tube burned out.

Test with new flash tube. Replace
flash tube.

Faulty wiring.

Test for continuity. Repair or
replace.

Faulty trigger head.

Test with new trigger head.
Replace trigger head.

BOTH ANTI-COLLISION
STROBE LIGHTS WILL
NOT LIGHT. THRU
1972 MODELS.

Circuit breaker open.

Inspect. Reset.
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16-50. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

BOTH ANTI-COLLISION
STROBE LIGHTS WILL

NOT LIGHT. THRU
1972 MODELS, (Cont).

Faulty power supply.

Listen for whine in power supply
to determine if power is operating.

Faulty switch.

Test for continuity. Repair or
replace.

Faulty wiring.

Test for continuity. Repair or
replace.

ONE ANTI-COLLISION
STROBE LIGHT DOES
NOT LIGHT. BEGINNING
WITH 1973 MODELS.

Flash tube burned out.

Test with new flash tube. Replace
flash tube.

Faulty power supply.

Listen for whine in power supply
to determine if power is operating.

Faulty wiring.

Test continuity. Repair or
replace.

BOTH ANTI-COLLISION
STROBE LIGHTS WILL
NOT LIGHT. BEGINNING
WITH 1973 MODELS.

Circuit breaker open.

Inspect. Reset.

Faulty switch,

Test for continuity. Repair or
replace.

Faulty switch,

Test for continuity. Repair or
replace.

DOME LIGHT TROUBLE.

Short circuit in wiring.

1. Inspect circuit breaker. If
circuit breaker is open, proceed
to step 2. U circuit breaker is
OK, proceed to step 3.

Defective wiring.

2. Test circuit until short is
located. Repair or replace
wiring.

3. Test for open circuit. Repair
or replace wiring. If no short cr
open circuit is found, proceed to

step 4.

Lamp burned out.

4. Test lamp with ohmmeter or
new lamp. Replace lamp.

Defective switch.

5. Check for voltage at dome
light with master and dome light
switch on. Should read battery
voltage. Replace switch.
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16-50. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

INSTRUMENT LIGHTS WILL
NOT LIGHT (THRU 1974
MODELS).

Short circuit in wiring.

1. Inspect circuit breaker. If
circuit breaker is open, proceed
to step 2. If circuit breaker is
OK, proceed to step 3.

Defective wiring.

2. Test circuit until short is lo-
cated. Repair or replace wiring.

3. Test for open circuit. Repair
or replace wiring. If no short or
open circuit is found, proceed to

step 4.

Defective rheostat.

4. Check voltage at instrument
light with master switch on.

Should read battery voltage with
rheostat turned full clockwise

and voltage should decrease as
rheostat is turned counterclockwise.
If no voltage is present or voltage
has a sudden drop before rheostat
has been turned full counterclock-
wise, replace rheostat.

Lamp burned out.

5. Test lamp with ohmmeter or
new lamp. Replace lamp.

INSTRUMENT LIGHTS WILL
NOT LIGHT (1975 MODELS
& ON).

Short circuit wiring.

1. Inspect circuit breaker. If
circuit breaker is open, proceed
to step 2. If circuit breaker is
OK, proceed to step 3.

Defective wiring.

2. Test circuit until short is lo-
cated. Repair or replace wiring.

3. Test for open circuit. Repair
or replace wiring. If no short or
open circuit is found, proceed to

step 4.

Faulty section in dimming
potentiometer.

4. Lights will work when control
is placed in brighter position.
Replace potentiometer.

Faulty light dimming
transistor.

5. Test both transistors with
new transistor. Replace faulty
transistor.

Faulty selector switch.

6. Inspect. Replace switch.

INSTRUMENT LIGHTS WILL
NOT DIM (1975 MODELS & ON).

Open resistor or wiring in
minimum intensity end of
potentiometer.

1. Test for continuity. Replace
resistor or repair wiring.

Shorted transistor.

2. Test transistor by substitution.
Replace defective transistor.
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16-50. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

CONTROL WHEEL MAP
LIGHT WILL NOT LIGHT.

Nav light switch turned off. 1.

Nav light switch has to be ON
before map light will light.

Short circuit in wiring. 2.

Check lamp fuse on terminal
board located on back of stationary
panel with ohmmeter. If fuse is
open, proceed to step 3. I fuse is
OK, proceed to step 4.

Defective wiring.

3. Test circuit until short is lo-
cated. Repair or replace wiring.

4. Test for open circuit. Repair
or replace wiring. If a short or
open circuit is not found, proceed
to step 5.

Defective map light assembly. 5.

Check voltage at map light
assembly with master and nav
switches on. If battery voltage
is present, replace map light
assembly.

16-51. LANDING AND TAXI LIGHTS. (THRU 1971
MODELS.)

16-52. DESCRIPTION. The landing and taxi light
are mounted in the leading edge of the left wing. A
clear plastic cover provides weather protection for
the lamps. The outboard lamp is the taxi light and
the inboard is the landing light. The landing light is
adjusted to throw its beam further forward than the
taxi light.

16-53. REMOVAL AND INSTALLATION. (Refer to
figure 16-6.)

a. Remove screws holding wing tip to wing, dis-
connect navigation light wire and remove wing tip.

b. Remove screws holding seal on rib to gain ac-
cess to lights through lightening hole in rib.

¢. Using a short screwdriver, reach in through the
lightening hole and remove the four attaching screws
(8) from the bracket assembly and remove the brac-
ket.

NOTE

Do not reposition the landing and taxi light
adjustment acrews (7). If readjustment is
required, refer to figure 16-6.

d. Remove the two screws securing the wiring to
the lamp contacts and remove the lamp.

e. Install new lamp and reassembly.

f. To replace plastic window, remove screws hold-
ing leading edge of rib to wing and remove leading
edge of rib.

g. Slide the plastic window out of the retainers, in-
stall new window and reassemble.
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16-54. LANDING AND TAXI LIGHTS. (BEGINNING
WITH 1972 MODELS).

16-55. DESCRIPTION. The landing and taxi lights
are located on the lower engine cowl. The taxi light
is on the left hand side and both lights are used for
landing. Lights are controlled by a inter-locking,
split rocker switch mounted on the instrument panel.
The right hand side of the switch for taxi and the

left for landing.

16-56. REMOVAL AND INSTALLATION. (Refer to
figure 16-6.)

a. Remove lower half of the engine cowl and discon-
nect landing and taxi lights leads.

b. Remove the three tinnerman screws holding plate
(6) and remove the lamp.

¢. Install new lamp and reassemble.

d. Connect leads to lamps and install cowl.

16-57. ADJUSTMENT OF LANDING AND TAXI
LIGHT (THRU 1971 MODELS). Refer to figure
16-6, sheet 1 of 2. Adjustment of the landing and
taxi light is pre-set at the factory with the adjust-
ment screws bottomed out against the bracket.
Should further adjustment be desired, turn adjust-
ment screws until desired setting is obtained.

16-58. ADJUSTMENT OF LANDING AND TAXI
LIGHT (BEGINNING WITH 1972 MODELS). Refer
to figure 16-6, sheet 2 of 2. Adjustment of the
landing and taxi lights is pre-set at the factory.
Should further adjustment be desired proceed as
follows;

a. Remove cowling as outlined in Section 11.

b. Install washers between bracket (2) and



I SECTION A-A I

~ . \\\ t;. /‘ " i
POSITION 1 2 3 4 5 6 AT -
"D (177R . . : : . . Sy
D" (1T7RG) | 1.12 [ 1.37 | 1.25| .81 | .44 94 Dol S -
s A s T
\* A
n

s Detail A

THRU 177TRG0212 A
AND F17TTRGO0042

1. Landing Lamp 5. Spring 9. Window
2. Bracket 6. Taxi Lamp 10. Retainer
3. Tinnerman Nut 7. Adjusting Screw 11. Seal
4. Washer 8. Screw 12. Rib

Figure 16-6. Landing Light Installation and Adjustment (Sheet 1 of 2)
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~\ 17TRG0213 THRU 17TRG0282 AND
F177TRG0043 THRU F17TRG0062

Detail A

“

K NOTE

A minimum of one gasket and
a maximum of two gaskets may
be used to secure lamp.

BEGINNING WITH 177RG0283
&9~ AND F177RG0063

Maximum of two washers

Tinnerman Screw
may be used.

Screw
Gasket

1. Nose Cap Detail A NOTE

2. Bracket

3. Tinnerman Nut Should further adjustment
4. Deflector be desired, washers may
5. Lamp be added between bracket
6. Plate (2) and nose cap (1). A

7.

8.

9.

Figure 16-6. Landing Light Installation and Adjustment (Sheet 2 of 2)
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Mount

Electrical Leads
Tail Navigation Light
Gasket

OCOV=-ITOmWNM
PN

Detail B

Bulb

Lens

L.ens Retainer
Screw
Bracket

10.
11.
12.
13.

1
8
Clamp
Detector - Light
Base - Lamp
Shield

Figure 16-7.

Navigation Lights Installation
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# #§ NOTE

2 , Beginning with aircraft serials

1
o 17TRG0338 and F177RG008S5 the

3ad¢ 100 watt lamp is replaced by a
g\/ . 125 watt lamp.

13 3¢

NOTE N

When inserting lamp into socket

always use a handkerchief or a 15
tissue to prevent getting finger-

prints on lamp.

[CAUTIGN]

Fingerprints on lamp may shorten Detail B
the life of the lamp.

% THRU 17TRG0282 AND F177TRG0062
#»* 17TRG0283 THRU 177TRG0301

# BEGINNING WITH 177RG0302 AND F177TRG00G3

Figure 16-8, Flashing Beacon Light Installation
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Detail A

THRU 17TRG0282
AND F17TRG0062 -9

% BEGINNING WITH 177RG0283
AND F1TTRGO0063

15

Detailc
BEGINNING WITH 177RG0283
AND F177R00063- Detail B
1, Nut 8. Insulated Washer 14. Flash Tube Assembly
2. Washer 9. Spring 15. Screw
3. Housing - Plug 10. Insulator 16. Lens Retainer
4. Bolt 11. Wing Tip 17. Lens
5. Power Supply 12. Wing Navigation Light 18. Bulb
6. Electrical Leads 13. Spacer 19. Seal
T. Cap 20. Gasket B

Figure 16-9. Anti-Collision Strobe Lights Installation
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nose cap (1). A maximum of two washers may
be used.
c. Reinstall cowling.

16-59. NAVIGATION LIGHTS.

16-60. DESCRIPTION. The navigation lights are
located on each wing tip and the top edge of the ver-
tical fin. The lights are controlled by a single
switch located on the instrument panel.

16-61. REMOVAL AND INSTALLATION. For re-
moval and installation of navigation lights, refer to
figure 16-17.

16-62. FLASHING BEACON LIGHT.

16-63. DESCRIPTION. The flashing beacon light is
attached to a (ABS) plastic mounting on the vertical
fin tip. The flashing beacon is an iodine-vapor lamp
electrically switched by a solid-state flasher assem-
bly. Thru aircraft serials 177RG0282 and F177TRG0062
the flasher assembly is located under the fin tip, air-
craft serial 17TRG0283 thru 177RG0301 the flasher
assembly is located on the left hand side of the tail-
cone at station 263. 00, beginning with serials
177RG0302 and F177TRG0063 the flasher assembly is
the bottom of the tailcone aft of station 263.00. The
switching frequency of the flasher assembly operates
the beacon at approximately 45 flashes per minute.

16-64. REMOVAL AND INSTALLATION. For re-
moval and installation of the flashing beacon light,
refer to figure 16-8.

16-65. ANTI-COLLISION STROBE LIGHTS.

16-66. DESCRIPTION. A white strobe light is in-
stalled on each tip and lights are vibration resistant
and operate on the principle of a capacitor discharge
into a xenon tube, producing an extermely high inten-
sity flash. Energy is supplied from a power supply,
mounted aft of the baggage cutain, on the left side of
the aircraft thru 1972 Models, and on each wing tip
rib beginning with 1973 Models.

16-67. REMOVAL AND INSTALLATION. Refer to
figure 16-9 as a guide for removal and installation
of the anti-collision strobe light components.

WARNING)

This anti-collision system is a high volt-
age device. Do not remove or touch tube
assembly while in operation. Wait at least
5 minutes after turning off power before
starting work.

16-67A. TRANSISTORIZED LIGHT DIMMING.

16-67B. DESCRIPTION. Beginning with aircraft
serial 17TRG0603 a remotely located two circuit
transistorized dimming assembly is-installed to con-
trol instrument panel lighting, radio lighting and elec-
troluminescent panel lighting, if installed. Panel
light dimming controls are increased from two to
three. This is accomplished by a concentric knob

16-24 Change 3

arrangement on one of the existing control knobs.

The right hand knob controls the radio lighting, the
center portion of the left hand knob controls electro-
luminescent panel lighting and the other knob controls
post lighting instrument cluster, flood and compass
lighting. The dimming assembly is located on the
inboard side of the glove box.

16-67C. REMOVAL AND INSTALLATION. For re-
moval and installation of transistorized dimming
assembly refer to figure 16-9A.

16-67D. ELECTROLUMINESCENT PANEL LIGHT-
ING.

16-67E. DESCRIPTION. The electroluminescent
lighting consists of four "EL" panels; the left hand
switch panel, the center panel, the right hand circuit
breaker panel and the flap panel. The ac voltage re-
quired to drive the panels is supplied by a small
inverta-pack (power supply) located on the inside,
upper portion of the firewall, on the left hand side.
The intensity of the "EL'" panel lighting is controlled
by the center portion of the panel lighting rheostat
knob.

16-67F. REMOVAL AND INSTALLATION. For re-
moval and installation refer to figure 16-9B.

16-68. INSTRUMENT LIGHTING.

16-69. DESCRIPTION. The instrument panel light-
ing is fabricated in two separate sections. The lower

two-thirds of the instrument panel is illuminated by
an overhead light console mounted immediately for-

‘ward of the cabin ventilation system. The lighting

for the upper one-third of the instrument panel is
provided by four small lights located in the instru-
ment panel glare shield. The intensity of the instru-
ment panel lighting is controlled by a dimming rheo-
stat located on the left side of the instrument panel.

16-70. REMOVAL AND INSTALLATION. For re-
moval and installation of instrument panel lights,
refer to figuer 16-10, 16-11.

16-71. DOME LIGHT.

16-72. DESCRIPTION. The dome light is located in
the aft end of the overhead console and provides for
cabin lighting. The dome light consists of a frosted
lens and a single bulb controlled by a switch located
in the center of the overhead console.

16-73. REMOVAL AND INSTALLATION. For re-
iréoval and installation of dome light, refer to figure
-11.

16-74. COMPASS AND RADIO DIAL LIGHTING,

16-75. DESCRIPTION. The compass and radio dial
lights are contained within the individual units. The
compass light.is controlled by the instrument light
dimming rheostat and the radio lights are controlled
by the radio light dimming rheostat. Both rheostats
are located on the left side of the panel.




Detail B

Set Screw

Knob (Radio Lights)
Knob (Panel Lights)
Knob (EL Panel Lights)
Rheostat (Panel and EL Panel Lighting)
Rheostat (Radio Lights)
Heat Sink

Transistor

Insultaor

Washer

Screw

HO@CDQG’U‘-&WN?‘

—

Figure 16-9A., Transistorized Light Dimming Installation
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EL (Switch Panel)

EL (Center Panel)

EL (Circuit Breaker Panel)
EL (Flap Panel)

Firewall

Stiffener

Power Supply
Screw
Washer

Figure 16-9B. Electroluminescent Panel Lighting Installation
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16-7¢. COURTESY LIGHTING. courtesy lights is located on the left hand doorpost.

16-77. DESCRIPTION. A courtesy light is located 16-78. REMOVAL AND INSTALLATION. For re-
on the underside of each wing and in the lower por- moval and installation of courtesy lights, refer to
tion of the pedestal. The switch operating all three figure 16-12.

Detail A

Shield

Nut

Lamp Assembly
. Electrical Leads
. Housing

. Screw

[« JXS, B S PL I - ]

Figure 16-10. Instrument Brow Light Installation
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INSTRUMENT FLOOD
LIGHT INSTALLATION
R —

. Lamp

. Socket

. Washer

Cotter pin

Pin

Bracket

Screw

Horoo v tal Adjustmaent

Q=AM U WD
PP

9. Vertical Adjustment
10. Angle
11. Nut
12. Instrument Light Bracket
13. Dome Light Switch
14, Dome Light Window
15. Overhead Console
16. Instrument Light Lens

16-26

Figure 16-11. Dome and Instrument Lights Installation




16-79. CONTROL WHEEL MAP LIGHT.

16-80. DESCRIPTION. An optional control wheel
map light is available on the 177TRG. The map

light is mounted on the underside of the control wheel
and the light intensity is controlled by a thumb oper-
ated rheostat. For dimming, the rheostat should be
turned clockwise. The NAV LIGHTS switch must be
turned on to operate the map light.

16-81. REMOVAL AND INSTALLATION. (Refer to
figure 16-14.)

a. For easy access to the map light assembly ro-
tate the control wheel 90°.

b. On 1972 Models, remove terminal block cover.

¢. Label the wires connecting the map light assem-
bly (termianl block) and remove screws securing the
wires to the terminal block.

d. Remove screws securing map light to the control
wheel and remove map light assembly.

e. For reassembly reverse this procedure.

16-82. STALL AND GEAR WARNING UNIT.

16-83. DESCRIPTION. The stall and gear warning
unit is mounted on the inboard side of the map com-
partment. The unit contains two independently oper-
ated horns. One horn is a stall warning horn design-
ed to emit a high-pitched, steady sound when actu-
ated by the stall warning switch mounted in the lead-
ing edge of the left wing. The other horn is a gear
warning horn designed to emit a interrupted lower-
pitched gear warning signal. The gear warning horn
will sound whenever the throttle is retarded below 12
inches manifold pressure (master switch on) with the
gear up.

16-84. REMOVAL AND INSTALLATION. For re-
moval and installation of the stall and gear warning
unit, refer to figure 16-13.

16-85. STALL WARNING SWITCH.

16-86. DESCRIPTION. The stall warning switch is
installed in the leading edge of the left wing and is
actuated by airflow over the surface of the wing. The
switch will close as a stall condition is approached,
actuating the stall warning horn. The horn should
sound at approximately five to ten miles per hour
above the actual stall speed. Initial installation of the

SHOP NOTES:

switch should be with the lip of the warning gwitch ap-
proximately one sixteenth of an inch below the center
line of the wing skin cutout. Test fly the aircraft to
determine if the horn sounds at the desired speed. If
the horn sounds too soon, move the unit down slightly;
if too late, move the unit up slightly.

16-87. REMOVAL AND INSTALLATION. For re-
moval and installation of the stall warning switch
refer to figure 16-16.

16-88. PITOT AND STALL WARNING HEATER
CIRCUITS.

16-89. DESCRIPTION. Electrical heater units are *
incorporated in some pitot tubes and stall warning
switch units. The heaters offset the possibility of

ice formation on the pitot tube and stall warning actu-
ator switch. The heaters are integrally mounted in
the pitot tube and stall warning actuator switch. Both
heaters are controlled by the pitot heat switch.

16-90. REMOVEL AND INSTALLATION. For re-
moval and installation refer to figure 16-15and 16-16.

16-91. LANDING GEAR INDICATOR LIGHTS.

16-92. DESCRIPTION. The position of the landing
gear on the Model 177RG is indicated by two press-
to-test lamp assemblies mounted on the left side of
the switch panel. The green light is on when all the
wheels are down and locked; the amber is on when all
the wheels are up and locked. If any wheel assumes
an intermediate position of neither up and locked or
down and locked, both lights will be dark. The hood
of each light is removable for bulb replacement, and
has a dimming shutter.

16-93. REMOVAL AND INSTALLATION. _
a. Remove the hood on either light by unscrewing
counterclockwise. The lamp bulb is in the hood and
may be replaced by pulling it out and inserting a new

lamp.

b. To remove the lamp socket assembly, remove
the nut from the assembly on the front side of the
panel.

c. Tag and unsolder the wires from the socket
assembly.

d. To replace a lamp socket assembly, reverse
the above procedure.
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Detail A
COURTESY LIGHT
—

[ ) 1. Grommet 6. Cover Plate
10 . s 2, Screw 7. Tinnerman Nut
AN L@ 3. Shield 8. Nut
PEDESTAL LIGHT 4. Socket 9. Lens Assembly
——— petail B 5. Lamp 10, Cover Assembly

Figure 16-12. Courtesy Lights Installation

Nut

Screw

Base - Dual Warning Unit
Circuit Board Assembly

Horn - Gear Warning

Cover Assy - Dual Warning Unit
Plug Button

Housing - Connector

Horn - Stall Warning
Lockwasher Detail A

[

Figure 16-13, Stall and Gear Warning Unit
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sk BEGINNING WITH 17TRG0205
#THRU 17TTRG0212

Control Wheel Assembly
Spacer
Map Light Assembly
Screw

Plate

Cable Assembly
Control Column
. Nut

. Fuse

10. Clamp

‘Dm-lmU’lrhCJN:-

11, Lamp
12. Rheostat
13. Cover

Figure 16-14. Control Wheel Map Light Installation
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Connector Assembly
Doubler

Screw

Heater Assembly
Pitot Tube

NOTE

On AIRCRAFT 177TRG0213 THRU
177RG0279, Single-engine Service
Letter SE72-30, Dated September
29, 1972 should be complied with.

1.
2.
3.
4

Wing Skin
Actuator
Tinnerman Nut
Screw
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Figure 16-16. Stall Warning Switch
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12 Knob

Element

Socket

Panel or Pedestal
Ground Strap
Shell

Circuit Breaker
Nut

Washer

Power Wire
Ground Wire
Screw

Pt bt et
NI=OWR-JMN N EW-=

Figure 16-17. Cigar Lighter Installation

16-94. CIGAR LIGHTER.

16-95. DESCRIPTION. The cigar lighter is mounted

on the front of the instrument panel pedestal and is
equipped with a thermal-actuated circuit breaker
which is attached to the rear of the cigar lighter.
The circuit breaker will open if the lighter becomes
jammed in the socket or held in position too long.

The circuit breaker may be reset by inserting a small

probe into the . 078 diameter hole in the back of the
circuit breaker and pushing lightly until a click is

heard.
{CAUTION]

Make sure the master switch is "OFF" before
inserting probe into the circuit breaker on
cigar lighter to reset.

16-96. REMOVAL AND INSTALLATION. Refer to
figure 16-117.)

a. Ensure that the master switch is "OFF."

b. Remove cigar lighter element.

¢. Disconnect wire on back of lighter.

d. Remove shell that screws on socket back of

panel.
e. Remove cigar lighter ground strap.

NOTE

The cigar lighter is mounted in a royalite
panel. In order for the lighter to be
grounded and to operate, a ground strap
must be installed.

f. The socket will then be free for removal.
g. To install a cigar lighter, reverse this proce-
dure.
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16-97. EMERGENCY LOCATOR TRANSMITTER.

16-98. DESCRIPTION. Two .ypes of Emergency
Locator Transmitters (ELT) have been installed in
Cessna aircraft. Each of the ELT's is a self-con-
tained, solid state unit, having its own power supply,
with an external mounted antenna. The transmitters
are designed to transmit simultaneously on dual
emergency frequencies of 121. 5 and 243. 0 Mega-
hertz. All units were mounted in the tailcone, aft
of the baggage curtain on the right hand side. The
transmitters were both designed to provide a broad-
cast tone that is audio modulated in a swept manner
over the range of 1600 to 300 Hz in a distinct, easily
recognizable distress signal for reception by search
and rescue personnel, and others monitoring the
emergency frequencies. Power is supplied to the
transmitter by a battery-pack which has the service
life of the batteries placarded on the batteries and
also on the outside end of the transmitter. ELT's
thru early 1974 models, were equipped with a battery-
pack containing six, magnesium ''D'" size dry cell
batteries wired in series. Mid 1974 and on, ELT's
are equipped with a battery-pack containing four
lithium D" size batteries wired in series.

The ELT exhibits line of sight transmission charac-
teristics which correspond approximately to 100
miles at a search altitude of 10,000 feet. When bat-
tery inspection and replacement schedules are ad-
hered to, the transmitter will broadcast an emer-
gency signal at rated power (75 MW-minimum), for
;;;)ntinuous period of time as listed in the following
e.

TRANSMITTER LIFE
TO 75 MILLIWATTS OUTPUT

8 Cell 4 Cell
Temperature Magnesium Lithium
Battery Pack Battery Pack
+130°F 89 hrs 115 hrs
+ T70°F 95 hrs 115 hrs
- 4°F 49 hrs 95 hrs
- 40°F 23 hrs 70 hrs

Battery-packs have a normal shelf life of five to ten
(5-10) years and must be replaced at 1/2 of normal
shelf life in accordance with TSO-C91. Cessna
specifies 3 years replacement of magnesium (6-cell)
battery-packs and 5 years replacement of lithium
(4-cell) battery packs.

16-99. OPERATION. A three position switch on the
forward end of the unit controls operation. Placing
the switch in the ON position will energize the unit
to start transmitting emergency signals. In the OFF
position, the unit is inoperative. Placing the switch
in the ARM position will set the unit to start trans-
mitting emergency signals only after the unit has
received a 5g (tolerances are +2g and -0g) impact
force, for a duration of 11-16 milliseconds.

16-32 Change 3

[CAUTION]|

Do not leave the emergency locator transmitter
in the ON position longer than 5 seconds or
you may activate downed aircraft procedures
by C.A.P., D.O.T. or F.A. A. personnel.

IWARNING'

Magnesium (6-cell) battery-packs (excluding
4 cell lithium battery-packs) after prolonged
continuous use (1 hour) in a sealed environ-
ment give off explosive gas. If your ELT
has operated for this time period or longer,
as a precautionary measure, loosen the
ELT cover screws, lift the cover to break
air tight seal and let stand for 15 minutes
before tightening screws. Keep sparks,
flames and lighted cigarettes away from
battery-pack.

NOTE

After relatively short periods of inactivation,
the magnesium (6-cell) battery-pack develops
a coating over its anode which drastically
reduces self discharge and thereby gives

the cell an extremely long storage life.

This coating will exhibit a high resistance

to the flow of electric current when the
battery is first switched on. After a short
while (less than 15 seconds), the battery
current will completely dissolve this coating
and enable the battery to operate normally.
If this coating is present when your ELT is
activated, there may be a few seconds delay
before the transmitter reaches full power.

16-100. CHECKOUT INTERVAL:
100 HOURS.

a. Turn aircraft master switch ON.

b. Turn aircraft transceiver ON and set frequency
on receiver to 121.5 MHz.

c. Remove the ELT's antenna cable from the ELT
unit.

d. Place the ELT's function selector switch in the
ON position for 5 seconds or less. Immediately re-
place the ELT function selector switch in the ARM
position after testing ELT.

e. Test should be conducted only within the time
period made up of the first five minutes after any

hour.
[CAUTION]

Tests with the antenna connected should be
approved and confirmed by the nearest control
tower.

NOTE

Without its antenna connected, the ELT will
produce sufficient signal to reach your receiver,
yet it will not disturb other communications

or damage output circuitry.
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EmtEGENCT (OCAION THANSMITTER

INSTALLED APT OF THIS PARLIION '

wUST B SLAVICED 18 ACCORDANCE A
Wil 240 PART 9132 o /

PLACARD LOCATED ON UPPER R H. B
CORNER OF BAGGAGE CURTAIN \\ /

Detail A

1 C589510-0102 TRANSMITTER
(6 CELL MAGNESIUM BATTERY PACK)

C589510-0202 TRANSMITTER
(4 CELL LITHIUM BATTERY PACK)

Placard 8. Mounting Bracket 15. Cover

Antenna 9. Sta-Strap 16. Washer - Rubber

Washer 10. Fabric Fastener - Hook 17. Screw

Nut 11. Fabric Fastener - Pile 18. Transmitter - 4 Cell Bat. -Pack
Antenna Cable 12. Transmitter - 6 Cell Bat. -Pack 19. Battery Pack - 4 Cell Bat. -Pack
Rivet 13. Battery Pack - 6 Cell Bat. -Pack 20. Collapsible Antenna

Tailcone Skin 14. "O" Ring Gasket

Figure 16-18. Emergency Locator Transmitter Installation
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NOTE

After accumulated test or operation time
equals 1 hour, battery-pack replacement
is required.

e. Check calendar date for replacement of battery-
pack. This date is supplied on a sticker attached to
the outside of the ELT case and to each battery.

16-101. REMOVAL AND INSTALLATION OF TRANS-
MITTER. (Refer to figure 16-18.)
a. Remove baggage curtain to gain access to the

transmitter and antenna. .
b. Disconnect co-axial cable from end of transmit-

ter.
€. Cut four sta-straps and remove transmitter.

NOTE

Transmitter is also attached to the mounting
bracket by velcro strips, pull transmitter
to free from mounting bracket and velcro.

NOTE

To replace velcro strips, clean surface
thoroughly with clean cloth saturated in

one of the following solvents: Trichloric
thylene, Aliphatic Napthas, Methyl Ethyl
Ketone or Enmar 6094 Lacquer Thinner.
Cloth should be folded each time the sur-
face is wiped to present a clean area and
avoid redepositing of grease. Wipe sur-
face immediately with clean dry cloth, do
not allow solvent to dry on surface. Apply
Velcro #40 adhesive to each surface in a
thin even coat and allow to dry until quite
tacky, but no longer transfers to the finger
when touched (usually between 5 and 30
minutes). Porous surfaces may require
two coats. Place the two surfaces in contact
and press firmly together to insure intimate
contact. Allow 24 hours for complete cure.

16-102. REMOVAL AND INSTALLATION OF MAG-
NESIUM SIX (6) CELL BATTERY-PACK. (Refer to
figure 16-19.)

NOTE

Transmitters equipped with the 6 cell
battery-pack can only use the 4 cell
lithium battery-pack as a replacement
battery-pack. Refer to paragraph 16-103
for replacement details.

b. Remove the nine screws and rubber washers
attaching the cover to the case and then remove the
cover to gain access to the battery-pack.
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TRANSMITTER
C589510-0102

Lo._, N p——} A
4‘}11&\1, Z BATTERY -PACK

C589510-0105
(6 Cell Magnesium)

CONNECTOR

Figure 16-19. Magnesium 6 Cell
Battery-Pack Installation

NOTE

Retain the rubber "O" ring gasket, screws
and rubber washers for reinstallation.

c. When replacing the battery-pack with another 6
cell battery-pack which has a plastic connector
attached to the battery leads, merely disconnect the
old battery-pack and replace with a new battery-pack,
making sure the plastic connectors are completely
mated. (Refer to figure 16-18.)

[cAUTiON]

Some early transmitters equipped with the

6 cell battery-pack were delivered with
transmitter leads soldered directly to the
battery-pack. Failure to observe proper
polarity in connecting a new battery-pack

in the transmitter may result in immediate
failure of transistorized components attached
to the printed circuit board in the transmitter.

NOTE

Before installing the new 6 cell battery-
pack, check to ensure that its voltage is
10. 8 volts or greater.

d. When replacing a 6 cell magnesium battery-pack
with a 4 cell lithium battery-pack, merely disconnect
the old battery-pack and replace with a 4 cell battery-
pack, as shown in figure 16-20.

NOTE
Before installing the new 4 cell battery-

pack, check to ensure that its voltage is
11. 2 volts or greater.



[CAUTION]

If it is desirable to replace adhesive material
on the 4 cell battery-pack, use only 3M Jet
Melt Adhesive #3738. Do not use other ad-
hesive materials since other materials may
corrode the printed circuit board assembly.

e. Replace the transmitter cover by positioning the
rubber "O" ring gasket on the cover and pressing the
cover and case togehter, attach with nine rubber
washers and screws.

NOTE

Care should be taken to avoid trapping the
rubber ""O" ring gasket and over-tightening
screws.

f. Remove the old battery-pack placard from the
end of transmitter and replace with new battery-pack
placard supplied with the new battery-pack.

[CAUTION]

Be sure to enter the new battery-pack expira-
tion date in the aircraft records. It is also
recommended this date be placed in your
ELT Owner's Manual for quick reference.

16-103. REMOVAL AND INSTALLATION OF LITHIUM
FOUR (4) CELL BATTERY-PACK. (Refer to figure
16-20.)

NOTE

Transmitters equipped with the 4 cell battery-
pack can only be replaced with another 4 cell
battery-pack.

a. After the transmitter has been removed from the
aircraft in accordance with para. 16-101, place the
transmitter switch in the OFF position.

b. Remove the nine screws attaching the cover to
the case and then remove the cover to gain access to
the battery-pack.

NOTE

Retain the rubber "Q'" ring gasket, rubber
washers and screws for reinstallation.

c. Disconnect the battery-pack electrical connector
and remove battery pack.

d. Place new battery-pack in the transmitter with
four batteries as shown in the case in figure 16-20.

e. Connect the electrical connector as shown in
figure 16-20.

BATTERY PACK
C589510-0205
(4 Cell Lithium)

TRANSMITTER
€589510-0202

ELECTRICAL WJET MELT
CONNECTOR ADHESIVE

3M (PN 3738)

Figure 16-20. Lithium 4 Cell
Battery- Pack Installation

NOTE

Before installing the new 4 cell battery-
pack, check to ensure that its voltage is
11. 2 volts or greater.

[CAUTION}

If it is desirable to replace adhesive material
on the 4 cell battery-pack, use only 3M Jet
Melt Adhesive #3738. Do not use other ad-
hesive materials since other materials may
corrode the printed circuit board assembly.

f. Replace the transmitter cover by positioning the
rubber ""O" ring gasket on the cover and pressing the
cover and case together. Attach cover with nine
screws and rubber washers.

16-104. TROUBLE SHOOTING, Should your Emer-
gency Locating Transmitter fail the 100 Hour per-
formance checks, it is possible to a limited degree
to isolate the fault to a particular area of the equip-
ment. In performing the following trouble shooting
procedures to test peak effective radiated power,
you will be able to determine if battery replacement
is necessary or if your unit should be returned to
your dealer for repair.
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TROUBLE

PROBABLE CAUSE

REMEDY

*POWER LOW

Low battery voltage.

1. Set toggle switch to off.

2. Remove plastic plug from the remote jack
and by means of a Switchcraft #750 jackplug,
connect a Simpson 260 model voltmeter and
measure voltage. If the battery-pack voltage
on C589510-0102 Transmitter is 10. 8-volts
or less, the battery-pack is below specifica-
tion. I the battery-pack voltage on the
C589510-0202 transmitter is 11. 2-volts or
less, the battery-pack is below specification.

Faulty transmitter.

3. If the battery-pack voltage meets the
specifications in step 2, the battery-pack
is O.K. If the battery is O.K., check the
transmitter as follows:

a. Remove the voltmeter.

b. By means of a switchcraft 750 jackplug
and 3 inch maximum long leads, connect a
Simpson Model 1223 ammeter to the jack.

c. Set the toggle switch to ON and observe
the ammeter current drain. If the C589510-
0102 or C589510-0202 transmitter has a
current drain in the 85-100 ma range, the
transmitter or the coaxial cable is faulty.

Faulty co-axial
antenna cable.

4. Check co-axial antenna cable for high
resistance joints. If this is found to be
the case, the cable should be replaced.

*This test should be carried out with the co-axial cable provided with your unit.

SHOP NOTES:
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ELECTRICAL LOAD ANALYSIS CHART

ALL MODELS

STANDARD EQUIPMENT (Running Load)

1971

1972

AMPS REQD
1973 | 1974 {1975 }

Battery Contactor.

Clock .

Cylinder Head Temperature Indxcator

Fuel Quantity Indicator .

Instrument Lights ..
a. Instrument Panel Eye Brow Lxghts ..
b. Instrument Light Mounted in Console .
c¢. Compass . .

Lamp - Gear Up or Gear Down

Position Lights . ..

Turn Coordinator. .

OPTIONAL EQUIPMENT (Running Load)

——

S —————

Brittain Wing Leveler. .

Cessna 300 ADF (Type R-521B)

Cessna 300 ADF (Type R-546A)

Cessna 300 ADF (Type R-546E)

Cessna 300 DME (KN-60B)

Cessna 300 DME (KN-60C)

Cessna 300 HF Transceiver . .

Cessna 300 Transceiver (Type RT 524A)
Cessna 300 Marker Beacon (Type R-502B)

Cessna 300 Nav/Com (Type RT-517R or RT- 540A) .

Cessna 300 Nav/Com (Type RT-5284A)
Cessna 300 Nav/Com (Type RT-528E)
Cessna 300 Nav/Com (Type RT-508A)
Cessna 300 Nav/Com (Type RT-308C)
Cessna 300 Nav/Com (Type RT-328A)
Cessna 300 Nav/Com (Type RT-328C)
Cessna 300 Nav/Com (Type RT-328D)
Cessna 300 Navomatic Autopilot (Type AF 394A)

Cessna 300A Navomatic Autopilot (Type AF-395A) . .
Cessna 200A Navomatic Autopilot (Type AF-295A) . .
Cessna 200A Navomatic Autopilot (Type AF-295B) . .

Cessna 300 Transponder (Type KT-75R)

Cessna 300 Transponder (Type KT-76 & KT-78) . .

Cessna 300 Transponder (Type RT-359A) .
Cessna 400 ADF (Type R-324A)

Cessna 400 ADF (Type R-346A)

Cessna 400 ADF (Type R-446A) . . .
Cessna 400 Glideslope (Type R-543B).
Cessna 400 Glideslope (Type R-443A).
Cessna 400 Glideslope (Type R-443B). . .
Cessna 400 Marker Beacon (Type R-402A)
Cessna 400 Nav/Com (Type RT-422A).
Cessna 400 Nav/Com (Type RT-5224).
Cessna 400 Nav/Com (Type RT-428A). . .
Cessna 400 Transceiver (Type RT-4324A) .
Cessna 400 Transceiver (Type RT-532A) . .
Cessna 400 Transponder (Type RT-506A) . .
Cessna 400 Transponder (Type RT-459A) .
Cessna EA-401A Encoding Altimeter .

Narco Mark 12 Nav/Com (Type VOA40 and VOASO)- .

Narco UGR-2 Glideslope Receiver . .
King KA-25C Isolation Amplifier .
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ELECTRICAL LOAD ANALYSIS CHART

ALL MODELS
AMPS REQD
OPTIONAL EQUIPMENT (Running Load) - (CONT) 1971} 1972 1973} 1974 1975'
Bl KingKN-60CDME . . . . . . . . . .. B — | — )30
Single-Sideband HF Transceiver . . . . . . . . . . . . . . . . 5.0 5.0 5.0 5.0 5.0
Control Wheel Map Light . . . . . . . . . . . . « . . « .« .. .16 .16 .16 .16 .16
Flashing Beacon Light . . . . . . . . . « . . « « « « + o . 7.0 7.0 7.0 7.0 7.0
Heaters, Stall Warning and Pitot . . . . . . . . . . . . - . . 10.0 | 10.0 10.0 {10.0 J10.0
Hourmeter . . . . . . . . R * . . * he
Strobe Lights . . . . . . . . . « « o .0 e e 4.0 4.0 4.0 4.0 4.0
Turn & Bank Indicator . . . . . . . . « « + o ¢ o o e e e e 0.2 0.2 0.2 0.2 0.2
fl Pantronics PT10-A HF Transceiver . . . . . . S — | — (e
ITEMS NOT CONSIDERED AS PART OF RUNNING LOAD
Auxiliary Fuel Pump . . . . . . . . . o o o o e e e e 3.0 3.0 3.0 3.0 3.0
Cigarette Lighter . . . . . . . « « « . « « + o v o 0 o o 10.0 | 10.0 10.0 | 10.0 J10.0
Console Dome Light . . . . . . . . . . . .« . . e e .3 2.5 2.5 2.5 2.5
Flap MOtOr . . . . . . o . & v o o v o e e e e e e . 15.0 | 15.0 15.0 |15.0 |15.0
Landing Lights . . . . . - .« « « « v « + o v v e e e 15.6 | 20.0 20.0 120.0 [20.0
Oil Dilution System . . . . . . . . + « - ¢« « « ¢ o . e ... . 1.0 1.0 1.0 1.0 1.0
Stall and Gear Warning Horn . . . . . . . . . . . « « .+ . - 0.25} 0.25 0.25] 0.25 | 0.25
Wing Courtesy Lights and Pedestal Light ............ 2.5 2.5 2.5 2.5 2.5
Gear Pump Motor . . . . . . . . . . . . .. e e e e e e 30.0 | 30.0 30.0 |30.0 }30.0
*Negligible
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17-1. STRUCTURAL REPAIR.

17-2. REPAIR CRITERIA. Although this section
outlines repair permissible on structure of the air-
craft, the decision of whether to repair or replace a
major unit of structure will be influenced by such
factors as time and labor available and by a com-
parison of labor costs with the price of replacement
assemblies. Past experience indicates that replace-
ment, in many cases, i8 less costly than major re-
pair. Certainly, when the aircraft must be restored
to its airworthy condition in a limited length of time,
replacement is preferable. Restoration of a damag-
ed aircraft to its original design strength, shape and
alignment involves careful evaluation of the damage,
followed by exacting workmanship in performing the
repairs., This section suggests the extent of atruc-
tural repair practicable on the aircraft and supple-
ments Federal Aviation Regulation, Part 43. Con-
sult the factory when in doubt about a repair not
specifically mentioned here,

17-3. EQUIPMENT AND TOOLS.

17-4. SUPPORT STANDS. Padded, reinforced saw-
horse or tripod type support stands, sturdy enough to
support any assembly placed upon them, must be used
to store 2 removed wing or tailcone. Plans for local
fabricatfon of support stands are contained in figure
17-1. The fuselage assembly, from the tailcone to the
firewall, must NOT be supported from the underside,
since the skin bulkheads are not designed for this pur-
pose. Adapt support stands to fasten to the wing-
attach points or landing gear attach-points when sup-
porting a fuselage.

17-5. FUSELAGE REPAIR JIGS. Whenever a repair
is to be made which could affect structural alignment,
suitable jigs must be used to assure correct align-
ment of major attach points, such as fuselage, fire-
wall, wing and landing gear. These fuselage repair
jigs are obtainable from the factory.

17-8. WING JIGS. These jigs serve as 2 holding
fixture during extensive repair of a damaged wing,
and locates the root rib, leading edge and tip rib of
the wing. These jigs are also obtaimable from the
factory.

17-7. REPAIR MATERIALS. Thickness of a mate-
rial on which a repair is to be made can easily be de-
termined by measuring with a micrometer. In gen-
eral, material used in Cessna aircraft covered in
this manual is made from 2024 aluminum alloy, heat
treated to a2 -T3, -T4, or -T42 condition. If the

type of material cannot readily be determined, 2024-
T3 may be used in making repairs, since the strength
of - T3 is greater than -T4 or--T42 (-T4 and - T42
may be used interchangeably, but they may not be
substituted for - T3. When necessary to form a part
with a smaller bend radius than the standard cold
bending radius for 2024-T4, use 2024-0 and heat
treat to 2024- T42 after forming. The repair mate-
rial used in making a repair must equal the gauge of
the material being repaired unless otherwise noted.
It is often practical to cut repair pieces from service
parts listed in the Parts Catalog. A few components
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(empennage tips, for example) are fabricated from
thermo-formed plastic or glass fiber constructed
material.

17-8. WING ANGLE-OF-INCIDENCE. Angle-
of-incidence and wing twist (washout) are listed
in the following chart. The cantilever wing has
a uniform twist from the root rib to the tip rib.
The amount of twist between these two ribs is
the difference between the angle-of-incidence at
the root and the angle-of-incidence at the tip.
(Refer to figure 17-2.)

WING
Angle-of-incidence, Root. . . +4.12°
Angle-of-incidence, Tip . . . + .72°
Twist (Washout) . . . . . . . +3.40°
17-9. WING.

17-10. DESCRIPTION. The wing is sheet-metal
constructed, with a single main spar, two fuel spars,
formed ribs and stringers. The front fuel spar also
serves as an auxiliary spar and is the forward wing
attaching point. An inboard section forward of the
main spar is sealed to form an integral fuel bay
area. The main spar consists of milled spar caps
and attaching tittings joined by a web section. The
aft fuel spar is a formed channel. The front fuel
spar is a built-up assembly consisting of a formed
channel, doubler, attach strap and support angle.
Stressed skin, riveted to the ribs, spars and string-
ers, completes the wing structure. Access openings
(hand holes with removable cover plates) are located
in the underside of the wing between the wing root
and tip section. These openings afford access to the
flap and aileron bellcranks, flap drive pulleys, flap
actuator in left wing, flap and aileron control cable
disconnect points, fuel adapter plate, air scoop con-
nectors and electrical wiring.

17-11. WING SKIN.

17-12. NEGLIGIBLE DAMAGE. Any smooth dents
in the wing skin that are free from cracks, abrasions
and sharp corners, which are not stress wrinkles
and do not interfere with any internal structure or
mechanism, may be considered as negligible damage
in any area of the wing. Outboard of wing station
40,00 in areas of low stress intensity, cracks, deep
scratches or sharp dents, which after trimming or
stop drilling can be enclosed by a two-inch circle,
can be considered negligible if the damaged area is
at least one diameter of the enclosing circle away
from all existing rivet lines and material edges.

The area on the lower surface of the wing between
the two stringers adjacent to the main spar is not
considered low stress intensity. Stop drilling is
considered a temporary repair and a permanent re-
pair should be made as soon as practicable.

17-13. REPAIRABLE DAMAGE. Repairs must not
be made to the upper or lower wing skin inboard of
station 40. 00 without factory approval, However, an



entire skin may be replaced without factory approval.
Refer to Section 1 for wing station locations. Figure
17-4 outlines typical repairs to be employed in patch-
ing skin, Before installing a patch, trim the damag-
ed area to form a rectangular pattern, leaving at
least a one-half inch radius at each corner and de-
burr. The sides of the hole should lie span-wise or
chord-wise. A circular patch may also be used. If
the patch is in an area where flush rivets are used,
make a flush patch type of repair; if in an area where
flush rivets are not used, make an overlapping type
of repair. Where optimum appearance and airflow
are desired, the flush patch may be used. Careful
workmanship will eliminate gaps at butt-joints;
however, an epoxy type filler may be used at such
joints.

17-14. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. If a skin is badly damaged, repair must
be made by replacing an entire skin panel, from one
structural member to the next. Repair seams must
be made to lie along existing structural members
and each seam must be made exactly the same in re-
gard to rivet size, spacing and pattern as the manu-
factured seams at the edges of the original sheet. I
the manufactured seams are different, the stronger
must be copied. If the repair ends at a structural
member where no seam is used, enough repair panel
must be used to allow an extra row of staggered
rivets, with sufficient edge margin, to be installed.

17-15. WING STRINGERS.

17-16. NEGLIGIBLE DAMAGE. Refer to paragraph
17-12,

17-17. REPAIRABLE DAMAGE. Figure 17-5 out-
lines a typical wing stringer repair. Two such re-
pairs may be used to splice a new section of stringer
material in position, without the filler material.

17-18. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. If a stringer is so badly damaged that
more than one section must be spliced, replacement
is recommended.

17-19. WING RIBS.

17-20. NEGLIGIBLE DAMAGE. Refer to paragraph
17-12.

17-21. REPAIRABLE DAMAGE. Figure 17-6 illus-
trates typical wing rib repairs.

17-22. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. Any wing rib damaged extensively
should be replaced. However, due to the necessity
of disassembling so much of the wing in order to re-
place a rib, especially in the fuel bay area which in-
volves sealing, wing ribs should be repaired if prac-
ticable,

17-23. WING SPAR.
17-24. NEGLIGIBLE DAMAGE. Due to the stresses

which the wing spar encounters, very little damage
can be considered negligible. Smooth dents, light

scratches and abrasions may be considered negli-
gible.

17-25. REPAIRABLE DAMAGE. All cracks, stress
wrinkles, deep scratches and sharp dents must be
repaired. However, repairs must not be made to
the main wing spar inboard of wing station 146. 00
without factory approval. Refer to Section 1 for wing
station locations. Figure 17-7 outlines a typical

main wing spar repair.

17-26. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. An entire wing spar may be replaced
without factory approval.

17-27. WING FUEL BAY SPARS AND RIBS. '

17-28. NEGLIGIBLE DAMAGE. Any smooth dents
in the fuel spars that are free from cracks, abra-
sions and sharp corners, which are not stress
wrinkles and do not interfere with any internal struc-
ture or mechanism, may be considered as negligible
damage in any area of the spar.

17-29. REPAIRABLE DAMAGE. The type of repair
outlined in figure 17-7 also applies to fuel bay spars
outboard of wing station 84.0. Inboard of station
84.0, factory approval of proposed repairs is re-
quired. Refer to Section 12 for sealing procedures
when working in fuel bay areas.

17-30. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. Due to the amount of fuel bay sealant
which must be removed from fuel bay components
to facilitate repair, individual parts are not available
to replace fuel bay spars or ribs. The entire fuel
bay area must be replaced as a unit.

17-31. AILERONS.
17-32. NEGLIGIBLE DAMAGE. See paragraph 17-12

17-33. REPAIRABLE DAMAGE. The repair shown
in figure 17-8 may be used to repair damage to ailer-
on leading edge skins. The flush-type skin patches
shown in figure 17-4 may be used to repair damage
to the remaining-skins. Following repair, the ailer-
on must be balanced. Refer to paragraph 17-35 and
figure 17-3 for balancing the aileron.

17-34. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. If the damage would require a repair
which could not be made between adjacent ribs, com-
plete skin panels must be replaced. Ribs and spars
may be repaired, but replacement is generally pre-
ferable. Where extensive damage has occurred, re-
placement of the aileron assembly is recommended.
After repair or replacement, balance aileron in
accordance with paragraph 17-35 and figure 17-3.

17-35. AILERON BALANCING. Following repair,
replacement or painting, the aileron must be bal-
anced. Complete instructions for fabricating bal-
ancing fixtures and mandrels and their use are given
in figure 17-3.

17-36. WING FLAPS.
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i;’-g NEGLIGIBLE DAMAGE. Refer to paragraph

17-38. REPAIRABLE DAMAGE. Flap repairs should
be similar to aileron repairs discussed in paragraph
17-33. A flap leading edge repair is shown in figure
17-9,

17-39. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. Flap repairs which require replacement
of parts should be similar to aileron repairs discuss-
ed in paragraph 17-34. Since the flap is not con-
sidered a movable control surface, no balancing is
required.

17-40. WING LEADING EDGE.

17-41. NEGLIGIBLE DAMAGE. Refer to paragraph
17-12

17-42, REPAIRABLE DAMAGE. A typical leading
edge skin repair is shown in figure 17-8. Also, wing
skin repairs, outlined in paragraph 17-13, may be
used to repair leading edge skins, although the flush-
type patches should be used, Extra access holes,
described in figure 17-10, must not be installed in
the wing without factory approval. Where extreme
damage has occurred, replace complete skin panels.

17-43. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. An entire leading edge skin may be re-
placed without factory approval.

17-44. STABILATOR.

17-45. NEGLIGIBLE DAMAGE. Refer to paragraph
17-12.

17-46. REPAIRABLE DAMAGE. Should damage
occur to the skin in the area between the two out-
board ribs, the entire skin in that area may be re-
placed, or the skin in any bay may be replaced, de-
pending on the extent of damage. Replacement skin
must be the same gage as the original skin. Repair
seams must be made to lie along existing structural
members, and each seam must use the same rivet
size and pattern as the original seam, Should damage
occur to the stabilator tip, replacement of the tip is
recommended.

17-47. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. Repairs must not be made to the sta-
bilator inboard of the area between the two outboard
ribs without factory approval. However, an entire
skin, spar or rib may be replaced without factory
approval.

17-48. STABILATOR BALANCING. Following re-
pair, replacement or painting, the stabilator must

be balanced. Complete instructions for fabricating
balancing fixtures and mandrels and their use, are

given in figure 17-3.

17-49. STABILATOR TRIM TAB. Repairs must
not be made to the stabilator trim tab without factory
approval,
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17-50. RUDDER.

17-51. NEGLIGIBLE DAMAGE. Refer to paragraph
17-12.

17-52. REPAIRABLE DAMAGE. Skin patches illus-

trated in figure 17-4 may be used to repair skin
damage. If the damaged area would require a repair
which could not be made between adjacent ribs, see
the following paragraph.

17-53. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. If the damaged area would require a
repair which could not be made between adjacent ribs,
complete skin panels must be replaced. Ribs and
spars may be repaired, but replacement is generally
preferable. Where extensive damage has occurred,
replacement of the entire assembly is recommended.
After repair or replacement, balance rudder in
accordance with paragraph 17-54 and figure 17-3.

17-54. RUDDER BALANCING. Following repair,
replacement or painting, the rudder must be balanced.
Complete instructions for fabricating balancing fix-
tures and mandrels and their use, are given in figure
17-3.

17-55. FIN.

17-56. NEGLIGIBLE DAMAGE. Refer to paragraph
17-12.

17-57. REPAIRABLE DAMAGE. Skin patches, illus-

trated in figure 17-4, may be used to repair skin dam-
age. Access to the dorsal fin may be gained by re-
moving the fin from the aircraft. (Refer to Section
4,) Access to the fin is best gained by removing skin
attaching rivets on one side of the rear spar and ribs,
then springing back the skin. If the damaged area
would require a repair which could not be made be-
tween adjacent ribs, or if a repair would be located

in an area with compound curves, see the following
paragraph.

17-58. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. If the damaged area would require a
repair which could not be made between adjacent ribs,
or if the repair would be located in an area with com-
pound curves, complete skin panels must be replaced.
Ribs and spars may be repaired, but replacement is
generally preferable. Where damage is extensive,
replacement of the entire assembly is recommended.

17-59. FUSELAGE.

[cAuTION]

Repairs must not be made to the main wing
spar carry-thru section of the cantilever
wing without factory approval.

17-60. DESCRIPTION. The fuselage is of semi-
monocoque construction consisting of formed bulk-
heads, longitudinal stringers, reinforcing channels
and skin platings.




17-61. NEGLIGIBLE DAMAGE. Refer to paragraph
17-12, Mild corrosion appearing upon alclad sur-
faces does not necessarily indicate incipient failure
of the base metal, However, corrosion of all types
must be carefully considered and approved remedial
action taken. Small cans appear in the skin structure
of all metal aircraft. It is strongly recommended,
however, that wrinkles which appear to have origin-
ated from other sources, or which do not follow the
general appearance of the remainder of the skin
panels, be thoroughly investigated. Except in the
landing gear bulkhead area, wrinkles occurring over
stringers which disappear when the rivet pattern is
removed may be considered negligible. However,
the stringer rivet holes may not align perfectly with
the skin holes because of a permanent ''set” in the
stringer. If this is apparent, replacement of the
stringer will usually restore the original strength
characteristics of the area.

NOTE

Wrinkles occurring in the skin of the main
landing gear bulkhead areas must not be
considered negligible. The skin panel must
be opened sufficiently to permit a thorough
examination of the lower portion of the land-
ing gear bulkhead and its tie-in structure.

Wrinkles occurring on open areas which disappear
when the rivets at the edge of the sheet are removed,
or a wrinkle which is hand removable, may often be
repaired by the addition of 2 1/2 x 1/2 x , 060 inch
2024- T4 extruded angle, riveted over the wrinkle
and extended to within 1/16 to 1/8 inch of the nearest
structural members. Rivet pattern must be identi-
cal to the existing manufactured seam at the edge of
the sheet.

17-62. REPAIRABLE DAMAGE. Fuselage skin re-
pairs may be accomplished in the same manner as
wing skin repairs outlined in paragraph 17-13,
Stringers, formed skin flanges, bulkhead channels
and similar parts may be repaired as shown in fig-
ure 17-5,

17-63. DAMAGE NECESSITATING REPLACEMENT
OF PARTS. Fuselage skin major repairs may be
accomplished in the same manner as wing skin re-
pairs outlined in paragraph 17-14, Damaged fittings
must be replaced. Seat rails serve as structural
parts of the fuselage and must be replaced if dam-
aged.

17-63A. BONDED DOORS.

17-63B. REPAIRABLE DAMAGE. Bonded doors
may be repaired by the same methods used for
riveted structure. Rivets are a satisfactory substi-
tute for bonded seams on these assemblies. The
strength of the bonded seams in doors may be re-
placed by a single 3/32, 2117- AD rivet per running
inch of bond seam. The standard repair procedures
outlined in AC 43.13-1 are also applicable to bonded
doors.

17-64. BULKHEADS.

17-65. LANDING GEAR BULKHEADS. Since these
bulkheads are highly stressed members irregularly
formed to provide clearance for control lines, actu-
ators, fuel lines, etc., patch type repairs will be,
for the most part, impractical. Minor damage con-
sisting of small nicks or scratches may be repaired
by dressing out the damaged area, or by replace-
ment of rivets. Any other such damage must be re-
paired by replacing the landing gear support assem-
bly as an aligned unit.

17-66. REPAIR AFTER HARD LANDING. Buckled
skin or floorboards and loose or sheared rivets in
the area of the main gear support will give evidence
of damage to the structure from an extremely hard
landing. When such evidence is present, the entire
support structure must be carefully examined and
all support forgings must be checked for cracks,
using a dye penetrant and proper magnification.
Bulkheads in the area of possible damage must be
checked for alignment and a straightedge must be
used to determine deformation of the bulkhead webs.
Damaged support structure, buckled floorboards
and skins and damaged or questionable forgings
must be replaced.

17-67. REPLACEMENT OF HI-SHEAR RIVETS. -
Hi-shear rivet replacement with close tolerance bolts
or other commercial fasteners of equivalent strength
properties is permissible. Holes must not be elon-
gated, and the Hi shear substitute must be a smooth
push fit. Field replacement of main landing gear
forgings on bulkheads may be accomplished by using:

a. NAS464P* Bolt, MS21042-* Nut and AN960-*
washer in place of Hi-Shear Rivets for forgings with
machined flat surface around attachment holes.

b. NAS 464P* Bolt, ESNA 2935* Mating Base Ring,
ESNA LH 2935* Nut for forgings (with draft angle, of
up to a maximum of 8°) without machined flat surface
around attachment holes.

*Dash numbers to be determined according to the
size of the holes and the grip lengths required.
The bolts grip length should be chosen so that no
threads remain in the bearing area.

17-68. FIREWALL DAMAGE. Firewalls may be re-
paired by removing the damaged material and splic-
ing in a new section. The new portion must be lapp-
ed over the old material, sealed with Pro-Seal #700
(Coast Pro-Seal Co., Chemical Division, 2235 Bev-
erly Blvd., Los Angeles, California) compound, or
equivalent and secured with stainless steel rivets,
Damaged or deformed angles and stiffeners may be
repaired as shown in figure 17-11; or they may be
replaced. A severely damaged firewall must be
replaced as a unit.

17-69. ENGINE MOUNT,

17-70. DESCRIPTION. The mount for the aircraft
engine is constructed of 4130 chrome- molybdenum
steel tubing, A truss structure, fastened to the fire-
wall at four points, supports a cradle arrangement.
This cradle arrangement, with its supporting lugs,
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forms the base for rubber shock mounted engine sup-
ports.

17-71. GENERAL CONSIDERATIONS. All welding
on the engine mount must be of the highest quality
since the tendency of vibration is to accentuate any
minor defect present and cause fatigue cracks. En-
gine mount members are preferably repaired by
using a large diameter replacement tube, telescoped
over the stub of the original member, using fish-
mouth and rosette type welds. However, reinforced
30-degree scarf welds in place of the fishmouth
welds are considered satisfactory for engine mount
repair work.

17-72. ENGINE MOUNT SUPPORT CRADLE DAM-
AGE, Minor damage such as a crack adjacent to an
engine attaching lug may be repaired by rewelding
the cradle tube and extending a gusset past the dam-
aged area. Extensively damaged parts must be re-
placed.

17-73. DAMAGE INVOLVING ENGINE MOUNTING
LUGS AND ENGINE MOUNT-TO -FUSELAGE AT-
TACHING FTTTINGS. Engine mounting lugs and en-
gine mount-to-fuselage attaching fittings should not
be repaired but must be replaced.

17-74. BAFFLES, Baffles ordinarily require re-
placement if damaged or cracked. However, small
plate reinforcements riveted to the baffle will often
prove satisfactory both to the strength and cooling
requirements of the unit.

17-75, ENGINE COWLING.

SHOP NOTES:

17-76. REPAIR OF COWLING SKINS. If extensively
damaged, complete sections of cowling must be re-
placed. Standard insert-type patches, however, ‘
may be used if repair parts are formed to fit. Small
cracks may be stop-drilled and dents straightened if

they are reinforced on the inner side with a doubler

of the same material. Bonded cowling may be

repaired by the same methods used for riveted struc-
ture. Rivets are a satisfactory substitute for bonded
seams on these assemblies. The strength of the

bonded seams in cowling may be replaced by a single
3/32, 2117-AD rivet per running inch of bond seam.

The standard repair procedures outlined in AC 43.13-

1 are also applicable to cowling.

17-77. REPAIR OF REINFORCEMENT ANGLES.
Cowl reinforcement angles, if damaged, must be
replaced. Due to thier small size they are easier
to replace than to repair.

17-78. REPAIR OF ABS COMPONENTS. Rezolin
Repair Kit, Number 404 may be obtained from the
Cessna Service Parts Center for repair of ABS
components.

17-79. REPAIR OF GLASS-FIBER CONSTRUCTED
COMPONENTS. Glass-fiber constructed components

on the aireraft may be repaired as stipulated in in-
structions furnished in SK182-12, Observe the resin
manufacturer's recommendations concerning mixing

and application of the resin, Epoxy resins are pref-
erable for making repairs, since epoxy compounds

are usually more stable and predictable than poly- ‘
ester and give better adhesion.
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Figure 17-1, Wing and Fuselage Support Stands

ALL DIMENSIONS ARE IN INCHES




AorB T
i
205
—I 1/‘n
!
-
I
! .
PETAIL A Ir MODEL A B C WING STATION
‘. CARDINAL | 2 oo 2. 00 40.50 26. 50
_! RG-SERIES | 25 2.00 25, 50 205. 00
|
1]

CHECKING WING TWIST

I damage has occurred to a wing, it is advisable to check the twist. The following method can be used with
a minimum of equipment, which includes a straightedge (42'' minimum length of angle, or equivalent), two
modified bolts and a protractor head with level,

1. Check chart for applicable dimension for bolt length (A or B).

2. Grind bolt shanks to a rounded point as illustrated, checking length periodically.

3. Tape two bolts to straightedge according to dimension C.

4. Locate inboard wing station to be checked and make 2 pencil mark approximately one-
half inch aft of first lateral row of rivets, aft of wing leading edge.

5. Locate outboard wing station to be checked in accordance with detail A. Make a pencil mark
approximately one-half inch aft of first lateral row of rivets, aft of wing leading edge.

6. Holding straightedge parallel to wing station, (staying as clear as possible from “"cans"), place
bolt on pencil mark and set protractor head against lower edge of straightedge.

7. Set bubble in level to center and lock protractor to hold this reading.

8. Omitting step 7, repeat procedure for outboard wing station, using dimensions specified in chart. Check
to see that protractor bubble is still centered.

9. Proper twist is.present in wing if protractor readings are the same (parallel). Forward or aft bolt
may be lowered from wing .10 inch maximum to attain parallelism.

Figure 17-2. Checking Wing Twist
17-8



GENERAL NOTES
1. Balance control surfaces in a draft-free area.
2. Place hinge bolts through control surface hinges and position on knife edge balancing mandrels.

3. Make sure all control surfaces are in their final flight configuration: painted (if applicable),
trim tabs installed, all foreign matter removed from inside of control surface, stabilator trim
tab push-pull rod installed and all tips installed.

4. Place balancing mandrels on a table or other suitable flat surface.

5. Adjust trailing edge support to fit control surface being balanced while center of balancing
beam is directly over hinge line. Remove balancing beam and balance the beam itself by
adding washers or nuts as required at end opposite the trailing edge support.

6. When positioning balancing beam on control surface, avoid rivets to provide a smooth surface
for the beam and keep the beam 90° to the hinge line of the control surface,

7. Paint is a considerable weight factor. In order to keep balance weight to a minimum, it is
recommended that existing paint be removed before adding paint to a control surface. Increase
in balance weight will also be limited by the amount of space available and clearance with
adjacent parts. Good workmanship and standard repair practices should not result in unrea-
sonable balance weight.

8. The approximate amount of weight needed may be determined by taping loose weight at the
balance weight area.

9. Lighten balance weight by drilling off part of weight.

10. Make balance weight heavier by fusing bar stock solder to weight after removal from control
surface. The ailerons should have balance weight increased by ordering additional weight and
gang channel, listed in applicable Parts Catalog and installing next to existing inboard weight
the minimum length necessary for correct balance, except that a length which contains at least
two attaching screws must be used. If necessary, lighten new weight or existing weights for

correct balance.
Fabricate vertically-adjustable

trailing edge support that will
slide along beam.

BALANCING BEAM

Mark graduations in inches,

Four-foot length of extruded channel.

Grind weight to slide along beam and mark
center of weight. Weight must be exactly

one pound for all surfaces except stabilator
which must be four pounds.

¢

Attach knife edges and
mark at mid-point.

BALANCING MANDREL 61/2", ~

Figure 17-3. Control Surface Balancing (Sheet 1 of 4)
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NOTE - ~—
< T I —
Refer to sheet 1 for fabrication of balancing mandrels. W |
. Eo)
Refer to sheet 3 for aileron balancing, @ !

Refer to sheet 4 for control surface balance requifements.

After locating trailing edge
support, balance by adding
washers and/or nuts.

RUDDER

A balance in this range is "underbalance. "

A balance in this range is "overbalance. "'——J

Refer to chart for correct range of under-

balance or overbalance for a specific con-

trol surface, Set control surface on balancing mandrels
with hinge bolts resting on mandrels. Posi-

BALANCING MANDREL — tion balancing beam with mid-point directly

over and 90° to hinge line.

" Fabricate support fitting
STABILATOR to match the stabilator
trailing edge as shown

Streamline trim tab before
balancing stabilator

Tape control rod to hold trim
tab in streamlined position

BLANCING MANDRELS

Figure 17-3, Control Surface Balancing (Sheet 2 of 4)
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AILERONS

BLANCING MANDRELS

Streamline trim tab before
balancing aileron.

DETAIL A-A

HINGE LINE

/— HORIZONTAL PLANE

L—— Balance aileron inverted, with trailing edge
at point opposite cut-out for middle hinge
.66 below hinge line horizontal plane.

Refer to chart for correct
range of underbalance.

Figure 17-3. Control Surface Balancing (Sheet 3 of 4)
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CONTROL SURFACE BALANCE REQUIREMENTS

Unpainted values are not limits which must be met. They are given as guides, in order that the un-
balance of the control surface in the final aircraft configuration may be predicted. If the control sur-
face in the unpainted condition falls within the unpainted limit, the mechanic may feel confident that
the control surface will be acceptable after painting. However, if the surface in the unpainted condi-
tion exceeds the unpainted limit, the balance must be checked again after final painting to assure

that the control surface falls within the painted unbalance limit. Refer to GENERAL NOTES on sheet

1 for specific conditions.
DEFINITIONS:

UNDERBALANCE is defined as the condition that exists when the control surface is trailing
edge heavy, and is symbolized by a plus (+).

OVERBALANCE is defined as the condition that exists when the control surface is leading
edge heavy, and is symbolized by a minus (-).

CONTROL: AILERON

PAINTED (Inch-Pounds) UNPAINTED (Inch-Pounds)

BALANCE LIMITS BALANCE LIMITS

+13.00 to +19.5 +10.00 to +16.5

UNPAINTED (CORROSION- PROOFING ONLY) (Inch-Pounds)

BALANCE LIMITS

+11.5 to +18,00

CONTROL: STABILATOR

PAINTED (Inch-Pounds) UNPAINTED (Inch-Pounds)
BALANCE LIMITS BALANCE LIMITS
0.00 to +18.10 -5.00 to +1,23

UNPAINTED (CORROSION- PROOFING ONLY) (Inch- Pounds)

BALANCE LIMITS

-5.00 to +6.40

CONTROL: RUDDER

PAINTED (Inch-Pounds) UNPAINTED (Inch-Pounds)
BALANCE LIMITS BALANCE LIMITS
+12,00 to +15. 00 +10.00 to +13. 00

UNPAINTED (CORROSION- PROOFING ONLY) (Inch- Pounds)

BALANCE LIMITS

+11.00 to +14.00

Figure 17~3. Control Surface Balancing (Sheet 4 of 4)

17-12  Change 1



PATCHES AND DOUBLERS —

2024-T3 ALCLAD
MS20470AD4 RIVETS

24 REQD

I——— 6.50 mA.——l
| F—4.00 DIA PATCH

l A DOUBLER
EXISTING 7.50 DIA.
SKIN
i SECTION THRU PATCH
3.00 DIA. HOLE
PATCH REPAIR FOR 3 INCH DIAMETER HOLE
MS20470AD4 RIVETS
16 REQD -221/2°
l-—-4. 00 DIA..‘
3.00 DIA — | ~ PATCH
'~- ‘-| DOUBLER
EXISTING 5.00 DIA.
SKIN
2.00 DIA. HOLE SECTION THRU PATCH
PATCH REPAIR FOR 2 INCH DIAMETER HOLE
2.50 DIA.
MS20470AD4 RIVETS EXISTING
—'1 PATCH
' : (NO DOUBLER
REQD)
—-I 1.75 |-
DIA.

1.00 DIA. HOLE
SECTION THRU PATCH

PATCH REPAIR FOR 1 INCH DIAMETER HOLE

(] ORIGINAL PARTS

REPAIR PARTS

OVERLAPPING
B R:=rAR PARTS IN CROSS SECTION | CIRCULAR PATCH

Figure 17-4., Skin Repair (Sheet 1 of 6)
17-13



SECTION THRU ASSEMBLED PATCH

A-A
EDGE MARGIN = 2 X RIVET DIA.
1 PATCH — 2024-T3 ALCLAD
1/2" RADIUS
A
CLEAN OUT |
DAMAGED AREA
EDGE MARGIN = 2 X RIVET
> . DIAMETER
,-/‘
RIVET SPACING =
6 X RIVET DIA.
1/2" RADIUS

EDGE MARGIN = 2 X RIVET DIA,

DOUBLER — 2024-T3 ALCLAD

RIVET TABLE
OVERLAPPING REC - SKIN GAGE | RIVET DIA.
[—_] ORIGINAL PARTS ITANGULAR PATCH I 20 e

REPAIR PARTS .025 1/8

' .032 1/8
S REPAIR PARTS IN CROSS SECTION .040 1/8
.051 5/32

Figure 17-4. Skin Repair (Sheet 2 of 6)




‘-—I—IMB

EXISTING SKIN

NOTE

| 1/2 B For optimum appearance and
airflow, use flush rivets, dim-
pled skin and patch and counter-
SECTION THRU ASSEMBLED PATCH sunk doubler.

Sl SR

1/2" RADIUS

DOUBLER —/

EDGE MARGIN = 2 X RIVET DIA.
PATCH - 2024-T3 ALCLAD

EDGE MARGIN =

2 X RIVET DIA. CLEAN OUT

DAMAGED AREA

SKIN

RIVET SPACING =
6 X RIVET DIA,

EDGE MARGIN =
2 X RIVET DIA.

DOUBLER — 2024-T3

ALCLAD
1/2" RADIUS
1/2" RADIUS RIVET TRBLE
RIVET DIA.
FLUSH RECTANGULAR PATCH| | SKIN GAGE
[T ] ORIGINAL PARTS (CIRCULAR FLUSH PATCH IS 020 1/8
SIMILAR) .025 1/8
REPAIR PARTS .032 1/8
. 040 1/8
B REPAR PARTS IN CROSS SECTION .051 5/32

Figure 17-4. Skin Repair (Sheet 3 of 6)
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NOTE
DOUBLER

Countersink doublers and

DOUBLER dimple skin and patch.

EXISTING
SKIN

DOUBLER —
2024-T4 ALCLAD

EXISTING SKIN CARRY EXISTING

RIVET PATTERN
THRU PATCH

EDGE DISTANCE
2D MIN.

PITCH 4-8D
TYPICAL

.50 R. MIN.
TYPICAL

RIVET TABLE

SKIN GAGE | RIVET DIA.

.020 1/8
. 025 1/8
.032 1/8
. 040 1/8
.051 5/32

PATCH —
2024-T3 ALCLAD

FLUSH PATCH AT
STRINGER/BULKHEAD
INTERSECTION
(] oRriGWNAL PARTS
REPAIR PARTS NOTE
Bl REPAIR PARTS IN CROSS SECTION This procedure is not rec-

ommended in areas where
stringers are riveted to
bulkheads.

Figure 17-4. Skin Repair (Sheet 4 of 6)
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DOUBLERS

EXISTING
SKIN

1/4 B (BUT NOT LESS THAN 4D)

DOUBLER —
2024-T4 ALCLAD

SECTION THRU ASSEMBLED PAT
CH | CARRY EXISTING

RIVET PATTERN
THRU PATCH

PITCH TYPICAL FOR
PATCH SKIN & DOUBLER
(4-8D)

EXISTING SKIN ~___

0.5 MIN. RADIUS
TYPICAL

- EDGE DISTANCE
2D MIN.

RIVET TABLE

SKIN GAGE RIVET DIA.
-SPACER —
.020 1/8 2024-T3 ALCLAD
.025 1/8
.032 1/8
.040 1/8
.051 5/32

OVERLAPPING PATCH AT
STRINGER/BULKHEAD
INTERSECTION

] ORIGINAL PARTS PATCH —

2024-T3 ALCLAD
REPAIR PARTS

SR R:PAIR PARTS IN CROSS SECTION

Figure 17-4. Skin Repair (Sheet 5 of 6)
17-17%



- — FUSELAGE SKIN CLEAN OUT DAMAGED AREA

PICK UP EXISTING
SKIN RIVET PATTERN

10 RIVETS
EACH SIDE OF
DAMAGED AREA

FILLER — 2024-T4 ALCLAD

— DOUBLER — 2024-T4

1/4" EDGE MARGIN AICLAD

MS20470AD4 RIVETS

(] ORIGINAL PARTS

REPAIR PARTS

B REPAIR PARTS IN CROSS SECTION

Figure 17-4. Skin Repair (Sheet 6 of 6)
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DOUBLER — 2024-T4 ALCLAD

1/4" EDGE MARGIN '

RIVET SPACING TO MATCH
PATTERN IN SKIN

6 RIVETS EACH SIDE
OF DAMAGED AREA

CLEAN OUT DAMAGED AREA

FILLER — 2024-T4 ALCLAD

MS20470AD4 RIVETS

(] ORIGINAL PARTS

o= REPAIR PARTS

B RErAR PARTS IN CROSS SECTION

Figure 17-5, Stringer and Channel Repair (Sheet 1 of 4)

17-19



FILLER — 2024-T4 ALCLAD

A-A
STRIP — 2024-T3 ALCLAD
1/4" EDGE MARGIN

CLEAN OUT
DAMAGED AREA

5 RIVETS EACH SIDE

ANGLE — 2024-T4 ALCLAD

3/4" RIVET
SPACING

STRINGER
PICK UP EXISTING SKIN RIVETS

A

MS20470AD4 RIVETS

(] ORIGINAL PARTS
REPAIR PARTS

Bl REPAR PARTS IN CROSS SECTION

Figure 17-5. Stringer and Channel Repair (Sheet 2 of 4)
17-20



STOP DRILL CRACK

DOUBLER — 2024-T3 ALCLAD

/— 1/4" EDGE MARGIN

MS20470AD4 RIVETS

{__—:} ORIGINAL PARTS

REPAIR PARTS

- REPAIR PARTS IN CROSS SECTION

Figure 17-5. Stringer and Channel Repair (Sheet 3 of 4)

17-21



FILLER - 2024-T4 ALCLAD

DOUBLER - 2024-T3 ALCLAD
CLEAN OUT DAMAGED AREA

3/4" RIVET _§

spAcmG/,

-

2 ROWS RIVETS OUTBOARD
OF LIGHTENING HOLE

CHANNEL

DOUBLER - 2024-T4 ALCLAD

A AN470AD4 RIVETS

[ ] oRIGINAL PARTS
] REPAIR PARTS

B r:=rPAR IV CROSS SECTION

Figure 17-5. Stringer and Channel Repair (Sheet 4 of 4)
17-22



STOPDRILL CRACK IF CRACK
DOES NOT EXTEND TO EDGE
OF PART

DOUBLER-
2024-T3
ALCLAD

U N\F

(] ORIGINAL PARTS NN
o

i} A >
REPAIR PARTS

S REPAIR PARTS IN CROSS SECTION

Figure 17-6. Rib Repair (Sheet 1 of 2)
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FILLER-2024-T4 ALCLAD
DOUBLER-2024-T3 ALCLAD

3/4" RIVET

SPACING
CLEAN OUT DAMAGED AREA

1/4" EDGE MARGIN

ANGLE-2024-T4 ALCLAD

” /
ONE ROW RIVETS

AROUND DAMAGED
AREA

a2\

\J

s
.
9
s
e

MS20470AD4 RIVETS

REPAIR PARTS IN
- CROSS SECTION

Figure 17-6. Rib Repair (Sheet 2 of 2)
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TRIM OUT DOUBLER—2024-T4

DAMAGED ALCLAD . 032
AREA / o

FILLER — 2024-T3
ALCLAD . 063

FILLER — 2024-T3
ALCLAD . 090

WING SPAR

1.06 x 2.06 x .090

1/4" EDGE
MARGIN
(TYP)
JOGGLE
_090 x . 360
IO ' FILLER—
. 2024-T3
. >, »] ALCLAD . 025
|
;/ A—3 VERTICAL ROWS
X RIVETS EACH SIDE
2024-T4 ALCLAD OF DAMAGED AREA
| (EQuAL sPACING)

1/4" EDGE MARGIN'/ ONE EXTRA ROW \—MINIMUM 6 EXISTING
(TYP) OF RIVETS IN RIVETS PER ROW EACH
A EACH ANGLE SIDE OF DAMAGED AREA
IN EACH ANGLE

MS20470AD4 RIVETS
(TYP)

NOTE

This repair applies to the main spar from
station 146 outboard, and the fuel bay spar
outboard of station 84. Factory approval
of proposed repairs is required inboard of
station 146 on main spar or inboard of sta-
tion 84 on fuel bay spars.

TWO ROWS OF RIVETS
IN FILLER (MINIMUM),
MAKE RIVET SPACING IDENTICAL
TO REPAIR SPACING FOR LARGER
FILLERS. A

(] ORIGINAL PARTS
REPAIR PARTS

B REPAIR PARTS IN CROSS SECTION

Figure 17-7. Wing Spar Repair
17-28



NOTES:
1. Dimple leading edge skin and filler material; countersink the doubler.
2. Use MS20426AD4 rivets to install doubler.

3. Use MS20426AD4 rivets to install filler, except where bucking is impossible. Use CR162-4
Cherry (blind) rivets where regular rivets cannot be bucked.

4. Contour must be maintained; after repair has been completed, use epaxy filler as necessary
and sand smooth before painting.

5. On cantilever wing, vertical size is limited by ability to install doubler clear of front fuel
spar or stringers outboard of spar. On flaps and ailerons. vertical size is limited by
ability to install doubler clear of front spar. ( Also refer to figure 17-9.)

6. Lateral size is limited to seven inches across trimmed out area.

7. Number of repairs is limited to one in each bay. On cantilever wings, consider a bay in the
area forward of front fuel spar as if ribs extended to leading edge.

1" MAXIMUM RIVET
SPACING (TYPICAL)

&}

~

AS/IS" MINIMUM EDGE

d MARGIN (TYPICAL)

DOUBLER NEED NOT:
BE CUT OUT IF ALL
RIVETS ARE ACCESSIBLE
FOR BUCKING

TRIM OUT DAMAGED AREA

-

i
&REPAIR DOUBLER

2024-T3 ALCLAD
. 040" THICKNESS

FILLER MATERIAL LEADING EDGE SKIN

2024-T3 ALCLAD—
ORIGINAL PA
— L PARTS SAME THICKNESS

AS SKIN
REPAIR PARTS

Figure 17-8. Leading Edge Repair
17-26



1" MAXIMUM RIVET SPACING

TRIM OUT DAMAGED AREA

FLAP LEADING EDGE SKIN

REPAIR DOUBLER TO BUTT
AGAINST CORRUGATED SKIN
AT TOP AND BOTTOM OF FLAP

14" MINIMUM EDGE MARGIN

DOUBLER — 2024-T3
ALCLAD. 020

FLUSH PATCH SIMILAR
TO THIS MAY BE USED
IF NEEDED.

1/8" DIA. RIVETS

ORIGINAL PARTS

REPAIR PARTS

Figure 17-9. Flap Leading Edge Repair
' 17-21



$-1443.1 DOUBLER

VIEWED FROM INSIDE
WING LOOKING DOWN
AT TOP OF LOWER
WING SKIN.

#40 (.098) HOLE
(10 REQD)

LOWER WING SKIN (REF)
! ’ [CAUTION]

Do not install on
e ¢ cantilever wing

5.062 DIA without factory

5-225-4F COVER approval.

MS20426AD3 RIVETS NOTE

PARTS ARE AVAILABLE

FROM THE CESSNA

SERVICE PARTS CENTER.
$-1022Z-8-6 SCREWS

Aoos

10.

PRECAUTIONS

Add the minimum number of access holes necessary.

Any circular or rectangular access hole which is used with approved optional equipment installa-
tions may be added in lieu of the access hole illustrated,

Use landing light installations instead of adding access holes where possible. Do not add access
holes at outboard end of wing; remove wing tip instead.

Do not add an access hole in the same bay where one is already located.

Locate new access holes near the center of a bay (spanwise).

Locate new access holes forward of the front spars as close to the front spar as practicable.
Locute new access holes aft of the front spar between the first and second stringers aft of the
spar. When installing the doubler, rotate it so the two straight edges are closest to the stringers.
Alternate bays, with new access holes staggered forward and aft of the front spar, are pre-
ferable. :

A maximum of five new access holes in each wing is permissible; if more are required, contact
the Cessna Service Department.

When a complete leading edge skin is being replaced, the wing should be supported in such a
manner so that wing alignment is maintained.

Establish exact location for inspection cover and inscribe centerlines.

b. Determine position of doubler on wing skin and center over centerlines. Mark the ten rivet

hole locations and drill to size shown.
Cut out access hole, using dimension shown.
Flex doubler and insert through access hole and rivet in place.

Position cover and secure, using screws as shown.

17-28

Figure 17-10. Access Hole Installation




>\ 14" EDGE MARGIN - !E

CLEAN OUT DAMAGED AREA A—-A

10 RIVETS EACH SIDE
OF DAMAGED AREA

\\ s ! MS20470AD4 RIVETS

FUSELAGE SKIN

[ ] ORIGINAL PARTS

REPAIR PARTS

B REPAIR PARTS IN CROSS SECTION

Figure 17-11. Firewall Angle Repair

17-29/(17-30 blank)



SECTION 18

EXTERIOR PAINTING

NOTE

This Section contains standard factory materials
listing and area of application. For paint number
and color, refer to Aircraft Trim Plate and Parts
Catalog. In all cases determine the type of paint

on the aircraft as some types of paint are not com-
patible. Materials may be obtained from the Cessna

Service Parts Center.

MATERIAL NO/TYPE 17TRG { F1TTRG AREA OF APPLICATION
ACRYLIC . . .
PAINT LACQUER X Aircraft exterior and color stripe.
PAINT LACQUER X Aircraft exterior and color stripe.
PRIMER P60G2 WITH X X Used with lacquer or acrylic lacquer on aircraft exterior.
R7K46 ACTIVATOR
ER-7 WITH . . .
ER-4 ACTIVATOR X X Used with lacquer or acrylic lacquer on aircraft exterior.
THINNER T-8402A X Used to thin lacquer paint and for burndown.
T-6094A X Used to thin acrylic lacquer and for burndown.
SOLVENT 42 SOLVENT X X Used to clean aircraft exterior prior to priming.

NOTE

Do not paint Pitot Tube or Gas Caps
also do not paint Antenna Covers
which were not painted at the factory.

[CAUTION]

When stripping aircraft of paint, use caution to avoid
stripper coming in contact with ABS parts. One area
easecially to be avoided is in the wheel well area where
the liners are ABS material.

Change 3 18-1/(18-2 blank)



TABLE OF CONTENTS

D. C. POWER
Battery Circuit
Circuit Breakers .
Alternator System
Alternator System
Ground Service Receptacle

IGNITION
Magneto System
Magneto System

ENGINE CONTROL
Starter . .

FUEL AND OIL
Fuel Pump. . .

ENGINE INSTRUMENTS
Fuel Gage and Transmitter
Hourmeter . .
Cylinder Head Temperature .
Fuel Gage and Transmitter
Cylinder Head Temperature .
Qil Pressure
Oil Temperature .

FLIGHT INSTRUMENTS
Turn and Bank . .
Brittain Wing Leveler.
Turn Coordinator .

l Encoding Altimeter .

‘ MISCELLANEOUS INSTRUMENTS

Clock
Ammeter
. Ammeter
LIGHTING
Instrument Lights . . .
Landing Light and Taxi nght

SECTION 19

WIRING DIAGRAMS

Page

19-2
19-3
19-4
19-5
19-6

.19-10

. p19-11

.19-12
.19-13
.19-14

. 19-14A
. 19-14B
. 19-14C

. 19-14D

19-15
19-16

. 19-16A

19-17
19-18

. 19-18A

19-19
19-20

Landing Light and Taxi Light
Navigation Lights . . . .
Dome and Pedestal Light
Flashing Beacon . .
Flashing Beacon . ..
Wing Tip Strobe Light .

Wing Tip Strobe Light. .
Map Light-Control Wheel . .
Courtesy Lights

Instrument Lights
Instrument Lights .
Electroluminescent Panel . .
Electroluminescent Panel .
Post Lighting

HEATING, VENTILATING

Cigar Lighter

Heated Pitot and Stall Warmng .
CONTROL SURFACE

Flap System .

WARNING AND EMERGENCY

Stall Warning System . .
Gear Warning System .

19-21
19-22
19-23
19-24
19-25
19-26
19-27
19-28
19-29
19-30

. 19-30A
. 19-30B
. 19-30C
. 19-30D

Gear and Gear Warning System

Gear Warning System .
Gear Warning System .

Gear and Gear Warning System.

Gear Warning System .

Gear and Gear Warning System

Gear Warning System .
Gear Warning System .
Dual Warning Horn Unit .
Dual Warning Horn Unit .

Change 3

. 19-30E

19-31
19-32

19-33
19-34
19-35
19-36
19-37
19-38
19-39
19-40
19-41
19-42
19-43
19-44

19-1



z-61

1 a8uey)

REVISION

FORM NO 80-2188

4

(SR @34D)

€D ¢kt o036

LET| DEBCRIPTION DATE APPO
A REDRAWN - o CrHanaE = |L) &Y
(SRWDAN K 8-26-7] %z-r AL
B BY REV: SCER OUT SS9\ ¢ 8PH W ef
TO GROUND ADD $-\579-7 (o110 [e-te-12 A
erVvi CoONT R
To FusE mRVICE ALTO C |o¥ rev: ave wire Lenamis o ™
Y T —
@ I|I|b—ﬂ> PAl B I‘—c s o—4A | &0 —— TO ITARTER
1 L TO STARTER W
STARTER
= @ (Dmmeanymos & (DI ow
CER J7PRGO3Q7 &
F177R6008BE0N §
ALL SPARES —
TO AMMETER
NOTES:
[ 2.5 1N, OF 51624-2 TUBING TO BE
INSTALLED ON BOTH TERMINALS PA4 /ol si15¢y-1/0 -pl22TRioA Vo4
oF Pnai. PA> 18 8 |39 -\ [Bida-i-
Paz2 lis 17005 4g)-1-10|2149% -}
A | S-\51-2 CONTACTORS. PA | 2 1515¢2-2-2 | 12 [5B671-2-3]51361
7 < DY) ~| C.OUT'AC_TOR GA MATERIAL [X] TERMINALS BEMALS
@ | 51994 -1-1 | SWITCH WIRE TABLE
5 |o7707i8-2 | DICO& ARV CONTRACT NO: : COMMERCIAL AIRCRAFT DIV.
4 [S5157D-) CONTALCTOR 8800 E. PAWNEE
= 157 2006\ | BATTERY,23A-1 NAME DATE Cssna. AIRCRAFT (0. WICHITA. KANBAS
- ASSY DESIGN _ TITLE ~
2 |or7o728-1 } DioDR 232 erocr i wwe Jesl- WIRING DIAGRAM — N
1 [O412007-1 | GROUMD STRAP T =z
—— pr— ORAWN [ NONXARS [o-5-1C | BATTERY CIRCUI N
@ cHECK LY wwTe  |esno]” -
EQUIPMENT TABLE STRESS
CES-1000 IS APPLICABLE SUPERSEDES: PRO.J L FA\FR a0 | size igo: 10ENT.| OWG NO
VENDOR CODES PER §-1400 APPD | B -
CEB-XNXX-CESSNA SPEC. NO. = 1 C | 71379 207000' -
8-XXX OR CMXXXXsCESSNA SUPERSEOED BY. OTHE
8TD. NO. sCALE. NOME. 7] Ry | PAGE: 4.1.0
R ———————— —




[ 93uey)

cevair. A\

EFF THRU SER 17T TRGOO0D

—— TO AMMETER

To ALTERNATDR
——— TO MASTER SnaAg

—— To LANDING LIGHT S/
—= T NNAY LIGHT Sw
-— TO BREALON LIGHT S\w

co—= TO 'STROBE  LiIGHT Sw

— TO 1NST CLUSTEE \T

TO INST LIGHT RHEO.

TO SQUAT SWwW

r— To GEAR ComTROL RELAY
~———TO (aEAR "UP" IWO

REVISION
LET DEBCRIPTION DATE APPD
A[BY BBV - ZEVIZED & REOZAWN - san |HAe {;'1
CRLETE wWIRE FROWNA "GEAR ImD* CKT |B-24-70] e Ty,
BUR To ovetk-UDE =\ 'UVS.;J'
2 Lran &
B BT Rev avo wike LenaTHS e (S
24 1| BF
BY REV: 91360 5L WAS 51360 -5, [ A
51360 10L WAS 51300, S-13e0-1st | T (¥
Cl was s-13L0-15, 5 1360-200 WAS 5+1%0- 37T | RE
20, S-1360-3SL WAS 5-136L0-35
NOW SHOP PRACTCEF
D BY REVI SEROUT S1360-15L5 ADD h¥a T N4
-1282-30 § DATAWA 1rte1s | RE
SER. 1 TR OO0

—— TO GEAR "UP" CONTALTOR

— TO PITOT HT Sw

TO FLAP LIMIT 2w/
—— TO CIGAR LIGHTER

TO COURTESY LIGHT 2w

LONOLE L@t L@ Y®

sl

TO MAGNETO W
YO FURL PUMP Dy
TO DOME LIGHT Saas

To TURM & BANK (WD
é— STALL WARN UNMIT

ALT AT

LAMD

FIELD LaHTS LIGHTS LIGHT

BLN  STROBE
LiIGHT

MAV NST  aEar| LDG PlTo'\"

LiaHTs IND YGENR HT)

FLAP FUEL TURN <STaLL
PUMP (OORD WARN

]

PA 12

3 (RLP)

[—<<§)

IA2 (REF)

i ® /e

frau N0 80

PRIMARY BUS

b '\A’

n A A A e . A ¢

autTo
AMP RLDIOS - PioT
] ELECTROMIC BUD
Patl
2
011_1——9 [ 5-1232-30 [CRCONT BRR. Pays 18 18 [5i493-1 [sis6-1-
S 1917 -\ RALAY ealz |2 22 [543 -9 [ 13} -3
OTT7T0TID-2 DIOD®R  AasY PA M |12 20 |51493-3 {S134]- b
S 208 -| CoNnNNELTOR ' GA MATERIAL LG TERMINALS SERALS

S 1BLo -85 [QRCLIT BKR

WIRE TABLE

—|njw|+|0ieiN|@VI0

S 130 -ISL [CIRCUIT BKR CONTRACT NO: : COMMERCIAL AIRCRAFT DIV.
To STRETER W I 5 S 13L0-10L_|CIRCUIT BKR ( :ESSHH AMRCRAFT €0 D800 & PAwWNEL
PAID ©13,0-20L [CIRCUIT BKR NAME DATE Ce . - -
S 2023-1 TEZM ADAPT (RRF) S \30-SL [CIRCUIT BRR geseh - TTE WIRING DIAGRAM — -
5596 -L0 |CIRCUIT BKR GROUP |\ . Wibe _ [&S 2O |- R <
Q. PART MO DESCRIPTION ORAWN |@OUVNERS |66 O | C| CUlT BREAKERS
- @} creck L wmiTg  Je-50)°
. EQUIPMENT TABLE s -
CES-I000 IS APPLICABLE BUPERSEDES. PROJ |R.F\FQ k-8 D[ size f‘got I0ENT | OWG NO
VENDOR CODES PER 8-1400 u -
CES-XXXX-CESSNA SPEC. NO. ApPo C |71379 |- 207000| .
$-XXX OR CMXXXX=CESSNA SUPERSEOED BY: OTHER
STD. NO SCALE NOME 177 2n |nc(: .z O

4

(52 )X Bp gee 10056




61

'-

g aduey)

REVISION

LET OESCRIPTION DATE APPO

7
A LEDRAVWN — NO Cid AMNGE- ~EB VIR

-
(SR w349) B B2a-10| 0,
- 3| BY REV'ADDED DETAIL A5 136-1| wCA U
/b l’ e o LIGHT ASZSY, C593001-0101 OVF K - o 1 -7 .
e a3 VOLTAGL SENSOR;F831E PB3L wikES T
(LR0736)IX

C BY REV: REPLACD = 1: 7. + T¢ ar RO ‘7
WITH S (L35-] [£Rm coi Vi 2y P
32 ACDED S0 370 0 ¢ 2 o
) o £ T TAFLE ADD TVA-\RLS
| CAPAC'\TOR TO E/T ¢ F/D.
SER NIRGO24D
| By 2EV ADD ANIRE LENGTVHS e 7
1 D AR R
E BY REV: 5-1360-5LwWAS 5-1360-5 <Y |ave 2
| NOW SHOP PRALT (& 3778 M had
| F |®Y REV. SER OUT Culloor 01014 FRG| RAM [1F
PB SER IN CbllOOI-0102 ;: ADD |
A npm [°A
' PETAL 8" L 233 (3R
| BY REV: 51361-1-12 was sidet-2iv v | (o,
PB29; ADD NOTE w/PB2 " re
: G MERITTRGOIS? (nu/w SHOP pRiclicy, |57 /,j{

H BY REV: SERIN PB34. SEROUTPB33

BRF [T
(SER1T7RG0566) MERITIEDIOS

bh-14- 74

P8 34 |8 |S5-152-8-9 [57 |s-1943-2 [8-19674,, SERIT7RGOS66 € ON
PB3D |8 [S:1562-8-2 [57 [51943-3 [S:130741] THRU SER 177 65
@ BUS BAR FB3z |18 s Eie Sg‘-l a2 2212 koO7 7 S[k‘th',%?osl‘
aLT ALT o PB 31 |18 4o BITI-6 51635 SERGT6)4 ON
FIELD PB 3018 20 [SiM7-1- LS 1493 -1 11521 ER(R7./BG)
14 [(o11001-0102 |REGULATOR ASSY Pazs]ie & [s3a- 42,
BuUS BAR T TvA- 35 [CARACITOR ce289 |Pe28]8s 2| <3
12 |S-/1e37-2 i e AT Pa27|es 8 £
NOTES: W [S5-1e32-] HOULiNG - PIN PB 26 18] oL
[> $-1943-2 FOR CENTER CONDUCTOR 10 [5-2135-1 LIGHT ASSY PB4 |10 57 Ei3e+3-0]5 1361312 TARU SER (BRI635)
S-1B6T-3-10 FOR SHIELDING S [C593001-0101 [OVERVOLTAGE SENOOK] Pa3 les 0 | <M B0
8 JCGIIS0I- 0162 | ALTERNATOR ASSY PE:Z 189 a1 [sro3- ] <Bf
[>S-|‘3(=.7-l-|o FOR CENTER COMDUCTOR 7 |Cei100i- 0101 REGULATOR ASSY [CQDE ol G4 MATERIAL LG TERMINALS SERALS
S5-1367-2-10 FOR SHRIELOING G |[CLAB-IOATIO-A | HOUSI NG A8ed0 WIRE TABLE
S |[67700238-2 | FILTER CONTRACT NO COMMERCIAL ATRCRAFT DIV,
B> s1361-1-6 FoR CENTER CONDUCTOR 2 [51994 1-1 | SwITCR Ccsslna ARCRAFT €0 3800 € pawnee
S-13471-2-8 POR SHIELDING 3 |OT7TO719 -2 | DIODE& ASSY NAME DATE [] :
2 [91360-5L [CIRCUIT BKR QESICH - TITHE WIRING DIAGRAM —
[E= s-2367-\-12 For CENTER CONDULCTOR 1 |s=20-wo |CiRCUIT BKR SROUP M W\e® __|eS7OF: ALTERNATOR SYSTEM
§-1257-2-10 FOR SHIELDING PART NO. DESCRIPTION VEN DOR ‘::::: f:::i‘:h :-55-'\\00 - DY -
EQUIPMENT TABLE prerepern - -
D AMP TERMINAL 42281-2 (00T79) ON CONDMCTOR CES-1000 IS APPLICABLE SUPERSEDES: PROJ |R.C\FE ko] s12E Jcooe ienT| owe no
AMP TERMINAL 2-32393|-2(00772) ON SHIELD & | ool 0" C0Es PER 51400 —ro NO _ .
GROUNDING WIRE CES-AXXXCESSNA SPEC. NO. SoremsiCEs BY perp C 71379 |- 207000' .
3 S-AXX OR CMXXXX*CESSNA :
[6=> 5-137-1-6FUR CENTER CONNECTOR & 5-13¢T-2-8 FOR SHIELDING | 270 00 — oo A AR
—

GO =R 3K gD 4R 10056




¢ a8uey)H

G¢-61

@ SER (SRI629) tON

@ THRUY SER(SR 7624 )

T AT ;
FIELD
\ BUS BAR
DETAIL

SERIZZRGDIIE ON

— PR —

DETAIL '3

THRY SER(SRILID)

PB33
-

DETAIL '3

SER(SR 7639) THRU 177RG056S

REVISION
LET DESCRIFTION DATE APPD
H SEE PG 4.3.0 FOR REVS,
GA MATERAL LG TERMINALS BENALS

WIRE TABLE

CONTRACY NO:

DATE %Sng. AIRCRAFT (0.

COMMERCIAL AIRCRAFY DIV
8800 € PAWNEL

NAME WICHITA, KANSAS
OUBIGN _ TTLE _
anour | 37 o E1-31] WIRING DIAGRAM — :
PART NO. | DESCRIPTION ORAWN {AcneesonN  o-1-T1 ] ALTERNATOR SYSTE M -
“EQUIPMENT TABLE o e A -
STRESS
CES-1000 13 APPLICABLE SUPERSEDES: PROJ |2 ¢ men-Paw f5-18-7/] Si2E sgnz 10ENT | DWG NO
VENDOR COOES PER 8-1400 APPD - i
R Ol ¢ [71379 | 2070001 -
8YD. NO.

SCALE

NONE W\ 77RG

Jrace 4 7 )

TR

4




9-61

¢ aduey)

REVISION

o5

1 PC2 — <
‘. @ oal GNO -
RN

-~
VEL SERVEKE l

BV REV: ADR WIRE COLORE YEWPCS) | ser | e AV
WAS PCS, 6RM(EC4) WaS Pca, LG (8 [543 71 | 7R3 |, p
WAS 12/pCa ¢ PCS e |

(MEeR 17760040) (sR 750,‘911

LET DESCRIFPTION DAYE APPO

AlBy2v:mas was v70010-2 - Isee \;;uﬂ;"“
LR 1T

w L raglE [@-2e L),
B BY REV: SER OuT 3118791 ¢ ADD| gen |5 Wiw
S-S - T G118 | saes
TO CLoCK (SRTIZ0Y)

C BY REV: ACD WIRL £GTHS PYr=y oy Am

¥rrgs

©;

(PC4) (pes) CouTaLTOR
BAT B
l PA4{RER) ———————O—A l A _o —<T> STARTER ‘
™ STARTRR, DWW/
@ TRR\SER (7TRE 050G ¢ FI?7RG 0087 Q sTARTER
COMNTALTOR -

KR IPPRGOIOT £ 177860088 §
O~ § ALL SPARES

TO MASTER SW

@ E H—<P>— To sTaTTER WA
HD>——f To GND @
\8 18 |51 31413 SOLDE
2| S 519-L COMTACTOR (Fepy '8 18 [s1m14-13 SoLDeR
‘\ T[S Zota -1 | ComNELTOR s |8 232|5 14931 ] Sieos-|
DETAIL 10 |O770719-2 | DICDE ASSY Pc2 |8 8 king-i-olswea-t
APPLICABLE FOR UEE wITH FIRST > | sy REL A~ P} 2 o5 2-2-9] B bisel 7445130 7.5
RADIO INSTL. 8 | 219911 COMNTALTOR. PAS |2 ]|S15w2-2-9 | 8 511391311
7 |o770728-1 | DIODE ASSY q GA MATERIAL LG TERMINALS l SERIALS
o |Si1tewo-~1 CoNnTaCTOR WIRE TABLE
5 515721 CONTALTOR. CONTRACT NO: : COMMERCIAL AIRCRAFT DIV
4 [AN2592-3A ] RECEPTALLE CCSS 8800 £ PAWNEE
ICHITA. KANSAS
s [IS70043-3 | DIODE ASYY NAME DAYE NAs AIRCRAFT (0. o calllall
NOoOTB®T 2 [on12031-3 [ FusE 401008 aasy DESIGN . TITLE WIRING DIAGRAM — -
! OB2183 -0 GMNO STRAP GROUP |\ . WWRE -5 - =
. O LODI-D BEPLACES TNZ2S31-2. — PP —— ORAWN [E OO R 50 |. GROUND SERVICE ) -
CHECK LY (aWiTe  |@-S10) R PTACLE ©OPT -
EQUIPMENT TABLE e ECEPTACLE (
CES-1000 1S APPLICABLE SUPERSEDES: PROJ |R.F\FE BNl size [cooe 0enT | bwa noO
NO -
VENOOR CODES PER 81400 APPD ,
CES-XXKN+CESSNA SPEC. NO. - oy C 171379 L. 207OCO| -
8-XXX OR CMXXXX*CESBNA SUPERSECED BY:
STD. NO. scALE: NomE. 77T RG  |race. 4.4.0
PORN NO 801108 ’ (R 6349 E Em 4R (0086



[ ?@8uey)

\ 4

REVISIONS
LTR DESCRIPTION DATE APPROVID
VOTES. A |rEDRAWN — MO CHANGE. ECT ;2,"' ‘;Zy.‘
[=> s-r136¢7-7-6 “OR CENTER CONOUCTOR, (o%0 343 TK andly
5-/3607-2-@ FOR SH/IELO/NG. BS% REV . DER OUT CTHTHO -0 | F 26 ¢ e
SEZ N C2Z92EO0N - - 4
T=> 5/367-18 FOR CENTER CONDUCTOR. (521\1@?\ cwos s EF
§-1967-8-@ FOR SHIELOING. C _/Y PEV. ADD WIRE LENGTHS EX) 58
[E> 'uSTALL SHORTING BAR (VEWOOR zaTg RE
FURWSRED) BETWELN TERMIMAL"R"
AMD UNWMARKED ADJACEWT TERWNAL
|
1 1 I‘
i e e a |
i | —1| . i
o 1! (G P {
. T T e
J" C F X :)
| -
1) | } 62
o STARTER 1, oY Al
cowracroRrl i o o p\CT\\ji (R n—,QG
I | I - -
|- LEFT RIGHT ™ p rRY OOQ,Z
vae | MAGNETO MAGNETO eF Fn—,p\(,
w
B: \\ HE \/I“|5 6ER1' \9-13
" i e
N : 2
] ~
S R ¢ <R :l@mzu SER ([ 77RGO03F1¢F1?7RG0092 ef
]
a7 w0 80| i (3) wemI77RGO03424 F177RGOOIIGONFALLSPARES
O [
- 1
\\t -ooz= '/I
vAG
A
O BUSBAR —
VAe /8 8 [5-/3¢67/4S 136> 14
/AS ZE| ss| > | [Z>
sAg B s [ > | [2=>
Coo‘ NO, GA MATERIAL LG TERMINALS SERIALS
WIRE TABLE
CONTRACY NO: COMMERCIAL AIRCRAFT OIV.
8800 L. PAWNEE
NAME DATE (:‘cssna AIRCRAFT (0. WICHITA. NANSAR
DESIGN _YITL ]
GROUPF (R wWial =50 | WIRING DIAGRAM — B
DRAWN  [ENOLVGRS, [o50 | MAGNETO SYSTEM :
B |CIBOI-O08 [GNITION WW T creck LK .WWTE 50T ]
2 K292801-010\|STARTER SWw/TCAH]| |Rraces
| 7057 MAGAE TO 09033), PROJECT|R. T\&& L@ 0] »2x ig“ 1OEINT.| OwG NO
e o StscmeTon c | 71379 207000 )
@ - SUPCRSEDED BY PG 5.1.1 4
EQUIPMENT TABLE AL NON & 7 TR Trece 3.7.0
T
- 0 B3 ‘ (5PL3a9) X EpeER 505



1 eduwyd 8-61

NOTES:

[=>s-1367-1-G FOR CENTER
CONDUCTOR.
S-1367-2-6 FOR SHIELDING
TERMINALS SUPPLIED WITH |
ENGINE,

TO STARTER |
CONTACTOR |

i

o

o)
» O

ALVBON

LET

OLBCRIPTION

OATE APPO

BAT GND
T\\
TO BUSBAR J-I.G
WASHER SHIELDED WIRE
FAN WIRE JAB_[185[ 51461 53[[1 =
OVER WASHIR JAT 1185151461 58]
anD sooer YE- === JAG 118 B[S 136115136718
GA MATERIAL (%3 TERMINALS SERIALS
WIRE TABLE
INSULATOR: NUT CONTRACT NO: COMMERCIAL AIRCRAFT DIV.
%\a 8800 t.A;Aw.:u o
SHOULDERED SOLDER SHIELD NAME DATE o AIRCRAFT (0. WICHITA. KANBAS
BUSHING TO BUSHING 2 |[DALN-202[MAGNETO (77820) [oesion _ vt N
| |C292501-0105/IGNITION SWITCH anour | ¥ Wit [2-03%- WIRING DIAGRAM — -
\ @ PART NO. DESCRIPTION VENDOR L G wooD 9 nl. MAGNETO SY STEM -
CHECK R MO -2 |7 -
peTaiL £ EQUIPMENT TABLE S -
(TYP INSTL FOR RH € LH MAGNETOS)
CES-1000 |18 APPLICABLE SUPERSECES. PROJ ?é 22278 ] sz t':‘got 10eNT.] DWG NO
VENDOR CODES PIR 8$-1400 PAGE 5.1.0 APPO - - -
Nl o ¢ |71379 | 207000 .
8TD. NO. scace: NONE 177RG [race: 5.1.10
oy (SERFITTRGODEY) § GERI7TRGO2B3) & ON  (SRTS20)

4



¢ aduey)d

6-61

To BAY TERY
CONTALTOR

\—>A\<—/’

1
; LR ]
THRUSER /77RG6 0391 ¢ FI77R6009 2 e T 8o i
v
55R/77RGOJ¢2¢F/77RGOO‘?3§ON¢,ALLSPARE$ o C o
Neoa - ;t’l/’
TAl To GND

THRUSERI7IRGORII ¢ ON
THRUSER I77RGORIR

FUEL Pump

g

To =T T TA2
BLUS RELAY @

DEVTA 1 W A\

APPLICABLE FOR USE WITH

FIRST 2nP10 IaSTL
NOTES!

APPLY A 16 LENGTH OF ALPIHA 92194 HEAT HRINK
S EEVING  NO. FIT221-.190 YO ™ T71S TERMINAL
END OF CABLE BEFOKRE APPLYINI(T wWIRE TERMINAL

—— QD1 (REF)

To DoME LT dW

TO COURTESY LT sw

5180 -1I0OL

CQRCLNT BREAKER,

REVISION
LEY DESCRIPTION DATE APPD
A | ZEPZAWN - MO CrNGE ses [~ ["Jf W
(3R 34N TR B8-24-10] " 2f
B BY REV I SEE OUT Q&0 -CI0Y, {2V Rl
LER N CD2SON -OIOS ; SEA OUT |31 ’?:F‘"
SIBOEO 1O | SERA N $BLO 10w
HRUNLEe L SRGIBL) X (ReF)
C BY REV. ADD WIRE (ENGTHS [ ‘);},J
oA | BF
D]ev kev: abo nOTE 5 20O e ws
(LR730@, raurt | RE
£ BY REV: G- 136T - T-13 WAS $-1307- 113/ e >
NOTF ty 9-13067-7-13 WAS 51314114 [ PROL . 3 94 | 7,
L30T 6 WAS S 1AL (-t [ TA1 - GBI (REF) i
WRS TOFUEL PUMP SYY. i
MERITTRGEQISG  (NOW SHOP PRAOCTICE)
PAL |2 |5 Bw2-2-2 |32 [Sisut gz 1a3l<<1]
IaAlx | s ©2 [513,7-1- ]S M -1~ 1)
Iaz |18 37 oL -ds 1493 -0
TIAN [1-] 38 |53, 13T -I-
g GA MATERIAL LG TERMINALS SERIALS

Erow s aslem

4

3

@ [CRORSON\-OICSGNITION SWITCH WIRE TABLE

S5 |o7707i19-2| DIODE  AYSY CONTRACT NO: : COMMERCIAL AIRCRAFT Div
4 | 220041 COMNNECTOR 3800 £ PAWNEE

3 {%1991-1 CONTALTOR NAME DATE (‘Cssna. AIRCRAFT (0. WICHITA. KANSAS

2 lCc22250/-0101] STARTER SwW DESIGN . TITLE

I T swo —10 | GircolT BeR GROUP | . WISE 050 |- WIRING DIAGRAM =
@ PART NO. DESCRIFTION ORAWN [RNOUNGEESG 510 |, STARTER -
. CHECK L X WWHITE P ar-ie -

EQUIPMENT TABLE STRESS -

CES-1000 IS APPLICABLE SUPERSEDES: PROJ |Z.F\CQ o | size |CODE 1IDENT| DWG NO

VENDOR CODES PER 51400 APPD NO - 5 m?C'OO -
CES-XXXXsCESBNA SPEC. NO - [ | -
§-XXX OR CMXXXX:CESSNA SUPERSEDED BY OTHER ___c 71379

§T0. NO SCALE NJOAIE ‘T 7RG |Fact . .O

(B2 0B49) 2D gRE 1 DOSe




Ve U

y Cemeyy

BUS BAR

REVIS:ON
LET OEBSCRIPTION DATL APPD
ArEoramn - o crancE s | ;‘K’r‘“
(SR 349) X a-2a-10] % ok
BY REV ADD WARE LENGTHS o P ar
"z 4 1Y I/‘;i-q—
BY REV: SER OUT 5184512 SER IN >y (Ga

$-2060-1, C291504 -OI0| WAS 21012\ [37-73 | KF
5-12L0-10L WAS S-\360-10
NOW SHOP PRACTWE (SR 7306)

BY REY:ADD NOTE 2 DELETE S141-1-6/G0V | pyp |22 7

T8I (RED D | 3a1 (REF WAS TO STARTER 5w e PV
MERATRGEQISG (NQW SHOP PRACYICE) | “
TO COMER L1GHT Swy @
CUEL PUMP
aol—___ ~%
O—aD2
TO CoURTRAX THRW SER/ZZRG0$32 @
LT Sw ¢F17?7R60092
SER177R60433 ¢ (2)
FI?7R60093 0N 8=
NOTES:
[ TERMWMATEWTI S-V36T-1-\0 TERMR
[F=> TERNUNATE WITH 5-1361-2-6 OF JAI P.0.1.0
GaD2 18 45 5149340 [ ns-|
[~1=]] \ 39 [ <72l [siama-
Wil Toa MAT 2331
T |5-2W0 -\ SWITCH o ERIAL LG TERMINALS SERIALS
| 6 | e 3@o-iOL | CIRCUIT B WIRE TABLE
5 15 1845-1-2 | Swhwed CONTRACT KO- N COMMERCIAL AIRCRAFT DIV.
4 |S1LEI-2 HOUSIN G — Pl 8800 £. PAWNEE
3 [s 10371 HOUSING ~ CAP NAME DATE CCSSII&.MI(IAH (0. WICHITA. KANSAS
2 [SiLdl -1 SOCKET DESIGN - TITLE
i sam0s 001 O enour fvse  fesno]- WIRING DIAGRAM—  _
PART NO. DESCRIPTION DRAWN R MOMGERS kb O . FUEL PUMP -
crEck b wwne_[es 0] -
EQUIPMENT TABLE e
CES-1000 IS APPLICABLE SUPERSEDES: PROJ [R.F\ER @80 ] 512 Jcooe iDENT] OWG NO
VENDOR CODES PER 5-1400 PPD NO - -
B AXHCESSNA SPEC. MO . c | 71379 | 207000l -
S-XAX OR CMXXXX:CESSNA SUPERSEDED BY: OTHER
STD. NO. SCALE. NIONIE (77 R | PacE 7 1.0

FORM NO 80.2138

4

(=R w342 X EDARZ 10056




¢ 9duey)D

[1-61

NS (< uﬁf
<
KW FLLL 1IN0 Q
€82 \
€81
TO INST LT RHEO
>
| z)]18] 18-0 20 [$-136M-10{843611- &
et o 18] 18-0 w]&ouv-n-BP-uwn-a
LYS g ] 1B-4 |05 Q51131367
-4 18-4 50516351 1513671 1)
€84 1018 13674005 1@ 38+ |
£33 90 | 13611105 G 36\
Z:F) 14 B 186714 438 O
€8\ \8 3L EGT-HOB 36T
goog No_| 64 MATERIAL La TEAMINALS sEaaLS
WIRE TABLE
CONTRACY NO: : couu(lcm; :r::::v oiwv.
T cetoo RW FUEL YMTR reAML DaTe Ccssna AIRCRAFT (0. WCHiTA. wansAs
G |5\@a\- 9 MOUSWG-SOKET | orsan nTLe .
s 151G405 OB NIG - Pin CROUP M. WIS 50} WIRING DIAGRAM — 4
2 [S1G38 2 [MOUSING-CAD ORAWN_[@NOVNERS ko610 FUEL GAGE :
3 oG8 -\ NOUSWIG-PLUG corcx _fLCWNTE  les0f TRANSMITTER ]
T [5G0 OL_[CIRCUN_SRuawtw | [srrees = oy oot BEnT
'\ CGo8002-00 [L, FUEL BATR PROJECTIR FIFE.  [e-Bo] st oEnT | owa No
PART NO. I DESCAPTION %_) T N;] 7 : KOK)OO'
EQUIPMENT TABLE (ST 5755 o scat. WONE 177 2 | race B.1. 2
e w8

(EBL)
YELLOW
V2345 :
V23495 @
ED3

D\_ H FUEL WD

NOTES:

NLVISIONS
LR DESCAIPTOM oatr | aspmOVED
PARY OF C6&9504-0\03 NESE R sme [ il
INST. CLUSTER (SRR3R 8.-24-p| "V iRs
B B REV. ADD WIRE LENGTHS P f/“.,
PARY OF CHGLSS0% -OVOL e /ELF
ST CLUSTER C [BVREVi S 3Lom00 was 536010 XY Joe 70
NOW SHOP PRALTIWE 3-7-75”25
1)
w0
b
|
L
Py
A
. ’\b
. ‘9¢' o
Q c’\. gy
&
/(\ 2 X

4

(3R o3em) 1K ooq0p

DS



gi-61

¢ adueyDd

D([:| (REFQ
PSSO A

TO BAT S\DE OF
BATTERY COWMTACTOR

Oc 2. (Re

YO GWO

To BAT. COMTALTOR

To BAT” S1DE

OF BAY. CONTALTOR

oavTalL ‘\

(nPPLIES WHEN GND SERVICE
RELP 'S INSDSTALLED)

RLVIBONS
LTR DESCAPTION DATE APPROVED
A|BY REV: OBGLETE HEVER USED OF 4 sep [ &
vy WX
2 Lraf 8- Yer )
E) BY KWV, ADD WIRE LENG™MS P ',";,,
ram| s

BY REV:5-1367-1-10 WAY 5-13061-1-BON |aJe

OF348-1367-1-8 WAS 9-13L7-1-® ON DF I L

DF 2:MERITTRGOIST (NOW JHOP PRACTICE )

5291 ?;'.5;:/7:(

DF3 \8 20 [5VA9BA S AIGH

oF 2 \8 45 BAYETE] S W33\

DF\ \8 SOB G 8EATHG
__c_(%_l:‘!no Ga MATERIAL LG TEAMINALS BERIALS

WIRE TABLE

CONTRACT NO.

Ccssna AIRCRAFT (0.

COMMERCIAL AIRCRAFT DIV,
B8O00C £ PAWNEL

fom . BN

)

NAME DATE WICHITA. KANSAS
OEBSIGN | TITLE ]
g o\Tn-t O\l PRESS SW GROUP [W w18 50 | WIRING DIAGRAM — B
a [ mIuz__ |cvoos orawn |@Novees eero L HOURMETER (OPT) 4
3 FoGa501001 [MOURMETER crEcs L wwre kosio I ]
2 BTi2031 3 [FUSC € O\ODE ksov | s
\ JOoN2031-2  [FUSE MTG ASSEY PrOJECTIR FIFE  lo-B0 | #i2e [cook wEnT| ows na
PART NO. DESCRIPTION £eo -
i 79[ 207000
EQUIPMENT TABLE e nouc 5T 825
(SR & 347 1L EDAERR 10056



¢ aiuey)

tI-61

BUD BAR

NOTES:
= FarT no0. 11069, (12284)

BROWN

REVISION
LET DESCR/PTION DATE APPO
A REORA +ikd — k1D CHANGE ses “‘_‘"f' .
RWDLN TR 8-2a-o ,l‘:‘“‘l !
B BY IEV ATO WIRE 1LENGTHS e [N
- I A T
BY REV- 9130010 WADS S-1360O -0 Y 49, A&
C NOW SHOP PRACTICR s 7 |
a2
o
o
]
.8
(\'l
-
&
- A o
s (oq— A
AN F b
i
O s
AN
Q’q—":’fx
r"\({ J
Jomixe ] 18 S [oi31-1-10] 5% -1-10
arOwWN[18 k<71 ] SO I5-CT-1 8[51%1- | 4
! GA MATERIAL LG TERMINALS SERALS

WIRE TABLE

CONTRACT NO.

S-1d12-\ SENDING BT

$-\2G0-\0OL

CQRCAUT BRR

NAME DATE

COMMERCIAL AIRCRAFT O1v
B800 E PAWNEE
WICHITA KANSAS

CtSsna. AIRCRAFT €O

K ob3509-003)

INST CLIDSTER

DESIGN

CoRD04-0\03

INST CLUSTER

GROUP W WIS b 510

-"™¢  WIRING DIAGRAM —

PAAT NO.

DESCRIPTION

DRAWN [ NOUNGER S [(g510

“CVLINDER HERD TEMP

@ ~ N

"EQUIPMENT TABLE

CHECK |L /(v TE  J6-50

STRESS

CES1000 IS APPLICABLE SUPERSEDES PROJ |2 FiEE oo size [cooe i0EnT| owe nO
NO - -~ . -

VENDOR CODES PER 8-1400 APPD via :

CES-XXXXeCESENA SPEC NO C 171379 |- 2 J(/ ()| -

S-XXX OR CMXXXXCESSNA SUPERSEOED BY. OTHER

8TD NO F BLO scaLE NNONCE 177R¢x | race. B.4.0

FORW NO 80 l‘|=

4

T L24%)& EL 142 ZZSe




p1-61

¢ 98uey)

REVHION

LEY OLBCRIPTION DATE APPO

® ®

»
B d) B 8
L e
o i &
[~ |
®° o @Y e
I | (T3 e \N WwGa oot | ! Y Re WG RooT
L‘———‘ ~—~~hz3&4]1" ~~ TT E!z
@ 321 @432\

caie —

EB 1Y

- 1

EBD
E®] 10
~|18}.18-0 = 170 D T
Y \B -O S13674-10]5-12674-8
@ [=] - 18 -4+ S 1e35 -1 |S 151144
; Y 8-9 Hed%+l |5 1307111
8 14 CSTS ) G
[3- N} S -We35-1]| S -tbdo-1
€A S-¥5-1 | B-136H
0 ]s-1L38 -\ HOUSING - PuiG 33N S We35-1 [515)-1-8
0 [5-1Lb38-2 HOUSING - CAP B0 PRESTY SR T
8 [s-10d-9 HOUSING - SOCKET tes I8 S 13671- ]S e |
7 |=-w0d40-9 HOUSING - PN GA MATERIAL e TERMINALS SEMALS
(o | 9-1360-10L CIRCUIT BREAKER WIRE TABLE
S [Cw8007-010] [LH FUEL LRVEL IMTR CONTRACT NO. PP ——
4 |CeeBO07-0102 | RH FUEL LEVEL AT ; y 8800 € PAWNEE
3 |s-1e38 -4 HOU SN €3 - CAP NAME | DATE CC&SIIa, AIRCRAFT (0. WICHITA. KANSAS
- TITLE -
7 [cownsS-Ol0S | INST CLUSTER z::: 3 Barmwn 4-/ _;‘ - WIRING DIAGRAM — -
| lcewosie 0104 INST CLUSTER 4-17-7 =
PART NO. CESCRIPTION D! MERRK K. |q-O-M]. FUEL GAQE g- -
CHECK B
EOUIPMENT TABLE 'T.!.SMM.‘A‘\‘“ L3daba. TRA N%M\TTER -
CES-1000 I8 APPLICABLE ”";‘“:T o PROJ ¥ 24 78 S12E ﬁgn: ioenT | owa NO
L ncesenn srrc. 0. | A c 71379 [ 207 000!
B8-XXX OR CMXXKXsCESBNA
8TD. NO. SCALE. MOWE (snna-ps} [rrce: 8.5.C

1T RG




¢ 9duey)

ViI-61

¥

REVISION
HOTES LET DESCRIPTION DATE APPD
D:' LART NO. 1O LY, (1258%)
| |
[ :
| |
| !
—_—
432
@ 321
[ A ~——-—]
Tt —?
eCH
® (o
mwatT s
EC™ |18 S-ledhi-1 |5 1%e7.1-8
ec2 e | D S-levS-1 [S4367-1-%
ecl & | A R
GA MATERIAL [€-) l TERMINALS SERIALS

WIRE TABLE

CONTRACT NO:

COMMERCIAL AIRCRAFT DIV.

Ccssna. AIRCRAFT (0.

4 |S-130 - 10L CIRCUIT BREAKER BBOO E. PAWNEE
3 |Cee9n20-0I03 | TRANSDUCER ;‘““ Dave WICHITA xansas
2 |9-1038-4 HOUSIMNG - C AP ozsiGN |Y - Atamen 41994 ]. TITLE
T Tewasi7-o02 [ oST ClusTER GROUP . WIR_ING DIAGRAM
PART NO. DEBCRIPTION DRAWN | MERR | O, 4—5’* b C- Y L ‘ M D E R H E A D
CHECK |M. A =

EQUIPMENT TABLE e M. TEMPERATURE
CES-I000 I8 APPLICABLE 3"";"0!8'-4 o PrOJ |7 thack; ¢£ ',(././ 74 size [cooe ioent | ows no
VENDOR CODES PER 8-1400 Kl APPD g = 2 07 OOO |

. a . NO. "
gl Co C [71379
8TD. NO. SCALE: MOME (SR71879 I PAGE: B .(.0O
THIRG

FOAM NO. 03198

4




AR Y

¥

REVIBION
NOTES ! (X34 DESCRIPTION oATE APPO
= ParT nO. 11063, (12989)
r———"
| 1
\ (=11 ]
PRERY |
! 1
432!
@ a3z
| SAn )
el
(ReF)
€82
(REF) =
® o
NST LTS
eot 18] [I> S -ha3S- | [ 1 B0)-ig
o o I . = Gal MaTeEmAL LG TERMINALS sERALS
B WIRE TABLE
CONTRACT NO: : COMMERCIAL AIRCRAFT DIV.
4 |S- 10 -10L [ CIRCUIT BRTAKER, 8600 €. PAWNEE
2 |Coanzo-oiod TRANSDUCER N{M! DATE CGSIi 1A o AIRCRAFT (0. WICHITA. KANSAS
2 |5 38-4 HOUSIN G -CAP pEsiGN [P AGwarn [4-18 741 TITLE
1 Cle9515-003 | IusT CLUSTER GROUP 4-17- 24} w'R'NG DIAG RAM —
@ PART NO. DEBCRIPTION oRAWN MERR\CR. |4-5-74]. Ol L PRESSURE
CHECK |W MoRiakT [4-1-14
EQUIPMENT TABLE sTRESS
CES-I000 IS APPLICABLE BUPERSEDES: PROJ 2 51IZE |COOE IDENT| DWG NO
VENDOR CODES PER 8-1400 APPO NO
CES-XAXXCESSNA SPEC. NO. C | 71379 Z o700 O\
8-XXX OR CMXXXXsCESSNA SUPERSEDED BY: OTHER
$TD. NO. SCALE: NONE (=R787S) Lrace. 87.0
NIRG

FORM NO. muﬂ

4




¢ 93uey)

JbI-61

NOTES

(= PaRT wo. 11065, (12989)

REVISION

DESCRIPTION DATE APPO

8-XXX OR CMXXXX>CESBNA
8TD. NO.

| 1
| |®
! I
6—'5.2_\
@[4 > 2 l] @
l——— EE ) ———
ER12
LREF)
E£R10
(REF) —
® (o
0
eey el > S ¥ | [S-1307-1]
! GA MATERIAL LG TERMINALS SEMALS
WIRE TABLE
CONTRACT No: : COMMERCIAL AIRCRAFT OIV.
4 [S-12LO0-10L |CIRLUIT BREAKER E. PAWNEE
2 [C03520 005 TRANSDUCER NAME DATE (bSILIa.MI(lAFT (0. WICHITA. KANSAS
2 [D-ib>a-4 HOUSIN G -CAP oesian B Warwano|4-18-74]. TITLE
| [Cdo2Ble 04 | 1MST CQLUSTER GROUP /jgp‘ Le7-2¢1- WIRING D|AGRAM -
DRAWN FMERRICK, |4 5N} — -
PART NO. DESCRIPTION
e men Toam OIlL TEMPERATURE -
EQUIPMENT TABLE STRESS -
CES-1000 IS APPLICABLE SUPERSLDES: PROJ ¢.ty ] ®izt [cooe enT] ows No
VENDOR CODES PER 8-1400 APPD N = 20 o -
CES XXXX-CEBSNA SPEC. NO. | Py C |71379 |- T70Q0 \ -

(SRIBTS) | race. B8.3.0

SCALE: potﬁ

TORM NG 801108

L)

SORG



Uvri- ol

Y ooucyy

TURN COORDINKIOR [

BUS BAR

REIVSON
LET DESCRIPTION DATE ArFO
A [REPZARNN — MO CHANGE, BT LX) E?.
(2R wBad) K 8-24-70] ¥/’ o) gl
BY RV ATO WIRE CroeThs A | O |87,

B OPTY TO Tine 12 4 12|
c BY REV: S-1360-5L WAS 3130 -2 N (¥R
NOW SHOP PRACTICGR > | BF
e e 40 [ - efoiel\-
e [\® 25 [5-GH N1\ -B
q GA MATERIAL LG TERMINALS ] BEMIALS

WIRE TABLE

CONTRACT NO.

DATE Ccssnal. AIRCRAFT (0.

COMMERCIAL AIRCRAFT DIV.

8600 £ PAWNEE
WICHITA. KANSAS

NAME
2 [S-\a\AN-Y TURN £ BANK \ND DESIGN . TITLE -
v 1S-1360-SL CEY BKR GROUP [W. WISE 3Ty N W|R|NG |AGRAM - -
@ PART NO. DESCRIPTION ORAWN |@ ~OouNetaNe-51Q | T \_\RN BRNK -
CHECK jix, WWITE |5 -
EQUIPMENT TABLE — (OPT) -

CES-I000 IS APPLICABLE SUPERSEDES: PROJ |@ F\WR -5 O] size cgn: 10eNT.| owa No

VENDOR CODES PER $-1400 N -

CES-XNXX-CERSNA BPEC. NO. ;:::“ C | 71379 |- 2 O?OOO | -

8- XXX OR CMXXXX=CESSNA
ATD. NO.

SUPERSEDED BY

scace: NWONE

VTT Ria

Jrace. ©.1.0

(=R w34\ X ED&ERRZ 10050

4




¢ 9duey)

GI-61

\ 4

REVISIONS
LTR OCESCRIPT.ON DATE APPROVED
NOTES . Al 2EORAWN —o Cuan e ea [ S0
(5R6349) &-20%q G gy
== tuan CooRDINATOR NDICATCOR - o
INCLVLOES ALl WIRED aNT Calles B BY REV: S-1300-5L wWAS 5-\34.0*5 }-;LYB o)
BETWEEN NVERTER ND.CATOR NOw SHOP PRACTICE
AND CIRCILIT 2QeaceR
T T T T T T T T T T T TN
.y
| INVERTER | > ANDWCATOR |
i |
I
| 7
Y
‘OD
| caﬁ'ﬂl‘
o A
J Lot
\\Q/ e‘?'\u’\
«\ 2% N
RED (REF) V‘(/ «\4'\)
N
<
51361 -8 TERMINAL S-\A6T-\-G TERNANAL (/qu & ‘
o
&
furn cooab\wu'oa
CBUS BAR
coﬁ':“no. GA MATERIAL La TERMINALS SERIALS
WIRE TABLE
CONTRACT NO: : Co"“::;"‘: ::.wc:::' ow.
NAME DATE &Ssna AIRCRAFY (D. WICHITA. XANSAS
DESIGN TITL B
GROUP (W \a/i\q® SO W|R|NG D|AGRAM'- .
omawn 2vouuesesle-s-dol BRITTAIN WING LEVELER )
e e wavs JesTof (0PT) :
2 22041 JURN CDORD(ZT'AT PROJECTIR E\&R O] %42E JCODE 'DENT oOwG NO
| [S\3C0o-SL|cxT B = : B o L ]
c|7379 [ 2070001 ]

PART NO. DESCRIPTIQN
EQUIPMENT TABLE

scaLe. NONE

i1 zs: [rice. & 2.0

oty W 1Y

4

(=R »549) X EDY 2R COSe



91-61

1 @3ueyDd

TURN

COORD @
0.0,

Fa 4

o—

FAT

@@

}T\JRN COORD\NATO&

\aus BAR

REVISION

OLSCRIPTION

DATL APPD

REDRAWN — WO CH B

st ARV
S>ue LY ]
FPLT BZA .

V]

BY QEV' ADD WIRE (ErGIHS  REMOR]| Dup V:A,
A

‘OPT " FROM TTLE T 412
BY QEN: $5-1360-3L WAS 513605 SCY (&Y, nm
Ci NOW SHOP DRALTICE 31 |8
FAT |'> 48 |913%7+6[01L DER
FA4 |ia 2> [ai37-1-8| soLoer
[ WiRE GA MATERIAL LG TERMINAL S SERIALS

WIRE TABLE

MS 3057 AA [ CABLE. C-AMP

CONTRACT NO:

COMMERCIAL AIRCRAFT DIV

—1 Cessia. arenast . oTs anaas

4
3 {9 13b0-5L CIRCUIT BER NAME
2 |Ct1003-0501[ TURM COORDIMATOR DESIGN _ TITLE _
1 [MSsi0LA 1050 35| CONMECTOR orour A wisk  |en0]- WIRING DIAGRAM— - .
PART NO. DESCRIPYION DRAWN [@NOAMERS oS- 0L TURN COORDlNATOR -
cHECK JL.C. Wit keSO |7 -
EQUIPMENT TABLE STRESS -
CES-I000 1S APPLICABLE SUPERSEDES: PROJ [R.E\ER kr 8O | 512 (;gDE IDENT | DWG NO
VENDOR CODES PER $-1400 PPD - O?OOO' -
ES-XKXXsCESSNA SPEC. NO. _
ﬁ-u;g: cuu:l-cnuu SUPERSEOED BY: OTHER C 71379 2
8TD. NO. scace  NONE 177 RGy | Pace: D.3.0
S
(=2 L342)X ED #2R 10056

FORM NO. ”-I'u




¢ aduey)

(Muelq 491-61)/V9I-61

REVISION

Ley DESCRIPYTION OATE APPD

A|BY REV: ADD NOTE NO & DELETE|MEM [
TURN COORDINATOR FROM BUS BAR3-5- 79|

® S
TRANSPONDER @‘@ - @_J SGTIRER B
™
10— TAN /T _+ a| Da
op————————— TaN/BLY Bi Ca
g j———————— TAN/ ML —— <l ce
-y p——————— TAN/RED i Dl C
o f————— OKY/TAN ————+——1k | B4
.
17— Gk¥/BLy ————F | BZ
g p—————— GRY/GRN — et e
15— GEY/™EL ~| AG
13— GRVY/RED S| AT
1 GBI | Al
DILITIZER i p——— B/l —— 1| DIGITIZER
COMMON COMMONM
+ LV SOURLE 9
ACFT GNID
OGITI2ZER GND| C |
- e T Pl + LV SOURLE
RECYWHT b +12.vDC
BLRAYEL
ol
B sFO —_—
UOTES:
v FOR. WIRE £ WIRE TERMIKALS REFER. TO
2702 s PAGR D.7
> TRAMSPOMDER COMMECTOR HOUSING IS
PART OF TRANSPOUDER. CARLE ASSY
3. FOR WIRING DIAGRAM OF 300 § <00
TRAMSPONDER. REFER. TO 2D201473
AT TACH BOTH TRANSPONDER AND ENCODING
ALTIMETER TO THE NO. ¢ CIRCUIIT BREAKER.
1 1570 -5‘1_3 CA&LE ASSY m GA MATERIAL LG TERMINALS SERIALS
G |EA -aOIA ALY DG TIZER WIRE TABLE
S | RT-3%9A TRAM SPONDER. CONTRACT NO: COMMERCIAL AIRCRAFT DIV.
& [RY-452A TRAMSPONDER. ( : BBOO E. PAWNEE
s |5-2189-1 COMNECTOR. NAME DATE m. M.(l‘f' (0. WICHITA, KANSAS
2 | e8I CONNECTOR. DESIGN . TITLE
I ]S5O~ 5L |CIRCUIT BREAKER. orour | )¢/ Gpndnd il 1275 ) WIRING DIAGRAM —
PART NO. DESCRIPTION DRAWN | D OLLERIIG-T3 | ENCOD\MC’ ALT\METER
cHECK | 3. Youawe |u-9-73]°
EQUIPMENT TABLE e
CES-1000 1S APPLICABLE SUPERSEDES: PROJ |/ 0" |#-7972] 512 |cook ioent| ows o
VENDOR CODES PER $-1400 APPD v NO. -
CES-XXXXeCES! C. 3
cesrncesta SrEC N0 [Sorenseoro a7 c |71379 [ 201CCO!
Sto No SCALE WCE (SR T16RZ)  Jrace: 2.4

rcgroﬁ ’



£ adueyn

L1-61

\ 4

’,
1
|
|
\

REVIBIONS
NOTES. LIR DESCRIPTON oaTE | arrROvED |
. . - ze3 [~ r“_‘r'

(> wHEN CLOCA ONLY 1S INSTALLED A [ rEDV AW -0 SANNGE ey |99
UIE 027803712 WHEN CLOCK ¢ B BY REV' ADD WIRE LENGTIw, P nl"
CROUND SERVICE RECEPTACLE 2a1d e
ARE BOTs 'NSTALLED USE BY REV. ADD LIRE COLDX  REA(BCN) | JEF |Jue %y/,
07/203/-3 (| was o<1, L6 18 WAS 10/RED{DE Vgl 3R27 )

(MER 177€0040) ( SR 76C) U
O oce
DAE; ots

RED
(een

10

TO BAT S10E OF
BATTERY CONTACIOR

e )\ -—

.|k>_

 —— —

o5 R BN

4

0CS 8 5 |5-7302 /€| 573>/
OCZD /8 182 |7 13- | | S/ 36P/
(1. I /8 18 |SOEAR [ 1La5-1
o BAY'J/;: cone Mo, | oA MATERIAL [ TERMINALS SERALS
ar 847
sar cow WIRE TABLE
CONTRACT NO: mCA
70 8Ar : couu::g:: :::N::v Dwv
‘\ CON7ACTOR NAME DATE ‘ CSSNA AIRCRAFT (0. WICHITA. KANBAS
OLTA/L DESIGN F e R
(APPLIES WHEN GROUNO SERVICE 5 [siws1-2 HOUTING -~ PLUG GRoUr I wise =0 } WIRING DIAGRAM — 4
RECEPTACLE 18 /NSTALLED) 4 | sw3r-i HOUBIAIG ~PInd [RNOMERS |50 ) CLOCK 9
3 |o2/203/-3 Yreset Y checx || Comw Jesof ]
i 2 107/203/-2 _|FUSE MTG ASSY STALss
| S-//IN2 CLOCH PROJECT|R C\PQ. @ 10| 8128 fgol IDENT | OWG NO.
T StacRrTon peeo T cln3zeo[ 2070001 ]
EQUIPMENT TABLE SCALE. ¥V & 177200 [eace 7/0./.2
(SR w34m) & =D e ICOSL



81-61

g ?3ueyD

o BETTERY -_—
conmacTor )%

| & —o0——< To

sTAQTGER

®

DAR

To

—4 TO STARTERR WW

ALTERNATOR ABSYY

—BUS BAR

REVISION
LET DESCRIPTION DATE APPOD
A [reoraws —no CHanGe se0 e SV
(3'L3a9) T B-24-09 " Sk
B| B REV: ADD WiRE LENGTH ol [
& 72| RF
BY REV® 51590 OL WAS S 5% w0 ey ey :';‘
C NOW SHOP PRACTICE 3-7-7% .
o
\o]
VO
,\QL
4
L4
N
. A‘b ,'D'
- Q/ -
7)
\\4/4/\ D,”
&
A o
>
v
<
@
¢ &
S
\
Oa2 | B151562-8-0 (44 [SwT 4 10p013%7-4-13
Do} B8 5\5wLT-8-2 |32 Eib,T405i361-4-10
SQR'L"O GA MATERIAL LG TERMINALS SERIALS

WIRE TABLE

CONTRACT NO:

SIS - LOL

CwY BKR,

NAME

DATE Ccssna. AIRCRAFT (0.

COMMERCIAL AIRCRAFT O1v.
8800 € PAWNEE
WICHITA. KANSAS

SADD -~

CONTACTOR

DEBIGN

3
2
|

C 6LIS0I-O0D

ST CLUSTER

GROUP A \WI\SE

SV O |-

PART NO.

DESCRIPTION

DRAWN [@ YOVW@ERLe-5-10

EQUIPMENT TABLE

CHECK [, K wri &

o-5-70

STRESS

. TITLE

WIRING DIAGRAM —

AMMETER

CES-1000 IS APPLICABLE SUPERSEDES: PROJ [® F\WWR ke 82 Of s1ze Jcooe iDEnT| Dwa NO

NO - . -
VENDOR CODES PER $:1400 APPO
CES-XXXX-CESSNA SPEC. NO = C | 71379 |- 207000| -
§-XXX OR CMXXXX:CESSNA SUPERSEDED BY OTHE
STD. NO P. 10.3.0 SCALE, NONE. 177 R& Jrace. 10.2.0

e —
FORM NO 802138

4

R waem) T EcdRR 1005




£ aduey)

(Muelq 981-61)/V8I-61

W BATTERY H A
CONTACTOR

& 00— TO =TARTER
O ——— — 2 T STARTCER SwW

REVISION

DESCRIPTION DATE APPD

DA2 B | S 19562-8-9 [44]51367400 52141

h————
FORM NO 802188

4

D Ay B | 9-1962-89 132 [5132-HY S %740
b GA MATERIAL ) TERMINALS SERALS
WIRE TABLE
CONTRACT NO: COMMERCIAL AIRCRAFT DIV
( : 8800 £ PAWNEEL
3 |5 1996-6OL | CIRCUIT BREAKER % NAME DATE NA e AIRCRAFT (0. WICHITA. KANSAS
2 |cwoooo-002 [ INST cLuUSTER pesioN [ WErew |a--ig74). TITLE — -
i |s-1901-1 CONTACTOR Grour |7 '{Anﬁ 4-2-7]- WIRING DIAGRAM -
@ "PART NO. DESCRIPTION ORAWN FME RRY 3274 - AMMETE R -
CHECK |V} Mo ia) 1 N
& EQUIPMENT TABLE ness T -
CES-1000 18 APPLICABLE SUPERSEDES: PROJ M o /.74 SIZE |COOE 1DENT] DWG NO
VENDOR CODES PER §-1400 10.2.0 NO
CES-XXXX<CESSNA SPEC. NO. ATO C |71379 207000
S-XXX OR CMXXXX-CESSNA SUPERSLDED BY: OTHER
aTD. NO. SCALE: NONE (SRIBISY [race i~ 2.2
1717 RG&



¢ aduey)

61-61

REVISIONS
LTR DESCRIPTION DATE APPROVED
e Gl v
A ] 2EoRawird — rO CHARNGE (seram gfm‘? ,'l/i.f.llb\_:}x
B DY REV ADD WIRE LENGTHS  NC . ™. e dy(/’»)
NO 1l £ NGO . D36 R
BY REV: £:1360-10L WAS 30010 ey %L
C NOW SHOP PRACT.CE 73 *E
N
\’L,&
o
\ =, o <
<L> <E/ (¢7 QZ/ lk
]} - wuTREN— BLK (REW O(p"
WU
OVERREAD (ONSOLE - ] Lals &0
— LB2 — \\@ /\“947
= NT ¢ A
e
o
St
L83 5 &
Ba AQ
1 EYEBROW LIGHTS - «~ ¢
4 < % 0
LBl o et -
200N §/a,¢ N
- N
To CoOURTESY LIGHTS TO RADWO RUEQ. Q
WO, & g
[5> TERMMNMRTE witw S - 371 - B TRRINRL ee s o2 [erae | [SoDER
L85 |8 e [siie- p3eTi8
Y 20 15-1370-2 BA¥eTV-8
L3 g 20 |[SOVDER [5-1270-2
82 | B 12 {SOALDER [« 1Lzs- |
L8\ B 35 ":r\%?-\-qSO\DER
COWD'ERENO. GA MATERIAL LG TERMINALS SERIALS
10 |NO. 336 LAMP T WIRE TABLE
2 [NO. G} LAMP CONTRACT NO: COMMERC AL AIRCRAFT DIV
8 | No 24 Lare N 5800 £ PAWNEE
7 [Sveraz ou S — PO NAME DATE (‘CSSna AIRCRAFT (0. WICHITA. X ANSAS
e HOUS ING — Pind OESIGN TTLE E
YT = - SO(.KET(" : GROUP [W WISE -8V WlRlNG D|AG RAM - .
p
3 Is-8cc-2 |RMEGSTRY ORAWN [ ~OONERS k-5 10 INSTRUMENT LIGHTS ]
; = - -
3 |5 300U [QRCUNT BREARKER| JoHEcr [ womiTe Je50 ]
2 [23-288 GWT ASSYSh2ed)| forRess = ~
VCotsl - 2101 [COWMPASS T ::::‘" = = (=810 s1ze [CODE 10ENT | owa no j . ]
o St Tion c|7379 | 207000 1
- . EQUIPMENT TABLE TEY) Sorce: WOWE TN LTI

100 W 0219

A

(' o3ay; T

TOo 422 10oCcBL



0¢-61

1 23uey)

G weo uan

(LOG)
ey,
B8LK
—lL— (ce)
e TAN
Gl
Sis ._.l
LE)
3 4
(LE2) L
QRAY
Lﬂ:’ OUTBD LVGNT
(Taxh)

PAGE Il. 2

REVESION
(S o4 DESCRIFTION OATE APPD
Al morawai— o cHanar :‘: *;‘-‘ -
7]
BY REV.: ADD WIRE \ANGTWS AP
5105)
DM 91-!';‘ w1
eFf G-
7-8° 3
R
(VN
LDG LIGHTS
123 1L-O @ s [y
~ 4] 18- e hans 2 Koo
BUS BAR ic2 g T
A3 T T S
r&-3 4 1s-Q 6 -2- 2
14] 14-9 198 L3s-2 K-8
1 14 MS-2 IS 1L
SA MATERAL (¥ ] TERMNALS SERALE
WIRE TABLEK
5 [S184L~1-3 | wWITCH CONTRACT NO: : COMMERCIAL AIRCRAFT DIV
4 2141 -2 HOUS| niGy - PLLIG 8600 L. PAWNEK
ER I HOL =1NG — CAP NAMS DATE AIRCRAFT (0. WICHITA. KANSAS
2 [sawo-20 CIRCUIT BKR , . T IN DIAGRAM — -
1 12210394 [LiGHT ADSY growr M wae = e3-0L WIR N% LIGHT § :
PART NO. OELSCRPTION ORAWN EXOGRRE ka0 | LANDI -
L.\t ol
=4 EQUIPMENT TABLE e TAX1  LIGHT -
CLSH000 18 APPLICABLE SUPERSEDES: oy [®.EER 8-10] sax c'zoc 'oanT | Owa NO .
VENMDOA CODES PER 51400 . f=-

SCALE: NONME

o en

4

(SR W34

171 R&G

PAGE: 1.2 D
EDRCR | O0S




[ aduey)

[2-61

REVISION
u|5C()NNECT dE"TORL LET DESCRIPTION DATE APPD
REMOVING 07iL BY REV: 20D WIRE LENGTHS ADD | P |27 )
p Al vize o, cEsIGNATION T© ke 2o a7 ’w
'/ COAORS L LIGHT TWAS @y L&Y
/ - - BY REV: SER OUT S-1846-1 3 SER (N[ MilMgJlr gy 1m0
S /ﬁ:’f&/\xz A NDER Bls-21c0-a; 5-1360-20L waS S:1360-20, |+ 772 'f;_
- / v :/QLTAFF_U-R\EJGUL; oR B-1493.2 WAS 514933, 8D0 DETAW A ¢ 3-2023-2
c ’ ! 1 N : " TCE™  (BR7 @
COwWL ,, “ITACH BOLT £7C.) NOW SHOP PRACTCE ¢ )
v, / ]
6
(LCi@) 2 B
———I> 1 BLK - P ~.
er®) (1LC3) @ 13 _K o
GRAY(2) BLK(2) - C\_ (ei2)
© ) SRAYN
®>— / *l \ 1
ey (/E?, | f ‘ ‘
TAN(2) i \
@ | A SER 177RGOS33 £ FI77RG0093
(LC ) oz /
BLK:
) (5_‘> v
< @ “ <
; \/
LH LIGHT RH LIGHT
) /
(TAXI) (LDG) Led
R /
/
1o GA JUMPER ——/
{20
\———BUS BAR TEY
12 30 151493-315136F21
Soic(y) 12 oA |5i367-2.6{51493-3
EEL%‘.\ 2 V2 |51367-2-851361-2-8
e | 14 @ |51493-2[51367-2
Soaen | 14 4G |51493-2[5.149)-
el [14 €A [57993-2[513)2-8
e |14 “6[si493-2[51493-2
 Lci |12 Z3 |51367-2-6{51493-3
CO“SE NO GA MATERIAL LG TERMINALS SERALS
o |5-2023 -2. | ADLAPTER WIRE TABLE
5 152104 SWITCH CONTRACT NO: : COMMERCIAL AIRCRAFT DIV,
4 |49509 LAMP 24949406) 5800 E PAWNEE
3 1520649-1 CONMNECTOR. NAME DATE (|CSSﬂa.MR(“” (0. WICHITA. KANSAS
2 [SiB46-1-3 |SWITCH cesGN |G wooD  [71-8-7) . TiTLe
) |51360-20L [CIRCUIT BKR croor | X Wi 1720711 WIRING DIAGRAM — -
\ PART MO, pp——— omwn]lawooD 17871 LANDING LIGHT & TAXI -
— G GA JUMP CHECK |t woiTE 72210 | - A
] e Ga JUMPER EQUIPMENT TABLE TENDOR [ CHECK [kt 2 LIGHT =CONL MOUNTED ©
CETAIL
CES 1000 IS APPLICABLE SUPERSEDES: PROJ }" 5 2~ si1ZE [CODE IDENT| DWG NO
THRU SER i ?77RGCI32EFI?PRGODTR VENDOR CODES PER 51400 PAGE (I.2.0 P 1}{{7‘;[ V. 2/ NO -
CES-XXXX:CESSNA SPEC. NO. C |71379 |- 207000 ' -
S5-XXX OR CMXXXX*CESSNA SUPERSEDED BY OTHER
STD. NO scaLE NONE 177R. > | Ppace: 1021

—
SLITENCICTaRRE T )

)

(SRG678G)™



22-61

¢ aduey)

LEFT WING TAVL

RiGHT WIiNG

®

(DR LA

R-za-10| v/~

REVISION
LET DESCRIPTION DATE APPD
- =€ Vas £
A BY REV I LDDED L.D7 -] p T

8Y BREV: ADD WIRE LENGTHS

BY REN: ADD LD20 | 34002 -55%
DETAIL A, SER OUT S-1845-1-2 SER
IN 9-2100-1; 5:1360-10L WAS 5136010

BLK (RE¥) BLK (REF}
NOW SHOP PRALTICE (SR 130T
Q BN REV: S0 T /LD WAS S-teis-T L0 f'*)u
- RED (REF) - RED (REF) D (NOM SHOP PRARCTICED W=7y }é.F
@ E [ vev: se2e /02 Lins was | oo [dr
1B (NDW SHOP PRACTCED /-2 74
oo Loe BY REV:ADD WIRE LENGTH T0 § D20.5-1829-1 -, W
Reo WAS $-14Q3-1/1020,5-1367-2- 6 WA §131.7-| RJ P //?
@ @ Fli-o/toio-1635-2 was a-i6ae-2/LDT v |6-3-74 Q%
\ 23 LDG., $-1636-2 WRS S-l(n35-2/LDu Libz2
. s
@ LADD RED(REF)  MERITTRGOIGH
L|D4 DS (NOYY SHOP PRACTICE)
RED (REF)——
T
LD?2
NAV LIGHTS
LD20 |18 10 [5-1493-1]5-1829-) ETHHIYY
Co° |8 -\8-2 220 151,35 2| S ime2.
CEe s —ig-2 22015 1L35-2] 5 LI
LD7 |8 90 |5 1L25-2| Sied6-2
LDI LD |I8 285 | S 1w35-2] Slwdér2
12 {34002-55 TERM, BLOCK LDS 8 05 19- 1B [SiMe-2
i1 [9-2160-1 SWITCH Lp4 |8 80 [38S  [siLdw-2
10 [siw3r-2 HOUS1hdln — SOLXET
setai. M\
D[S w371t HOOLSVMIG - PIN LD2 18 20 |8\ | Siedo-2
THRL SER /77R60932¢FI77RGO0I 2 8 | £1845-1-2 SWITCH LDI 18 28 1213612151433 -1
7 S 130- 100 | CARCUIT BrR cobRtio] oa MATERIAL L6 | #& TERMINALS SERIALS
[ S el -2 HoUSING PLuda WIRE TABLE
5 Siad -D HoUDING CAP CONTRACT NO : COMMERCIAL AIRCRAFT DIV
& S iLiAd -2 HOUDSING CAaR 5800 E. PAWNEE
Py P MOUSIIG PlLixa NAME DATE (:CSS“a.AlR(RA” (0. WICHITA. KANSAS
"2 Tcwzzooi-0a0 ] LT INSTL - TAIL DESIGN . TILE
\ |Cw22001-0202) LT INSTL - WING GROUP [% WISE e-50 |- WIRING DIAGRAM z
AT o, Py rv——— DRAWN [@Y0WRGERS [erS 0 NAVIGAT ION LIGHTS .
CHECK [LL.il.wHITE [@5)0 -
EQUIPMENT TABLE =TRESS -
CES5-1000 1S APPLICABLE SUPERSEDES: FROJ [ E\EE lo-@-Ya | size [cooe ibent| bwa no
VENDOR CODES PER $-1400 NO - s
CES-XXXX+CESSNA SPEC. NO. APPD C 71379 |- 207000' -
5.XXX OR CMXXXX:CESSNA SUPERSEDED BY: OTHER
STO. NO scALE NONE 77 RCa [race: 17.3.0

h——————
FORM NO_80-2158

)

(50 (-342)F EDgRR 1006




[ adueyn

€2-61

DOME LIGHT
DOCKET

)

I

®

LA

1@

To FLEL PUMP Sw)

To BAT, oN STARTER SW
-G

f FUEL Pume

\— Bus BAaR

REVISION |

LET DESCRIPTION

DATE APPD

A REDRAWN — NO CHANGE.

KB

ey &y
(sg349) Ix [§-247° ”u%&‘

B|® =ev: 200 wimE LENGTV-E SN ]
\2- o 2| eF
L |V a |s- 1191392
WY T 105 BTt o] 91880\
. GA MATERIAL G TERMINALS SERIALS

WIRE TABLE

CONTRACT NO:

COMMERCIAL AIRCRAFT DiV.

(Cessha. anenart co. A WANSAS

SO -0 | KT B2

DRAWN [E NONWMERS [@"5-10

. DOME LIGWHT

@ ~|nfw|p

Sl B3T-1 NOVS NG - P
S=18™- SWITCH NAME DATE
— DESIGN . TITLE
X L T P WIRING DIAGRAM— -

&-XXX OR CMXNXX'CESSNA
S$TD. NO. i

i

OTHER

PART NO. DESCRIPTION : -
CHECK R} Ciialsl
EQUIPMENT TABLE Sreer et TR -
CES-1000 I8 APPLICABLE SUPERSEDES: PRO.J . C\EE -8-\0| sizE c':‘gae 10ENT| OwWG NO
VENDOR CODES PER 8.1400 PP | B
Lencrsmma srec o e c |71379 |- 2070001 -

SCALE. NONE 177 ¢ frace 11,40

FORM MO 8C 2198

4

(SR 6349)T EDY{RQ (0BG




¥Z-61

1 asuey)

-

3} YEL(REF) —g
21— YEL{REP)—(

1~ RED(REF)(Q

REVISION
LET DESCRIPTION DATE APPOD
. _ - =L s e
A [P REVISI84L-2-3 wAY 5\945(5.‘2:“»1 8.24-10) 30 ]
8 8% REV: ADD WIRE LENGTHS LR (A
2-4-72 | °F
C BY CEV: CQ2I00)- 00 WAS LP ‘IL;I.U
CGZ 100! - OI03 1 2a 13 | Re
2
e Rum GOOG
YEL (Rew) \ F \ P\
O 4
OO 282
© &PC(N \,\f\?\(’) > 0
© 213 e Fen
DA
D—— YEL (Raw) 33 LF3 _(\,\\1 PO L
D—— YEL (REP) 2iz LF4 At ©
D—— 2wp(2mr) 3K LF2 o
)
1 Hﬁllf
|
[ o
2% I <SeoBe
BLK(ReF) :
w &
— O
°@®
D
BCN
BUS BAR
LES |\ 65 |Swn,2 |swds-2
LF3 |1k 5 |SUeDla-2 [Si1L35-2
LF2 |16 [275 151493 -2 [SiLde-2
LF| \o 7S |Simr-2-L|Dienn-2
q GA MATERIAL LG TEAMINALS SERIALS

CB5O450)- 0203

FLASHER ASY

WIRE TABLE

TR O, S5 TIER.

A

(%]
8 |»i846-2-3 | MNWITCH CONTRACT NO: COMMERCIAL AIRCRAFT DIV.
-l € PAWNEE
4 |213e0-10 JORSIT BXR o Tomre ] CeSstia, Aireaart co. wTh, WANBAS
3 |SiLd8-2 HOUSINIG - CAP —
2 [oess-t | dousine PLoa P LT ) WIRING DIAGRAM —
O e oA [E iR [ o FLASHING BEACON :
PART NO. DESCRIATION AWN . - -
cHeEck [LY W TE |e-8-70 -
EQUIPMENT TABLE —meos
CES-1000 1S APPLICABLE SUPERSEDES PROJ [R.F\w® @80 | size Jcooe 0enT| Dwa no
VENDOR CODES PER 8.1400 APPD NO. 207000 |
CES-XXXX-CESSNA BPEC. NO T " Py C |71379 -
8-XXX OR CMXXXX<CESSNA SUPERSEDED BY.
8TD. NO P il. St SCALE. MOME. 177 Rém | Pace: 11.5.0
(RLt40) X Ep#RZ 008l



¢ aiduey)

GC-61

REVISICN
LET DESCRIPTION [ATE APPC
A Y REV: ADD Wik LENGTHS TSI LAY
CEZIOOL 21T WAS CLe21OT1-OO3 =03 =

ADD S-210-i € SER .\ SER OUT
SABAD 2D SR TADG) T

BY REV:S-1628-0 WAS S-1636 -1 &

@ TELLOW (REFY Bl iwip-1was sap2s v - . 5
MERITDRG 012, (NOW SHOREPARNCTICES -
<ELLOW IREF)
F— GREEN (REF)
(ELLOW (REF
b—— arD (QEF\‘——I ELLOW (REF)
F— R (REF) 1
\
= \
F
3
ES e
@ e THRU SER I??RG0432¢ FI??RG0092
(o) SER 177R60433 ¢ FI77RGO0IS ¢ ON
LF
o
{
FIO |1 4. 5w -Lls- w28l
9 | ©5S oo [o-1b3s-2
LES e 2 [94R8
W | \o 12 SNl B-1493-0
O s 21D -y SWITCH L= ‘o O[5 163%-2 [9-1L36
S [Cres-15 RESSTOR (B3 1711) FS | 215 [5-1493°2 [v 1ol
8 [Co00N\-OI06 [LIGHT ASSY LF ‘o 25 [S-3artge-ita3-y
7 [sww3e-2 NOUSING RN MATERIAL LG TERMINALS SERIALS
@ 1S 1D HOUSING WIRE TABLE
S [ AS0T-OI01 | FLASHE R ASSN CONTRACT NO: COMMERCIAL AIRCRAFT DIV
4 [216371-\ HOUSING (: 5800 E PAWNEE
2 ooz OLUSTAG NAME DATE ssna.ug(un (0. WICHITA KANSAS
2 15846-2-3 SWITCH DESIGN - TITLE . -
L [9-1360-100 [QROUT BREAKER crour | i Haot 322} WIRING DIAGRAM z
P per—— orawn R ouneeRgs- >z, FLASHING BEACON _
CHECK [l TE 5231 -
EQUIPMENT TABLE STRESS
CES 1000 1S APPLICABLE SUPERSEQES: PrOs L . INF /. |22372) size [cooe wenT| owe no
VENDOR CODES PER 5-1400 PUS.O v ghicd 7
CES-XXXX:CESSNA SPEC. NO. ApPo C {71379 |- CO_{ 000!
5.XXX OR CMXXXX:CESSNA SUPERSEDED BY: OTHER =
STD. NO. SCALE NONE TR PAGE W.S.\

EARMAD 80 "8

A

GRICCEN SRICON L




92-61

1 asuwy)

NOTES &

FORM NO. ”!‘l.

)

REVISION
. w LET DESCRIPTION " DATE APPO
B B BV T Cia 220080105 wWis Ciatzoa 00\ e, [W G
A (SR Lraags | B-24-% V)b?{?”‘
LDIO —— 0" 0—— Lon B | B REV ¢ ADD WIRE LENGTHS DL R waw
sgwoae’ 12-4-12 [N
® il
&
WHT (REF)
BLK (REF
BUS BAR —
@ SeaT-1-B TERMINAL
1 2 3 3z ;\‘\1R60 2
@ i 2 3 322 | 2 (‘,OO6
\ o0\ DT\ 17
W CNE peOT582 ¢ F
\ e\ RGO
cFF a7
WD ST
i
st ® o
) nt
LEFT WING TIP @ @ RIGHT NING TP
M
REDRER—1 |} REDU.D) RED(LDIS) \ RED(REF)
BLK REF) 2 —— Bixk{loy- BLK (LD 1) 2 BLX (REF)
WHT [REF) 3 WHT(LD 14y WHTLD17) ——— 3 WHT (REF) {
W) | - S 1635-t] —
Wt 8 | 190 [$ 1635 -2| D e 2e-2
te 14 190
‘p 8 190
L.
1 140
R
i \8 140
aeo | \8 ] 140 [S1L35-2 [S 362
D [S-\Ven-A BWOSWME Lol 20 166 151636~ 2[5 1493+
8 [s-\37-2 O SWNG Lo |20 30 1930-1- ] 14931
- 7 S »e0- 10 CARCUT BRR eio] 64 MATERIAL LG TERMINALS SERIALS
R &
[ ruses couowron cheie seomutonen Pt [ Toietees [ wren Wine TASLE
* : * S | Sied8-) HOUSING CONTRACT NO: : COMMERCIAL AIRCRAFT DIV.
4 SiL3a -2 HOUSI NG 5800 E. PAWNEE
3 |Co22003-0102] LEWMS NAME DAYE Ctssna‘ AIRCRAFT (0. WicHITA KANEAS
- DESIGN . TITLE -
e L e sl WIRING DIAGRAM— -
PART NO. DESCRIPTION DRAWN |E~OUWELEH 650 | Wi NG TIP ST RO BE L IGHT (OPT) -
crECK | wwte e o] -
EQUIPMENT TABLE STRESS B
CES-1000 1S APPLICABLE SUPERSEDES: PROJ |B. F\F® @8] size [CODE IDENT| DWG NO
VENDOR CODES PER S5-1400 NG - -
CES-XXXX-CESSNA SPEC. NO. APPD C 71379 207000I -
S-XNX OR CMXXXXsCESSNA SUPERSEDED BY OTHER
STD. NO. PG SCALE: NONE 177 R | Pace: |l. 6.0
(=2 L3am)* BD der oosk




¢ aduey)d

Le-61

tFi77RC009 2
SER I77R60933 €
F1772R60093 & ON

THRUSERI?7RG0432

BRI

REVISION
LET DESCRPTION DATE APPD
A Ay TEV: ADD WIRE LENGTUS AP J"h,
L H.WING ROOT C fzene
@ BY REV: SER OUT S 1b&o-2-3 SER N | dOY [y, 7
Ble 2won (5% 1306)%  |3-7.73 o
i -— RED REF) €, [BY REEA20 LRk WING ROOT, RIP :A_W
,_QED/NW\'——EI}——~QED(REF‘\——J L — Lk (REF) @ 151409 xRS 51403-1/(DIB, & L E 1LBWAS |, o og [FFS 0
@ UK REFY) — WHT (R A9 4-1/ 1019 MERVITRG 010 2 ’
. l (NOW SHOPPRACTICE)
R H.WING ROOT @
@ ' | 2eo mer)- RED HEF)
—D—=eciwnT —{[)— 2EDERER F— UK REF) - BLC (REF) @
\ @ £BLK (REF) r———NuT(REF) NHT (REFY
(W)
O
B o\o/,
— LFS (REF)
Lo
O
®)
LD L= 98 |SEE LDIB [S-wode-t
3 [S-21e0-1 SWITCH CELL 2 - 90 JSTMOY-2 Sttt
& 310419 WOUSNG Lo 120 30 [ 3eHsoiafn-y
T |- \wac-o HOUDING J GA MATERIAL G TERMINALS SERIALS
® |Co21006-00\ [LAMP ASSY WIRE TABLE
6 [CollO0T-00\ [POWER SUPPLY CONTRACT NO: : COMMET Z1AL AIRCRAFT DIV.
T =V~ Cessha, ameart 0. i WNEls
s Baenit OLSING NAME DATE ® :
2 |5-wae-2-d SWITCH DESIGN _ TITLE _
| [6-1360-6L  [CRCUIT BREAKER orour | X Ycep |52493- WIRING DIAGRAM
PART NO. DESCRIPTION DRAWN IRNOUN 23 L | WING TP STRORE LIGHTS (OPT\ .
cHEck [WHATE 54l -
EQUIPMENT TABLE STRESS| OK W oude [§-27-72] -
CES-1000 15 APPLICABLE SUPERSEDES. PRos | ERNT Wk, V72| 512E [CODE I0ENT] OWG nO
VENDOR CODES PER 8.1400 PIl.O APPO 174 NO. ZO_‘OOO\
CES-XXXX-CEBSNA SPEC. NO -
S-XXX OR CMXNXX*CESSNA SUPERSEIDED 8Y OTHER c | 71379
STD. NO SCALE NOCNE. MR [race e
f (SRIOCEYX




82-61

¢ adueyD

¥

REVISION
yoTED: LET DESCRIPTION DATE APPO
[C>> VENDOR (5 AMP INC (0O ™) CEDZAWN — W ~=p B0
A w O CHANGE o g 8-24 -1 ',/'thv‘,
B MY REV: ADD WIRE LENGTHS , 20 &A ™ Uu
WAS 1BGA/LASILAK. a4 2] -
BY REV: SER OUT S1845-1-2 SER IN ey |zn, [
PART OF SF-1030-BX CABLE 5-2100-1; 5130 10L WAS $5:130-10; |3 773 oF
C ADD DETAIL A, LD20 (REF) &
84007 56 (REF) ADO wOTE
NOW SHOP PRICTce (81306
@ @ Dliev revis-12¢7-1-8 was siaga |2 Pl <8
] - 10:31-13) < f
o VIGLET 2EF) ] BY REV:S-1829-1 WAS 5-14971- 14 324626| g 1p ,@
N Y s E | was 329636 FoR LAIS L LAG 774 #4 A5
— i B— MERITIRGOIGY _  NOW SHOP PRACTICE | R &
@ s o : ®
o S
O LA|5
e . ]
Lozo(aem
{ Lmt.egnj
@
®
N AV
LiGHTS
—LAD —f@ BUS BAR
LOI(REF)
S\
TURYU SER I77RGO432¢ FI?2R60092 Lhie 120 3 P EFEPEM Sl
8 To2002-55 | Temm. BOCK LAIS |20 22 [5.1829-1] 320waw|=<1;
7 |95-21L0-1\ SWITCH cJDE ol GA MATERIAL LG TERMINALS SERIALS
= |31 -11-05-001] TERM. BLOCK 71785 WIRE TABLE
5 520-4 TERM. BLOCK 75382 CONTRACT NO. : COMMERCIAL AIRCRAFT DIV
A 5184%-1-2 SwiiTeH (:'as 8800 E PAWNEE
T ace el [CircurT BKR NAME DATE NAe AIRCRAFT (0. WICHITA. KANSAS
2 [is70141 -4 FUSE ASS gesan - e
8 IO K GRS g e Toal WIRING DIAGRAM 3
PART NO. DESCRIPTION VEiJ DoR | oRAWN 2 O Mo ERN@ B0 ] MAPLIGHT —CONTPOL WHEEL
crECK L Wi TE a0 (OPT)
EQUIPMENT TABLE e -
CES-1000 1S APPLICABLE SUPERSEDES PROI B F\FE o5 0] size |cooE 10ENT| DWG NO
VENDOR CODES PER $.1400 APPD NO - 207000'
CEB-XXXXsCESSNA SPEC. NQ - -
6-XXK OR CMXXXX-CEBSNA SUPERSEDED BY OTHER C 71379
STD. NO SCALE. NowE 77 R%La | PaceE 11.7.0
(o2 ©342) X Ep § e 10056

FORM NO. ”-I!E

4




g 38uey)

62-61

REVISION
LET DESCRIPTION DATE APPO
ed ey #T
A EDRAWIN — rO CHANGE ﬁl B.24-10 _’._'Yvd
B BY REV: aDD WIRE LENGTHS DLP 2’11* o
-z 4 L
KY REVEADD 1 AL L LAIT, 5-13T0-3 WAS | ayp | Dwa P
C| 5-183C-1/1A2 LR LLAA, 3= 136 1 was[ g q. g | A5,
LH COURTESY ( ] > 2H COURTESY 3-1035-1/LA3CLLASL (774
LIGHT uSTL [ETZYE) SETNT-4 MERITMRG OIS (NOW SHOP PRACTICE)
(LA &)
- TEEn
()
LAD N/ T
O, [ an
LAz L Las
({ REF
)
PROBESTAL (LW To FUEL PUMP <y
WYL
=~ TO BAT. ON STALTER SWwJ
BUS BAR LAIT7 |18 8 |5-1830-1|SEE LAZ
LA 18 134{5-1830-1[3-1631~1-6
LAL e 170 [S-137T0-3]S- 11
gl 18-5 20 |5 1ulbipm| IS iL35-2
0 15\e3)1-2 WOYSIRG — CA S Bl IB-5 20 [Slele=l | S 1L25-2
9 [ca3ide -1 [SOCWEY Lagq |1 o5 |SEE 1A2 [Siu36-
8 | = 1 meo—10 | ckT @k Laa |18 16 |SEE LA2 |36l
7 =4 |-9 H OUB NG - SeckxT] GA MATERIAL LG TERMINALS SERIALS
o [ Sibdo -2 HOUBING—~ PN WIRE TABLE
S Dlb3p-2 HOUSIN G&-SoKET CONTRACT NO: : COMMERCIAL AIRCRAFT DIV,
4 |Diona-\ HOUL DI N - PLUG BBOO E. PAWNEE
NAME DATE N3 o AIRCRAFT (0. WICHITA. KANSAS
3 [Sle37—1 HOUSINMG —PLVG e
NOTES: 2 [>183i2) _lswimen anocs - WIRING DIAGRAM—  _
< - ol e=%N0 |- z
i T I [©513208- 3| NOKEY ASHY SRAUP A VY
([ TERMINATE VENDOR FURNISHED WIRES LR CRAWN |2 UGS |e 50 | COURTESY LIGHTS (OPT)
WITH 5-1035-1 £ S-136T-1-8 PART NO. DESCRIPTION -
CHECK L. WwiTE Je-5-10
EQUIPMENT TABLE STRESS - -

CES-1000 18 APPLICABLE
VENDOR CODES PER 8.1400

@-B-0O[ SIZE |CODE IDENT | DWG NO

CES-XXXX+CESSNA SPEC. NO.
S-XXX OR CMXXXXCESSNA
8TD. NO.

SUPERSEDES: roy 2 cwa
APPD
SUPERSEDED BY: OTHER

c |73re [ 2070001 -

SCALE. NOWNE 177 R.C3 jrree 1.8 0
S—

R ——————
FORM HO 802198 ’

BR@3mIX =paze cose




0€-61

¢ azueyn

MOTES:

[E=> WSTALL 3-ie3%-1 TERMILAL Ol VENDOR.

FURN/SHED WIRG

[Z=> INSTALL S-136T-1-B TERMINAL O VENDOR

FURLISHED WIRE

[E> WHEN ELECTRD LUMINESCENT PALELS ARE

INSTALLED S-19048-1 FOT ASSY 1S RERALED
WITH A $-2091-1 POT ASSY

[ whin ROST LGHTS ARE INSTALLED LB ¢

LB1Z ARG DELETED & LBZ9MATES WITH
LBZB. LB 27 COMMELTS FROM POST
LIGHT SWITCH TO TERMINAL BOARD

AEVISON

LET DESCRIPTION OATE APPD
A|PrREv: 200 LB 2D st was | OLO Z"/%"
Sieds -1 /e 3 REVISENOTE &5 |20 13

DLLETE LBIO:
LEISIREF) Wit LRBI1S (SR7%06) X

LB AREA WAS LBID

BY REV: ADDED WIRE LENGTHS, L YELLOW | RIP
WIRE. MERFIIRGOILS

{NOW SHOPPRACTICE)

5-31-74 7

BY REV: ADD LB 33, 1270472-8
YELREPDELETE 1270479-65 YEL WiRE e 14 19

(SR 7606) (REF)

A MEM | La

g
N
Q
0
~d
Q
9
Q
1B3s |18 5-1829-11S1370°)
LB29 18 2051351 [S-1%% 1
LEAT e 20 [5-163%5-3] SOLDER
LB 1B 0 |S- 10351} SOUDE
LBi1a |18 43 [SEe LBYT | S1%H-8
1S [ VZIO4T- 8 LIGHT ASSN
W | CeOoS0-00t [coMPass LieHT Loz e 30 |518291] s4dan | <Z4]
13 | NO. D% LAMP LB 1B 20 15131 1-B] =1310-)
12 JOSINZ08-\ X x&T )
T EE A HOBING LB 18 2501 51629- 1] 51301 | <]
10 | S-1LA1-2 HOVSING LBe e 2501821 S-le¥e")
S | S@0o-2 LIGHT _ASSY LB7 i 35 |- 1821 ] S-1370- 1
B | S-190-t LAMP LA | I 20 |>H3T10 -1 [S1%TH-B
9 3400L- 5% | TERM . BOARD ) GA MATERIAL LG TERMINALS SERIALS
e |27 0aM W | RESSTOR. WIRE TABLE
S | 519043 PoY AShRY CONTRACT NO : COMMERCIAL AIRCRAFT OIV
a4 S MO - 0OL CIRCLWT BREAKER. % B800 E. PAWNEE
3 | o Ke%O-o HOUSINGs NAME DATE 4“_34‘“(.‘" 0. WICHITA. KANSAS
2 9%\ -G HOLSING T DESIGN _ TITLE | M — -
i [15701ko - OMMING ASSY ' smour} ¥ Nicee JODIBL WIRING DIAGRA TS :
—— pry——— DRAWN | oL QULER. |10-w-2 INSTRUMENT LIGH -
@ - cHECK | PAPE iois1a]” _
EQUIPMENT TABLE sTress| Teyuecew 1o 1)
CE84000 18 APPLICABLE SUPERSEDES. PROJ “7g.24 sae |cooe IDENT] OWG NO
VENDOR CODES PER 8.1400 o 11.1.O APPD " ~ 'ZO_( OO0 |
Crsxcessut ric 20 | Siiraroo By C | 71379
STD. NO. SCALE: NIDW & 1T IR Jeace: 9.0

4

(SR 76 Ok)




¢ aduey)

Vog-61

><'

BEHER

EXE BROW L.Tﬁ

IBGA JUMPER (B)

B?UU?EF')———J

r
|
A

O©
s} w2

LD
(LEF)

WH T (REF )

REVISIONS

DESCRIPTION DATE APPROVED

SEE PAGE

1.9.0 FOR REVISION

@@ cousoue o
- l/

%) COMPASS LT

RED (REF)

F——— WHTREF) ——
1

il

LBie

— ©RN (REF)

(w

Lbll5 @

(REF)

L
TO QPDIO
EHEOSTAT

b

s
@ AFT TERM BLOLK. O
LB30O
YEL
(REF) LBl

TO AUDIO

LB 4

O O2D 1024

CONTRACT NO: COMMERCIAL AIRCRAFT DIV.

5800 E PAWNEE

NAME DATE &Ssna AIRCRAFT €O. WICHITA, KANSAS
DESIGN CTTce -
arovr | % 9 iee o193 WIRING DIAGRAM - -
omawn |SC OLLER] w1y INSTRUMEN T LIGHTS :
CHECK | PAPE 01513 -
STRESS | Tausnecex ey =

PRO JECT M ro-r8 18] 7€ coo: DENT | owa nO
e S ¢ 7379 2070001 i
scaLe: NOMe R Jrace: 3.

FORM NO. 8O-210 -

(R T



g0¢-61

¢ a3ueyD

REVISION
LET DESCRIPTION ' DATE APPFQ
MOTES ©
[= THESE WIRES ARE VENDOR FLRNISHED
= TERMINATE VENDOR FURMISHED WIRE
WITH 513 T-1-8
B> 7us b ESISTOR TERMINATED wiThH Sr3-i-1a
TERMINAL ¢ INSTALLED OM SUAF T OF TANDEM
POT ASSY. DLE TO HEAT DISHUIPATION , RENSTCRS
MUST BE KEPT FROM WIRE BUNOLE
D WHEN ELECTRO LUMINESCENT PAMEL D ARE
IWNSTALLED %-2Z091-1 FOT AThWY REPLACES
52O - RIT ASSY
v
~
Q
o
N
Q
9
Q
@ | S \20%-3 POT ASYY
16 [ zoanied-| EL PANEL-FLAP
ia] 20150\ EL PANGL.-RH
s [ 2021511 EL PAMEL-CTR
12 | 20V S0-t eEL PANEL -LR LB 2O |\ B2 | [ S-3 04
1 JZ2TOMM AW | RESISTOR. LB 118 SOLDERS S 1 TI0-1
\O | 52091 POT ASSY w8 | 1s-9 S RI0 KEE WHT I
S | S.ex oW IO%| BESISTOR. wWRTh[ B | -8 -9 SFE BB | S 15D
8 | VAL -5-(000 [ RESISTOR. LBIR 2?2 18101 [SA2I0-1
7 [ 5-1360-0L | CIRCOIT BREAKER. GA MATERIAL LG TERMINALS BERIALS
G | S 210! SWITCH WIRE TABLE
i‘ C("Ba;l;z}O' OWER SRD- 2l CONTRACT NO: : COMMERCIAL AIRCRAFT DIV.
3m - Km ‘w\ B800 €. PAWNEE
% | S-1690 - HOVSING NAME DATE (?CSSIB.III(IAH 0. WICHITA. KANSAS
2 |S-%adl - HOLSING DESIGN _ TITLE -
) | 1S10Keke -} DIMMINGe ASSY awour | & 93ee 110179 WIRING DIAGRAM — =
@ PART NO. OEBCRIPTION omawn] o cLER] 0w s]. ELECTRO LUMINIESCENT .
cwcx [ Pare  Toisaf” PANEL.  (CPTIONAL -
EQUIPMENT TABLE sTress] TRonECEX [0 113 ] 3 -
CES-1000 1S APPLICABLE SUPERSEDES. PROJ /0-/8-78] 812 |coDE 1DENT| OwG No
VENDOR CODES PER $-1400 APPD -

CES-XXXX-CESSNA SPEC. NO.
8-XXX OR CMXXXX=CESSNA

8TD. NO.

SUPERSEDED BY:

OTHER

c 7z [ 207O0ON

SCALE: NJOME
M

4

(SRTOHE

177 RGr [ race: 11.10.0




¢ asuey)

o0€-61

-
REVISIONS
LTR DESCRIPTION OATE APPROVED
I ~
{JO PDIMMING AN LR 16 REF) P B | FOWER
"' — &6 oo B @ FWD TERM BOARD
(REE) l—— At
o0————0
| |
] 1
1
L FwD
o 2o _] (Lolz:g):
WHTL 2Y—
<1 K - ]
WHT WHT < :] WHT
(REE) (REF)
{ 1
@ LH EL SwW @ CIR EL RHEL T @ FLAP EL
PANEL PANEL PANEL PAMG L
T T T |
BKREF <CZ] BREF) <T] BLKREF) <] BLLREF) <7Z]
S y P 3
b
0
o
]
Q

CONTRACT NO:

COMMERCIAL AIRCRAFT Div.

00 E. PAWNEE

T o] (ESSIa ARGRARL (0. wiewrta. kanaas
DESIGN = TITLE |
GROUP | A Waess |104173}F WIRING DIAGRAM — i
orawn | oL OLLER |03 ELECTRO WIMINESCENT ]
secx [ Pare Josnl PANEL  (OPTIONAL) ]
STRESS [Truwece<< G118
PROJECT

M #797Y size [coot oenT] owe no.

|APPO

c 71379 [ 2070001

scaLe: NONE 11 7RG | Pace:

11.10. 1

PORN NO. 80-218

/\Pm,.\‘,s.\x



doe- 61

¢ 9duey)

PO
UFPER L.H. PAMGLL VIR DL Sy H-PT.ON (ate | aPPROVE!
. e A|[BYHEV. ADD WIRES LB 32 LB 33, [MEM|¥Y T
$-iL35-1 wWAS SOLDER (LB27), PR A
—PALKd 12133713 (-5 ~11 10 € ~b: WAS 12133719 A
:)5 (=2 B -7¢ -2 REsree hiveiy; Ot en
/ G POST LIGHTYS FHROM LOWEW L H
RIDILY BLKY B2y REDWZ) PANEL,REVISED NOTE 1. (3% 7¢08)™F
@@@ ) T evebnOw LT R BY REV. ADD LE24 £1270473- 6 RAM ”"”“%,'//,S
I - ADD LB35 TRRU LB 29 mem| 3T
Y B o oLl TS
e Buxiz 1) ReDiL (SRIBIS) (5R 16OR O |a-c1%
X AV B8 BY REV: DELETE LB34¢1210479-6 |MEM[Dwo
<_/\__>@+ LOWER L.H. PANEL (;gg) (BEF) C (SR 100GIKEE) o7
REDIZ) BLKWZ)  BuKi2) PeDl -
(HoE (®
m)m a..er\ aucru REDILY REDI(Z)_ Bk (2) Lbf; ‘ @ ComPasts LT
. ‘\5, ORI o Omv O _ ,
‘esm_» BKdL)  BLK(L) RED(Z  REDZY Bukiz) | UPPER oM. PRLEL N B 4
\ | /—> @ AF T TERM. ROARD (REF; 0
(e ® | & : |
- . 1B GA. DUMPER S
@ GLOVERON (\:E“F‘) Lbll 7
VEF)
L — !B EEDQ.\ E 0
‘ ol
:um REDU) REDA)  BLEM) -
Py @.l @é M@ O@ ! LBID : 8
] @$@ W@ T Pe LB2 PoST ‘ B
B2l D3O B3 B35 B REDU) gED) MUY l @ L.g i; :g — ;’233‘;" ;0(:30:“ l
l L 4 -1]S- -1 1 ]
Q a2 (2 >f1 \—>t > @ @ Lh1o I8 SOL0ER |5 1310
@ - _? 1B 32 Y SEE L530] 5-Ko35-1 - 1
Lsse Larl Lﬂja L835 B2% LB3O SloYem! | SrletS-t
@ ‘ ) LB2® < Koo~ | SOLDER] <11
) . @ LB DG 35S S8 B
= <’> - 6—/ LB26 o P B S
L | <——> L. LBZS e oS-l [Srle¥e-t | o
1) 3 (REF) ez | T S35 1 | T3S T
LDZS (® Bes L LB 23 _ SEE LB22 [S-KedS-1
_ LB22 S-lb¥o-l | SH63S 0 |
TO MM R ADY B2 & SrioSor | 13T
BT 2 1o —
- B2V |22] -22-0 oke|anoeel |
x| ] -22-0 SOLDER [ S 1351 -
NOTES! een ) V| -22-2 soceefsower]| ] ]
] . ven(n|z2] -z2-2 Sl -1 [SOADEE
[=> wHEN FOST LIGHTS ARE INSTALED DELETE LB & ez, — T S TSI S BT o
LB 32 COMMECTS wWITH LBZS. LB2) COUMNECTS WIRE TABLE
TO FEAM. BOARD ¢ LB 33 WHICH (ONNELTR TO = koo 001 [comraas_ et e
COm e AR RAIT [
FOST LILHT SWiTCn. a 1izims1S - § [POST LIGHT ASSc GumtHCAL R R T Y
2 12327 - 11 | POLRT LiIGHT ASSY ~AME are (‘tssna AIRCRAFT (0. Wi TA mARSAS
@ 112135712~ 10 |POST LIGHT ASty  |oesion P Tne :
= (122319 & |POST LGRT Asee  |07007 WIRING DIAGRAM ]
a [sie¥-2 HOLS I orawn | DL OLLER|2-273  POST LIGHTING ]
LB839 |8 S 1636 1 [S 136111 = 1S3 YT cnecx [ Youveo T3 (OPTIONAL) i
L8328 118 S-le3er| {51035 Z [>ecoz 5= | TERMINAL BOARD SIRESS
t837 18 S-1L36 -1 |5-1L 351 T T seon ) S TOH rroOLECT]S 5 2-/7.23 § szt Jcope oENT ’_rm. ~e ]
B2 |IB S %36 -1 |S136718 == s T - ¢ 5379 [ 207000 | ]
L83s 118 SECI) SERRE UIPMENT TABLE 2
CODE NO|GA] MATERIAL _|LG|  TERMINALS SERIAS EQui scate NOME IR | KT E)
PR ‘ (5RO I




¢ aduey)

(Mueiq J0¢-61)/30E-61

CilGAL

& o
ii FUEL PUMP ?

BusS BAR

REVISION
LET DESCRIPTION DATE APPC
: - g3 [-er T
A BN RQEV: CELETE .717001 I(",mem‘t alza ”_ul‘;\_/,,
B BY REV- ADD WIRE LENGTH oD r-_‘l ,
z 42|z
BY QEV: S5-1300-10L WAS S 13010 XY e)‘."lu -
C, NOMW SHOP PRALTCE 3773 X3
BY REV: 1w GAWAS IBGA. 1130717 WAS .
. RIP
D {51361 2 ¢ 6-1361-2-8WAS Stse1- L /net| U0 g | RS o
WMERITTRGOleL  (NOW SHUP DRACTICE) |~
HC b 30 5-1367-2-6[5-1361-2-8
ODE NOL GA MATERIAL LG TERMNALS SER-ALS

WIRE TABLE

CONTRACT NC

DATE Ccssna, AIRCRAFT (0.

COMMERCIAL AIRCRAFT DIV

5800 £ PAWNEE
WICHITA, KANSAS

v | eozsz -1 |CIRCOIT BKE \S41Z NAME
z [s/3eo /oL [cimcuT B oo - WIRING DIAGRAM
T T S 84-]  _ |C\GAR LIGHTER GROUP I WiS® 165710 |- ~15AR MR -
PART NO. DESCRIPTION VEMDOR |ORAWN R NOOWOERS -3 O | ~ 19 [N jul -
CHECK LY WMiTE _ kes-10]7 -
EQUIPMENT TABLE P - -
CES-I000 IS APPLICABLE SUPERSEDES. PROJ (@ S E -8 O] si2zE |cope DENT| DWG NO
VENDOR CODES PER 51400 APPD no - 2N -
AXXKC c. NO. : K
CES-XXXX«CESSNA SPEC. NO T P C 171379 |- 2\/7\,(, ' -

S-XXX OR CMXXAX*CESSNA
STD NO

SCALE NOMNE 177 Réa

]uc.: 1%.:.0

FORM NO 80.2198

)

(cter) X Ep ez 10056



g adueyd

1€-61

-

REVISION

-

ET DESCRIPTION

DATE APPD

4 ETE4
385 3 _ - —ER (e 2%
".' xﬁ é 5 A TEDRANN e CHAN('\Q:-@‘,;AQ)B_ A8-Za-70 A’/LJ?,SL
3 % 7 Q| B¢ REV: ADD WIRE LEnGTHS o |27,
(ac) DELETED ITEM 13 414 2oa | E
ReD Yy - . R Ly oM
| sl C BY REV: §:1360-5L WAD 9-1360 -5 N o
@|® GLS REF) D-1B30-10L WAD S-1360-10 3-7-72 RS
@ NOW SHOP PRACTICE
4la [)|BY REV 5-21e0-1 WAS 5188512 ME M >/*"
(Y2 V11 R60+33) 22619 Ml ns
717 FC\ — — —-
(REF) BY QEV: (423-2 WAS 1493 -1/FR2 & FBI, RI¥F '??ﬁ/ﬂ
| £ |2awas 30 & 5-1637-2-6 WA 5-13671- 1 4f]5- 3 - 15 Sre
i ERI MERITTRGEQIAG  (NOW SHOP PRACTICE)
g'ld
(Fe4) 2. 4*
BLUE ;l'J a2
5,4
n
Ak
2l
I
@ . Gall (REF)
Fal
AL 15763172 MOUSING T RAWVG 52 18| 8-0 @ [snanels-ledee
N 1970631 -1 [MOUSWG - AR Eese \B] tu-o PEY TR e
10 | 21L4) -G HOoUS NG — SockeT Fi‘B‘ ™ T 130 |Sin5-2 [9-\63s-2 <TD
5 | SiIka0 — s HOUS NG - PN FBZ | ¢ Bi [51a93-2 |Sema-2] =TO
8 S130 -5 CIRCLIT BkR FB) \ G 33 |51367-2- 6| S1aD3- 0
7 2070005-1 | DuAL WARN UNMIT CSLRE Taa MATERIAL G TERMINALS SER 215
® Sie12-2 STALL WARL SEu30R WIRE TABLE
> > cleo ! SwiTeH CONTRACT NO: COMMERCIAL AIRCRAFT DIV,
4 S lledl -2 HOUSIWNG - PLUG 800 € PAWNEE
> SiLan-2 HOUSI NG - CAP NAME DATE (:CSSﬂag AIRCRAFT (0. WICHITA KANSAS
2 S IBWLWO-10L | CIRCUIT BKR DESIGN . TITLE L
| 1720092 -3 | PITOT \NISTL cRour [mweE oo |- WIRING D|AGRAM— -
PART NO. DESCRIPTION DRAWN [R. NOOWGERS[eB-10 |, HEATED PITOT TUBE 5 HL;ATED -
. cHECK || (Wi TE [0 STA WARNING SYSTEM (OPT)
&) EQUIPMENT TABLE s -STaLL G ! :
CES-1000 IS APPLICABLE SUPERSEDES PROJ |R W& -8 0| size cgoe \DENT.] DWG NO
VENDOR CODES PER S-1400 APFD N " P
CES-XXXX-CESSNA SPEC. NO. C 7]379 _ l_()7()()()‘ -
XXX OR CMXXKX:CESSNA SUPERSEDED BY: OTHER
STD. NO SCALE. NJONE T R&G lFAc.:: 3. 2.0
E——

FORM NO 802138

4

(=e.e2a8) X Ep#e?Z coSk




2e-61

g adueyD

¥

FORM NO 802138

REVISION
@ S LEY DESCRIPTION DATE APPD
"] eovit ce8 3 P _ -
§ 3 LM Bw NC o 1. A PRAWN — W0 CHANGE (SRemaNn L | 824 ,fé%g;y‘\
214 $ o ] . Bl8Y REY: ADD C3010072 -0201 WRC | ¥ew b
2| W r‘-'—'"" , ACTUATOR (5RGSBGY  |1-1-10 | RF
|5 @U° 2 By REV:ADD WIRE LENGTHS &
Jib T LmTSwW ue C . L LR i
24 Rl er
- - | cc.g_S ~NO oan 8Lk BY REV: SER wT S$-1906-1 SER (N 5-190G6-8;| XX EX.I:*J [0
@ I <4.> (CCia) (CC1D) D $-1360-I1SL WAS $-1360-/5, EROUT | 3-13-73 o
@ Q @ CCB THRUCLIRE (2408 SER N CCISTHRY CC 2O,
orRN - 2 3 ADD DETAIL ‘A" SR 730&)K
oowss [T (€S 33 2 _ ¢ 2
AY BEV S -190G -1 AT NSTRUMENT ouP by ©F
LIMIT SW GRN bl e 43
‘ \o————(CL ) —‘ \ BETAIL ‘\ PANEL WAS S 1306-2  (SR1uil o 12713 |9
VID 8 Mo 4la cc7? THRU SR (SR7304) F |eveev: TED (LD WAS (LD, ORMLLID) | O 35T =7
| G}cum \ ko032 ¢ WAS CUS , B LG WAS Chb , GRMCT) | /- 8:15 JR3
‘ p BLL Y s 17 7RG0092) WASCENT, VIO WAS CULE , VIDELS) Laid
F Q T é e (CUo) 1 WAS TS EBUKCCOWAS L0,
- L.\‘hkiT SW DAV o WAS S-ledlh y S-ledi-L WAL
| S1640- )5 Bl L WAS S1e35-1
ViO 3 O NC NO A ) o feCU .l QLS LTl SIeS- T wAS
cCi9) ] / « See-T REXCUH, ORMLLIA), BLL LW,
s FLAPS GRMICC TS B o)
. uP MER ROO'S  (NOW SHOP PRACTICE
— - - - [d & _
= f ) @ BY REV: BLK(CCIZ)WAS RED (CC13), RED €C20| o5 |2to
_l_ G | was BLK(CC20), BLKREFIWAS ORN(REF). | o o4 s
- \ RED(REFWAS BLK(REF),PIN I WAS PIN2 & /Mf
cc PIN 2 WAS PIN I/ 5163B-1 .
RITTRGO16T (NOW SHOP PRACTICE)
BLK (REF)
F%?gﬁ 6] -le-3 1= 51635 -2 [5-493- € ﬁgi',‘;’:%’;}
s (O e ko
B Tie] -i-o D 2332 sae-2
FLAP cciz 1l 10 |o1e3T2-4 o -2-8l TF’A‘;’“R’G’O'D;;”W"“
6 (STO) THRU SER (SR GS84) AT I 10 Pore3r-2-4]aisa-2-
(7) < ™RU SER (sRGDBAY ccio lie 20 [siagz [swriza
CCD i V& |siL3g-2 [54037-2-4
e SER (SRCSBA) 6 ON BUS BAR 8 |ie 20 biung-2 |516312-4 AL LN T3t
CC] 1 12 foi3a-2-4 |olLto-2
Ll 1o \G | m07-2-9]51300-2- B
CCH 1%} 12 |or4Sikde-2
CCH 1 W2 19%7-2-4]|S1b6- L
cCcd |l 4 1513%0)-2-451361-29]
15 1906-2 SWITCW cC2 | (o} V4 f51247-2-4 S -2
NOTES & 8 [c201002-020/[ACTUATOR dSSY [ o V& 151367 -2- (] 5121
7 [c»or001-0702] ACTUATOR A SSY cab GA MATERIAL LG TERMINALS SERIALS
D OPTIONAL WITH FizeT RADIO. © [C™>01001-005 | McTuRToR. ASSY WIRE TABLE
S | =le38-) HOUSI NG = PAVG CONTRACT NO: : COMMERCIAL AIRCRAFT OIV.
4 S e 4l - FIOUDING - SCXKET 5800 E. PAWNEE
3 | si1040-G HOUDIWG - PN NAME DATE (:@Sl 104 AIRCRAFT (0. WICHITA KANSAS
2 | @00 -i SWITCH DESIGN - TITLE
FRVVICTR Ty B WIRING DIAGRAM — _
| 912018 |circoiT BKR GROUP (v FLAP SYSTEM -
PART NO. DESCRIPTION PRAWN Num @ﬁ‘ﬁo - L z
CHECK LK WW\TR Ko-5-10 -
B " Tie] -1e-0 i3 [51635-2]51493-2 SER (SR730&)LON EQUIPMENT TABLE STRESS
3
e Tie] -i6-1 19 151493-2]5136 T2 CES-1000 1S APPLICABLE SUPERSEDES: FrO) |®. EWE. o8 0| 178 [CODE I0ENT] OWG NO i
Vi — - - VENDOR CODES PER 5-1400 APPD ~
lega) e lo:1 19 [51493-2 SI%'Z? 8 CES-XXXK-CESSNA SPEC. NO C | 71379 207000‘ -
ey tie ~1b-5 13 [51635-2[51493-2 S-XXX OR CMXXXXsCESSNA SUPERSEDED BY OTHER
BV T | -lo-0 13 [S1038-2]51493-2 SER (SRT30L)40N] ST NO- SCALE: NONE 177 Réa [race. 14.1.0

4

(see349) ®  Epgre oot




1 aduey)

£E-61

®

T- W
GEAR
+izv

STALL

o
p
D 6 RED[REF)
p——GC SREF)

&Cl

REVISION.

DESCRIPTION

OATE APPD

8-XXX OR CMXXXNCESSNA

8TD. NO.

CREDRAWN — MO <
A S N | ool i
AaY REV: ADD WIRE LENGTHS , 2P 7‘,,,,
B 20 ea/Fct was ®eA, 20 GAsal) wWaS| 2 4 T2izF
o G
BY REV:51360-5L WAS S-1360-5 NN e
: C NOW SHOP PRACTICE 3773
717 {Fc2)Tan
| &
| 4
Wil =
ME
§ 2
i3
X 16| -Jg -10 @ [5330¢ s \Wi-8
Targ 1184 —18-\0 148 |sioas-2 [$V36)-1-6
[24] 20 125 | Sode-2T | DMaDo-2
8 |s-\&12-2 VETECTOK - ST (WA QD) GaCl| 20 35 51%]-246]S wib-)
7 [ siveai-lb HOUSI NG - GA MATERIAL LG TERMINALS SERIALS
G SiLad ~-b HoOUBIWG -Pud WIRE TABLE
8 | SiLTe-\ DETECTOR - SYALL
CONTRACT NO: :
4 | D40 -2 HOVSING-CAP %srm couu::coznaf;w:z o
3 | Slbal -® HOUS G- PLLG NAME DATE o AIRCRAFT (0. WICHITA. KANSAS
2 | 2070003~ | DuaL wWaRN UNIT DESIGN . TITLE
I S 1%e0-5L | cizcum BrR GROUP R W RE_ fes0]- WIRING DIAGRAM —
@ Fyr— T otscRIPTION zn::m L*(LNMT: ::::g - STALL WARNING SYSTEM
. HECK L . Ny =~
EQUIPMENT TABLE STRESS
CES-1000 16 APPLICABLE SUPERSEDES: rrO) (R FIFE e®N0] size cgnt IDENT | DWG NO
VENDOR CODES PER 8-1400 APPD N " (X )
CES-XXNXsCEBENA SPEC. NO. [ —rn C |71379 |- 2070 |

SCALE: NONE,

Trae

frace: \5.1.0

FORM NO. 80-2138

4

(=R w3am X

ED&ERR 0l




e Ve

P Y

REVS:ON
LET DESCRIPTION DATE APPD
WOTRS A AN QEV: CENESI@MED d 2O 283440 sEe e :'\—‘{
R 34 5-24-10) VI
\. sxs*elmswmwu WATWA LG GERR DOWN [ PRESSURE SwWITCH OPENS WnEN GEARS B | BV - A= NG 4 Bl o
M\b\,bc\\ibj AVRPLAME O GROVND ARE UP AND HYDRAULIC PRESSURE BUILDS ADD ALTERNATE FOR 125€£3-2 1G9 10]
WD &nwe.vxoe: UP TO PROPER LEVEL. SWITCH. #DD 125E1-3 swWiITCH & 1 Cul
= Ti#IS SWITCH CAN BE EITHER A f>)5 ALTERNATE. s
IZSEI A MICRO SWITCH (919229) OR -
AN EA3 UNIMAX (BO207). THE TWO ClADD 52035« CA3, S LO5T ¢ nual e | vie
SWITCHES ARE INTERCHANGEABLE. & TEKMINALS TO (TEM 4. §:16261|12.7-70 | Z5 LF
E=> T4IS SWTCH CAN BE EITHER A N S 16361 ON GAIG § GAIT MRS 50. %R (5861 L
125€3-3 MICROSWITCH (91929) OR D [BYREV DELETE NOTES 5,668, INACTWATL  [GLw | a/ur
AN EA3-Y UNIMAX (BO207). THE TWO = THIS N R CLOSED RELAY 1S ENERGIZED| |7 /5:21 ADD PI52:2. 200 WAl GLiz 11257 e
SWITCHES ARE INTERCHANGEABLE. WHEN ARE cLOSED (GEAR DOWN). CB:“:; G;'EN C@“““ s
VISION. INACTIVATE PAGE |GL- |-
[f=> SWITCH IS CLOSED WHEN MAIN GEARS E:lfRN'NG OF_FSTA'E'DP in TURN opens [T ol e e e | Hu
ARE DOWN AND LOCKED. HE PUMP. 15.2.3 KF
_ ITCH CONTACTS 'C" AND "NO" CLOSE WHEN e B} ‘
B= £ /7‘ | 7?%@(”&!‘&?& MAIN GEARS ARE N UP POSITION. (5KG786G)
) L I ? / T SWITCH CONTACTS 'C”AND 'NO“ CLosE wHEN| | 87 REWSION: 11 U €12 NO | WOA
NOSE GEAR 1S IN UP pOSlTION- \N:AS NCbNC WAS NO. INACTIVATE
W IN
D ﬁzﬁf Dswn’cn CONTACTS "C” AND "NO” CLOSE WHEN NOSE GEAR 15 IN DOWN POSITION.
30[S5-1367-2-8] TERMINAL INACT'\/E
%/Z(Z’/ 29 15-1232-30]CIRCUIT PREAKER
THE . 28(5-1377-1  [SWITCH EFF THRU SER'77R6 0282
. - - wha 3-23-72
[/ - SWITCH IS CLOSED WHEN NOSE GEAR 27 gz?‘ggi_? e i e v
glztﬁ;‘:)ls EXTENDED (NO WEIGHT ON 25 [S-16385-) PIN QA 2§ |20 OB -l [ -B ] ~ .‘_.,,,__T
24 |2 = SWITCH GA 20 |20 SPE aAo] T 1 I ian Y _
(== ):S!«z j:/ Z R/s po'w /\Aﬂ[;é,{g,ﬁ 23 | SiLéi-L HOU S I NG ~ SocT] Gald 120 i\ 8 0 L] (S R
g pA&) AR (! . >3 S wao-@ POUDIMG - PN Ga |20 S$-1636° s avy-1f I
21 [VIA DU aA - BA] GEAR DM WD Biosa |aAlL |20 S 31-1- 4151636 e
20 |[VM O1IM - 4A[ GEAR UP 1NO 87034 |GA15 [20 SUT-1-4 51214
5 | 207000 -1 | DUAL WARM UNIT Gaid 20 Y0 YRR
18 | USM -BW SWITCH eoczor |oA13 |20 EA =3 el
7 [MS 252551 | SwiTen Gaz |20 5| [owel -1 -4 FRCTaathe,
™ S TCH G@ayl j2o Suas-l |91 1-9 A
- ——— 5 [aoteaci-on| Witro Sw (A W) | @929  |Galo j2o Siois2fs s AR
Gei3 leo SOLDER]L-1310-1 SR (SREBIVEN |13 5e5 S Smas = [es0aad |are |20 FRTTESN ST
GEI2 [z0] | 51370-1 [5-1635- 1 SER (SREBI2E ONF~———T"Trov7 =7 SECAY GAT. |20 S1a93-) [srives
N A . . Lidd (912
GEIl 20 S u.s: 115-1637-1 MR E s TAsamzss1 | awiton GAL |20 3 110] 140 5 1
[T 3l i5- [ souDek T Tas 25255 v iTOm AS 20 L3 1- o) o i
;‘:—7 <ol | TILS- R S TSZno =1 —SoLEMOO GA 3 0 5210 -3)o13 343
Wt | Twri—1 [ o8k ER RS ATOZAULC PumP | 197128 jah2 10 AL I T
@S |20 41251 | SOLOBR 8 T53Z -1 BuS BAR Al o] S 3-3 gl 2
Gl 4 |eo , S\ dW~| SoLomnl F 7T 203 -1 ComTALTOR b GA MATERIAL LG TERMINALS SERALS
225 toi | OLLER [2361:1-8 - lg@sTKas Lo TROL S 15 @0S WIRE TABLE
2 |20 : SMLER Siede-t 3 A0 - S CARLVT B CONTRACT NO- COMMERCIAL AIRCRAFY D1V
Ga 10|20 Sied74-8f SOLOER %2 | 51300 10 oIt B’ (:_.L 5800 £ PAWNEE
G’ 9 (20 | 5 UeDS-) | SOLORR s T=1360-5 2o B’ NAME DATE na.“l(l‘ﬂ {0. WICHITA. KANSAS
GE B8 [20 A -1 | DILAS-L DESIGN - TITLE
[4 Siw3i-2 HOL S NG — ALUG —
GR 7 |20] . S1%11-8 |S1aS -} 3 RS —— GROUP (R 1S 50 |- WIRING DIAGRAM
- 411 AP pa Er-ca oo GEAR WARNING SYSTEM
GE & |20] | DS~ [$13-1-4 ARG PART NO. DESCRIPTION VEMDOR | OMAWN RNOUVLDLERS far 0 ). E at R -
@8 S [20] | S WS-\ | iT-1-8 o " CHECK [L.X.LwTE r.s-\o‘_ -
GE 2 |25 SoLoma] 5134 Ty EQUIPMENT TABL sTRess
GE | [20] | SiNe) -G | SOLPER CES-1000 IS APPLICABLE BUPERSEDES PROJ | F\FR 80 ] sze cgo: 10ENT | owa NO
N -
XA T s JEnoon cooed eR Siee, ¢ %1379 2070C01
Gaa2al2o foinial - 4 [s12@0 110 6.XXX OR CMXXXXsCESSNA SUPERSEOED BY OTHER
o olar | mareeiaL A TEZrIN ALS SERIALS 87D NO. /5. 2. ScaLe NoUF 77 Rua a0 oo
FORM NO 60 2138 (e JSA?)E ED4ce Dl

)




¢ ?3ueyd

SE-61

NOTES:

e

[

UNLOCKING ACTION 1S INITIATED BY MOMENTARILY
ENERGIZING OLENOIDS. SWITCHES ARE
ACTUATED B Q GEAR UNLOCKING MECHANISM.
SWITCHES ARE OWN IN GEAR DOWN & LOCKED
POSITION.

61198-1 TERMINAL VENDOR 1S 00779.

REVISION

DESCRIPTION

DATE APPD

F SEE

PAGE 15.2.0 FOR REVISION

INACTIVE

EFF THRU SER177Hc028BR

wWDA 3-29-72
WAw (v RF

GA37 |20 SEEL GA34[51367-1-0) STR (SRe¢186 ){ ON
2
GA36 |20 S1493-1 ]513671-4
GA3S |20 51493-1151367:114
GA3é 120 519493-1]51493-1
GAdY [14 151367-3-B8ISOLDER
GA32 [14 51367 3-81SOLDER
GAd1 |14 S$1493-2(51370-&
GADO |14 S14993-2[51370-2
GA29 |IO 1198-1[81198-1t
GA28 |10 Si367-3-86h98 - 1 SER(SR278L) € ON
WRE 1o MATERIAL Lo | TERMINALS SERALS
WIRE TABLE
35 CONTRACT NO: 1 1
34 [430- 863 |THERMOSTAT (26151) Ccs% O R0 & PAWNEE
33 F4__|DIODE 4970 e o N, AIRCRAFT (0. WICHITA KANSAS
32 [2070014-1 [SOLENOID ASSY oEsiGN OD ji8-7f. mimee -
% [S-19017-1 RELAY GROUP | /. Waee |W19-7)]- WIRING DIAGRAM — s
PART NO. DESCRIPTION " =~ omawn |G WOOD -8 T.GEAR S GEAR WARNING .
CHEC o - -
EQUIPMENT TABLE CrECr LKWNTE N )" SYSTEM N
aioo0 s serecoe | suremseoes PROJ ’J#A /-20-7/] 512€ Jcooe 0ENT] owa NO
VENDOR CQDES PER 5-1400 APPO. NO - | -
el o c [71379[ 2070001 .
STD. NO. 772 scaLe NONET | Pace 157 °

FORAM NO BO 2138

‘ SER (SRe7%6) & ON )



9¢€-61

1 asueyd

GaA22
@ @ (.Alzm —l
@ QNLK@ ° —— - SN
X A0 ®
GAIO l
GA% Gas
O @ J\O
Ol | =Y
GAle
GAZ @ sany

GAI3

NS GR LK Sw
@O0
GES
L

REVISIONS
LTR OESCRPTION OATE |} APPROVED
C |>wm Pq '5s.2.0 FOR REVISION

212

NS GR SENSE

e =

1@
(25

DETAIL A\

(EFF THRU SERITTRGOO0GD)

RKY DR Sw

GE? ('? ®\ ®Eg—

JUMPER —

LWL QO
oy BB

oo

L

GED

GR Dw IND

Ccs%a AIRCRAFT (0.

COMMERCIAL AIRCRAFT Div.
3800 E PAWNEE
WICHITA, KANSAS

OESIGN

TITLE
-

GROUP [w a3

NC
L 20 GA JUMPER c o—GD—cac.—g) @ @
@ OO @\
G WA CRSEY Sw
B=
GAl
8 [ANE) GE2
GAD @ b @ sw <7
5‘5 JUMPER
8 GEI
GA27 Gl (REF) GEW
ue oW 60065 __SL_-
@ \119 .,L.’L =
GA2) W)‘ft/ o2 FO"'\ /—\\ @GR UP IND
_L O ° 1\:\19:1\)@;:\) &t A\ "C’o\ m@ ‘G@ CONTRACT NO:
- (’:ﬂo \ 9_69 DG }.uz aTaLL NAME DATE

o510 §-

WIRING DIAGRAM —

DRAWN IZOUNE R SkarS 0 GEAR WARNING SYSTEM N
creck L x whiTe j6-5- 0 T :
STRESS

PROJECT|@ w1\ “.\o size |cooe IDENT.| DWG NO

jarPD

C

739 [

2070001

scaLe: NONE

|77 Ky {race 15.2.1

(S L340 SDERE 01!




1 adueyp

LE-61

—— GA2Z0—
DN

GAIl

GAR22 1.\7.
@ GAIZ ﬂc’b
NC\m 9 NC@
o -
0} (2
DGAH GAIS
(2 .
UN K o% T 17 LNC @

NOSE GEAR
/ DOWN SwW -

REVISION

LET

DESCRIPTION

DATE

APPD

D

SEE PG 15.2.0 FOR REVISION

L ]
hed g
g w0
[ b acs
(GCo)rRED
GCcy
GCc8

GCY —o—¥———GC2
1

Y

3
2

B

Noow

GAID
L 20 GA JUMPER

5Q

OO0,
Mo

® @

RH DN LK Sw

B

FCI(REF)

| — L. H. DN LK Sw

GAG = @ GR GEN L1
UP T SW
B> G
GC4
JUMPER ED
[ JUMPE R ——
REF) — ] z t XY
GAD GCI (REF) I 1
3 A, l e ?
GAS 30
LDG GEAR STALL = @
GEAR  IND  WARN GR UP IND GR DN IND
uP DN
EFFICTIVE STRIALS PAGE PART NUMBER DESCARPTION
NO., REQD /NEXT ASSY
GAZ2I LI ST O F MATERIAL
o0 woT UNLESS STMERWISE SPECIiED COMTRACY NO: : COMMERCIAL AIRCRAFT DIV,
[ ] SH00 K. PAWNIL
= o ais s wwoes | 0 oCenmncts e T o] CESSha AIRGART (0. winima. savaas
cos-xuxeCesana spec. w0, | 020 dow | ; otsan |G woob JI-as- 1| Lt 3
o on curmxeecesena [Ty oo ST TS fonowr |y vy [ 1) WIRING DIAGRAM - -
SeAPPROX EQUAL SPACES 1% G waob [I-&51) GEAR WARNING SYSTEM ]
CESJ000 IS APPLICARLE CHECK M WHITE (2 1k ]
VENOOR COOES PER 84400 e <
SUPERSEDES!: PROJEC sz JCOOK IDENT.
PAGE 15.2.1 X L .
JAPPD
O ¢ |71379 | 207000 i
PAGE 15.2.3% scaLt: NONE 17T7RG Jrace. 15 2.
(SRG852)

I

4



8g-61

1 aduey)

GA22 REVISION
GAd3 LET OESCRIPTION DATL APPD
l F | SEE PAGE 15.2.0 FOR REVISION

3 « 3
q >
VI 4
@_ Mow vy b F o o+
- GAIG GAIS I ¥ cs
~2
(GCB)RED

GA294 Gy ——GC7

@ — [—GAe
o pNC_ 1o D) INACTIVE
623:32 @ TPRH [b S;AT:?;_S;EZR I1I77RG0282 @
=
W

GCB————]
GC3 —o—% Ge2 ala
N 2 @ NOSE GEAR _l 5|5

DOWN SW
= [D| T 2|2
N L Ay
JUMPER

@ o 08 O &6

3a—/
Z GAI3 - GEs: FCI(REF)
DN 20 GA
GA28 JUMPER 8% C,_ NO @ °~o I
m GAG S Sw @ = NOS@GR MAIN GR @ | —L.H. DN LK S~
= L1 B

—
5
¥
[1)
2—0
()

0

k=4
T

& @ @
RH DN LK SW (2
GEI3

UP BW RET SW
o B> B> Bl
QAID GC4

GAI
JUMPER GED

GA27 . — JUMPER —
GAs GA3? GCI (REF) — ’—ﬂ 2 [ E [
._(30 @ sj & GEIO
v

L.

v w

GAS 10
s < € D
LDG QEAR STALL -
GEAR IND WARN GR UP IND GR DN IND
uP ON
@ EFFECTIVE SERIALS PAGE PART NUMBER DESCRIPTION
NO. REQD /NEXT ASSY
GAZ2I LI ST O F MATERIAL

UNLESS OTHERWSE SPECIFIED | CONTRACT NO: COMMERCIAL AIRCRAFT DIV.

DO NOT SCALE PRINT DIMENSIONS ARL iN INCHES BOOO €. PAWNEKE
- AR Ao "0 P Ve NAWE =] (CeSsha ananst . WICHITA. KANSAS
.00 103
£8-XAXX= CESSNA BPEC. NO. H 3 . oesan |G WOOD [8-27-21f 1'7LE _

00 O CMXXKX-CEBSNA ::nuu.lc::::m.-.l"&.'::.ﬂ-ﬂ awour | 1 Weee 1901} WIRING DIAGRAM - GEAR -
s-Aprox QuAL sPaces | omawn |G WOOD [B277L £ GEAR WARNING SYSTEM
CES4000 18 APPLICASLE chEck e il ]
VENDOR CODES PER 84400 STRESS

SUPERSEDES: PROJECT] : gy sz JcooE mENT.

APPO 7 ’ [~
SUPERBEIDED BY: C|71379 } ZO7OOO |
15.2.4 scaLe: NONE Trace: 5.2.2
— 7y SER (SRG7B6) & ON




1 aduey)

6£-61

REVISION
LET DESCRIPTION DATE APPD
- N - . . QLY brm
WOTES - A Br REV: 5-1232-30L wAS S-1232-30 _,c_x Ef
91360 5L WAS 913605 ,5 130 0L | 3772
L. SNSTENRL S ROWN WATH LDG GERR DOwWN ASS 1360 105 -1 %0 35 WAS 3156035 | TR
AMD LOCHED ; RRPLANE ONGROVND N .
OO WRE (ENOLT~L  Dw S=CF PRACTICe
AND POWER O%F NIACTIVATE.
SWiT Hy 1L Z_D0 D WHEN MAIN GEAR ! DS
IS D0WN L LD RED BY REV! DELETE S-1%0-35L, 52001 | LD zdu“’"
SWiT il TUDILT WHEN NOSE GEAR Ble mozszsa-i s-e-73(
STR:IT 1J EATENDED(NOWEILHAT ON STRUT) (NOW S0P PRACTICE)
g PRISSURE SWITCH OPENS wHEN 284K 13
UP AND HYDRA L PRESTURE BUILDS JP Y
TH PROWER LEVEL. ";q’qq’
[B=> THIg NORMALLY ~LOSED RELAY 11 ENERGIZED Q“QO
WHEN (i6) , (24) € @8) ARE CLOSED. (CEAR DOWN) QOQS’
THE RELAT OPENS AND INTURN OPENS «'\/\»\
WHICH TURIWS OFF THE PUMP Q.\Q\
S
& @
> ”
L:\ ~
F &~
31 [ 2070019+ [ SwITCH-M/AG UP N QQ -
30[S-1367-2-8[ TERMINAL ¢ &
29 [5-1232-30L [CIRCUIT BREAKER ‘}Jp)
28]2070021-1 |SWITCH-NG DN }\(g
27 |S-2035-2 PLUG
26 [S-2035-) CAP
25 (5-1635 ~1 PN GA 2| |20 [20]oma-i-u[o3ma-8
24 [ZO70017-4 |swiTLR :
23| SLal-G HO U S 1 NG ~ SO GAI9 |20 20421243 ST
22| 5:140-6 HOUSING - Pivd
2\ [VA DM = 3] GEAR D 1D 87034 | _
20 [VM 1M - 4A] GEAR WP 1ND 87034
5 | 2OTOO0S-1 | DUAL WARN WUNIT o5A29 |20 (3 BRI BN
8 | USM -BW SWITCA eczov |¢AZ8 70 EH= ORI ERLE
V7
o |2070017-) S 1 TCW-LH MG DN
15 |wozener-6al micen ow (SO.W) | 21929
GEId 20 138|50LDER|S 13701 14 | 167050 WD PRESS S | 05044 |aAs |20 (=] SE M e AR
GE 2 |20 «51370-] |S-1635-) W ENTYe 2 BECAY GaA7 |20 187]21493-) |Sorber
12 { 2070028} Sw!TTH-NG UP GAL |20 1O i-10] 51493 1
(B |20 10 |S1e35-1 | SoLDER nF-a DIODE GAS 20 B fornu-1-10] s -1
C'C‘:’ 2o 10 | >35S | SoLbe [T} A3 0 18 51210 -3 |s3n-3-3
ixp [2° 10[Siens -1 | SRR 5 |oso5328 | avoRAULC PUMP | 9728 Jahkz 1o 16 [ov3aanls ooy
GCSs |2o 'O [Sie35-1] sOLDER T Teeaza S0 Bam Y ” ) PTYPRN
Gl 4 [ 30 BBl SoLoaal 7 15 zi05 0 ComTACTOR Ga MATERIAL L6 TERMINALS SERIALS
f"z: ;° ""S“t?{:\ ::l':'l % [ges7Kas ConTROL S 15GoS WIRE TABLE
%) o0|%> -
i€ ) U —— =3 CONTRACT NO: COMMERCIAL AIRCRAFT DtV
CLALNC) 4 [pledT 8 sooa 3 | 5130 -10L | ciecurt ke (}L 5800 £ PAWNEE
G® ® |20 1445 iees-1 | SoLoRa T 51300 5L | crcoT Be NAME DATE NA ., AIRCRAFT 0. WICHITA. KANSAS
GE B8 |20 D2 DSl | D1LD5- DESIGN |Acxeg soa) |3 29-72]. TTLE -
2 SiL3r-2 HOUSING ~ PLUG
G 7 |20 224|518 [S 1035 - T TS OUS a6 —CAD crour | X Weeo B-207d- WIRING DIAGRAM — -
1 . PART NO. DESCRIPTION VEnDOR JotAWN|Acwc 2 0 112192 GCEAR WARNING SYSTEM
CHECK [ ang-=vw, = o070
— EQUIPMENT TABLE peerr -
GE | 20 310 [ov vl i-6 | SOLDER CES-1000 I8 APPLICABLE SUPERSEDES: . PROJ C{)V.L Eg—??* SIZE ggDE IDENT | OWG NO
G~ 2] 20 (@0 5163571 Do VENDOR CODES PER 5-1400 PGS 15.2.0 £15.2.0.} APPD 7 1 207000I -
CES-XXXNCESSNA SPEC. NO. - -
B-XXX OR CMXXXXsCESSNA SUPERSEDED BY OTHER c 71379
:‘ﬁ.::w&A MATERIAL LG TERMINALS SERIALS 87D. NO SCALE % 177 CeqA l"“ 6.2.4
TORL NG L-:v'sl 4 NS .-\j P




I aduwy) Op-61

AEVISION

OESCRIPTION DATE APPD

X * I EEE
S ow MO
[« C I
< I | SE—-
Gce)reED
6A-29 GCT ——
GAS GC8
! @ _ GC3 —o—F GC2 q 4]
GAZ NOSE GEAR l
= = > DOWN SW T 303
L 2|2
[
o] .l -2 O QO ® O e
GE7 @o—vA{D—tce8 FeVRER)
I(REF
1 o 20 0 & .. ® ®
DNI—— JUMPER oo RH DN LK SW
: _l @ GAG ’[g (5 = NO@GR MAIN GR //—L.n. DN LK Sw
(8) uP Sw RET sw GE13 [~
8 o
GAI e GC4q
JUMPER GES
GA27 o JUMPER —
GAD GCI (REF) — by 42 ¢ " \
® J® aeo .
H30 1o -(5 pi
- 2" 4 &
g LDG GEAR s*rm.t.j -
GEAR  IND  WARN GR UP 1D SR ND
P
v ON ‘5""
a252
AU TrrecTivVE samALs race PART NUMBER CESCRPTION
1@ ° NO., REQD/NEXT ASSY
GAZ2! . ¢\1\11?~ Lis T or MATERIAL
(/‘(\& ‘? ? 00 NOT prer u:.:.u OTHERWISE SPECTFIED | CONTRACT NO: 50“':."::: :mT DWV.
H P ¢ <~ > ety o I ey~ CTOTIR 0 C%wa AIRCRAFY (O WICHITA. KANSAS
Ea N CES-0(XX=CESENA BPRC. NO o0 : oeson |ACKERSON > 297ZL e -
& - » oo on clomxecanena (738 58 Sy e v Jomour | Y Jang B2 WIRING DIAGRAM - GEAR ]
O o+ S+APPROX WQUAL SPACES | Acxerson 3292 & GEAR WARNING SYSTEM ]
&ip” CESH000 18 APPLICABLE = SN Y b
VENDOR COOES PER $-4400 STRESS -1
Wm 15.2.3 rnosmc 2 8T J - 18-29%] e <oox oenT.
2. ” . L
Cr———p — c|7n3re [ 207000l
scaLs: NONE | race: |5.Z.3 ‘
e~ 7Y SER (SR7006 ON
saloo1) o

.




¢ a8ueyD

Iv-61

WNOTRS
N SNSTERN SRR BWATW WOG GERR DOwWN
AMD LOLWERD AVRPLEME OWNGROVND
ARD POWER OF €
SWITCH 19 CLOSED wHEN MAIN GEAR
15 DOWN & LOCKED.

TO PROPER LEVEL.

|:> THIS NORMALL
wHEN , &

SWITCH 1S CLOSED WHEN NOSE GEAR
STRUT 1S EATENDED(NOWEIGHT ON STRUT)
[ PRESSURE SwITCH OPENS WHEN GEAR IS
UP AND HYDRAULIC PRESSURE BUILDS UP

207002

FURNISHED WIRE

FLOSED RELAY 1L ENERGIZED
ARE CLOSED. (GEAR DMw/N)
THE RELAT OPENDS AND TURND OFF THE [=1V1=]
INSTALL B 36T 2-8 TERMINAL ON 2070017 &
SWITOH ©ND WARES
INSTALL S35 -1 ™ ON VENDOR

REVISION

LET DESCRIPTION DATE APPD

A BY REV: S-i@l-1-& WAS Sac-val 20D | r)
TR GA A, GAGG, GAAS & Ghaal |72u7a | VY

(SR 130W) ReF =
By REV: JoM - EB SWITCH WAS DoM M Y
12808%#5-1 WAS 107050, )”7 o8¢
it-8-

ADD BLU/YEL (REF) (xR 7306) B | ORI

C 2Y REV: ADD GLCD 1 G0 S Mendt RAM #
WAS T B/GLT, SIS 1 WNAS [+:2974 /"é'gg
SOLDER /GL ‘

(NOW SHTP PRACTICE)

AR (S 1eiIB-2 CAP
31 |5628-1 A
30
29 |5 1232-30 [CIRCUIT BREAKER
28 [2070021-1 |SWITCH-N/G DN
2715-2035-2 PLUG
26 [S-2035-1 CAP
25 o
24 [2070017-4 [SWITTH
23| SlLai- HOU SI NG ~ DOCKET] o
22 | S ibkao-6 HOUSING — Pind
21 VWA DU - 3A] GEAR DY 1D B8i1osa |6A 48120 51367 1-10]51867142 _
20 [ VMM OIIM - 4A] GEAR UP 1ND a7034 |©A&T[20 S 16 %61 | SI136TI-10]
19 | 2070001 [ DuAL waRM UNIT GA 4G |20 S15¢7-+4]91DS -}
18 | USm -5B SAWITCH éid'.‘n 20 51367 -+4[51367- 14
7 A a4 20 8ILIS5-1 [S13671-4]
o 120 =T s e 16 [20700V7-1 <SwiiTew -LH MG DN GA A3 |20 213611626\
a1 |20 —8/SOLDER S 1370-1 15 | @oZ2EmG-68] IacrD = (5Q.3W) | 21929 GA 42 |20 D oD [ DD
GEIZ |20 21701 [5-1635-1 4 112808 ¢40-1 HYD PRESS GA 41 |20 D163 1 D1 2T+ 4
=5 Tz0 T TeomiR S eve-! 13 [S1o17 -1 RE.LAY GA 40 |20 S1492-1 [5G 361
a1 STocss [=oubes 12 | 2070028-) SWITCH -NG UP Ga 7 J2o 51493 [SOLDER
GC7? |20 B [S1Las- || Sowper] 1 F-4 DIODE a9 |20 S 136716 S U3~
L= T P 10 Ga21 20 160] $1635-1 D216
2D 10| 5ens -1 | S O6R
GCY |20 Dloie3s-1| sOLoeR 2 {109932% HYDRAULC PumP o128 |&Aa2 |10 P EEEEY e
GC 4 |eo 36 |BIeS1| SoLoan] 8 [msen2sa-2 | switeH Gal L0 208 [o -3 8| o 2
R BT scleoses S wso-! 7 < Z10™ -1\ CoOMTALTOR GA MATERIAL LG TERMINALS SERIALS
Gez |2 = e e & |2070013-\ | SWITCH- MG LP WIRE TABLE
G& 10 |20 "2 [Sien-8| Sooe f‘: oo [ Gacom oz CONTRACT NO: : conu::cozu_z A:;?::z DIV
GE © |20 4| S ens-) | SOLORR > TS 3o 5L | cmcorr xR NAME DATE (‘cssna.ultnn (0. WICHITA. KANSAS
Qe 8 (20 32 [vas-t oS- — — DESIGN  TITLE
GaR 7 |20 224[51%11-4 | S 1S -1 T :‘;i:_z\ - :r::::_s:a GROUP 2 1514 73] WIRING DIAGRAM —
PART NO. DESCRIPTION VEMDOR  |LORAWN IM MORIARTY 3-8-73). GEAR WARN| NG SYSTEM -
o = CHECK [2NeonGErs |5 o Y |7 -
EQUIPMENT TABLE STRESS| K N Ok 1347 33 -
GE V' |20 0] 1L SoLDeR CES-1000 1S APPLICABLE SUPERSEDES: PROJ ok 54573 SIIE cgm: DENT | OWG NO
VENDOR CODES PER S.1400 P1s.2.4 APPD 4 " ) i
A P c [frazg| 2070001 .
~EE laa] mareemns [ TERAMINALS SERIALD STD. NO SCALE NOME \77 Ria | Pace 15.2. @
FoRM NC 80 21°8 ’ (5‘: 3—_\(7




61

¢ adueyd

@A 47

REVISBION
PEDESTAL LET DESCRIPTION DATE APPD
[_i'— - 77 C SEE P S 2.6 FOR KEVIDION ]
leesmom, o (@) |
| : | 3 J
GA4S ) @ @ 3 :‘ 2
:Gunun‘ GAAl : ey Y I
GAde cs
_ Gl ] l Lm@csfm
1| _2 3 Gcg
R o . ® —
! GA 40 e r——-G:)—C:C‘s ——%— Gy —{ D—ac2 ———{4]3
A 43 2 @ &Esy @ @ 3|3
B> —l— NOSE GEAR DN Sw
1 = /_ 2le
l> BLY/YEL (REF) 5 A,
BLU/YEL (REF) @
e
® Llw? &0 o0  |l|lee
: % @ @ i FirI(REF
8 N C;EIZ-XO/ RH DN LK SW J_
; @ ° NO@GR MAINGR
uP SW RET SW > wionw ww (o)
GAI A9
GA27
GEI
@
5
Hge o ~ G
LDG GEAR STALL
GEAR  IND WARN GR UP IND s
JUMPER
L—— G (REF)

UNLESS OTHEAWSE SPECIFIED | CONTRACT NO: COMMERCIAL AIRCRAFT DIV,

°°|“'°' .t:u.l. m"““. DN N INCHES (:_L. 8800 £ PAWNIE
oy %_mumm;l NARE DATE AIRCRAFT (0. WICHITA, KANSAS

LR RRRAACERINA SPEC. HO. % . oEsGN B3 -
o on concxecoms (TS oot SR T fanour |7 32z Tl VWIRING DIAGRAM = -
s-aprmcx wounL aeaces |2 wiomensesl  GEAR WARNING SYSTEM ]
CESI000 8 APPLICABLE CHECK |2 0UNGER § [5-10-% | ]
VEMOOR CODES PER $4400 BTRESS | 0K 117 ‘ot |5 -13-3

SUPERSEDES: PrROJECT] sy 23 st C'SDI IDENT, i A

T = 2 ¢ | 7379 [ 2070001 :

scaLe: NONE TIRG | rAat:15.2.7
ey A @z 130u)E




1 8dueyd

ey-61

STALL

+12 DC [og

NOTES!

RLVIBION

- - - - - - — - — = = 7/ /A LET DEBCRIPTION DATEL APPO
| A5 RLv: 3% was 13n. 390 was ik oW [3-2-71 o
ADD NOTC I, (THRU SRGB8A)K GLW oF
|
|
|
* !
l
i
I
23 ea f
é RS
™ Yol
i
|
| 00""“‘0
iR
| W N‘DF
+ S')'Q oN
H 82
| 1“50‘ y/l—)
[<}) \7
[ { ) X
81 s
| -
!
I ]
_______________________ |
12 2.7 O RESISTOR Yz w 44LST
[ THE MJE 3055 MUST BE SELECTED TO T [a3x on EES ST T
B) OF 50 OR BETTEAR. L e 3% orn SToR e
HAVE A GAIN ( 10 | 15K OHM RRES ' STOR VL w
2 | 410 OHm RESISTOR ‘AW
8 |390 OHAM RESISTOR. Yawi 44L35Y
7 [wa27cion CAPALITOR. (2TMfd owwvix) | 31433 ) GA MATERIAL LG TERMINALS seaals
@ 2N 24 TCT OV00E 249440 WIRE TABLE
5 |28 3568 TRANSISTORZ, 24449 [CONTRACT NO : COMMERCIAL AIRCRAFT DIV
[ 4 IME 2033 TRAN SISTOR oa> CCSS 3800 £ PAWNEE
3 |1N 2077 Dioot RIS NAME OaTE N, AIRCRAFT (0. wocTs nee
=2077-1 orR DESIGN . TITLE
2 e e enoor | X g B oiod- WIRING DIAGRAM —
PART NO. DESCRIPTION VEmoDOR | ORAWN zana]- DUAL WARNlNG_HOR\l UN:T
eneen b, Te 19259 (?/M\2070005-1)
EQUIPMENT TABLE STRESS -
CES-1000 18 APPLICABLE SUPERSEDES PROJ S1ZK cgol: I0ENT.] OWG NO
VENDOR CODES PER 8-1400 —= N - A -
CES-KXXX-CESSNA BPEC. NO. arro Provwweas 0l ¢ [ 71379 |- o rivanwl
2-XXX OR CMEXXXNsCESSNA SUPERSEDED BY OTHER
87TD. NO PAGE /5.3.1 SCALE MONE \7 7 wia l""“ )

e ——
FORW MO 802138

4

(SR e3a9)

GPeER '292% A




I odusyd 61

STALL
SWITCHW

$-2011-2

412v0C

HORN (Low)
- - §-20\\ -\

«oClox

THWROTT\LC
BSWITCW O i

GEAR

switen O—

<
O3 w2070

REVISIONS

LTR DESCRIPTION paTe | aprmovED
T &Y 2Cv: DELCTE D E F} CAL.OuUY [5-5- 9 VRS
Swow GEAR WAERN NOZW COMNM - New
ECTLD BETwEELL A\2vDc d QU P
SNe8BHe .

A7 GEAR WARNING
1
o

CONTRACT NO.

COMMERCIAL AIRCRAFT O1v.

Ccs.}'. 6800 £. PAWNIL
NA AIRCRAFT (0. WICHITA. KANSAS

———
PORM NO. 8O-218

ogsn VR S \2/2 TITLE -

aRour wrlw 5551 SCHEMATIC DIAGRAM -

oaavn VR 2P 2971 DUAL WARNING UNAT

cWEcK Ly wwté {z-2a N F 12 vOC :

STRESS

PROJECT ~r‘¢/’;¥' 3-3-7; | size (:gl.:l I0ENT. | DWG NO. 7 Oo O \ ]
SUPESEDES PG 153.0 C|71379 t+ 20 n

SCALE: V1TV RG PAGE: 15,8,
- Sz¢888) I




	D991-3-13 - CARDINAL RG SERIES (1971 THRU 1975)
	TEMPORARY REVISION NUMBER 4
	TEMPORARY REVISION NUMBER 3
	TEMPORARY REVISION NUMBER 2
	LIST OF EFFECTIVE PAGES
	TABLE OF CONTENTS
	CROSS REFERENCE LISTING OF POPULAR NAME VS. MODEL NUMBERS AND SERIALS
	FOREWORD
	SECTION 1 - GENERAL DESCRIPTION
	TABLE OF CONTENTS
	GENERAL DESCRIPTION
	CARDINAL RG-SERIES
	DESCRIPTION

	AIRCRAFT SPECIFICATIONS
	STATIONS
	TORQUE VALUES


	SECTION 2 - GROUND HANDLING, SERVICING, CLEANING, LUBRICATION, AND INSPECTION
	TABLE OF CONTENTS
	GROUND HANDLING
	TOWING
	HOISTING
	JACKING
	LEVELING
	PARKING
	TIE-DOWN
	FLYABLE STORAGE
	RETURNING AIRCRAFT TO SERVICE

	TEMPORARY STORAGE
	INSPECTION DURING STORAGE
	RETURNING AIRCRAFT TO SERVICE

	INDEFINITE STORAGE
	INSPECTION DURING STORAGE
	RETURNING AIRCRAFT TO SERVICE


	SERVICING
	GENERAL DESCRIPTION
	FUEL
	FUEL DRAINS
	ENGINE OIL
	ENGINE AIR INDUCTION FILTER
	VACUUM SYSTEM AIR FILTER
	BATTERY
	TIRES
	NOSE GEAR SHOCK STRUT
	SHIMMY DAMPENER
	HYDRAULIC BRAKE SYSTEM
	HYDRAULIC RESERVOIR
	HYDRAULIC FLUID CONTAMINATION CHECK

	CLEANING
	GENERAL DESCRIPTION
	UPHOLSTERY AND INTERIOR
	INTERIOR TRIM
	WINDSHIELD AND WINDOWS
	ALUMINUM SURFACES
	PAINTED SURFACES
	ENGINE COMPARTMENT
	PROPELLER
	WHEELS

	LUBRICATION
	NOSE GEAR TORQUE LINKS
	WHEEL  BEARINGS
	WING FLAP ACTUATOR
	TACHOMETER DRIVE SHAFT
	NOSE GEAR STEERING COLLAR
	NOSE GEAR PIVOTS
	MAIN GEAR PIVOT POINTS

	INSPECTION REQUIREMENTS
	INSPECTION CHARTS
	PROGRAM SELECTION
	GUIDE LINES
	PROPELLER
	ENGINE COMPARTMENT
	FUEL SYSTEM
	LANDING GEAR
	LANDING GEAR RETRACTION SYSTEM
	AIRFRAME
	CONTROL SYSTEMS


	SECTION 3 - FUSELAGE
	TABLE OF CONTENTS
	FUSELAGE
	WINDSHIELD AND WINDOWS
	DESCRIPTION
	CLEANING
	WAXING
	REPAIRS
	SCRATCHES
	CRACKS

	WINDSHIELD
	REMOVAL
	INSTALLATION

	WINDOWS
	MOVABLE
	REMOVAL AND INSTALLATION

	WRAP-AROUND REAR
	REMOVAL AND INSTALLATION

	FIXED
	REMOVAL AND INSTALLATION
	SIDE WINDOWS
	DOOR WINDOWS



	CABIN DOORS
	REMOVAL AND INSTALLATION
	ADJUSTMENT
	WEATHERSTRIP
	LATCHES
	DESCRIPTION
	ADJUSTMENT

	LOCK
	INDEXING INSIDE HANDLE

	BAGGAGE DOOR
	REMOVAL AND INSTALLATION

	SEATS
	PILOT AND COPILOT
	RECLINING BACK
	ARTICULATING RECLINE/VERTICAL ADJUST
	DESCRIPTION
	REMOVAL AND INSTALLATION


	REAR
	DOUBLE-WIDTH BOTTOM AND BACK/SINGLE RECLINING BACK
	DOUBLE-WIDTH BOTTOM/INDIVIDUAL RECLINING BACKS
	DESCRIPTION
	REMOVAL AND INSTALLATION
	REPAIR



	CABIN UPHOLSTERY
	MATERIALS AND TOOLS
	SOUNDPROOFING
	CABIN HEADLINER
	DESCRIPTION
	REMOVAL AND INSTALLATION

	UPHOLSTERY SIDE PANELS
	DOOR MOULDING
	CARPETING
	SAFETY PROVISIONS
	CARGO TIE-DOWNS
	SAFETY BELTS
	SHOULDER HARNESS

	REAR VIEW MIRROR


	SECTION 4 - WINGS AND EMPENNAGE
	TABLE OF CONTENTS
	WINGS AND EMPENNAGE
	WINGS
	DESCRIPTION
	REMOVAL
	REPAIR
	INSTALLATION
	ADJUSTMENT

	FIN
	DESCRIPTION
	REMOVAL
	REPAIR
	INSTALLATION



	SECTION 5 - LANDING GEAR AND BRAKES
	TABLE OF CONTENTS
	LANDING GEAR RETRACTION SYSTEM
	GENERAL DESCRIPTION
	TROUBLE SHOOTING
	POWER PACK
	REMOVAL
	DISASSEMBLY
	HYDRAULIC PUMP CLEANING, INSPECTION AND REPAIR
	ASSEMBLY
	FUNCTIONAL TEST (THRU 177RG0432 & F177RG0092)
	FUNCTIONAL TEST (BEGINNING WITH 177RG0433 & F177RG0093)
	INSTALLATION
	PRESSURE SWITCH ADJUSTMENT

	PANEL MOUNTED GEAR SELECTOR VALVE (BEGINNING WITH 177RG0433 AND F177RG0093)
	DESCRIPTION
	DISASSEMBLY
	INSPECTION OF PARTS
	ASSEMBLY
	INSTALLATION
	RIGGING

	LOCK VALVE (BEGINNING WITH 177RG0433 AND F177RG0093)
	DESCRIPTION
	REMOVAL AND INSTALLATION
	DISASSEMBLY
	INSPECTION
	ASSEMBLY

	PRESSURE SWITCH (BEGINNING WITH 177RG0433 AND F177RG0093)
	DESCRIPTION
	REMOVAL AND INSTALLATION
	SWITCH ADJUSTMENT

	EMERGENCY HAND PUMP
	REMOVAL AND INSTALLATION
	DISASSEMBLY
	INSPECTION OF PARTS
	REASSEMBLY

	MAIN LANDING GEAR
	GENERAL DESCRIPTION
	TROUBLE SHOOTING
	MAIN WHEEL REMOVAL
	MAIN WHEEL DISASSEMBLY
	MAIN WHEEL INSPECTION AND REPAIR
	MAIN WHEEL REASSEMBLY
	MAIN AND NOSE WHEEL THRU-BOLT NUT TORQUE VALUES
	MAIN WHEEL INSTALLATION
	MAIN WHEEL AND AXLE REMOVAL
	MAIN WHEEL AND AXLE INSTALLATION
	MAIN GEAR STRUT AND WHEEL REMOVAL
	STEP INSTALLATION (BEGINNING WITH 1972)
	REPLACEMENT OF MAIN GEAR SILENCER PAD (THRU 177RG0212)
	MAIN GEAR STRUT AND WHEEL INSTALLATION
	MAIN GEAR ACTUATOR
	REMOVAL
	DISASSEMBLY
	INSPECTION AND REPAIR
	INSPECTION TOLERANCES

	REASSEMBLY
	INSTALLATION

	SECTOR GEAR ASSEMBLY
	REMOVAL
	DISASSEMBLY/INSPECTION
	REASSEMBLY/INSTALLATION

	PIVOT AND PINION GEAR ASSEMBLY
	REMOVAL
	INSTALLATION

	MAIN LANDING GEAR RIGGING (THRU 177RG0212)
	MAIN LANDING GEAR RIGGING (177RG0213 THRU 177RG0282)
	MAIN LANDING GEAR RIGGING (177RG0283 THRU 177RG0432)
	MAIN LANDING GEAR RIGGING (BEGINNING WITH 177RG0433)
	MAIN GEAR DOWNLOCK ACTUATOR
	DESCRIPTION
	REMOVAL
	DISASSEMBLY
	PARTS INSPECTION AND REPAIR
	REASSEMBLY

	MAIN WHEEL ALIGNMENT

	NOSE GEAR
	DESCRIPTION
	TROUBLE SHOOTING
	REMOVAL
	INSTALLATION
	NOSE WHEEL REMOVAL AND INSTALLATION
	NOSE WHEEL DISASSEMBLY (CLEVELAND)
	NOSE WHEEL INSPECTION AND REPAIR (CLEVELAND)
	NOSE WHEEL REASSEMBLY (CLEVELAND)
	NOSE WHEEL DISASSEMBLY (MCCAULEY)
	NOSE WHEEL INSPECTION AND REPAIR (MCCAULEY)
	NOSE WHEEL REASSEMBLY (MCCAULEY)
	WHEEL BALANCING
	NOSE GEAR STRUT DISASSEMBLY
	NOSE GEAR STRUT ASSEMBLY
	TORQUE LINKS
	SQUAT SWITCH
	SHIMMY DAMPENER
	NOSE GEAR STEERING SYSTEM
	STEERING BUNGEE ASSEMBLY
	NOSE WHEEL STEERING ADJUSTMENT
	NOSE GEAR ACTUATOR
	REMOVAL
	DISASSEMBLY AND REPAIR
	DISASSEMBLY

	INSPECTION OF PARTS
	REASSEMBLY
	INSTALLATION

	NOSE GEAR UPLOCK MECHANISM
	RIGGING

	NOSE GEAR DOWNLOCK MECHANISM
	RIGGING

	NOSE GEAR DOORS
	RIGGING

	NOSE GEAR RIGGING
	TESTING REED SWITCHES INSTALLED IN AIRCRAFT

	BRAKE SYSTEM
	GENERAL DESCRIPTION
	TROUBLE SHOOTING
	BRAKE MASTER CYLINDERS
	REMOVAL AND INSTALLATION
	DISASSEMBLY AND REPAIR

	HYDRAULIC BRAKE LINES
	WHEEL BRAKE ASSEMBLIES
	REMOVAL
	INSPECTION AND REPAIR
	ASSEMBLY
	INSTALLATION
	BRAKE LINING WEAR
	REPLACEMENT

	BRAKE BLEEDING

	PARKING BRAKES



	SECTION 6 - AILERON CONTROL SYSTEM
	TABLE OF CONTENTS
	AILERON CONTROL SYSTEM
	DESCRIPTION
	TROUBLE SHOOTING
	CONTROL COLUMN
	DESCRIPTION
	REMOVAL AND INSTALLATION
	REPAIR

	AILERON BELLCRANK
	REMOVAL
	INSTALLATION
	REPAIR

	CABLES AND PULLEYS
	REMOVAL AND INSTALLATION

	AILERONS
	REMOVAL AND INSTALLATION
	REPAIR

	AILERON TRIM TAB
	REMOVAL AND INSTALLATION
	ADJUSTMENT

	RIGGING
	AILERON-RUDDER INTERCONNECT SYSTEM
	RIGGING



	SECTION 7 - WING FLAP CONTROL SYSTEM
	TABLE OF CONTENTS
	WING FLAP CONTROL SYSTEM
	DESCRIPTION
	OPERATIONAL CHECK
	TROUBLE SHOOTING
	FLAP MOTOR, TRANSMISSION AND ACTUATOR ASSEMBLY
	REMOVAL AND INSTALLATION
	REPAIR

	FLAP CONTROL LEVER
	REMOVAL AND INSTALLATION

	DRIVE PULLEYS
	REMOVAL AND INSTALLATION
	REPAIR

	BELLCRANKS
	REMOVAL AND INSTALLATION
	REPAIR

	FLAPS
	REMOVAL AND INSTALLATION
	REPAIR

	CABLES AND PULLEYS
	REMOVAL AND INSTALLATION

	RIGGING


	SECTION 8 - STABILATOR CONTROL SYSTEM
	TABLE OF CONTENTS
	STABILATOR CONTROL SYSTEM
	DESCRIPTION
	TROUBLE SHOOTING
	CONTROL COLUMN
	STABILATOR
	REMOVAL AND INSTALLATION
	REPAIR

	CABLES AND PULLEYS
	REMOVAL AND INSTALLATION

	RIGGING


	SECTION 9 - STABILATOR TRIM CONTROL SYSTEM
	TABLE OF CONTENTS
	STABILATOR TRIM CONTROL SYSTEM
	DESCRIPTION
	TROUBLE SHOOTING
	TRIM TAB
	REMOVAL AND INSTALLATION

	TRIM TAB ACTUATOR
	REMOVAL AND INSTALLATION
	DISASSEMBLY
	CLEANING, INSPECTION AND REPAIR
	REASSEMBLY

	TRIM TAB FREE-PLAY INSPECTION
	TRIM TAB CONTROL WHEEL
	REMOVAL AND INSTALLATION

	CABLES AND PULLEYS
	REMOVAL AND INSTALLATION
	FORWARD CABLE
	AFT CABLE


	PEDESTAL COVER
	REMOVAL AND INSTALLATION

	RIGGING


	SECTION 10 - RUDDER CONTROL SYSTEM
	TABLE OF CONTENTS
	RUDDER CONTROL SYSTEM
	DESCRIPTION
	TROUBLE SHOOTING
	RUDDER PEDAL ASSEMBLY
	REMOVAL AND INSTALLATION

	RUDDER
	REMOVAL AND INSTALLATION
	REPAIR

	CABLES AND PULLEYS
	REMOVAL AND INSTALLATION

	RIGGING

	RUDDER TRIM CONTROL AND NOSE WHEEL STEERING SYSTEM
	DESCRIPTION
	TROUBLE SHOOTING
	STEERING BUNGEE
	REMOVAL AND INSTALLATION

	TRIM CONTROL WHEEL
	REMOVAL AND INSTALLATION

	RIGGING


	SECTION 11 - ENGINE
	TABLE OF CONTENTS
	ENGINE
	GENERAL DESCRIPTION
	ENGINE DATA
	TROUBLE SHOOTING ENGINE
	ENGINE REMOVAL
	CLEANING
	ACCESSORIES REMOVAL
	INSPECTION
	BUILD-UP
	INSTALLATION
	FLEXIBLE FLUID HOSES
	PRESSURE TEST
	REPLACEMENT

	ENGINE COWLING
	REMOVAL AND INSTALLATION
	CLEANING AND INSPECTION
	REPAIR

	COWL FLAPS
	RIGGING

	ENGINE BAFFLES
	CLEANING AND INSPECTION
	REPAIR

	ENGINE MOUNT
	REMOVAL AND INSTALLATION
	REPAIR
	ENGINE SHOCK-MOUNT PADS

	ENGINE OIL SYSTEM
	TROUBLE SHOOTING
	FULL-FLOW OIL FILTER
	REMOVAL AND INSTALLATION

	FILTER ADAPTER REMOVAL
	DISASSEMBLY, INSPECTION AND RE-ASSEMBLY
	INSTALLATION

	ENGINE OIL COOLER

	FUEL INJECTION SYSTEM
	SERVO REGULATOR
	AIRFLOW SENSING SYSTEM
	REGULATOR SECTION
	FUEL METERING SECTION
	REMOVAL AND INSTALLATION
	INSPECTION AND CLEANING
	ADJUSTMENT

	FLOW DIVIDER VALVE
	REMOVAL AND INSTALLATION

	AIR BLEED NOZZLES
	REMOVAL
	CLEANING AND INSPECTION
	INSTALLATION


	INDUCTION AIR SYSTEM
	REMOVAL AND INSTALLATION

	IGNITION SYSTEM
	DESCRIPTION
	TROUBLE SHOOTING
	MAGNETOS
	DESCRIPTION
	BENDIX S-1200 SERIES
	BENDIX D-2000 SERIES

	REMOVAL AND INSTALLATION
	BENDIX S-1200 SERIES
	BENDIX D-2000 SERIES

	INTERNAL TIMING
	BENDIX S-1200 SERIES
	BENDIX D-2000 SERIES

	MAGNETO-TO-ENGINE TIMING
	BENDIX S-1200 SERIES
	BENDIX D-2000 SERIES

	MAINTENANCE
	MAGNETO CHECK
	SPARK PLUGS


	ENGINE CONTROLS
	DESCRIPTION
	RIGGING
	THROTTLE CONTROL
	MIXTURE CONTROL
	PROPELLER GOVERNOR CONTROL


	STARTING SYSTEM
	DESCRIPTION
	TROUBLE SHOOTING
	PRIMARY MAINTENANCE
	STARTER MOTOR
	REMOVAL AND INSTALLATION


	EXHAUST SYSTEM
	DESCRIPTION
	REMOVAL
	INSPECTION
	INSTALLATION

	EXTREME WEATHER MAINTENANCE
	COLD WEATHER
	HOT WEATHER
	DUSTY CONDITIONS
	SEACOAST AND HUMID AREAS

	GROUND SERVICE RECEPTACLE
	HAND CRANKING


	SECTION 12 - FUEL SYSTEM
	TABLE OF CONTENTS
	FUEL SYSTEM
	DESCRIPTION
	PRECAUTIONS
	TROUBLE SHOOTING
	FUEL BAYS
	DESCRIPTION
	FUEL BAY LEAKS
	CLASSIFICATION OF FUEL LEAKS

	FUEL BAY PURGING
	INTEGRAL FUEL BAY SEALANT
	MIXING SEALANT
	SEALING DURING AND AFTER STRUCTURAL REPAIR
	SEALING FUEL LEAKS
	CURING TIME
	TESTING INTEGRAL FUEL BAY

	FUEL VENTS
	DESCRIPTION
	CHECKING FUEL VENTS
	REMOVAL AND INSTALLATION (AREA "A")
	REMOVAL AND INSTALLATION (AREA "B")
	REMOVAL AND INSTALLATION (AREA "C")
	REMOVAL AND INSTALLATION (AREA "D")
	REMOVAL AND INSTALLATION (AREA "E")
	REMOVAL AND INSTALLATION (AREA "F")
	REMOVAL AND INSTALLATION (AREA "G")
	REMOVAL AND INSTALLATION (AREA "H")
	REMOVAL AND INSTALLATION (AREA "I")
	REMOVAL AND INSTALLATION (AREA "K")
	REMOVAL AND INSTALLATION (AREA "L")
	REMOVAL AND INSTALLATION (AREA "M")
	REMOVAL AND INSTALLATION (AREA "N")

	FUEL QUANTITY TRANSMITTERS
	DESCRIPTION
	REMOVAL AND INSTALLATION

	FUEL RESERVOIR TANK (THRU 177RG0282 AND F177RG0062)
	DESCRIPTION
	REMOVAL AND INSTALLATION

	FUEL RESERVOIR TANK DRAIN VALVES
	DESCRIPTION
	REMOVAL AND INSTALLATION

	FUEL RESERVOIR TANK DRAIN CONTROL
	DESCRIPTION
	REMOVAL AND INSTALLATION

	FUEL SELECTOR VALVES
	DESCRIPTION
	REMOVAL AND INSTALLATION

	FUEL STRAINER
	DESCRIPTION
	REMOVAL AND INSTALLATION
	DISASSEMBLY AND ASSEMBLY

	ELECTRICAL AUXILIARY FUEL PUMP
	DESCRIPTION
	REMOVAL AND INSTALLATION



	SECTION 13 - PROPELLER AND GOVERNOR
	TABLE OF CONTENTS
	PROPELLER
	DESCRIPTION
	REPAIR
	TROUBLE SHOOTING
	REMOVAL
	INSTALLATION

	PROPELLER GOVERNOR
	DESCRIPTION
	TROUBLE SHOOTING
	REMOVAL
	INSTALLATION
	HIGH RPM STOP ADJUSTMENT
	RIGGING


	SECTION 14 - UTILITY SYSTEMS
	TABLE OF CONTENTS
	UTILITY SYSTEMS
	HEATING SYSTEM
	DESCRIPTION
	OPERATION
	TROUBLE SHOOTING
	REMOVAL, INSTALLATION AND REPAIR

	DEFROSTER SYSTEM
	DESCRIPTION
	OPERATION
	TROUBLE SHOOTING
	REMOVAL, INSTALLATION AND REPAIR

	VENTILATING SYSTEM
	DESCRIPTION
	OPERATION
	TROUBLE SHOOTING
	REMOVAL, INSTALLATION AND REPAIR

	TAILCONE PRESSURIZATION


	SECTION 15 - INSTRUMENTS AND INSTRUMENT SYSTEMS
	TABLE OF CONTENTS
	INSTRUMENTS AND INSTRUMENT SYSTEMS
	GENERAL
	INSTRUMENT PANEL
	DESCRIPTION
	REMOVAL AND INSTALLATION
	FLIGHT INSTRUMENT PANEL
	SHOCK-MOUNTED PANEL

	SHOCK-MOUNTS
	INSTRUMENTS
	REMOVAL
	INSTALLATION


	PITOT AND STATIC SYSTEMS
	DESCRIPTION
	MAINTENANCE
	STATIC PRESSURE SYSTEM INSPECTION AND LEAKAGE TEST
	PITOT SYSTEM INSPECTION AND LEAKAGE TEST
	BLOWING OUT LINES
	REMOVAL AND INSTALLATION OF COMPONENTS
	TROUBLE SHOOTING -- PITOT STATIC SYSTEM
	TRUE AIRSPEED INDICATOR
	TROUBLE SHOOTING

	TROUBLE SHOOTING -- ALTIMETER
	TROUBLE SHOOTING -- VERTICAL SPEED INDICATOR
	TROUBLE SHOOTING -- PITOT TUBE HEATER
	PITOT TUBE ALIGNMENT

	VACUUM SYSTEM
	DESCRIPTION
	TROUBLE SHOOTING -- VACUUM SYSTEM
	TROUBLE SHOOTING -- GYROS
	TROUBLE SHOOTING -- VACUUM PUMP
	REMOVAL AND INSTALLATION OF COMPONENTS
	CLEANING
	VACUUM RELIEF VALVE ADJUSTMENT

	ENGINE INDICATORS
	TACHOMETER
	DESCRIPTION

	MANIFOLD PRESSURE/FUEL FLOW INDICATOR
	DESCRIPTION
	TROUBLE SHOOTING -- MANIFOLD PRESSURE INDICATOR
	TROUBLE SHOOTING -- FUEL FLOW INDICATOR

	CYLINDER HEAD TEMPERATURE GAGE
	DESCRIPTION
	TROUBLE SHOOTING

	OIL PRESSURE GAGE
	DESCRIPTION
	TROUBLE SHOOTING

	OIL TEMPERATURE GAGE
	DESCRIPTION

	FUEL QUANTITY INDICATING SYSTEM
	DESCRIPTION
	TRANSMITTER REMOVAL AND INSTALLATION
	TRANSMITTER CALIBRATION
	TROUBLE SHOOTING

	HOURMETER
	DESCRIPTION

	ECONOMY MIXTURE
	DESCRIPTION
	TROUBLE SHOOTING
	CALIBRATION
	REMOVAL AND INSTALLATION

	MAGNETIC COMPASS AND OUTSIDE AIR TEMPERATURE GAGE
	DESCRIPTION
	REMOVAL AND INSTALLATION

	STALL WARNING HORN AND TRANSMITTER
	DESCRIPTION

	TURN COORDINATOR
	DESCRIPTION
	TROUBLE SHOOTING

	TURN AND SLIP INDICATOR
	DESCRIPTION
	TROUBLE SHOOTING

	ELECTRIC CLOCK
	DESCRIPTION

	WING LEVELER
	DESCRIPTION
	RIGGING



	SECTION 16 - ELECTRICAL SYSTEMS
	TABLE OF CONTENTS
	ELECTRICAL SYSTEMS
	GENERAL
	ELECTRICAL POWER SUPPLY SYSTEM
	DESCRIPTION
	SPLIT BUS BAR
	DESCRIPTION

	SPLIT BUS POWER RELAY
	DESCRIPTION

	MASTER SWITCH
	DESCRIPTION

	AMMETER
	DESCRIPTION


	BATTERY POWER SYSTEM
	BATTERY
	DESCRIPTION
	TROUBLE SHOOTING
	REMOVAL AND INSTALLATION
	CLEANING THE BATTERY
	ADDING ELECTROLYTE OR WATER TO BATTERY
	TESTING THE BATTERY
	CHARGING THE BATTERY

	BATTERY BOX
	DESCRIPTION
	REMOVAL AND INSTALLATION
	MAINTENANCE OF BATTERY BOX

	BATTERY CONTACTOR
	DESCRIPTION
	REMOVAL AND INSTALLATION
	BATTERY CONTACTOR CLOSING CIRCUIT
	DESCRIPTION



	GROUND SERVICE RECEPTACLE
	DESCRIPTION
	TROUBLE SHOOTING
	REMOVAL AND INSTALLATION

	ALTERNATOR POWER SYSTEM
	DESCRIPTION
	ALTERNATOR
	DESCRIPTION
	TROUBLE SHOOTING THE ALTERNATOR SYSTEM
	REMOVAL AND INSTALLATION
	ALTERNATOR FIELD CIRCUIT PROTECTION


	ALTERNATOR VOLTAGE REGULATOR
	DESCRIPTION
	TROUBLE SHOOTING
	REMOVAL AND INSTALLATION

	OVER-VOLTAGE WARNING SYSTEM
	DESCRIPTION

	AIRCRAFT LIGHTING SYSTEM
	DESCRIPTION
	TROUBLE SHOOTING
	LANDING AND TAXI LIGHTS (THRU 1971 MODELS)
	DESCRIPTION
	REMOVAL AND INSTALLATION

	LANDING AND TAXI LIGHTS (BEGINNING WITH 1972 MODELS)
	DESCRIPTION
	REMOVAL AND INSTALLATION
	ADJUSTMENT OF LANDING AND TAXI LIGHTS (THRU 1971 MODELS)
	ADJUSTMENT OF LANDING AND TAXI LIGHTS (BEGINNING WITH 1972 MODELS)

	NAVIGATION LIGHTS
	DESCRIPTION
	REMOVAL AND INSTALLATION

	FLASHING BEACON
	DESCRIPTION
	REMOVAL AND INSTALLATION

	ANTI-COLLISION STROBE LIGHTS
	DESCRIPTION
	REMOVAL AND INSTALLATION

	TRANSISTORIZED LIGHT DIMMING
	DESCRIPTION
	REMOVAL AND INSTALLATION

	ELECTROLUMINESCENT PANEL LIGHTING
	DESCRIPTION
	REMOVAL AND INSTALLATION

	INSTRUMENT LIGHTING
	DESCRIPTION
	REMOVAL AND INSTALLATION

	DOME LIGHT
	DESCRIPTION
	REMOVAL AND INSTALLATION

	COMPASS AND RADIO DIAL LIGHTING
	DESCRIPTION

	COURTESY LIGHTING
	DESCRIPTION
	REMOVAL AND INSTALLATION

	CONTROL WHEEL MAP LIGHT
	DESCRIPTION
	REMOVAL AND INSTALLATION

	STALL AND GEAR WARNING UNIT
	DESCRIPTION
	REMOVAL AND INSTALLATION

	STALL WARNING SWITCH
	DESCRIPTION
	REMOVAL AND INSTALLATION

	PITOT AND STALL WARNING HEATER CIRCUITS
	DESCRIPTION
	REMOVAL AND INSTALLATION

	LANDING GEAR INDICATOR LIGHTS
	DESCRIPTION
	REMOVAL AND INSTALLATION

	CIGAR LIGHTER
	DESCRIPTION
	REMOVAL AND INSTALLATION

	EMERGENCY LOCATOR TRANSMITTER
	DESCRIPTION
	OPERATION
	CHECKOUT INTERVAL
	REMOVAL AND INSTALLATION OF TRANSMITTER
	REMOVAL AND INSTALLATION OF MAGNESIUM SIX CELL BATTERY PACK
	REMOVAL AND INSTALLATION OF LITHIUM FOUR CELL BATTERY PACK
	TROUBLE SHOOTING

	ELECTRICAL LOAD ANALYSIS CHART


	SECTION 17 - STRUCTURAL REPAIR
	TABLE OF CONTENTS
	STRUCTURAL REPAIR
	REPAIR CRITERIA
	EQUIPMENT AND TOOLS
	SUPPORT STANDS
	FUSELAGE REPAIR JIGS
	WING JIGS

	REPAIR MATERIALS
	WING ANGLE-OF-INCIDENCE
	WING
	DESCRIPTION
	WING SKIN
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS

	WING STRINGERS
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS

	WING RIBS
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS

	WING SPAR
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS

	WING FUEL BAY SPARS AND RIBS
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS

	AILERONS
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS
	AILERON BALANCING

	WING FLAPS
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS

	WING LEADING EDGE
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS

	STABILATOR
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS
	STABILATOR BALANCING
	STABILATOR TRIM TAB

	RUDDER
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS
	RUDDER BALANCING

	FIN
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS

	FUSELAGE
	DESCRIPTION
	NEGLIGIBLE DAMAGE
	REPAIRABLE DAMAGE
	DAMAGE NECESSITATING REPLACEMENT OF PARTS

	BONDED DOORS
	REPAIRABLE DAMAGE

	BULKHEADS
	LANDING GEAR BULKHEADS
	REPAIR AFTER HARD LANDING

	REPLACEMENT OF HI-SHEAR RIVETS
	FIREWALL DAMAGE
	ENGINE MOUNT
	DESCRIPTION
	GENERAL CONSIDERATIONS
	ENGINE MOUNT SUPPORT CRADLE DAMAGE
	DAMAGE INVOLVING ENGINE MOUNT-TO-FUSELAGE ATTACHING FITTINGS

	BAFFLES
	ENGINE COWLING
	REPAIR OF COWLING SKINS
	REPAIR OF REINFORCEMENT ANGLES

	REPAIR OF ABS COMPONENTS
	REPAIR OF GLASS-FIBER CONSTRUCTED COMPONENTS



	SECTION 18 - EXTERIOR PAINTING
	SECTION 19 - WIRING DIAGRAMS
	TABLE OF CONTENTS
	D. C. POWER
	BATTERY CIRCUIT
	CIRCUIT BREAKERS
	ALTERNATOR SYSTEM
	ALTERNATOR SYSTEM
	GROUND SERVICE RECEPTACLE

	IGNITION
	MAGNETO SYSTEM
	MAGNETO SYSTEM

	ENGINE CONTROL
	STARTER

	FUEL AND OIL
	FUEL PUMP

	ENGINE INSTRUMENTS
	FUEL GAGE AND TRANSMITTER
	HOURMETER
	CYLINDER HEAD TEMPERATURE
	FUEL GAGE AND TRANSMITTER
	CYLINDER HEAD TEMPERATURE
	OIL PRESSURE
	OIL TEMPERATURE

	FLIGHT INSTRUMENTS
	TURN AND BANK
	BRITTAIN WING LEVELER
	TURN COORDINATOR
	ENCODING ALTIMETER

	MISCELLANEOUS INSTRUMENTS
	CLOCK
	AMMETER
	AMMETER

	LIGHTING
	INSTRUMENT LIGHTS
	LANDING LIGHT AND TAXI LIGHT
	LANDING LIGHT AND TAXI LIGHT
	NAVIGATION LIGHTS
	DOME AND PEDESTAL LIGHT
	FLASHING BEACON
	FLASHING BEACON
	WING TIP STROBE LIGHT
	WING TIP STROBE LIGHT
	MAP LIGHT-CONTROL WHEEL
	COURTESY LIGHTS
	INSTRUMENT LIGHTS
	INSTRUMENT LIGHTS
	ELECTROLUMINESCENT PANEL
	ELECTROLUMINESCENT PANEL
	POST LIGHTING

	HEATING, VENTILATING
	CIGAR LIGHTER
	HEATED PITOT AND STALL WARNING

	CONTROL SURFACE
	FLAP SYSTEM

	WARNING AND EMERGENCY
	STALL WARNING SYSTEM
	GEAR WARNING SYSTEM
	GEAR AND GEAR WARNING SYSTEM
	GEAR WARNING SYSTEM
	GEAR WARNING SYSTEM
	GEAR AND GEAR WARNING SYSTEM
	GEAR WARNING SYSTEM
	GEAR AND GEAR WARNING SYSTEM
	GEAR WARNING SYSTEM
	GEAR WARNING SYSTEM
	DUAL WARNING HORN UNIT
	DUAL WARNING HORN UNIT




