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WARNING

When performing any inspection or maintenance that re-
quires turning on the master switch, installing a battery,
or pulling the propeller through by hand, treat the prop-
eller as if the ignition switch were ON. Do not stand, nor
allow anyone else to stand, within the arc of the propel-
ler, since a loose or broken wire, or a component mal-
function, could cause the propeller to rotate.
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CROSS REFERENCE LISTING
OF POPULAR NAME VS. MODEL NUMBERS AND SERIALS

All arrcraft, regardless of manufacturer, are certified under model number designations.
However, popular names are often used for marketing purposes. To provide a consistent
method of referring to these aircraft, the model number will be used in this publication uniess
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 SERIAL
POPULAR NAME YEAR MODEL BEGINNING ENDING
PRESSURIZED CENTURION 1985 P210R P21000835 P21000866
PRESSURIZED CENTURION
WITH VALUE GROUPS A& B 1986 P210R P21000867 P21000874

ii Revision 2
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INTRODUCTION

This manual contains factory-recommended procedures and instructions for ground handling, servicing,
and maintaining the airplane. Besides serving as a reference for the experienced mechanic, this book
also covers step-by-step procedures for the less experienced.

This service manual is designed for aerofiche presentation. To facilitate the use of the aerofiche, refer to
the aerofiche header for basic information.

IMPORTANT INFORMATION CONCERNING
KEEPING CESSNA PUBLICATIONS CURRENT

The information in this publication is based on data available at the time of publication and is updated,
supplemented, and automatically amended by all information issued in service newsletters, service
bulletins, supplier service notices, revisions, reissues and temporary revisions. All such amendments
become part of and are specifically incorporated within this publication. Users are urged to keep abreast
of the latest amendments to this publication through the Cessna Product Support subscription services.
Cessna Service Stations have also been supplied with a group of supplier publications which provide
disassembly, overhaul, and parts breakdowns for some of the various supplier equipment items.
Supplier’s publications are updated, supplemented, and specifically amended by supplier issued
revisions and service information which may be reissued by Cessna; thereby automatically amending
this publication and is communicated to the field through Cessna’s Authorized Service Stations and/or
through Cessna’s subscription services.

WARNING: ALL INSPECTION INTERVALS, REPLACEMENT TIME LIMITS, OVERHAUL TIME
LIMITS, THE METHOD OF INSPECTION, LIFE LIMITS, CYCLE LIMITS, ETC.,
RECOMMENDED BY CESSNA ARE SOLELY BASED ON THE USE OF NEW, RE-
MANUFACTURED, OR OVERHAULED CESSNA APPROVED PARTS. IF PARTS
ARE DESIGNED, MANUFACTURED, REMANUFACTURED, OVERHAULED,
AND/OR APPROVED BY ENTITIES OTHER THAN CESSNA, THEN THE DATA IN
CESSNA’S MAINTENANCE/SERVICE MANUALS AND PARTS CATALOGS ARE
NO LONGER APPLICABLE AND THE PURCHASER IS WARNED NOT TO RELY
ON SUCH DATA FOR NON-CESSNA PARTS. ALL INSPECTION INTERVALS,
REPLACEMENT TIME LIMITS, OVERHAUL TIME LIMITS, THE METHOD OF IN-
SPECTION, LIFE LIMITS, CYCLE LIMITS, ETC., FOR SUCH NON-CESSNA
PARTS MUST BE OBTAINED FROM THE MANUFACTURER AND/OR SELLER
OF SUCH NON-CESSNA PARTS.

REVISIONS.

1. Revisions/changes are issued as required and include only pages that require updating.
REISSUE.

1. Areissued manual is a complete manual incorporating all the latest information
and outstanding revisions and temporary revisions. It supersedes and replaces
previous issue(s) of the manual.

CHANGES/REVISIONS and REISSUES.

1. Individual copies can be purchased from your Cessna Service Station or directly from Cessna
Parts Distribution, Dept. 701, Cessna Aircraft Company, P.O. Box 949, Wichita, KS. 67201
(walk-in address: 5800 East Pawnee, Wichita, Kansas 67218).

2. Subscriptions, service bulletin listings, revision status checkcards and temporary revisions may
be purchased through Propeller Aircraft Product Support, P.O. Box 7706, Wichita, KS. 67277,
phone (316) 941-7674 or fax (316) 942-9006.

Revision 2
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TEMPORARY REVISIONS.

1. Additional information which becomes available may be provided by temporary revisions.
This service is used to provide, without delay, new information which will assist in maintaining
safe flight/ground operations. Temporary revisions are designed to replace or add to existing
pages in the manual and are numbered to match pages in the manual. Temporary revisions
are normally incorporated into this manual at the next scheduled change, revision or reissue.

REVISION BARS.

1.  Additions, or revisions to text in an existing section will be identified by a revision bar on the
page adjacent to the change.

2. When technical changes cause unchanged text to appear on a different page/pages, a
revision bar will be placed in the margin opposite the page number of all affected pages
providing no other revision bar appears on the page.

3. When extensive technical changes are made to text in an existing section that requires a
complete retype of copy, revision bars will appear the full length of the page.

4.  When artin an existing illustration is revised, a pointing hand will appear in the illustration
and will point to the area of the art revision.

5. New art added to an existing section will be identified by a single pointing hand adjacent
to the figure title and figure number.

6. Revision bars are not shown for:
a. Introductory material, indexes and tabular data.
b. Blank spaces which are the result of text, illustration or table deletion.
c¢. Correction of minor inaccuracies, such as punctuation, etc., unless such a correction

changes the meaning of instructive information and procedures.

CUSTOMER CARE SUPPLIES AND PUBLICATIONS CATALOG.

A Customer Care Supplies and Publications Catalog is available from your Cessna Service Station or
directly from Cessna Propeller Aircraft Product Support, P.O. Box 7706, Wichita, KS. 67277, phone
(316) 941-7950 or fax (316) 942-9006. This catalog lists all publications and Customer Care Supplies
available from Cessna for prior year models as well as new products. To maintain this catalogin a
current status, it is revised yearly and issued in paper and Aerofiche format.

SUPPLEMENTAL TYPE CERTIFICATE INSTALLATIONS.

Inspection, maintenance and parts requirements for supplemental type certificate

(STC) installations are not included in this manual. When an STC installation is
incorporated on the airplane, those portions of the airplane affected by the installation
must be inspected in accordance with the inspection program published by the owner of
the STC, since STC installations may change systems interface, operating characteristics
and component loads or stresses on adjacent structures. Cessna provided inspection
criteria may not be valid for airplanes with STC installations.

CUSTOMER COMMENTS ON MANUAL.

Cessna Aircraft Company has endeavored to furnish you with an accurate, useful, up-to-date
manual. This manual can be improved with your help. Please use the Customer Comment Card
provided with your manual, to report any errors, discrepancies, and omissions in this manual
as well as any general comments you wish to make.

iv Revision 2
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SECTION 1
GENERAL DESCRIPTION

Page No.
TABLE OF CONTENTS Aerofiche/Manual
GENERAL DESCRIPTION ......... 1A7/1-1
PRESSURIZED CENTURION ... 1A7/1-1
Description .................. 1A7/1-1
Aircraft Specifications ........ 1A7/1-1
Stations .............. ... .. .. 1A7/1-1
GENERAL AIRFRAME PRACTICES  1A10/1-4
TORQUEING PROCEDURES . ...... 1A10/1-4
Calculating Torque ............. 1A10/1-4
Torque VaFues -Bolts ........... 1A10/1-4
Torque Values - Fittings ......... 1A13/1-7
SAFETYING PROCEDURES ....... 1A14/1-8

1-1. GENERAL DESCRIPTION.
1-2. MODEL 210 SERIES.

1-3 DESCRIPTION. The Cessna Pressurized,
Centurion and Centurion 11 (P210 Series) Airplanes
described in this manual, are high-wing, single- engine,
monoplanes of all metal, semi-monocoque construction.
Wings are full cantilever with integral fuel bays (wet
wing). The fully retractable landing gear consists of
tubular-spring steel main gear struts, and a steerable
air/hydraulic nose gear strut. Seating arrangement is
six place conventional. Powering the Pressurized
Centurion Series is a Continental, air-cooled,
horizontally-opposed, six-cylinder, fuel-injected,
turbocharged engine, driving a constant speed, three
blade propeller. The pressurization system is designed
for maximum passenger comfort at altitudes up to
airplane ceiling, by maintaining a 3.35 psi maximum
cabin pressure, or the equivalent to a 10,000 ft cabin
altitude at 20,0001t actual.

'~ SAFETY WIRE PROCEDURES ..... 1A14/1-8
USE OF COTTERPINS ... ... ... .. 1A18/1-12
USE OF LOCKINGCLIPS ...... .. .. 1A20/1-14
USE OF LOCKWASHERS ...... ... 1A20/1-14
USE OF SELF-LOCKING NUTS . .... 1A20/1-14
CONTROL CABLE WIRE BREAKAGE

AND CORROSION
LIMITATIONS ... ... .... ... 1A22/1-16
ADHESIVES, CEMENTS AND
SEALANTS-SHELF LIFE
1A24/1-18

ANDSTORAGE ..............

1-4. AIRCRAFT SPECIFICATIONS. Leading parti-
culars of these airplanes, with dimensions based on
gross weight, are given in figure 1-1. If these dimen-
sions are used in computing clearance for construction of
a hanger or other shelter, it should be noted that strut
inflation, tire pressure, tire size, and load distribution
will change some dimensions significantly.

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

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

Revision 1 1-1
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MODEL P210

GROSS WEIGHT
Takeoff . . . . . . . . . . . . . . . . . e ... 4100
Landing . . . . . . . . . . . . . . L ... 39000
FUEL CAPACITY

Standard Wing

Total . . . . . . . . O * [+ - £V
Usable . . . e - Y £ ¥
ExtendedRa.lgeng

Total . . . S (£ 11

Usable...........................115ga.1
OILCAPACITY . . . . . . « . « i e i i i i it e v i e v v e s 11t
ENGINEMODEL . . . .. .. ... ..« +.+ <+ .<...... CONTINENTAL TSIO-520-CE

PROPELLER (Constand-Speed)

(Three Bladed) . . . . v . ... . 80"McCAULEY
LANDING GEAR (Retractable Hydrauhcally-Actua.ted) .« < < .. . Tricycle
MAIN WHEEL TIRES . . . . e e .. ... 6.00x6

Pressure . . 1 0 <11
NOSEWHEELTIRE e e e e e e e e e e el e e oo .. 5.00x5
Pressure . . G« -« e v+ . . .. . 88psi
NOSE GEAR STRU'I‘ PRESSURE (Strut Extended) e e e e e e o o . . 90psi

WHEEL ALIGNMENT (At Empty Weight)

Camber . . . . . ¢ 4 v e e e e e e e e e e e e .. 4% 21030

Toe-In . . e e e e e e e e e . e e e e e e e e e e e . 0"to.O0B"
AILERONTRAVEL

UP « v v e e e e e e e ... 20°22°

DOWR . . . . .t e e e e e e e e e e e e e e e e e e ... 15°2z2°

WING FLAP TRAVEL (Electrically-Actuated) . . . . . . . . . . . . 0°10°to30° +1°-2°
RUDDER TRAVEL (Measured parallel to water lme)

RIGEE « « v v v o e e e e e e e e e e ... 264%21°

Left. . . . . . . . . ... e e ... 24%°21°
RUDDER TRAVEL (Measured perpendlcula.r o hmge lme)

Right . . . . . . . .« . o o v v v v i b e e e ... 27°13':21°

Left . . e e e e 4 b & LI &
ELEVATORTRAVEL

up . . . .. 1 3 2

Down e e e e e e e e e e e e ... 20%°21°
ELEVATOR TRIM TAB TRAVEL

Uup . - . . . . e e e e e e e e e e e ... 20%21°

Down . . . . . . . . ¢ . 0.0 e L AR
PRINCIPAL DIMENSIONS

WingSpan . . . . . . . ... .. C e e e e e e . . . . 465.96"

TallSpan..........................192.00

Length . . . . . . ... 339.80"

Fin Height (Maxunum thh Nose Gea.r Depressed and
Flashing Beacon Installed on l-‘m) e e e e e - e ... 112,92
Track Width . . . . . e e e e e e e e e . oo 10420
BATTERYLOCATION . . . . . . . . « v « v « v e« v+« ... LeftSide of Firewall

Figure 1-1. Aircraft Specifications
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P210 SERIES

*WING SPAR §

3.85
152. 20

194.80 230.18

Figure 1-2. Aircraft Specifications.
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1-8. GENERAL. This chapter deals with general tor-
que and safetying practices used to ensure security of
installation and prevent overstressing of components.
Special torque values, when required, are specified
with the specific component maintenance and installa-
tion instructions.

1-7. TORQUEING PROCEDURES. The importance of
correct application cannot be overemphasized. Under-
torquncanruultinunmu&rywurofnuumd
bolts as well as parts they are holding together. When
insufficient pressures are applied, uneven loads will
be transmitted throughout assembly, which may
result in excessive wear or premature failure due to
fatigue. Overtorque can be equally damaging because
of failure of a bolt or nut from overstressing threaded
areas.

a. Calculating Torque. There are a few simpie, but
very important, procedures that should be followed to
assure that correct torque is applied:

1. Calibrate torque wrench periodically to assure
accuracy; and recheck frequently.

2. When using a torque wrench adapter which
changes distance from torque wrench drive to adapter
drive, the indicated reading must be adjusted for
desired torque reading. (See Figure 1-2.)

3. Be sure that bolt and nut threads are clean
and dry unless otherwise specified.

4. Determins friction drag torque and add to
specified dry torque valus to ensure proper bolt utili-
zation.

(a) Hand-turn nut onto bolt until it stope.

(d) Using a torque wrench, measure running
torque (torque required to turn nut on bolt).

(c) This running torque must be added to
specified dry torque value to ensure proper bolt utili-
zation.

EXAMPLE
Average running torque for a nut = 13 in.-lbs.
to i = 123 =5 in.-lbs.
rque wrench reading = 140 =5 in.-lbs.

1-4

(d) Since running torque will become less due
to nut/bolt re-use (in accepted applications), this pro-
cedure must be repeated each time.

(¢) When necessary to tighten from bolt head.
increase torque value by an amount equal to shank
torque (torque required to turn bolt when installed).
Measure with a torque wrench. .

EXAMPLE

Average running torque for a nut = 15 in.-lbs.
Average running shank torque for

installed bolt = 10 in.-lbs.

Dry torque required _ =125 =3 in.-lbs.
Final torque wrench reading = 150 =5 in.-lbs.

b. Torque Values - Bolts and Nuts. (See Table 1-1.)
1. Tables included in this section do not apply to
the following exceptions:

(a) Sheet metal screws should be tightened
firmly, but with no specific torque value.

(o) Screws attached to nutplates should be
tightened firmly, but with no specific torque value.

(c) Bolts, nuts, and screws used in control
systems and installations where required torque
would cause binding or interfere with proper opera-
tion of parts.

(d) Screws used with dimpled washers should
not be drawn tight enough to eliminate washer
crown.

(e) Fasteners that have a specified torque in a
specific installation.

2. The values shown in Table 1-1 are based on
parubeingclnnmddrywithnolubﬂunuaddnd.

3. Castellated nuts requiring cotter pins should
botightenndwlowtorquevﬂuo.'rorqueoa.nbein-
creased to install cotter pin, but shouid never exceed
maximum torque value.

: NOTE

Self-locking castellated nuts, MS17825 and
MS17826, require a separate torque range.
These values are shown separately in torque
value tables.
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SHORT OPEN END
ADAPTER

SETSCREW
ADAPTER

HOSE CLAMP
ADAPTER

OPEN-END WRENCH
ADAPTER

(0O

FLARE NUT WRENCH
ADAPTER

O

SPANNER WRENCH
ADAPTER

NOTE

When using a torque wrench adapter which changes
the distance from torque wrench drive to adapter
drive, apply following formula to obtain corrected

torque reading.

FORMULA LEGEND
T = Desired Torque

TxL_vy Y = Indicated Torque

— L = Effective Length Lever

L+E E = Effective Length of Extension
WRENCH HANDGRIP
DRIVE CENTERLINE
CENTERLINE (PREDETERMINED)

ADAPTER TORQUE

DRIVE WRENCH

CENTERLINE

L -
EXAMPLE
T = 135 In.-Lbs y =2135x10 _ 1350 _ 11739
Y = Unknown 10+15 115
L = 10.0 In.-Lbs ) )
E=15In Y = 117 In.-Lbs
ADAPTER HANDGRIP
DRIVE CENTERLINE
CENTERLINE (PREDETERMINED)
WRENCH TORQUE
DRIVE WRENCH
CENTERLINE
% S— = N
ﬁc:-.":’ _&,' ‘.'f—\
— E [+—
- L
EXAMPLE
T = 135 In.-Lbs Y = 135 x 10 = 1350 = 158.82
Y = Unknown _—
L = 10.0 In.-Lbs 0-15 85
E=-15In. Y = 159 In.-Lbs

Figure 1-3. Torque Wrench Adapter Adjustment

1-5
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BOLT TORQUE VALUES

Tension | _Shear Tension | Shear
BOLTS BOLTS
—T oo VA AGAR
AN3 thru AN20 H MS20004 thru MS20024 ; NAS464
AN42 thru AN49 I NOTE: Bolts in tension NAS144 thru NAS148 ¢
AN73 thru AN81 column may be used NAS172 :
ANT73thru AN186 | with shear nuts. Bolts NAS174 '
AN525NK525 ! should not be used un- NAS58S5 thru NAS580 i
MS20033 thru MS20046 ! jess 2 minimum of two NASE24 thru NAS644 1
MS20073 | threads extend beyond NAS1303 thru NAS1320 |
MS$20074 I nut after installation. NASS17 ]
MS24694 1 \
MS27039 : A
NUTS NUTS
AN310 AN320 AN310 AN320
AN315 AN364 AN315 AN364
AN363 MS20364 NA363 NAS1022
AN365 NAS1022 AN365 MS20364
MS20365 MS20365
MS20500 MS21045
MS21045 NAS679
NAS679 NAS1021
NAS1021 NAS1291
FINE THREAD SERIES FINE THREAD SERIES
Nut. bott Torque Limits Torque Limits Nu:;:olt Torque Limits Torque Limits
size in.-ibs. in.-Ibs. in.-Ibs. in.dbs.
MIN. | MAX. | MIN. | MAX Lvn | max. | min_ | wmax
8-36 12 15 7 9 10-32 25 30 15 20
10-32 20 25 12 15 1/4-28 80 100 50 60
1i4-28 50 70 0 4 516-24 120 145 70 %
516-24 100 140 60 85 38-24 200 250 120 150
18-24 160 190 ) 110 716-20 520 300 400
7:116-20 450 500 270 300 1i2-20 70 950 450 550
1:2-20 480 690 290 410 216-18 1100 1300 650 800
9/16-18 800 1000 480 600 58-18 1250 1550 750 950
58-18 1100 1300 660 780 34-16 2650 3200 1600 1900
34-16 2300 2500 1300 1500 78-14 3550 4350 2100 2600
78-14 2500 3000 1500 1800 1-14 4500 5500 2700 3300
1-14 3700 4500 2200 3300 1-1/8-12 6000 7300 3600 4400
1-1/8-12 5000 7000 3000 4200 1-14-12 11000 13400 6600 8000
1-1:4-12 9000 11000 5400 6600
COURSE THREAD SERIES MS17825 MS17826
Nu::.olt Torque Limits Torque Limits Nu:izb.olt Torque Limits Torque Limits
in.-ibs. in.-lbs. in.-ibs. in.-ibs.
MIN. | max. | wmin. | MmaAx MIN. | max | MIN_] MAX
8-32 12 15 7 9 10-32 38 K} 16 20
10-24 20 25 12 15 1428 65 80 K1 . 45
1/4-20 4 50 25 30 5/16-24 180 225 70 90
516-18 80 90 48 55 38-24 260 325 100 125
38-16 160 185 9% 110 716-20 460 575 180 225
716-14 235 255 140 155 12-20 720 900 240 300
17213 400 480 240 290 916-18 880 1100 320 400
916-12 500 700 300 420 58-18 1300 1600 480 600
58-11 700 900 420 540 34-16 2200 2800 880 1100
3410 1150 1600 700 950 7/8-14 3700 4600 1500 1900
189 2200 3000 1300 1800 1-14 5400 6800 2400 3600
18 3700 5000 2200 3000 1-18-12 8000 10000 4000 5000
1-1/8-8 5500 6500 3300 4000 1-1/4-12 11000 14000 5600 7000
1-1/4-8 6500 8000 4000 5000

1-6

Table 1-1. Torque Values - Bolts and Nuts
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¢. Torque Value - Threaded Straight Fittings.

NOTE

Tables in this section are for general applica-
tions. Refer to specific installations for special
torque values and procedures.

1. Connsctors installed in bogses with no re-
quired orientation should be installed using torque
values given in Table 1-2,

THREADED CONNECTOR

(b) Turn nut down until packing is firmly
against lower threaded section of fitting.

(c) Install fitting into boss and tighten until
there is a sudden increase in torque.

(d) Tighten fitting 1-1/2 turns.

(e) Orientation is aocompligshed by tightening
fitting, but not exceeding one turn.

() Tighten jam-nut to torque values in Table

1-2.

3. Bulkhead fittings are installed with jam-nuts
and should be torqued to values in Table 1-2.
4. Torgue values for hoge end fittings (nipple or
nut) are given in Table 1-3.

TORQUE VALUE - HOSE ASSEMBLIES

TUBE JAM-NUT CONNECTOR
OUTSIDE | THREAD w/ PACKING
DIAMETER _ wio JAM-NUT
(inches) Torque-Limits | Torque-Limits
(in.-lbs.} (in.-lbs.)
MIN. MAX. | MIN. MAX.
178 516-24 35 50 50 55
316 3834 65 80 65 75
1/4 7/16-20 105 9% 105
516 1/2-20 1 125 125 135
33 9/16-18 120 180 155 165
1n 3416 280 280 305
58 714 320 380 380 405
4 111612 500 600 550 600
1 1-5/16-12 720 880 800 900
1-1/4 1-58-12 960 1200 900 1000
1-12 1-7/812 1200 1440 900 1000
2 2-172-12 1400 1500 900 1000

Table 1-2. Torque Values
Jam-Nuts and Threaded Connector

2. Connectors installed in bosses requiring a
specific orientation do not use a torque value, but
use the following steps:

(a) Place jam-nut on fitting along with re-
tainer and packing.

Nipple or Nut
l:g:)EE ALUMINUM STEEL
DIAMETER Torque-Limits Torque-Limits
in.-ibs. in.-lbs
MIN MAX. MIN. MAX.
18 20 30 75 85
316 2% 35 95 105
14 50 65 135 150
516 70 9 170 200
38 10 130 270 300
172 230 260 450 500
538 330 360 650 700
34 460 500 900 1000
1 500 700 1200 1400
1-1/4 800 900 1520 1680
1-12 800 900 1900 2100
1-34 —_— —_ —_ —_
2 1800 2000 2660 2940

Table 1-3. Torque Values

5. Torque values for straight threaded fittings
used with rigid lines are given in Table 1-4.

Hose Assemblies



MODEL P210 SERIES SERVICE MANUAL

THREADED STRAIGHT FITTING TORQUE VALUE (RIGID TUBE)

FLARED END STRAIGHT END
TUBE ALUMINUM ALUMINUM STEEL 6061-0 ALUMINUM STEEL 6061-T(X) ALUMINUM
OUTSIDE On Oxygen Lines 5052-0 ALUMINUM w/ steel sieeve
DIAMETER Torque-Limits Torque-Limits - Torque-Limits Torque-Limits Torque-Limits Torque-Limits
in-lbs. in-bs. in-ibs. in-lbs. in-ibs. in-bs.
MIN. MAX. MIN. MAX. M MIN. MAX. MIN. MAX. [TUBE WALL | MIN. MAX.
18 20 30 & 55 |
316 90 100 40 90 100 0.028 45 55
114 40 ] 135 150 65 135 150 0.022 80 105
0.028 80 105
0.035 80 105
0.049 20 115
516 60 80 100 125 180 200 60 80 180 200 0.028 80 108
0.03% 80 105
C.042 125 175
38 75 125 270 300 75 125 270 300 0.028 125 175
0.035 125 175
0.049 125 175
1 180 250 450 500 150 250 450 500 0.028 135 180
0.035 200 300
0.049 400 500
0.058 400 500
0.065 400 500
58 200 350 700 800 200 30 700 800 Al 500 600
4 300 500 1100 1150 300 1100 1150 All 600 700
1 500 700 1200 1400 500 700 1200 1400 All 1000 1300
1-1:4 600 900 1300 1450 600 900 1300 14%0 All 1300 1500
1412 600 900 1350 1500 600 900 1350 1500 All 1400 1700
2 600 900 1500 1700

Table 1-4. Torque Values - Straight Threaded Fittings (Line)

1-8. SAPETYING PROCEDURES. The use of safety
wire, cotter pins, lockwashers, and self-locking nuts
is to prevent relative movement of critical components
subject to vibration. torque, tension, etc., which could
canse attaching parts to be broken, loosened, and/or
detached.

1-9. SAFETY WIRE PROCEDURES.
a. Identification. Lockwire comes in three types
which are identified by size and color. The three types
are classified by use.
1. Inconel and Monel wire is used for general
and is identified by a natural wire color.
(a) Inconel can withstand temperatures up to
1300°F.
(b) Monel can withstand temperatures up to

1-8

2. Copperth.tisondlnm—phuda.nddyodyeuow
is used for shear and seal wiring applications.

(a) Shear a are those where it is
nmtohukorshnrwirotopumltomﬂon
or actuation of emergency devices.

() Seala
with a lead seal to prevent tampering or use of &
device without indication.

3. Aluminum Alloy (Alclad 5056) is dyed blue
and is used exclusively for safety-wiring magnesium

4. Size of wire is dependent on material and
purpose of installation.

(a) 0.020-inch diameter copper wire should be
used for shear and seal application.

M) 0.020-inch diameter wire may be used to
lockvtroparhwithdnholumﬂluthno.msm-
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ches; or, on parts with tie hole diameters between
0.045 and 0.062 when spacing between ports is less
than two inches; or, when bolts and screws of 0.25-
inch diameter or less are closely spaced.

(c) 0.032-inch minimum diameter wire is used
for general purpose lockwiring.

NOTE

When using single-wire method of locking, the
largest wire that will fit tie holes ghould be
used.

b. Lockwire Installation. There are two basic forms
of lockwiring. The single-wire method has limited
application; the double-twist method is the common
method of lockwiring.

1. Use new wire for each application; do not try
to re-use old wire.

2. Single-wire method is accomplished by pas-
sing a single wire through tie holes and back with
ends then twisted together. (See Figure 1-4.)

(a) Single-wire method is used for gshear and
seal wiring applications.

(b) Single-wire method can be used in closely
spaced, closed geometric patterns. Closely spaced is
defined as spacing two inches or less between cen-

ters of parts.
|CAUTION]

Screws in closely spaced geometric patterns
which secure hydraulic or air seals, hold hy-
draulic pressure, or are used in critical areas
should use double-twist method of lockwiring.

3. Lockwiring by the double-twist method is
really one wire twisted on itself several times and is
aoccomplished by the following steps (see Figure 1-
4).

(a) Insert one end of wire through tie holes of
bolt head and firmly loop around bolt head.

NOTE

This does not necessarily apply to castellated
nuts when slot is close to top of nut. The wire
will be more secure if it is made to pass along
side of stud.

(b) While taut, twist strands to within 1/8 inch
of next part. The twisting keeps wire taut without
overstressing and prevents wire from becoming
nicked, kinked, or mutilated.

(¢) Lockwiring multiple groups by double-
twist method is acoomplished in a similar manner
exocopt twists between parts are alternated between
clockwise and counterclockwise.

(d) After last tie hole, wire is twisted three to
five times to form a

(o) cntoﬂmymwmmmnptghu
towards part.

4. When lockwiring widely spaced muitiple
groups by double-twist method, three units shall be
the maximum number in a series.

NOTE

Widely spaced multiple groups shall mean those
in which fasteners are from four to six inches
apart. Lockwiring shall not be used to secure
fasteners or fittings which are spaced more
than six inches apart, unless tie points are pro-
vided on adjacent parts to shorten span of
lockwire to less than six inches.

5. When lockwiring closely spaced multiple
groups, the number of units that can be lockwired
by a 24-inch length of wire shall be the maximum
number in a series.

8. Parts should be lockwired so that wire is
placed in tension (pulled on) if a part attempts to
loosen.

¢. Required Lockwire Installation Applications.

1. Bolts and other fasteners securing critical
parts that affect airplane safety and operation.

(a) In blind-tapped hole applications or bolts or
castellated nuts on studs, lockwiring is installed in
same manner as described for bolt heads.

(b)  Hollow head bolts are safetied in manner
prescribed for regular bolts.

(c¢) Drain plugs and cocks may be safetied to a
bolt, nut, or other part having a free tie hole in
accordance with ingtructions described.

(d) External snap rings may be locked if nec-
essary using general locking principles as de-
scribed and illustrated. Internal snap rings should
not be loockwired.

(e¢) When locking is required on electrical
connsctors which use threaded coupling rings, or
on plugs which employ screws or rings to fasten
individual parts of plug together, they shall be
lockwired with 0.020-inch diameter wire in accor-
danos with looking principles as described and
illustrated. It is preferable to lockwire all electrical
connectors individually. Do not lockwire one con-
nector to another unless it is necessary to do so.

(f) Drilled head boits and screws need not be
lockwired if installed into self-locking nuts or in-
stalled with lockwashers. Castellated nuts with
cotter pins or lockwire are preferred on bolts or
studs with drilled shanks, but self-locking nuts are
permissible within limitationg described in Para-
graph 1-13.

2. For new design, lockwire shall not be used to
secure nor shall lockwire be dependent upon frac-
ture as basis for operation of emergency devices
such as handles, switches, and guard-covering
handles that operate emergency mechanisms such

structural equipment or safety of flight emergency
devices shear wire to secure equipment
while not in use, but which are dependent upon
shearing or breaking of lockwire for suocessful
emergency operation of equipment, particular care
exercised t0 assure that wiring under these cir-
cumstances shall not prevent emergency operations
of these devices.
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EXTERNAL SNAP RING
SINGLE-WIRE METHOD

NOTE
BOLTS IN CLOSELY SPACED, CLOSED RIGHT-HAND THREADED PARTS
GEOMETRICAL PATTERN. SINGLE- WIRE METHOD. SHOWN. REVERSE DIRECTION

FOR LEFT-HAND THREADS.

SINGLE FASTENER APPLICATION CASTELLATED NUTS ON DRILLED STUDS
DOUBLE-TWIST METHOD DOUBLE-TWIST METHOD

Figure 1-4. Lockwire 2afetying (Sheet 1 of 2)
1-10 ’
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STEP 1.

STEP 2.

DOUBLE-TWIST METHOD

Insert wire through bolt A and bend
around boit (if necessary, bend wire
across bolt head). Twist wires clockwise
until they reach bolt B.

Insert one end of wire through bolt B.
Bend other end around bolt (if necessary,
bend wire across head of bolt). Twist
wires counterclockwise 1/2 inch or six
twists. Clip ends. Bend pigtail back againt
part.

CLOCKWISE

MULTIPLE FASTENER APPLICATION
DOUBLE-TWIST METHOD

COUNTERCLOCKWISE

N

DOUBLE-TWIST METHOD

COUNTERCLOCKWISE

ELECTRICAL CONNECTION

Figure 14. Lockwire Safetying (Sheet 2 of 2)

1-11
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1-10. USE OF COTTER PINS.

a. Cotter Pin Installation. Castellated nuts and pins
may be safetied with cotter pins or lockwire. The
preferred method is to use cotter pins.

1. Select cotter pin material in accordance with
temperature, atmosphere, and service limitations (see
Table 1-5).

COTTER PINS (MS24665)

TEMP USE

S-S
Carbon Stee!| Up to 450°F] Pins that contact cadmium-
plated surfaces.

General Applications

Normal Atmospheres

Corrosion-
Resistant

Up to 800°F} Pins that contact cor-
rosion-resistant steel.

Corrosive atmospheres

Table 1-S. Cotter Pin
Temperature and Use

2, Cotmpins:hanbomuponwhapplica-
tion.

3. When nuts are to be secured to fastener with
cotter pins, tighten nut to low side (minimum) of
applicable specified or selected torque range, unless
otherwise specified, and if necessary, oontinue tight-
cntngunﬂlslotﬂgmwithholo.lnnncaunhallyou

nut.

5. The largest diameter cotter pin which hole
and slots will accommodate should be used, but in no
applietﬁontoanut.bolt.ormwshﬂlpinsiubo
less than sizes described in Table 1-8.

1-12

(68) Install cotter pin with head firmly in slot of
aut with axis of eye at right angles to bolt shank.
Bend prongs so that head and upper prong are firmly
seated against bolt (see figure 1-5).

COTTER PIN - MINIMUM SIZE
THREAD SIZE | MINIMUM PIN SIZE
6 0.028
8 0.044

10 0.044
1/4 0.044
5/16 0.044
8 0.072
7/16 0.072
12 0.072
916 0.086
58 0.086
34 0.086
78 0.086

1 0.086
1-1/8 0.116
1-1/4 0.116
1-38 0.116
1-172 0.116

Table 1-8. Cotter Pin
Minimum Size

W) Inpmsppuuﬁom.insunootterpinwith
axi-ofeyepa.rdleltoalunkofclevilpinorrodend.
Bendprong‘suoundshmkofpinorrodend(see

Figure 1-8).
iCAU‘I’IONi

Cadium-plated cotter pins should not be used in
applications bringing them in contact with fuel,
hydraulic fluid, or synthetic lubricants.




MODEL P210 SERIES SERVICE MANUAL

TO PROVIDE CLEARANCE
PRONG MAY BE CUT HERE

\

B

PREFERRED METHOD ALTERNATE METHOD

CASTELLATED NUT ON BOLT

TANGENT TO PIN

T

COTTER PIN COTTER PIN
LENGTH LENGTH

PIN APPLICATION

Figure 1-5. Installation of Cotter Pins
1-13
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1-11. USE OF LOCKING CLIPS.
a. Safetying Turnbuckles. (See Figure 1-8.)

1. Prior to safetying, both threaded terminals
shall be screwed an equal distance into turnbuckle
bodymdnhﬂlboacrewedinatlmtsofarthatnot
more than three threads of any terminal are exposed
outside body. .

2. After turnbuckle has been adjusted to its
locking position, with slot indicator groove on termi-
nals and alot indicator notch on body aligned, insert
end of locking clip into terminal and body (refer to
ngrox-e)nnﬁlﬂ-cnrndendo!lockmgcuphover
hole in center of body.

(a) Press locking olip into hold to its full ex-

®) Curved end of locking clip will expand and
latch in body slot.
(o) To check proper seating of locking clip,
stumpttoremonpmud“v"endrrombodyhole
with fingers only.

tent.

NOTE

Do not use tool as locking clip could be dis-
torted.

3. Locking clips are for one time use only and
shall not be re-used.

4. Both locking clips may be inserted in same
hole of turnbuckle body or in opposite holes of
turnbuckle body.

1-12. USE OF LOCKWASHERS.
a. Lockwashers can be used only under the follow-
ing oconditions.

1. When self-locking feature cannot be provided
in externally or internally threaded part.

2. When a cotter pin cannot be used to prevent
rotation of internal threads with respect to external
threads.

3. When lockwire cannot be used to prevent
loosening of threaded parts.

4. When fastening is not used for fabrication of
primary structure.

s. When loosening of threaded parts would not .
endanger safety of airplane or people.

6. When corrosion encouraged by gouging
aluminum or magnesium alloys by edges of teeth on
tooth-locked washers would not cause malfunctioning
of parts being fastened together.

1-13. USE OF SELF-LOCKING NUTS.
a. Restrictions.
1. Self-locking nuts cannot be used under cer-
tain conditions.

(a) Used, reworked, or reprocessed nuts
should not be installed for any application.

(®) Do not use if at joints in control systems
for singular attach points.

() Do not use on externally threaded parts
that serve as an axle of rotation for another part
where tensional (torque) loads can cause nut to loosen
and/or become . Examples are pulleys, lev-
ers, linkages, and cam followers.

NOTE

Self-locking nuts can be used when threaded
parts are held by a positive locking device that
requires shearing or rupture before torsional
loads can act on threaded parts.

(d) Do not use where a loocas nut, bolt, or
screw ocould fall or be drawn into an area that
:ouldlmpodem'dmceorothnrwiudhtortopen-
on.

(e) Do not use to attach access panels and
doors or to assemble components that are routinely
disassembled or removed for access and sarvicing.

O In , do not use self-locking nuts
where loss of bolt affects safety of flight.

2. Bolts, studs, or screws, excluding Hi-Locks,
must extend through self-locking nut for a length
equivalent of two threaded pitohes. This length
includes chamfer.

3. Self-locking nuts which are attached to struc-
ture shall be attached in a positive manner to elimi-
nate posaibility of their rotation or misalignment
when tightening is to be accomplished by rotating
bolts to structure, and permit replacement of nuts.
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LOCKING CLIP

BARREL

BARREL,

7///(///////(////////47////////////”//;1‘77///////////////////////ﬂ//////////////”m

l:q

S NN At o e

|

LOCKING CLIP | | CABLE TERMINAL

Detail A

Figure 1-6. Safetying Turnbuckle Assemblies
Revision 1
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1-14, CONTROL CABLE WIRE BREAKAGE
AND CORROSION LIMITATIONS.
a. Inspection of Control Cables.

1. &ntrol cable assemblies are subject to a
variety of environmental conditions and forms of
deterioration that ultimately may be easy to
recognize such as wire/strand breakage, or the not so
readily visible types of deterioration including
corrosion and/or distortion. The following
information will aid in detecting these cable
conditions.

2. Broken Wire.

(a) Examine cables for broken wires by
gassing a cloth along length of cable. This will detect
roken wires, if cloth snags on cable. Critical areas

for wire breakage are those sections of cable which
pass through fairleads, across rob blocks, and around
pulleys.If no snags are found, then no further
inspection is required. If snags are found or broken
wires are suspecled, then a more detailed inspection
is necessary which requires that the cables be bent
in a loop to confirm broken wires (refer to figure 1-7).
L.oosen or remove cable to allow it to be bent in a loop
as shown. While rotating cable, inspect bent area for
broken wires.

1-16 Revision 1

(b) Wirebreakage criteria for cables in ‘
a B

aileron, rudder, al:xd elevator systems are as follows:
(1) Individual broken wires are
acceptable in primary and secondary control cables
at random locations when there are no more than six
broken wires in any given ten-inch cable length.
3. Corrosion.

(a) Carefully examine any cable for
corrosion that has a broken wire in a section not in
contact with wear-producing airframe components
such as pulleys, fairleads, rub blocks, etc. It may be
necessary to remove and bend cable to properly
inspect it for internal strand corrosion as this
condition is usually not evident on outer surface of
cable. Replace cable if internal corrosion is found. If
a cable has been wiped clean of its corrosion-
preventive lubricant and metal-brightened, the
cable shall be examined closely for corrosion. For
description of control cable corrosion, refer to FAA
Advisory Circular AC43-4.
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aROKEN WIRE UNDETECTED BY WIPING CLOTH ALONG CABLE

BROKEN WIRE DETECTED VISUALLY
WHEN CABLE WAS REMOVED AND BENT

NORMAL TECHNIQUE FOR
BENDING CABLE AND :
CHECKING FOR BROKEN WIR

DO NOT BEND INTO LOOP SMALLER
THAN 50 CABLE DIAMETERS

55611119

Figure 1-7. Cable Broken Wire Inspection

Rewvision 1 117
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1-15. ADHESIVES, CEMENTS AND
SEALANTS-SHELF LIFE AND
STORAGE.

a. General.

1. This section provides information which
defines the proper storage and usable life (shelf life)
of adhesives, cements and sealents which are used
for maintenance and/or repair of the airplane. Also
included in this section is the criteria used for
testing these materialis after the normal shelf life
has expired, to determine if an extension to the shelf
life is possible. :

2. Shelf life refers to a specified period of time
usually from the date of manufacture (normally
stamped or printed on the product container ) to the
expiration date (which should be determined using
limits specified in Table 1-7 or if applicable, the
manufacturer's expiration date printed or stamped
on the product container). The specified shelf life is
dependent on proper storage in accordance with the
limits specified in this section and/or the
manufacturer’s instructions.

b. Storage Criteria.

1.Storage of Adhesives and Cements.

All adhesives and cements shall be stored under
controlled temperature conditions. . If open shop
storage becomes necessary, these products shall in
no case be stored in an area which will subject them
Lo temperatures in excess of 95°F. Containers shall
be tightly closed prior to bein%placing them into the
proper storage environment. For proper storage
environment, refer Lo Table 1-7 und the following
puragraphs.

(a) Class]- These adhesives are epoxy
base materials and have one year storuge at room

temperature. 0°F storage will extend the storage life.

Refer to the product container instructions for
storage temperature and life.

(b) Classll, Il and 1V - These adhesives
are rubber and resin base and are good for six
months at room temperature storage. 40°F storage
will extend the storage life. Refer to the product
container instructions for limits of each adhesive.

{¢) Class V - These are silicone rubber
adhesives. If stored in their original containers at a
temperature below 80°F, have a shelf life of one year
or us indicated on the storuge container.

(d) Class VI - These are solvent bonding
solvents. They should be stored in their original
containers and tightly closed, and stored at 40°F
temperature.

(e) ClassVIl-Cyanoacrylate base
materials must be stored in the original containers
at 40°F or as specified on the container instructions.

(N Class VIII - These are pressure
sensitive materials. The shelf life is two years when
stored at 75°F and 50 percent relative humidity.

1-18 Revision 1

(g) ClassIX - These are polyurethane
products. Store in original container, between 70 and
100°F. Urethanes are moisture sensitive and
precautions should be taken to ensure complete
protection from moisture contamination. Container
must be tightly closed at all times.

(h) Class X - These are acrylic base
materials. They require storage at 40°F or per
instructions on product container.

c. Storage of Sealants.

1. All sealants shall be stored under
controlled temperature conditions. If open shop
storage becomes necessary, these products shall in
no case be stored in an area which will subject them
to temperatures in excess of 95°F or below 40°F.
Containers shall be tightly closed prior to placing
them in the proper storage environment. For proper
storage environment, reler to Table 1-7 and the
following paragraphs.

(a) Premixed and frozen sealants shall be
stored at -40°F or colder and shall not be used more
than six weeks after the date of mixing even if all
storage is at -40°F or colder. Il storage temperatures
rise above -40°F, but not warmer than -30°F, the
material may be stored for a maximum of two weeks
warmer than -40°F plus time at -40°F or colder for a
combined total not to exceed five weeks beyond the
date of mixing. If storage temperatures rise above
-4 0°F but are not warmer than -20°F, the materials
may be stored for a maximum of one week above -
30°F plus time at -40°F or colder for a combined total
not to exceed four weeks beyond the date of mixing.

(b) Unmixed sealants shall be stored at a
controlled temperature of between 40 and 80°F and
huve a shelf life of approximately six months when
stored within this temperature range. Unmixed
seulunts stored at temperatures exceeding 80°F shall
be used within five weeks.

2. All materials should be used on a "first in-
first out” basis. The adhesives, cements and sealants
should be rotated so this requirement can be
accomplished. All material containers should be
clearly marked with a "use by” date, consisting of
the vear and month. All materials not used by this
duate must be tested prior to use. Refer to Testing
criteria and Table 1-7.

d. Testing Criteria.

1. Any material (adhesive, cement or
sealant)not used within its shelf life will be tested
and the results reviewed to determine if the material
is usable. If there is doubt about the material being
usable, it must be properly disposed of. Material that
has exceeded its original shelf life may be retested to
determine if the material meets its requirements.
Materials meeting their requirements will have
their shelf life extended as specified in Table 1-7.
Materials with shelf life extensions must be retested
after a specified period of time. Refer to Table 1-7.
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2. Testing of Overaged Adhesives and
Cements.

NOTE

Overaged adhesives and cements are those
that have exceeded their original shelf life
and must be tested prior to use and/or given
extended shelf life.

(a) Class I Epoxy Adhesive - Examine
both components to ensure that they are still
workable. Check for gelling and/or contamination.
Stir components and mix a small amount of
adhesive. Verify that adhesive sets up and hardens.

(b) ClassIl, Il and IV Rubber and Resin
Base Adhesives - Open containers and check for
gelling and/or contamination. Check for spreading
and drying.

{(e)Class V Silicone Rubber Adhesives -
Examine adhesive for hardness. if adhesive is still
soft and can be spread, it is acceptable. Verify that
adhesive will harden.

(d) Class VI Solvent Bonding Solvents -
Check for signs of apparent contamination. Solvents
should be clean and clear with no si

(e) Class VII Cyanoacrylic Base
Adhesives - Verify that product is still liquid with no
visible signs of contamination.

D Class VIII Pressure Sensitive
Materials - Open containers and inspect for
hardening, gelling and contamination. Stir
components and mix a small amount of adhesive.
Verify that adhesive sets up properly.

(g) Class X Acrylic Adhesives - Inspect
base material to ensure that it is still liquid. l\:iex a
small amount of the components and verify that it
sels up properly.

3. In general, if these materiuls exhibit
normal physical properties, with no signs of
hardening, gelling or contamination and set up
and/or harden properly as applicable, the shelf life
may be extended as specified in Table 1-7.

e. Testing of Overaged Sealants.

NOTE

Overaged sealants are those that have
exceeded their original sheif life and
must be tested prior to use and/or given
extended shelf life.

_1. For identification of sealants
Classification, refer to Fuel, Weather, Pressure and

High-Temperature Sealing - Maintenance Practices.

2. Overaged sealants to be tested for possible

s of cloudiness.

shelf life extension shall be properly mixed using the
correct materials, procedures and equipment.

3. Overaged premixed frozen sealants, along
with unmixed sealants should be visually inspected.
Sealants whic show conclusive evidence of
separation, discoloration and/or gelling prior to the
addition of a thinner or curing agent shall be
discarded. When in doubt of the sealant quality, the
overaged sealant should be compared with the same
type of sealant, under six months old, which is
known to be satisfactory.

4. The mixed sealants may be tested by
placing a small amount of sealant (smaple buttons)
on a sheet of paper. After the sample buttons have
cured, they sﬂould be cut in half and examined. The
sealant should show no signs of spots or streaks of
unmixed base compound or curing agent. However,
sample buttons containing spots, streaks,
discoloration and/or variations in uniformity of color
are acceptable if these spots, streaks, etc., are tack
free upon inspection. All mixed sealant should be as
void free as possible.

5. Contaminated sealant, premixed sealant
that have been thawed and refrozen shall be
discarded.

6. Type |, Class A sealants should be checked
for appearance, application time, tack-free time,
cure time and adhesion. -

7. Typel, Class B sealants should be checked
for appearance, applicatiion time, cure time, tack-
free time and adhesion. In addition, Class B-2 and B-
4 sealants should be checked for initial flow.

8. Typel, Class C sealants should be checked
for appearance, application time, cure time and
adhesion. In addition, Class C sealants should be
tested to determine that they ARE NOT at a tackfree
condition at the end of their rated work life (squeeze
out life).

9. Type Il sealants should be checked for
appearance, application time, tack-free time and
cure time.

10. Type 11l sealants should be easily
thinned with MEK, when difficulty is encountered in
thinning the sealant, it should be discarded.

11. Type IV sealants should be checked for
appearance, application time, tack-free time and
cure time.

12. Type V and Vl sealants should be
checked for appearance, tack-free time and cure
time.

13. Type VIl sealants should be checked for
appearance, application time, tack-free time and
cure Lime.

14. Type VIII sealants should be checked for
appearance, application time, tack-free time, cure
time and adhesion. Adhesion to aluminum should be
{peel) less than two-pounds per inch of width.

Revision 1 1-19
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C%rb?&%‘?gN EXTEND
SHELF LIFE RETEST IN
PRODUCT (TEMPERATURE SHELF LIFE
IN DEGREES INMONTHS  |N'MONTHS MONTHS
FAHENHEIT)
ADHESIVES AND
CEMENTS

EA9309.3NA 40 TO 80°F 12 Months 6 Months 6 Months
EA9339 40 TO 80°F 12 Months 6 Months 6 Months
EA9314 40 TO 80°F 12 Months 6 Months 6 Months
EA9330 40 TO 80°F 12 Months 6 Months 6 Months
EA907 40 TO 80°F 12 Months 6 Months 6 Months
Deveon F 40 TO 80°F 12 Months 6 Months 6 Months
EA934NA 40 TO 80°F 12 Months 6 Months 6 Months
380/6 40 TO 80°F 12 Months 6 Months 6 Months
Al1186B 40 TO 80°F 12 Months 6 Months 6 Months
EC2216 40 TO 80°F 12 Months 6 Months 6 Months
#10 Fastset 40 TO 80°F 12 Months 6 Months 6 Months
608 Quickset 40 TO 80°F 12 Months 6 Months 6 Months
EC880 40 TO 80°F 8 Months 3 Months 3 Months
EC847 40 TO 80°F 8 Months 3 Months 3 Months
EC1300L 40 TO 80°F *6 Months *3 Months *3 Months
5452 40 TO 80°F 12 Months 6 Months 6 Months
56431 40 TO 80°F 12 Months 6 Months 6 Months
1636 40 TO 80°F 12 Months 6 Months 6 Months
RTV -157 40 TO B80°F 12 Months 6 Months 6 Months
RTV-158 40 TO 80°F 12 Months 6 Months 6 Months
RTV-159 40 TO 80°F 12 Months 6 Months 6 Months
RTV732 40 TO 80°F 12 Months 6 Months 6 Months
RTV102 40 TO 80°F 12 Months 6 Months 6 Months
RTV103 40 TO 80°F 12 Months 6 Months 6 Months
RTV106 40 TO 80°F 12 Months 6 Months 6 Months
RTV108 40 TO 80°F 12 Months 6 Months 6 Months
RTV109 40 TO 80°F 12 Months 6 Months 6 Months
RTV94034 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 222 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 242 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 271 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 277 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 290 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 416 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 495 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 515 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 569 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 592 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 595 40 TO 80°F 12 Months 6 Months 6 Months

* Do not use after three months of storage in the 81°F to 90°F range
Do not use after five days of storage above 90°F.

Table 1-7. (Sheet 1 of 2)
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C%Tlgglg?(? N EXTEND
PRODUCT (TEMPERATURE S LEE  syELFLIFE ~ RETESTIN
IN DEGREES IN MONTHS
FAHENHEIT)
ADHESIVES AND
CEMENTS (CONTINUED)
Loctite 601 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 620 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 680 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 1282 40 TO 80°F 12 Months 6 Months 6 Months
Loctite 1283 40 TO 80°F 12 Months 6 Months 6 Months
DA-5521 40 TO 80°F 12 Months 6 Months 6 Months
PS-18 40 TO 80°F 12 Months 6 Months 6 Months
PS-30 40 TO 80°F 12 Months 6 Months 6 Months
XA-3678 40 TO 80°F 12 Months 6 Months 6 Months
XF-3585 40 TO 80°F 12 Months 6 Months 6 Months
LR-100-226 40 TO 80°F 12 Months 6 Months 6 Months
EC776 40 TO 80°F * 8 Months * 3 Months *3 Months
SB and P2 40 TO BO°F 12 Months 6 Months 6 Months
SEALANTS
Pro-Seal 890 40 TO 80°F 6 Months 2 Months 2 Months
. GC-408 40 TO 80°F 6 Months 2 Months 2 Months
PR1422 40 TO 80°F 6 Months 2 Months 2 Months
PR1440 40 TO 80°F 6 Months 2 Months 2 Months
GC435 40 TO 80°F 6 Months 2 Months 2 Months
Pro-Seal 567 40 TO 80°F 6 Months 2 Months 2 Months
PR810 40 TO 80°F 6 Months 2 Months 2 Months
Pro-Seal 700 40 TO 80°F 6 Months 2 Months 2 Months
GC1900 40 TO 80°F 6 Months 2 Months 2 Months
PR366 40 TO 80°F 6 Months 2 Months 2 Months
Pro-Seal 735 40 TO 80°F 6 Months 2 Months 2 Months
Pro-Seal 895 40 TO 80°F 6 Months 2 Months 2 Months
Pro-Seal 706B 40 TO 80°F 6 Months 2 Months 2 Months
PR1321 40 TO 80°F 6 Months 2 Months 2 Months
GC200 40 TO 80°F 6 Months 2 Months 2 Months
RTV-730 40 TO 80°F 6 Months 2 Months 2 Months
Pro-Seal 815 40 TO 80°F 6 Months 2 Months 2 Months
GC402 40 TO 80°F 6 Months 2 Months 2 Months
PR-1005L 40 TO 80°F *8 Months *3 Months *3 Months
GC-3001 40 TO 80°F *8 Months *3 Months *3 Months
444R 40 TO 80°F *8 Months *3Months *3 Months
* Do not use after three months of storage in the 81°F to 90°F range
Do not use after five days of storage above 90°F.
Table 1-7. (Sheet 2 of 2)
Revision 1 1-21,(1-22 blank)
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2-1. GROUND HANDLING.

_ SECTION 2
GROUND HANDLING, SERVICING. CLEANING. LUBRICATION AND INSPECTION

|WARNING.

When performing any inspection or maintenance that
requires turning on the master switch, installing a
battery, or pulling the propeller through by hand,
treat the propeller as if the ignition switch were ON.
Do not stand, nor allow anyone else to stand, within
the arc of the propeller, since a loose or broken
wire, or a component malfunction, could cause the
propeller to rotate.

Page No.

Aerofiche/Manual

. 1B%/2-1

. 1B5/2-1

. 1BS/2-1

. 1B5/2-1

. 1B6/2-2
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. 1B16/2-10
. 1B16/2-10
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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 and maneuvering the aircraft.

[CAUTION}

When towing the aircraft, never turn the nose
wheel more than 35 degrees either side of

center or the nose gear will be damaged. Do
not push on control surfaces or outboard em-
pennage surfaces. When pushing on the tail-
cone, always apply pressure at a bulkhead to

avoid buckling the skin.

2-3. HOISTING. The aircraft may be hoisted with
a hoist of two-ton capacity by using suitable slings.

Landing Gear Hydraulic Retraction

System . . . .

. 1B16/2-10

Hydraulic Fluid Sampling and

Contamination Check
Oxygen System .
Face Masks . .
CLEANING . . . .
General Description . .
Uphoistery and Interior .
PlagticTrim . . . . .
Windshield and Windows
Materials Required .
Waxing . .
Preventive Main
Interior Trim . .
Aluminum Surfaces
Painted Surfaces

LUBRICATION . . .
General Description .
Nose Gear Torque Links
Tachometer Drive Shaft . .
Wheel Bearing Lubrication
Wing Flap Actuator . . .
Rod End Bearings .

INSPECTION . . .

. 1B18/2-10
. 1B17:2-10A
. 1B17'2-10A
. 1B17/2-10A
. 1B17/2-10A
. 1B17'2-10A
. 1B17°2-10A
. 1B18/2-10B
. 1B18:2-10B
. 1B19/2-11
. 1B19/2-11
. 1B19/2-11
. 1B19/2-11
. 1B20/2-12
. 1B20/2-12
. 1B21:2-13
. 1B21/2-13
. 1B21./2-13
. 1B21./2-13
. 1B21'2-13
. 1B21/2-13
. 1B21/2-13
. 1B21/2-13
. 1B21:/2-13
. 1C7'2-23

The front sling should be hooked to the engine lifting
eye, and the aft sling should be positioned around the
fuselage at the first bulkhead forward of the leading

edge of the stabilizer.

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

[CAUTION}

When using the landing gear strut jack pad,
flexibility of the gear strut will cause the
main wheel to slide inboard as the wheel is

cedures.

raised, tilting the jack.

The jack must then

be lowered for a second jacking operation.
Jacking both wheels simultaneously with
landing gear strut jack pad is not recom-

mended.
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TOW BAR: PART NUMBER 0501019-1 OR 0700315-4 (T
1S AVAILABLE FROM THE CESSNA SUPPLY DIVISION.

ELESCOPING)

Figure 2-1. Typical Tow Bar

2-4A. LEVELING. Longitudinally leveling of the
aircraft is accomplished by backing out the two
screws on the left side of the fuselage and then
placing a level across the screws. Corresponding
points on either the upper or lower main door sills
may be used to level the aircraft laterally.

2-4B. WEIGHING AIRCRAFT. Refer to Pilot's
Operating Handbook.

2-5. PARKING. Parking precautions depend prin-
cipally on local conditions. As a general precaution,
it is wise to set the parking brake or chock the
wheels, and install the control lock. In severe
weather, and high wind conditions, tie down the air-
craft as outlined in paragraph 2-6 if a hangar is not
available.

2-6. TIE-DOWN. When mooring the aircraft in the
open, head into the wind if possible. Secure control
surfaces with the internal control lock and set brakes.

{CAUTION]

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

a. Tie ropes, cables or chains to the wing tie-down
fittings located midwing in line with the outboard edge
of the flaps. Secure the opposite ends of ropes, cables
or chains to ground anchors.

b. Secure a tie-down rope (no chains or cables)
to upper trunnion of the nose gear, and secure oppo-
site end of rope to ground anchor.

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 at each side of
tail.

d. Secure control lock on pilot control column. I
control lock is not available, tie pilot 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 locks may be install-
ed.

2-2

2-7. 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
(Military Specification MIL-C-6529, Type I).
This engine oil is a blend of aviation grade
straight mineral oil and a corrosion preventive
compound. This engine oil should be used for
the first 25 hours of operation use only aviation
grade straight mineral oil of the correct vis-
cosity.

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 by hand without
running the engine. After rotating the engine five rev-
olutions, stop the propeller 45° to 90° from the posi-
tion it was in. If the aircraft is stored outside, tie-
down in accordance with paragraph 2-6. 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 en-
try of foreign material. If at the end of thirty (30)
days aircraft will not be removed {rom storage, the
engine shall be started and run. The preferred
method would be to fly the aireraft for thirty (30)
mimtes, and up to, but not exceeding normal oil and
cylinder temperatures.

[CAuTion]

Excessive ground operation shall be avoided.

2-8. RETURNING AIRCRAFT TO SERVICE. After
flyable storage, returning the aircraft to service is
accomplished by performing a thorough pre-flight in-
spection. At the end of the first 25 hours of engine
operation, drain engine oil and change external oil
filter element, Service engine with correct grade
and quantity of oil. Refer to figure 2-4 and para-
graph 2-20 for correct grade of engine oil
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ITEM NUMBER

16" minimum

¢

TYPE AND PART NUMBER

Block

REMARKS

®
®

Cessna #1200028-1

Cessna #2-168

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

Universal tail stand (SEE NOTE 2)

®

#2-170 Basic jack
#2-109 Leg Ext ension
#2-70 Slide tube extension

Closed height: 69-1/2 inches; extended
height: 92" (Insert slide tube

extension into basic jack)

1.

3.

Wing jack points are
heavy when on jacks.
stand to hold the tail down. In addition,

with concrete for additional weight as a safety factor.

Provisions are furnished on the bottom of each wing for installation of optional 1200028-1 jack points
2. Weighted adjustable stand attaches to tie-down ring.

Items (1), (2) and (3) are available from the Cessna Supply Division.

aft of the aircraft center-of-gravity. This causes the aircraft to be nose
Place additional weights (shot bags or sand bags) on the weighted tail

the base of adjustable tail stand (2-168) is to be filled

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

2-3
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[
.

3.
4.
S.

JACKING AIRCRAFT

Lower the aircraft tail so that wing jack and stands can be placed at wing jack 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 2 minimum of 16" above shop floor for landing gear retraction.
The jack point on the bottom of the step 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 stabilizer,
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 ground hydraulic power source or aircraft emergency hydraulic hand pump until
landing gear is down and locked, and the green (DOWN) light is illuminated.

Disconnect ground hydraulic 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.

Figure 2-2. Jacking Details (Sheet 2 of 2)
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2-9. TEMPORARY STORAGE. Temporary storage
is defined as aircraft in a non-operational status for
2 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 oxida-
tion. 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 blis-
tered. Storage in a dry hangar is essential to good
preservation and should be procured, if possible.
Varying conditions will alter the measures of preser-
vation, but under normal conditions in a dry hangar,
and for storage periods not to exceed 90 days, the
following methods of treatment are suggested.

a. Fill fuel bays with correct grade of gasaline.

b. Clean and wax aircraft thoroughly.

c. Clean any oil or grease from tires, and coat
tires with a tire preservative. Cover tires to pro-
tect against grease or ail.

d. Either block up fuselage to relieve pressure on
tires or rotate wheels every 30 days to prevent flat
spotting the 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
service 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 battery periodically and charge as required.

NOTE

An engine treated in accordance with the fol-
lowing may be considered being protected
against normal atmospheric corrosion for a
period net to exceed 90 days.

g Disco:inect 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 In-
hibited, MIL-L-46002, Grade 1, or equiva-
lent.

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. Ro-
tate crankshaft as each pair of cylinders is sprayed.

i. After completing step ''h, " rotate crankshaft so
that no piston is at a top position.

j. Again, spray each cylinder without moving the
crankghaft, 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 presgerva-
tive 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 paint that a plug or
tape is installed.

n. I the aircraft is to be stared outside, perform
the procedures outlined in paragraph 2-6. In addi-
tion, the pitot tube, static source vents, air veats,
openings in the engine cowling, and other similar
openings should have protective covers installed to
prevent entry of foreign material.

0. Attach a warning placard to the propeller to the
effect that the propeller shall not be moved while the

~engine is in storage.

2-10. INSPECTION DURING STORAGE,

a. Inspect airframe far corrosion at least once a
month. Remove dust collections as frequently as
possible. Clean and wax aircraft as required.

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

NOTE

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

¢, I 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.

2-11. RETURNING AIRCRAFT TO SERVICE. After
temporary storage, use the following procedure to
return the aircraft to service.

2. Remove aircraft from blocks. Check tires for
proper inflation.

b. Check and install battery.

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

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

e. Remove materials used to cover openings.

f. Remove, clean and gap spark plugs.

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

h. Clean, gap and install spark plugs. Torque
plugs to value listed in Section 12.

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 pre-flight inspection, then
start and warm-up engine,

2-12. 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 atmospheric corrosion, provided the

procedures outlined in paragraph 2-13 are performed
at the intervais specified.
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a. Operate engine until oil temperature reaches
normal operating range. Drain engine oil sump and
reinstall drain plug.

b. Fill oil sump to normal operating capacity w1th
corrosion preventive mixture.

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.

c. Immediately after filling the oil sump with cor-
rosion preventative mixture, fly the aircraft for a
period of time not to exceed 2 maximum of 30 min-
utes.

d. With engine operating at 1200 to 1500 rpm and
induction air filter removed, spray corrosion pre-
ventive mixture into induction airbox, at the rate of
one-half gallon per mimute, until heavy smoke
comes from exhaust stack, then increase the spray
until the engine is stopped.

[CAUTION]

Injecting corrosion-preventive mixture too
fast can cause a hydrostatic lock.

e. Do not rotate propeller after completing step
ng.

f. Remove all spark plugs and spray corrosion-
preventive mixture, which has been pre-heated
(221° to 250°F), into all spark plug holes.

NOTE

To throughly cover all surfaces of the cylin-
der interior, move the nozzle of the spray gun
from the top to the bottom of the cylinder. If
by accident the propeller is rotated following
this spraying, respray the cylinders to insure
an unbroken coverage on all surfaces,

g. Install lower spark plugs or install solid plugs,
and install dehydrator plugs in upper spark plug
holes. Be sure that dehydrator plugs are blue in
color when installed.

h. Cover spark plug lead terminals with shipping
plugs (AN4080-1) or other suitable covers. _

i. With throttle in full open position, place a bag
of desiccant in the induction air intake and seal
opening with moisture resistant paper and tape.

j. Place a bag of desiccant in the exhaust tailpipe
and seal opening with moisture resistant tape.

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

1. Seal engine breather by inserting a protex piug
in the breather hose and clamping in place,

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

NOTE

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

n. Drain corrosion-preventive mixture from engine
sump and reinstall drain plug.

NOTE

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

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

p. Prepare airframe for storage as outlined in
paragraph 2-9 thru step "f."

NOTE

As an alternate method of indefinite storage,
the aircraft may be serviced in accordance
with paragraph 2-9 providing the aircraft is
run up at maximum intervals of 90 days and
then reserviced per paragraph 2-9,

2-13. INSPECTION DURING STORAGE. Aircraft in
an indefinite storage shall be inspected as follows:

a. Inspect cylinder protex plugs each 7 days.

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

¢. If the dehydrator plugs have changed color in one
half of the cylinders, all desiccant material in the
engine shall be replaced with new material.

d. Every 6 months respray the cylinder interiors
with corrosion-preventive mixture and replace all
desicant and Protex plugs.

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.

2-14. 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.

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

d. Remove warning placards posted at throttle and
propeller.
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e. Remove oil sump drain plug and drain sump
Install and safety drain plug,
f. Remove existing filter, install new oil filter.

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.

8. Service and install the induction air filter.

h. Remove dehydrator plugs and spark plugs or
plugs installed in spark plug holes and rotate
propeller by hand several revolutions to clear
corrosion-preventive mixture from cylinders.

i. Clean, gap and install spark plugs. Torque
plugs to value listed in Section 12.

j-  Check fuel strainer. Remove and clean filter
screen. Check fuel tanks and fuel lines for
moisture and sediment, and drain enough fuel to
eliminate.

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

1. Thoroughly clean aircraft and flight test
aircraft.

2-15. SERVICING.

2-16. DESCRIPTION. Servicing requirements are
shown in figure 2-4. The following paragraphs
supplement this figure by adding details not
included in the figure.

2-17. FUEL BAYS. An area of each wing is sealed to
fommintogrdfnalhnk.lhoommndodmalgnde
is listed in figure 24, and fuel capacities are given in
ngnnl-l.holhnysahonldbeﬂ]ledimmodiahly
after flight to lessen condensation in the bays and
lines. :

NOTE

Before refueling or when airplane is parked on
a slope, place the fuel selector handle in the
LEFT ON or RIGHT ON position, whichever
corresponds to the low wing. This will minimize
crossfeeding from the fuller bay and reduce fuel
seepage from the wing vents. This note applies
only to 1985 models.

WARNING

DURING ALL FUELING PROCEDURES, FIRE-
FIGHTING EQUIPMENT MUST BE AVAIL-
ABLE. TWO GROUND WIRES FROM DIFFER-
ENT POINTS ON THE AIRPLANE TO SEPA-
RATE APPROVED GROUND STAKES SHALL
BE USED TO PREVENT ACCIDENTAL DISCON-
NECTION OF ONE GROUND WIRE. ENSURE
THAT FUELING NOZZLE IS GROUNDED TO
THE AIRPLANE.

a. Tie-down rings should be used as grounding
points for all grounding wires during re-fueling
procedures.

b. Plugs or caps should be placed on all discon-
nected hoses, lines, and fittings to prevent residual
fuel drainage, thread damage, or entry of dirt o
foreign material into fuel system. :

2-18. USE OF FUEL ADDITIVES FOR COLD
WEATHER OPERATION, Strict adherence to recom-
mended preflight draining instructions will eliminate
any free water accumulations from the tank sumps,
While small amounts of water may still remain in
solution in the gasoline, it will normally be consumed
and go unnoticed in the operation of the engine.

2-86A/(2-8B blank)
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One exception to this can be encountered when oper-
ating under the combined effect of: 1) use of certain
fuels, with 2) high humidity conditions on the ground
J) followed by flight at high altitude and low tempera-
ture., Under these unusual conditions small amounts
of water in solution can precipitate from the fuel
Stream and freeze in sufficient quantities to induce
partial icing of the engine fuel system.

While these conditions are quite rare and will not
normally pose a problem to owners and operators,
they do exist in certain areas of the world and con-
sequently must be deait with when encountered.

Therefore, to alleviate the possibility of fuel icing
occurring under these umsual conditions it is per-
missgible to add isopropyl alcohol or ethyelene glycol
monomethyl ether (EGME) compound to the fuel sup-
ply. See figure 2-3 {or fuel additive mixing ratio.

Diethylene glycol manomethyi ether
(DIEGME) has NOT been approved by engine
manufacturer for use with propeiler singie
engins aircraft.

The introduction of aleohol or EGME compound into
the fuel provides two distinct effects: 1) it absorbs
the dissolved water from the gasoline and 2) alcohol
has a freezing temperature depressant effect.

Alcohol, if used, is to be blended with the fuel in a
concentration of 1% by volume. Concentrations
greater than 1% are not recommended since they can
be detrimental to fuel tank materials.

The manner in which the alcohol is added to the fuel
is significant because alcohol is most effective when
it is completely dissolved in the fuel. To insure
proper mixing the following is recommended.

1. For best results the alcohol should be added
during the fueling operation by pouring the alcohol
directly on the fuel stream issuing from the fuel
nozzle.

2. An alternate method that may be used is to
premix the complete alcohol dogsage with some fuel
in a separate clean container (approximately 2-3
gallon capacity) and then transfer this mixture to the
tank prior to the fuel operation.

Any high quality isopropyl alcohol may be used, such
as: Anti-icing fluid (MIL-F-5566) or Isopropyl alco-
hol (Federal Specification TT-I-735a).

Ethylene glycol monomethyl ether (EGME) compound
in compliance with MIL-I-27686 or Phillips PFA-
55MB, if used, must be carefully mixed with the fuel
in concentrations not to exceed 0. 15% by volume.

Mixing of the EGME compound with the fuel
is extremely important because concentra-
tion in excess of that recommended (0.15
percent by volume maximum) will result in
detrimental affects to the fuel tanks, such
as deterioration of protective primer and
sealants and damage to O-rings and seals
in the fuel system and engine components.
Use only blending equipment that is recom-
mended by the manufacturer to obtain proper
pruportioning.

Do not allow the concentrated EGME com-
pound to come in contact with the airplane
finish or fuel cell as damage can resuit.

Prolonged storage of the airplane will resuit in a
nu:-n:uudup in the fuel which '"leeches out' the
additive. An indication of this is when an excessive
amount of water accomuiates in the fuel tank sumps.
The concentration can be checked using a differential
refractometer. It is imperative that the technical
mamal for the differential refractometer be followed
explicitly when checking the additive concentration.

Rewvision 2 2-1
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Figure 2-3. Fuel Additive Mixing Ratlo Chart

2.19. FUEL DRAINS. Drains are located at various
places throughout the fuel system. Refer to Section
18 for locations of the various drains in the system.

Remove drain plugs, actuate strainer drain and open
all drain valves at the intervals specified in figure
2-4. Drain valves are installed in the fuel bays and

in the reservoirs, and a fuel sampler cup is furnished.
To activate the drain for sampling, place cup to valve
and depress valve with rod protruding from cup. I
water is found during daily inspection of the fuel
strainer and fuel bay sump drains, open all drain
valves and remove all fuel drain plugs to drain all
water from the fuel system.

c.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 accu-
mulated. Reduce these intervals for prolonged opera-
tions in dusty areas and in cold climates where sludg-
ing conditions exist, or where short flights and long
idle periods are encountered, which cause sludging
conditions. Always change oil and change external
filter element whenever oil on the dipstick appears
dirty. Aviation grade ashless dispersant oil conform-
ing to Continental Motors Specification MHS-24, and
all revisions or supplements thereto, and conforming
with current Continental Aircraft Engine Service Bul-
letins shall be used.

2-8

NOTE

The aircraft is delivered from Cessna with
a corrosion preventive aircraft engine oil
(MIL-C-6259, Type I). If oil must be
added during the first 25 hours of opera--
tion, use only aviation grade straight min--
eral oll conforming to Specification MIL-~L-
6082. After the first 25 hours of operation,
drunengtneoummpandchmeﬁmrela-
ment. Refill sump with correct quantity and
grade of ashless dispersant oll conforming
to Continental Motors Specification MHS-24
and with current Continental Aircraft Engine
Service Bulletins. Newly overhauled engines
should also be operated on aviation grade
straight mineral oil conforming to Specifica-
tion MIL-L-6082 until a total of 25 hours
have accummlated.

When changing engine oil, install a new filter element.
To drain oil, proceed as follows:

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

b. Remove oil drain plug from engine sump and
allow oil to drain into a container.

c. After engine oil hag drained, install and safety
drain plug.

d. Change external oil filter element.

e. Service engine with correct quantity and vis-
cosity of aviation grade engine oil.

NOTE

Mertoin_specﬁonchaﬂtforhﬁarvﬂsfor
chmgmgmgimoﬂmdmm.wwnm
24!oreorrwtvisoodﬂuandoapnddnofuh~

tion grade engine oil.
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2-20A. HYDRAULIC FLUID. Refer to figure 2-4.

‘ 2-21. ENGINE INDUCTION AIR FILTER. The
induction air filter keeps dust and dirt from entering
the induction system. The value of maintaining the
air filter in a good clean condition can never be over-
stressed. More engine wear is caused through the
use of a dirty or damaged air filter than is generally
believed. The fequency with which the filter should
be removed, inspected and cleaned will be deter-
mined primarily by aircraft operating conditions.

A good general rul, however, is to remove, inspect
and clean the filter at least every 100 hours of engine
operating time, and more frequently if warranted by
operating conditions. Under extremely dusty condi-
tions, daily servicing of the filter is recommended. To
service the induction filter, proceed as follows:

a. Remove filter from aircraft.

NOTE

Use care to prevent damage to filter
element when cleaning filter with com-
pressed air.

b. Clean filter by blowing with compressed air
(not over 100 psi) from direction opposite of normal
air flow. Arrows on filter case indicate direction of

normal air flow.
CAUTION

Do not use solvent or cleaning fluids to
wash filter. Use only a water and
household detergent solution when
washing the filter.

c. After cleaning as outlined in step “b", 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
compressed air a maximum of 30 timres or
it may be washed a maximum of 20
times: A new filter should be installed
after using 500 hours of engine operating
time or one year. whichever should occur
first. However. a new filter should be
installed anytime the existing filter is
damaged. A damaged filter may have
sharp or broken edges in the filtering
panels which would allow unfiltered air
to enter the 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 f{ilter is clear.
Allow water to drain from filter and dry 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 dry.

e. Be sure airbox is clean, and inspect filter. If

filter is damaged. a new filter should be installed.

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

2-22, VACUUM SYSTEM AIR FILTER. The disposa-
ble type central air filter keeps dust and dirt from
entering the vacuum-operated instruments. Inspect
filter every 100 hours for damage. The filter should
be replaced every 500 hours of operation and
whenever it becomes sufficiently clogged to cause
suction gage readings to drop below 4.6 in. Hg. The
system should not be operated at anytime without a
filter, nor are any lines to be left open when perform-
ing maintenance on the system, as minute particles of
dust or other foreign materials may enter the lines
and could severly damage the gyro instruments.

CAUTION

Smoking will cause premature filter clogging.

2-23. BATTERY. Battery servicing involves
adding distilled water to maintain the electrolyte
even with the horizontal baffle plate or split ring at
the bottom of the filler holes, checking cable
connections. and neutralizing and cleaning off any
spilled electrolyte or corrosion. Use bicarbonate of
soda (baking soda) and clean water to neutralize
electrolyte or corrosion. Follow with a thorough
flushing with clean water. Do not allow
bicarbonate of soda to enter battery. Brighten
cable and terminal connection with a wire brush.
then coat with petroleum jelly before connecting.
Check the battery every 100 hours (or at least every
90 days), oftener in hot weather. Add only distilled
water, not acid or “rejuvenators,” to maintain electro-
lyte level in the battery. Inspect the battery box and
clean and remove any evidence of corrosion.

2-24, TIRES. Maintain tire pressure at the value
specified in Section 1. When checking pressure,
examine tire for wear, cuts, bruises and slippage.

NOTE

Recommended tire pressure should be
maintained. Especially in cold weather.
remember that any drop in temperature of
the air inside a tire causes a corres-
ponding drop in pressure.
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2-25. NOSE GEAR STRUT. The nose gear strut re-
quires periodic checking to ascertain that the strut is
filled with hydraulic fluid and is inflated to the cor-
rect air pressure. To {ill the nose gear strut with
hydraulic fluid and air, proceed as follows:
a. Remove valve cap and release all air.
b. Remove valve housing assembly.
c. Compress strut completely (stops in contact
with outer barrel hub).
d. Oil level
1. Fluid used should comply with specification
MIL-O-5606.
2. Fill strut to bottom of valve installation hole.
3. Maintain oil level at bottom of valve installa-
tion hole. .
e. Fully extend strut.
f. Replace valve housing assembly.
g. With strut fully extended and nose wheel clear
of ground, inflate strut to 80 PSL

NOTE

The nose landing gear shock strut will nor-
mally require only a minimum amount of
gservice. Maintain the strut extension pres-
sure as shown in Section 1. Lubricate
landing gear as shown in figure 2-5, Check
the landing gear daily for general cleanliness,
security of mounting, and for hydraulic fluid
leakage. Keep machined surfaces wiped free
of dirt and dust, using a clean lint-free cloth
saturated with hydraulic fluid (MIL-H-5606)
or kerosene. All surfaces should be wiped
free of excessive hydraulic fluid.

2.26. NOSE GEAR SHIMMY DAMPENER. The
shimmy dampener should be serviced at least
every 100 hours. The dampener must be filled
completely with hydraulic fluid. free of entrapped
air with the compensating piston bottomed in the
rod. Check that piston is completely bottomed as
follows:

a. Remove shimmy dampener from the aircraft.

b. While holding the shimmy dampener in a
vertical position with the filler plug pointed
upward. loosen the filler plug.

c. Allow the spring to bottom out the floating
piston inside the shimmy dampener rod.

d. When the fluid stops flowing, insert a length of
stiff wire through the air bleed hole in the setscrew
at the end of the piston rod until it touches the
floating piston. The depth should be 3-13/16
inches.

NOTE

If the wire insertion is less than 3-13/16
inches. the floating piston is lodged in the
shaft. If the wire cannot be used to free
the piston. the rod assembly and piston
should be replaced.

Service the snimmy dampener as follows:

a. Remove filler plug from dampener.

b. Move piston completely to opposite end from
filler plug.
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c. Fill dampener with clean hydraulic fluid
completely full.

d. Reinstall plug and safety.

e. Wash dampener in solvent and wipe dry with a
cloth,

f. Reinstall shimmy dampener in aircraft.

NOTE

Keep shimmy dampener. especially the
exposed portions of the dampener piston
shaft, clean to prevent collection of dust
and grit which could cut the seals in the
dampener barrel. Keep machined
surfaces wiped free of dirt and dust, using
a clean lint-free cloth saturated with
hydraulic fluid (MIL-H-5608) or

kerosene. All surfaces should be wiped
free of excessive hydraulic fluid.

2-27. HYDRAULIC BRAKE SYSTEMS. Check brake
master cylinders and refill with hydraulic fluid as
specified in the inspection charts. Bleed the brake
system of entrapped air whenever there is a spongy
response to the brake pedals. Refer to Section 5

for filling and bleeding the brake systems.

2-28. LANDING GEAR HYDRAULIC RETRACTION
SYSTEM. Draining, filling and bleeding of the land-
ing gear hydraulic system can be accomplished by
the following method.

a. Place aircraft master switch in OFF position
and place aircraft on jacks as shown in figure 2-2.
Bleed pressure from system by moving landing gear
selector valve to gear UP position.

| CAUYION}

Do not turn master switch ON while hydraulic
system is open to atmosphere. The pump
will automatically start, causing hydranlic
fluid to spray from any open line.

b. Drain system by removing cap from elbow on
right side of power pack (behind access cover) and
attaching a drain hose to the elbow. Place end of
hose in a container of at least one gallon capacity
and using emergency hand pump, pump fluid into con-
tainer. When power pack reservoir is empty, re-
place cap.

¢. Fill power pack reservoir with MIL-H-5606 hy-
draulic fluid by inserting a funnel or filler hose in
dipstick opening on top of power pack body.

d. Bleed system by cycling landing gear through
several cycles. Refill power pack reservoir with
MIL-H-5606 hydraulic fluid and remove aircraft from
jacks,

2-29. HYDRAULIC FLUID SAMPLING AND CON-
TAMINATION CHECK. At the first 50 and first 100
hour ingspection and thereafter at each 500 hour in-
spection or one year, whichever should occur first,
a sample of fluid should be taken and examined for
sediment and discoloration. This may be done as
follows:
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a. Place aircraft master switch in OFF position
and replace aircraft on jacks as shown in figure 2-2,
Bleed pressure from system by moving landing gear
selector valve to gear UP position.

[CAUTION]

Do not turn master switch ON while hydraulic
system is open to atmosphere. The pump
will automatically start, causing hydraulic
fluid to spray from any open line.

b, Remove cap from elbow on right side of power
pack (behind access cover) and place a nonmetal con-
tainer below opening.

c. Place landing gear selector valve in DOWN posi-
tion and operate emergency hand pump to pump fluid
into container.

d. If the drain fluid is clear and not appreciably
darker in color than new fluid, continue to use the
present fluid.

e. If the fluid color is doubtful, place a fluid sam-
ple in a nonmetallic container and insert a strip of
polished copper in the fluid.

f. Keep copper in the fluid for six hours at a tem-
perature of 70°F or more. A slight darkening of the
copper is permissible, but there should be no pitting
or etching is evident, drain fluid from power pack
reservoir. Fill power pack with MIL-H-5606 hy-
draulic fluid and bleed air from system.

2-30. OXYGEN SYSTEM. Refer to Section 15.
2-31. FACE MASKS, Refer to Section 15.

2-32. CLEANING.

2-33. GENERAL DESCRIPTION. Keeping the aircraft
clean is important. Besides maintaining the trim
appearance of the aircraft, cleaning lessens the
possibility of corrosion and makes inspection and
maintenance easier.

2-34. UPHOLSTERY AND INTERIOR. Cleaning
prolongs the life of upholstery fabrics and interior
trim. To clean the interior, proceed as follows;

a. Empty all the ash trays.

b. Brush out or vacuum clean the upholstery and
carpeting to remove dirt.

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

d. Soiled upholstery fabrics and carpet may
be cleaned with a foam-type detergent. used
according to the manufacturer's instructions.

e. Oily spots and stains may be cleaned
with household spot removers. used
sparingly. Before using any solvent, read the
instructions on the container and test it on an
obscure place in the fabric to be cleaned.
Never saturate the fabric with a volatile
solvent: it may damage the packing and
backing material.

f. Scrape off sticky materials with a dull
knife. then spot clean the area.

NOTE

Repair kits are available for the repair of cracks
in ABS, PBC, PVCP, graphite and fiberglass
material. (Cessna Supply Division, P.O. Box
949, Wichita, KS 67201, 316/685-9111, Telex
417-489.)

2-35. PLASTIC TRIM. The instrument

panel. plastic trim and control knobs need
only be wiped off with a damp cloth. Oil and
grease on the control wheel and control knobs -
can be removed with a cloth moistened with

Stoddard solvent.
iCA UTION !

Do not use gasoline, alcohol, benzene,
acetone, carbon tetrachloride, fire ex-
tinguisher fluid, de-icer fluid, lacquer
thinner or glass window cleaning spray.
These solvents will soften and craze the
plastic.

2-10A
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2.36. CLEANING WINDSHIELD AND WINDOWS.

2-36A. MATERIALS REQUIRED.

Specification TT-N-95.
*Polishing wax.
@®Turtle Wax (paste).

©®Great Reflections
Paste Wax

@ Slip-Stream Wax
(paste)

® Acrylic polish conforming to
Federal Specification
P-P-560 such as:

Permatex plastic cleaner
No. 403D

Cotton flannel or cotton
terry cloth material.

Turtle Wax, Inc.
Chicago, IL. 60838

E.I. duPont de Nemours
and Co. (Inc.)
Wilmington, DE 19898

Classic Chemical
Grand Prairie, TX 75030

Permatex Company, Inc.
Kansas City, KS 68115

Commercially available.

NAME MANUFACTURER USE

Mild soap or detergent Commercially available. Cleaning windshields and
(hand dishwashing type windows.

without abrasives).

Aliphatic Naphtha Type O Commercially available. Removing deposita which
conforming to Federal cannot be removed with mild

soap solution on acrylic
windshields and windows.

Waxing acrylic windshields
and windows

Cleaning and polishing acrylic
windshislds and windows.

.Thmmtheonlypoli.sh.ingmostestedsndapprovedforumbyCmaMComp&ny.

CAUTION

Windshields and windows are easily damaged
by improper handling and cleaning techniques.

a. Place airplane inside hangar or in shaded ares
and allow to cool from heat of sun’s direct rays.

b. Using clean (preferably running) water, flood
surface. Use bare hands with no jeweliry to feel and
dislodge any dirt or abrasive materials.

¢. Using a mild soap or detergent (such as dis-
hwashing liquid) in water, wash surface. Again use
only bare hands to provide rubbing force. (A clean
cloth may be used to transfer soap solution to sur-
face, but extreme care must be exercised to prevent

scratching surface.)

2-10B

remain, Type I aliphatic naphtha applied with a
soft clean cloth may be used as a cleaning solvent.
Be sure to frequently refold cloth to avoid redeposit-
ing soil and/or scratching windshield with any
abrasive particles.

e.  Rinse surface thoroughly with clean fresh water
and dry with a clean cloth.

CAUTION
DO NOT use any of the following on or for
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2-36B. WAXING.

a. Hand polishing wax should be applied to acrylic
surfaces. (The wax has an index of refraction nearly
the same as transparent acrylic and tend to mask any
shallow scratches on windshield surface).

b. Acrylic surfaces may be polished using a polish
meeting Federal Specification P-P-560 applied per
manufacturer's instructions.

CAUTION

DO NOT use rain repellent on acrylic surfaces.

NOTE

When applying and removing wax and polish,
use a clean soft cloth.

2-36C. PREVENTIVE MAINTENANCE.
NOTE

Utilization of the following techniques will
help minimize windshield and window crazing.

a. Keep all surfaces of windshields and windows
clean.
b. If desired, wax acrylic surfaces.
c. Carefully cover all surfaces during any painting,
powerplant cleaning or other procedure that calls for
use of any type of solvents or chemicals. The follow-
ing coatings are approved for use in protecting sur-
faces from solvent attack.

1. White Spary Lab, MI1-C-8799, Type I, Class
IL

2. WPL-3 Masking Paper - 8t. Regis, Newton,
MA.

3. 5 X N - Poly-Spotstiok - St. Regis, Newton,
MA.

4. Protex 40 - Mask Off Company, Monrovia,
CA, and Southwest Paper Co., Wichita, KS.

5. Protex 10VS - Mask Off Company, Monrovia,
CA, and Southwest Paper Co., Wichita, KS.
6. Scotch 344 Black Tape - 3M Company.

d. Do not park or store airplane where it might be
subjected to direct contact with or vapors from:
methanol, denatured alcohol, gasoline, benzene,
xylene, MEK, acetone, carbon tetrachloride, lacquer
thinners, commercial or household window cleaning
sprays, paint strippers, or other types of solvents.

e. Do not use solar screens or gshields installed on
inside of airplane or leave sun visors up against
windshield. The reflected heat from these items
causes elevated temperatures which accelerate crazing
and may cause formation of bubbles in the inner ply
of multiple ply windshields.

f. Do not use a power drill motor or other powered
device to clean, polish, or wax surfaces.

2-36D. INTERIOR TRIM. The instrument panel,
interior plastic trim, and control knobs need only be
wiped with a damp cloth. Oil and grease on the con-
trol wheels and control knobs can be removed with a
cloth moistened with Stoddard solvent. Volatile sol-
vents, mentioned in the caution note of paragraph 2-
36, must never be used since they soften and craze
the plastic trim.

2-37. ALUMINUM SURFACES. The aluminum
surfaces require a minimum of care, but should
never be neglected. The aircraft may be washed
with clean water to remove dirt and may be washed
with non-alkaline grease solvents to remove o0il
and/or grease. Household-type detergent soap
powders are eoffective 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.

2-11
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2-38. PAINTED SURFACES. The painted exterior
surfaces of your new Cessna have a durable, long
lasting finish. Approximately 10 days are required
for the paint to cure completely; in most cases, the
curing period will have been completed prior to de-
livery of the airplane. In the event that polishing or
buffing is required within the curing period, it is
recommended that the work be done by someone ex-
perienced in handling uncured paint. Any Cessna
Dealer can accomplish this work.

Generally, the painted surfaces can be kept bright by
washing with water and mild soap, followed by a rinse
with water and drying with cloths or a chamois.

Harsh or abrasive soaps or detergents which cause
corrosion or scratches should never be used. Remove
stubborn oil and grease with a cloth moistened with
Stoddard solvent.

To seal any minor surface chipa or scratches and pro-
tect against corrosion, the airplane should be waxed
regularly with a good automotive wax applied in accor-
dance with the manufacturer’s instructions. If the
airplane is operated in a seacoast or other salt water
environment, it must be washed and waxed more fre-
quently to assure adequate protection. Special care
should be taken to seal around rivet heads and skin
laps, which are the areas most susceptible to corro-
sion. A heavier coating of wax on the leading edges

of the wings, and tail and on the cowl nose cap and
propeller spinner will help reduce the abrasion en-
countered in these areas. Reapplication of wax will
generally be necessary after cleaning with soap solu-
tions or after chemical de-icing operations.

2-39. ENGINE AND ENGINE COMPARTMENT. An
engine and accessories wash down should be accom-
plished during each 100-hour inspection to remove
oil, grease, sait corrosion or other residue that
might conceal component defects during inspection.
Also, periodic cleaning can be very effective in pre-
ventive maintenance.

Precantions should be taken when working with clean-
ing agents such as wearing of rubber gloves, an apron
or coveralls and a face shield or goggles. Use the
least toxic of available cleaning agents that will satis-
factorily accomplish the work. These cleaning agents
include: (1) Stoddard Solvent (Specification P-D-680
type II), (2) A water alkaline detergent cleaner (MIL-
C-25769J) mixed, 1 part cleaner, 2 or 3 parts water
and 8 to 12 parts Stoddard solvent or (3) A solvent
base emulsion cleaner (MIL-C-4361B) mixed 1 part
cleaner and 3 parts Stoddard solvent.

{CAUTION]

Do not use gasoline or other highly flammable
substances for wash down.

Perform all cleaning operations in well ventilated
work areas and ensure that adequate firefighting and
safety equipment is available. Do not smoke or ex-
pose a flame, within 100 feet of the cleaning area.
Compressed air, used for cleaning agent, application
or drying, should be regulated to the lowest practical
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pressure. Use of a stiff bristle brush rather than a
steel brush is recommended if cleaning agents do not
remove excess grease and grime during spraying.

A recommended procedures for cleaning an engine and
accessories is as follows: .

[EAUTioN]

Do not attempt to wash an engine which is still
hot or running. Allow the engine to cool before
cleaning.

a. Remove engine cowling.

b. Carefully cover the coupling area between the
vacuum pump and the engine drive shaft so that no
cleaning solvent can reach the coupling or seal.

¢. Cover the open end of the vacuum discharge tube.

d. Cover the vacuum relief valve filter, if installed
in the engine compartment.

e. Use fresh water for wash down when the engine is
contaminated with salt or corrosive chemicals. A
cleaning agent such as described previously may then
be used to remove oil and grime.

{.CAUﬂONi 4

Care should be exercised to not direct cleaning
agents or water streams at openings on the
starter, magnetos, alternator, vacuum pump
or turbocharger relief valve.

f. Thoroughly rinse with clean warm water to re-
move all traces of cleaning agents.

Cleaning agents should never be left on engine
components for an extended period of time.
Failure to remove them may cause damage to
components such as neoprene seals and silicone
fire sleeves, and could cause additional corro-
sion.

g- Completely dry engine and accessories using
clean, dry compressed air. _

h. Remove the cover over the coupling area.

i. Remove the cover from the vacuum discharge
tube.

j- Remove the cover from the vacuum relief valve
filter, if installed.

k. If desired, engime cowling may be washed with
the same cleaning agents, then rinsed thoroughly and
wiped dry. After cleaning engine, relubricate all
control arms and moving parts as required.

1. Reinstall engine cowling.

For maximum safety, check that the magneto
switches are OFF, the throttle is closed, the
mixture control is in the idle cut-off position,
and the airplane is secured before rotating the
propeller by hand. Do not stand within the arc
of the propeller blades while turning the pro-
peller.
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m. Before starting engine rotate the propeller by
hand no less than four complete revolutions.

2-40. PROPELLER. The propeller should be
wiped occasionally with an oily cloth to remove
grass and bug stains. In salt water areas. this will
assist in corrosion-proofing the propeller.

2-41. WHEELS. The wheels should be washed
periodically and examined for corrosion. chipped
paint. and cracks or dents in the wheel halves or in
the flanges or hubs. If defects are found remove
and repair in accordance with Section 5. Discard
cracked wheel halves, flanges or hubs and install
new parts.

2-42. LUBRICATION.
WARNING

The U.S. Environmental Protection Agency ad-
vises that mechanics and other workers who
handle engine oil are advised to minimize skin
contact with used oil and promptly remove used
oil from the skin. In a laboratory study, mice
developed akin cancer after skin was exposed to
used engine oil twice a week without being
washed off, for most of their life span. Sub-
stances found to cause cancer in laboratory ani-
mals may also cause cancer in humans.

2-43. GENERAL DESCRIPTION. Lubrication
requirements are outlined in figure 2-5. Before
adding lubricant to a fitting, wipe the fitting free of
dirt. Lubricate until grease appears around part
being lubricated and wipe excess grease from
parts. The following paragraphs supplement
figure 2-5 by adding details not shown in the figure.

2-44. NOSE GEAR TORQUE LINKS. Lubricate
torque links every 50 hours. When operating in
dusty conditions. more frequent lubrication is
recommended.

2-45. TACHOMETER DRIVE SHAFT. Refer to
Section 16 for lubrication instructions.

2-46. WHEEL BEARING LUBRICATION. Clean
and repack wheel bearings at the first 100-hour
inspection and at each 500-hour inspection
thereafter. If more than the usual number of take-
off and landings are made, extensive taxiing is
required or the aircraft is operated in dusty areas
or under seacoast conditions, clean and lubricate
wheel bearings at each 100-hour inspection.

2-47. WING FLAP ACTUATOR. Clean and
lubricate wing flap actuator jack screw each 100
hours as follows:

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

b. 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.

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

2-48. ROD END BEARINGS. Periodic inspection
and lubrication is required to prevent corrosion of
the bearing in the rod end. At each 100-hour
inspection. disconnect the control rods at the"
aileron and inspect each rod end for corrosion. If
no corrosgion is found. wipe the surface of the rod
end balls with general purpose oil and rotate ball
freely to distribute the oil over its entire surface
and connect the control rods to the aileron. If
corrosion is detected during inspection. install new
rod ends. .

2-13
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Figure 2-4. Servicing (Sheet 1 of 4)
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HYDRAULIC FLUID:
SPEC. NO. MIL-H-5606

SPECIFIED AVIATION GRADE FUELS:

|WARNINGI

ONLY AVIATION GRADE FUELS ARE APPROVED FOR USE.

ENGINE MODEL APPROVED FUEL GRADES

NOTE

Continental TS10-520-CE 100LL (blue)
100 (green) (formerly 100/130)

NOTE

1. Compliance with Continental Aircraft Engine Service Bulletin M82-8,
and all supplements or revisions thereto, must be accomplished.

SPECIFIED AVIATION GRADE OIL:

AVERAGE AMBIENT TEMPERATURE (°F) / OIL GRADE

0° 10° 20° 30° 40° 50° 60° 70° 80° 90°

A

Yvy

Aviation grade ashless dispersant oil, conforming to Continental Motors Specification
MHS-24, and all revisions or supplements thereto, must be used except as noted in

paragraph 2-20, herein. Refer to Continental Aircraft Engine Service Bulletin M82-8,

and any superseding bulletins, revisions or supplements thereto, for further recom-
mendations.

Oll capacities for the aircraft are given in the following chart. To minimize loss of
oil through the breather, {ill to specified oil level on dipstick for normal 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. I
an external oil filter is installed, one additional quart of oil is required when filter

is changed.
CAPACITY CAPACITY (TOTAL NORMAL MINIMUM
(TOTAL) WITH FILTER) OPERATION FOR FLIGHT
10 11 8 1

Figure 2-4, Servicing (Sheet 2 of 4)
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O DAILY

1  ruEL BAYS:
Service after each flight. Keep full to retard condensation. Refer to paragraph 2-17 for details.

6 FUEL BAY SUMP D :
Drain off any water and sediment before first flight of the day.

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

15 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.

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

7 OXYGEN CYLINDERS:
Check for anticipated requirements before each flight. Refer to Section 15 for details.

17 NOSE GEAR SHOCK STRUT:
Check on preflight. Check inner barrel showing below outer barrel to be 1.00-2.00 (approximately

1.20) inches after bouncing. Deviation from these dimensions is cause to check and servioce strut per

paragraph 2-23.
O 25 HOURS

16 ENGINE OIL SYSTEM: FIRST 25 HOURS
oﬂmm(ueqnippod).mmgimﬁthuhhumpersant

_ Drtinenglnooilandchmge
ofl.
71 HYDRAULIC POWER PACK
a.ftcrsgmexundon'mchnﬁnnlﬂumcyhand

Chookﬂuidlovduchzs hours and
OSOHOURS

pump.
2 HYDRAULIC POWER PACK FLUID SAMPLE AND CONTAMINATION CHECK:
Refer to Paragraph 2-29 for details.

100 HOURS

7  FUEL AIR CONTROL UNIT SCREEN:
Remove and clean screen.

4 INDUCTION AIR FILTER:
mepumhn-m.mrplmunquh‘d.

S VACUUM RELIEF VALVE FILTER:
Replace each 100 hours.

Figure 2-4. Servicing (Sheet Jof 4)
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n

12
13
18
10

17
16

14

1

100 HOURS

VACUUM SYSTEM CENTRAL AIR FILTER:
Inspect filter element for damage. Refer to paragraph 2-22.

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

FUEL RESERVOIR DRAIN:
Open drain valve(s) and drain off water and sediment.

BRAKE MASTER CYLINDERS:
Check fluid level and fill as required with hydraulic fluid.

BATTERY:
Check electrolyte level and clean battery compartment each 100 hours or each 80 days.

SHIMMY DAMPER :
Check fluid level and refill as required in acoordance with paragraph 2-26.

TIRES: :
Maintain correct tire inflation as listed in Section 1. Refer to paragraph 2-24.

NOSE GEAR SHOCK STRUT:
Keep strut filled and inflated to correct pressure. Refer to paragraph 2-28.

ENGINE OIL SYSTEM:
Change oil and long filter (approximately 5.8 inches long) each 100 hours or every six months,
whichever oocours first.

FUEL STRAINER:
Disassemble and clean strainer bowl and screen.

HYDRAULIC POWER PACK FLUID SAMPLE AND CONTAMINATION CHECK:
Refer to Paragraph 2-29 for details.

.l 200 HOURS
GROUND SERVICE RECEPTACLE:

.Conneoct to 24-volt, D.C. negative-ground power unit for cold weather starting and lengthy ground
maintenance of the aircraft electrical equipment with the exoeption of electronic equipment. Master
switch should be turned on before connecting a generator-type or battery-type power source. Refer
to Section 17. .

500 HOURS

VACUUM SYSTEM CENTRAL AIR FILTER:
Raplmcnryboohonnormu-ny.naﬂn-tomhz-u.

INDUCTION AIR FILTER:
Replace every 500 hours or annually. Refer to paragraph 2-21.

HYDRAULIC POWER PACK FLUID SAMPLE AND CONTAMINATION CHECK:
Check sample of hydraulic fluid for sediment and discoloration.
Refer to Paragraph 2-29 for details.

Figure 2-4. Servicing (Sheet 4 of 4)
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'FREQUENCY (HOURS)

METHOD OF APPLICATION

wo v s~ &

HAND GREASE OIL

GUN CAN
WHERE NO INTERVAL IS SPECIFIED,
LUBRICATE AS REQUIRED AND
WHEN ASSEMBLED OR INSTALLED.

NOTE

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

LUBRICANTS

PG SS-G-659 . . . . . . .. ... POWDERED GRAPHITE

GR MIL-G-81322A. . . . . . . . . . . GENERAL PURPOSE GREASE
GH  MIL-G-23827A

GL MIL-G-21164C

SYRINGE
(FOR POWDERED
GRAPHITE)

........... AIRCRAFT AND INSTRUMENT GREASE
........... HIGH AND LOW TEMPERATURE GREASE

0G MIL-L-7870A . . . . . . . . . . . GENERAL PURPOSE OIL
PL VV-P-236 . . . . . . . . o 0. PETROLATUM
GT . o o e e e e e e e e e e e e e NO. 10WT NON-DETERGENT OIL

oL VV-L-800A . . . . . . .« o« ¢ o = LIGHT OIL

* NEEDLE BEARINGS

. ~—d ALSO REFER TO
o PARAGRAPH 2-44

TORQUE LINKS

‘. NEEDLE BEARING
r (STEERING COLLAR)

REFER TO PARA-
GRAPH 2-46

¥

¥

NOSE WHEEL BEARINGS
BE ARINGS

PARAGRAPH 2-46

2-18

Figure 2-5, Lubrication (Sheet 1 of 4)
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AILERON BELLCRANKS

ELECTRIC FLAP
DRIVE MECHANISM

ALSO REFER TO
PARAGRAPH 2-47

® SCREW JACK *, NEEDLE
THREADS et BEARINGS

GEAR WARNING AND
FUEL PUMP SWITCH
CONTROL

NEEDLE BEARING
ROLLERS

) \@/ﬁ“[)ﬁ\\ CONTROL COLUMN )

")

<

v

&THRUST BEARINGS

o NEEDLE BEARINGS

/fy

FLAP BELLCRANKS
AND DRIVE PULLEYS

23

NEEDLE BEARING

RUDDER BARS AND PEDALS

BEARING BLOCK

06
OILITE BEARINGS L 7 &
(RUDDER BAR ENDS) T > Py

0y
YA
ALL LINKAGE /'Fb

POINT PIVOTS 0G

Figure 2-5. Lubrication (Sheet 2 of 4)
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PG
ALL PIANO
HINGES

BATTERY

v TRIMWHEEL
BEARINGS

OILITE BEARINGS

BUNGEE SCREW &
SPROCKET DRIVE
NUT THREADS

ELEVATOR TRIM
TAB ACTUATOR

Refer also to Inspection Chart
in this Section and to Section
9 of this mamual.

ELECTRIC TRIM
ASSEMBLY

Figure 2-5. Lubtrication (Sheet 3 of 4)
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SPRAY BOTH SIDES OF SKADED AREAS WITH
ELECTROFILM LUBRI-BOND "'A"* WHICH IS
AVAILABLE IN AEROSOL SPRAY CANS, OR
AN EQUIVALENT LUBRICANT. TORQUE
ATTACHING BOLT TO 10-20 LB-IN.

NOSE GEAR
DOWNLOCK

MECHANISM WING ATTACH

(4

THE LOCEKING HOOKS HAVE BEEN
DRY FILM LUBRICATED AT THE oo
FACTORY AND SHOULD LAST THE Pkl PRESSURE SEALS

LIFE OF THE PARTS. HOWEVER, # May be purchased from:
THEY MAY BE LUBRICATED WITH Electra-Film Inc.
THE FOLLOWING PRODUCTS: 7116 Laurel Canyon Blvd.
=1, LUBRI-BOND A, Hollywood Ca. 91605,

*2. LUBRI-BOND 220,

®3, PERMASILK, ® May be purchased from:
AFTER APPLICATION, ALLOW Everlube Corp.

PARTS TO AIR DRY FOR SIX P. O, Box 2200
HOURS, OR DRY FOR ONE HOUR Hi-Way 52 N.W,
AT 120°F, West Lafayette, Ind 47906

—_——ee e NOTES

Sealed bearings require no lubrication.
McCauley propellers are lubricated at overhaul and require no other lubrication.

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

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

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

Lubricate door latching mechanism with MIL-S-8660 silicone compound or equivalent lubricant,
applied sparingly to friction points, every 1000 hours or oftener if binding occurs.
No lubrication is recommended for the rotary clutch.

Apply DOOR - EZE - lubricant to latch bolt.

Figure 2-5. Lubrication (Sheet 4 of 4)
2-21/(2-22 blank)
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2-49. GENERAL INSPECTION (MODEL P210 AIRPLANES).
NOTE

Cessna Aircraft Company recommends PROGRESSIVE CARE
for airplanes flown 200 hours or more per year, and 100-HOUR
INSPECTION for airplanes flown less than 200 hours per year.

A. Inspection Requirements.
(1)Two basic types of inspections are available as defined below:

(a) As required by Federal Aviation Regulation Part 91.409(a), all civil airplanes of U.S. registry
must undergo an annual inspection each 12 calendar months. In addition an annual 100
hour inspection, airplanes operated commercially (for hire) must also have a complete
inspection each 100 hours of operation as required by Federal Aviation Regulation Part
91.409(b).

(b) In lieu of the above requirements, an airplane may be inspected in accordance with a
progressive inspection program in accordance with Federal Aviation Regulation Part
91.408(d), which allows the work load to be divided into smaller operations that can be
accomplished in a shorter time period. The CESSNA PROGRESSIVE CARE PROGRAM
has been developed to satisfy the requirements of Part 91.409 (d).

B. Inspection Program Selection.
(1) As a guide for selecting the inspection program that best suits the operation of the airplane, the
following is provided:

(@) It the airplane is flown less than 200 hours annually, the following conditions apply:

1. If flown for hire.

a.  An airplane operating in this category must be inspected each 100 hours of

operation (100-HOUR) and each 12 calendar months of operation (ANNUAL).
2. It not flown for hire.

a. An airplane operating in this category must be inspected each 12 calendar
months of operation (ANNUAL). It is recommended that between annual
inspections, all items be inspected at the intervals specified in the Inspecton
Time Limits Charts and Component Time Limits Charts.

(b) If the airplane is flown more than 200 hours annually, the following condition applies:

: 1. Whether flown for hire or not, it is recommended that airplanes operating in this
category be placed on the CESSNA PROGRESSIVE CARE PROGRAM. However. if
not placed on the CESSNA PROGRESSIVE CARE PROGRAM. the inspection
requirements for airplanes in this category are the same as those defined under
Paragraph B. (1)(a)1.a. or 2.a. CESSNA PROGRESSIVE CARE PROGRAM may be
utiized as a total concept program which ensures that the inspection intervals in the
inspection charts are not exceeded. Manuals and forms which are required for
conducting the CESSNA PROGRESSIVE CARE PROGRAM inspections are available
from the Cessna Supply Division.

Revision 1 2-23
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inspection Charts.

(1)

2)

NOTE

Cessna has prepared these Inspection Charts to assist the owner or operator in
meeting the foregoing responsibilities and to meet the intent of Federal Aviation
Regulation Part 91.409(d). The Inspection Charts are not intended to be all-
inclusive, for no such charts can replace the good judgment of a certitied airframe
and powerplant mechanic in performance of his duties. As the one primarnly
responsible for this airworthiness of the airplane, the owner or operator should
select only qualified personnel to maintain the airplane.

The following Inspection Charts (Inspection Time Limits, Component Time Limits, Progressive
Care Inspection, and Expanded Inspection) show the recommended intervals at which items are
to be inspected based on normal usage under average environmental conditions. Airplanes op-
erated in extremely humid tropics, or in exceptionally cold, damp climates, etc., may need more
frequent inspections for wear, corrosion, and lubrication. Under these adverse conditions, per-
form periodic inspections in compliance with this chart at more frequent intervais untit the oper-
ator can set his own inspection periods based on field experience. The operator’s inspection in-
tervais shall not deviate from the inspection time limits shown in this manual except as provided
below: :

(a) Each inspection interval can be exceeded by 10 hours or can be performed early at any
time pnor to the regular interval as provided below:

1.  In the event of late compliance of any operation scheduled, the next operation in se-
quence retains a due point from the time the late operation was onginally scheduled.

2. In the event of early compliance of any operation scheduled. that occurs 10 hours or
less ahead of schedule, the next phase due point may remain where originally set.

3. In the event of early compliance of any operation scheduled, that occurs more than
10 hours ahead of schedule, the next phase due point must be rescheduled to estab-
lish a new due point from the time of early accomplishment.

As shown in the charts, there are items to be checked at 50 hours, 100 hours. 200 hours, or at

Special of Yearly inspection. Special or Yearly inspection items require servicing or inspection at

intervals other than 50, 100, or 200 hours. if two inspection time requirements are listed for one

inspection item, one hourly and the yearly, both apply and whichever requirement occurs first
determines the time limit.

(a) When conducting a 50-hour inspection, check all items listed under EACH 50 HOURS. A
100-hour inspection includes all items listed under EACH 50 HOURS and EACH 100
HOURS. The 200-hour inspection includes all items listed under EACH 50 HOURS, EACH
100 HOURS, and EACH 200 HOURS. All of the items listed would be inspected, serviced,
or otherwise performed as necessary to ensure compliance with the inspection require-
ments.

(b) A COMPLETE AIRPLANE INSPECTION inciudes all 50-, 100-, and 200-hour items pius
those Special and Yearly Inspection items which are due at the specified time.

{c) Component Time Limits Charts should be checked at each inspection interval to ensure
proper overhaul and replacement requirements are accomplished at the specified times.

Revision 1
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Inspection Guidelines.
(1) The Inspection Charts are to be used as a recommended inspection outline. Detailed information

(2)

3)

(4)

(5)

(6)
(7)

(8)
(9)

of systems and components in the airpiane will be found in various chapters of this Maintenance
Manual and the pertinent vendor publications. It is recommended that reference be made to the
applicable portion of this manual for service instructions, installation instructions, and to the ven-
dor’s data or publications specifications for torque values, clearances, settings, tolerances, and
other requirements.

For the purpose of this inspection, the term on condition is defined as follows: The necessary
inspections and/or checks to determine that a malfunction or failure will not occur prior to the
next scheduled inspection.

MOVABLE PARTS: Inspect for lubrication, servicing, secunty of attachment, binding, exces-
sive wear, safetying, proper operation, proper adjustment, correct travel, cracked fittings, secu-
nty of hinges, defective bearings, cleaniiness, corrosion, deformation, sealing, and tension.
FLUID LINES AND HOSES: Inspect for leaks, cracks, bulging, collapsed, twisted, dents, kinks,
chafing, proper radius, security, discoloration, bleaching, deterioration, and proper routing; rub-
ber hoses for stiffness and metal lines for corrosion.

METAL PARTS: inspect for security of attachment, cracks, metal distortion, broken spotwelds,
condition of paint (especially chips at seams and around fasteners for onset of corrosion) and
any other apparent damage.

WIRING: Inspect for secunty, chafing, burming, arcing, defective insulation, loose or broken ter-
minals, heat deterioration, and corroded terminals. .

STRUCTURAL FASTENERS: Inspect for correct torque in accordance with applicable torque
values. Refer to Bolt Torque Data durning installation or when visual inspecuon indicates the need
for a torque check.

NOTE
Torque values listed are not to be used for checking tightness of installed parts dur-
ing service.

FILTERS, SCREENS, AND FLUIDS: Inspect for cleaniiness and the need for replacement at
specified intervals. i
System check (operation or function) requinng electrical power must be performed using 28.5
+0.25 volts bus voltage. This will ensure all components are operating at thewr designed require-
ments.
(a) Airplane file.
1.  Miscellaneous data, information, and licenses are a part of the airplane 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 Federal Aviation
Regulations. Since the regulations of other nations may require other documents and
data, owners of exported airplanes should check with their own aviation officials to
determine their individual requirements.
a. To be displayed in the airplane at all times:
1) Standard Airworthiness Certificate (FAA Form 8100-2).
2) Aircraft Registration Certificate (FAA Form 8050-3).
3) Aircraft Radio Staton License (Federal Communication Commssion Form
556 if transmitter is instalied).
4) Radio Telephone Station License (Federal Communication Commission
Form 408 if Flitefone Radio Telephone is installed).
b.  To be carried in the airplane at all times:
1) Weight and Balance Data Sheets and associated papers (aill copies of the
Repair and Alteration Form, FAA Form 337, are applicable).
2) Equipment List.
3) Pilot's Operating Handbook and FAA-Approved Airplane Flight Manual.
c. To be made available upon request:
1) Airframe, Engine, Propelier, and Avionics Maintenance Records.

Revision 1 225 l
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PRE-INSPECTION CHECKS. (MODEL P210 AIRPLANES.)

A Pre-inspection Operational Checks.

(1) Before beginning the step-by-step inspection, start and run up the engine and upon compiletion,
shut down the engine in accordance with instructions in the Pilot's Operating Handbook and
FAA-Approved Airplane Flight Manual. During the run-up, observe the following, making note of
any discrepancies or abnormalities:

(a)
(b)
(c)
d
(e)
(f)

(9)
(h)
(M
()

Engine temperatures and pressures.

Static RPM. (Also refer to Section 12 of this manual.)

Magneto drop. (Also refer to Section 12 of this manual.)

Engine response to changes in power.

Any unusual engine noises.

Fuel selector and/or shutoff valve; operate engine on each tank (or cell) position and OFF
pasition long enough to ensure shutoff and/or selector valve functions property.
idling speed and mixture; proper idie cut-off.

Alternator and ammeter.

Suction gage.

Fuel flow indicator.

(2) Atfter the inspection has been completed, an engine run-up should again be performed to deter-
mine that any discrepancies or abnormalities have been corrected.

(3) Some of the items in the inspection Time Limits paragraph are optional, therefore not applicable
to all airplanes.

Mechanic’s Pre-inspection Discrepancies or Abnormalities to be Checked:

Mechanic's Post-inspection Corrective Action Taken:

2-26
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INSPECTION TIME LIMITS. (MODEL P210
AIRPLANES.)

Placards (Refer to Pilot's Operating Handbook).

EACH
200
HOURS HOURS HOURS HOURS YEARS

SPECIAL

INSPECTIONS

1 Placards and Decals - Inspect presence, legibility, and
security. Consult Pilot's Operating Handbook and FAA-
Approved Airplane Flight Manual for required placards.

Fuselage (Section 3).

1 Fuselage Surface - Inspect for skin damage, loose nvets,
condition of paint, and check pitot-static ports and drain
holes for obstruction. Inspect covers and fairings for
security.

2 Internal Fuselage Structure - inspect bulkheads, doorposts,

stringers, doublers, and skins for corrosion, cracks,
buckles, and loose rivets, bolts and nuts.

3 Control Wheel Lock - Check general condition and
operation.

4 Fuselage Mounted Equipment - Check for general
condition and security of attachment.

5 Antennas and Cables - Inspect for security of attachment,
connection, and condition.

® W W W

6 Emergency Locator Transmitter - inspect for security of
attachment and check operation by verifying transmitter
output. Check cumulative time and useful life of batteries
in accordance with FAR Part 91.52. Refer to Section 17 -
Operational Test of Emergency Locator Transmitter.

7 Instrument Panel Shock Mounts, Ground Straps, and
Covers - Inspect for deterioration, cracks, and security of
attachment.

8 Piiot's and Copilot’s Inertia Reels - Inspect for security of
instaliation, proper operation, and evidence of damage.

9 Seats, Seat Belts, and Shoulder Harmmesses - Check
general condition and security. Check operation of seat
stops and adjustment mechanism. Inspect belts for
condition and security of fasteners.

10 Windows, Windshield, Doors, and Seals - Inspect general
condition. Check latches, hinges, and seals for condition,
operation, and security of attachment.

11 Upholstery, Headliner, Trim, and Carpeting - Check
condition and clean as required.

EACH

EACH

12 Flight Controls - Check freedom of movement and proper
operation through full travel with and without flaps
extended. Check electric trim controls for operation (as
applicable).

13 Alleron, Elevator, and Rudder Stops - Check for damage
and security.

14 Portable Hand Fire Extinguisher - Inspect for proper
operating pressure, condition, security of instaliation, and
servicing date.

15 Seat Tracks and Stops - Inspect seat tracks for condition
and security of installation. Check seat track stops for
damage and correct location. Ensure inspection of seat
rails for cracks EACH 50 HOURS. Reter 10 Section 3.

Revision 2
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SPECIAL
EACH EACH EACH INSPECTIONS

2.51 INSPECTION TIME LIMITS. (MODEL P210 50 100 200
AIRPLANES.) HOURS HOURS HOURS HOURS YEARS

B8 16 Control Column - Inspect pulleys, cables, sprockets, ]
bearings, chains, bungees, and turnbuckles for condition
and security.

B 17 Fuel Line and Selector Valve Drain(s) - Remove plug and °
drain.

B 26 Pressurization Outfiow Valves and Safety Vaives - inspect °
tor condition and security.

B a7 Pressurization Electrical Components - Inspect wiring and .

components for condition and security.
a8 Pressurization Plumbing Components - Inspect for ]
condition, security, and loose connections.

29 Pressurization Bleed Air Dump Valves - inspect for L

condition, security and smooth operation.

50 Pressurization Controls and Units - inspect for condition ]

and security. Clean and perform operational check.

O] © MW w

Wings and Empennage (Section 4).

(9]

1 Wing Surfaces and Tips - Inspect for skin damage, loose .
rivets, and condition of paint.
C 2 Wing Spar Fittings - Check for evidence of wear. Check .-
attach bolts for indications of looseness and retorque as
required.

C 3 Wing Structure - Inspect spars, ribs, skins, and stringers L

for cracks, wrinkles, loose rivets, corrosion, or other
e.

C 2 Metal Lines, Hoses, Clamps, and Fittings - Check for e
leaks, condition, and security. Check for proper routing
and support.

o] 5 Wing Access Plates - Check for damage and security of °
installation.

C B Vertical and Horizontal Stabilizers, Tips and Tailcone - L
Inspect externally for skin damage : and condition of paint.

C 7 Vertical and Horizontal Stabilizers and Tailcone structure - L

Inspect bulkheads, spars, ribs, and skins for cracks,

wrinkles, loose rivets, corrosion, or other damage. Inspect

vertical and horizontal stabilizer attach bolts for looseness.

Retorque as necessary. Check security of inspection

covers, fainngs, and tips.

Landing Gear and Brakes (Section 5).

D 1 Brakes, Master Cylinders, and Parking Brake - Check ]
master cylinders and parking brake mechanism for
condition and security. Check fluid level and test
operation ot toe and parking brake.

D 2 Main Gear Tubular Struts - Inspect for cracks, dents, .
corrosion, condition of paint or other damage. Check
axles tor condition and security.

D 3 Brake Lines, Wheel Cylinders, Hoses, Clamps, and Fittings EACH| EACH
- Check for leaks, condition, and security and hoses tor 400 1
bulges and deterioration. Check brake lines and hoses for
proper routing and support. (See Cessna SEB92-8)
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INSPECTION TIME LIMITS. (MODEL P210
AIRPLANES.)

4 Wheels, Brake Discs, and Linings - Inspect for wear,
cracks, warps, dents, or other damage. Check wheel
through-bolts and nuts for looseness.

EACH
100

EACH
200
HOURS HOURS HOURS HOURS YEARS

SPECIAL
INSPECTIONS

5 Tires - Check tread wear and general condition. Check for
proper inflation.

6 Main Landing Gear Strut-to-Pivot Attachment - Check for
damage, cracks, loose rivets, bolts and nuts and security
of attachment.

7 Nose Gear Steering Mechanism - Check for wear,
security, and proper rigging.

8 Nose Gear - Inspect torque links, steering rods, and boots
for condition and security of attachment. Check strut for
evidence of leakage and proper extension. Check strut
barrel for corrosion, pitting, and cleanliness. Check
shimmy damper and/or bungees for operation, leakage,
and attach points for wear and security.

9 Nose Gear Fork - Inspect for cracks, general condition,
and secunty of attachment.

10 Wheel Bearings - Clean, inspect and lube.

11 Nose Gear Attachment Structure - Inspect for cracks,
corrosion, or other damage and security of attachment.

0| O|O0| ©

12 Landing Gear - Perform five fault-free cycles.

NOTE: The airplane must be placed on jacks before
inspection of landing gear retraction system. An
external power source of at least 60 amperes
should be used in place of the airplane battery
while operating the system.

13 Main Landing Gear - Check downlock engagement.

14 Landing Gear System - Check adjustment of main and
nose gear up and down switches, and operation of gear
position indicator.

15 Throttle Operated Gear Warning System - Check condition
of wiring and security of components. Perform rigging
check (refer to Fugure 5-8).

16 Nose Gear Doors and Linkage - Check for .25 inch
minimum clearance throughout up and down cycles, and
proper fit when closed. Check linkage for wear, damaged
bearings, distortion, and superticial damage.

17 Hydraulic System - Check all components for leaks and
external damage to components or mounting structure.

18 Emergency Hand Pump - Check operation, check lines
and components for damage and leaks.

19 Powerpack - Clean self relieving check valve filter.

20 Powerpack - Hydraulic fluid contamination check.

21 Powerpack - Check condition and wear of brushes in
servomotor.

o] O|O|0| O ©O

22 Powerpack - Perform hydraulic pressure checks of primary
relief valve, thermal relief valve, and pressure switch. Can
be operationally pressure checked in the aircraft without
power pack removal from aircraft (refer to paragraph 5-
6A). To determine if reliet valve disassembly or
adjustment is necessary, relief valves can be bench
checked after removal from power pack (refer to
paragraph 5-12A).
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SPECIAL
EACH EACH EACH INSPECTIONS
2.51 INSPECTION TIME LIMITS. (MODEL P210 50 100 200
AIRPLANES.) HOURS HOURS HOURS HOURS YEARS
D 23 Landing Gear System - Overhaul main gear downlock F

actuators, main and nose gear actuators, landing gear
selector valve, emergency hand pump, and pressure
switch. Replace all rubber goods.

D 24 Brake System - Overhaul brake discs, parking brake F
system, wheel cylinders, and master cylinders. Replace
brake pads and ali rubber goods.

E

Aileron Control System (Section 6).
E 1 Ailerons, Hinges - Check condition, security and operation. .
E > Aileron Structure, Control Rods, Hinges, Balance Weights, .

Bellcranks, Linkage, Bolts, Pulleys, and Pulley Brackets -
Check condition, operation, and security of attachment. :

E 3 Allerons and Cables - Check operation and security of .
stops. Check cables for tension, routing, fraying,
corrosion, and turnbuckle safety. Check travel if cable
tension requires adjustment or if stops are damaged.
Check fairleads and rub strips for condition.

E 4 Autopilot Rigging - Check per Avionics installation Manual. G | EACH
1
E 5 Alleron Controls - Check freedom of movement and proper °
operation through full travel with and without flaps
extended.
F

Wing Flap Control System (Section 7).

F 1 Flaps - Check tracks, rollers, and control rods for security ]
of attachment. Check rod end bearings for corrosion and
lubricate. Check operation.

F 2 Flap Actuator Threads - Clean and lubricate. Refer to ]
paragraph 2-47 for detailed instructions.

F 3 Flap Structure, Linkage, Belicranks, Pulleys, and Pulley °
Brackets - Check for condition, operation and security. :

F 4 Wing Flap Control - Check operation through full travel and °
observe Flap Position indicator for proper indication.

F 5 Flaps and Cables - Check cables for proper tension, ]

routing, fraying, corrosion, and turnbuckle safety. Check
travel if cable tension requires adjustment.

F 6 Flap Motor, Actuator, and Limit Switches (electric flaps) - ]
Check wiring and terminals for condition and secunty.
Check actuator for condition and security.

G
Elevator Control System (Section 8).

G 1 Elevator Control - Check freedom of movement and proper .
operation through full travel with and without flaps
extended.

G 2 Elevator, Hinges, and Cable Attachment - Check condition, .
security, and operation.

G 3 Elevator Control System - Inspect pulleys, cables, ]

sprockets, bearings, chains, and turnbuckles ftor condition,
security, and operation.
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INSPECTION TIME LIMITS. (MODEL P210
AIRPLANES.)

4 Elevator Arm - Check bolts, linkage, and push-pull tube for
condition, operation, and security. Check travels it cables
require tension adjustment or if stops are damaged.

EACH
100

EACH
200
HOURS HOURS HOURS HOURS YEARS

SPECIAL
INSPECTIONS

Elevator Trim Tab Control System (Section 9).

1 Elevator Trim Tab and Hinges - Check condition, secunty,
and operation.

2 Elevator Trim System - Check cables, push-pull rods,
bellcranks, pulleys, turbuckles, fairleads, rub strips, etc.
for proper routing, condition, and security.

3 Trim Controls and Indicators - Check freedom of
movement and proper operation through full travel. Check
pulleys, cables, sprockets, bearings, chains, bungees, and
turnbuckles for condition and security. Check electric trim
controls for operation as applicable.

4 Elevator Trim Tab Stop Blocks - Inspect for damage and
security.

5 Elevator Trim Tab Actuator - Clean, lubricate, and check
free-play.

6 Elevator Trim Tab Actuator - Free-Play limits inspection.
(Refer to Section 9-14).

Rudder Control System. (Section 10).

1 Rudder - Inspect the rudder skins for cracks and loose
rivets, rudder hinges for condition, cracks and security,;
hinge bolts, hinge bearings, hinge attach fittings, and
bonding jumper for evidence of damage and wear, failed
fasteners, and security. inspect the rudder hinge bolts for
proper safetying of nuts with cotter pins. Inspect balance
weight for looseness and the supporting structure for
damage.

2 Rudder Pedals and Linkage - Check for general condition,
proper rigging, and operation. Check for security of
attachment.

3 Rudder Tips, Hinges, Stop Bolts, Clips, and Cable
Attachments - Check condition, security, and operation.

4 Rudder - Check internal surfaces for corrosion, condition
of fasteners, and balance wgight attachment.

Engine (Section 12).

1 Cowiling and Cowil Flaps - inspect for cracks, dents, and
other damage, security of cowl fasteners, and cowl
mounted landing lights for attachment. Check cowl flaps
for condition, security, and operation.

2 Engine - inspect for evidence of oil and fuel leaks. Wash
_engine and check for security of accessores.

3 Cowil Flap Controls - Check freedom of movement through
full travel.

4 Engine Propeller Controls, and Linkage - Check general
condition, freedom of movement through full range.
Check for proper travel, security of attachment, and for
evidence of wear. Check friction locks for proper
operation.
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INSPECTION TIME LIMITS. (MODEL P210
AIRPLANES.)

5 Ignition Switch and Electrical Harness - Inspect for
damage, condition, and securty.

SPECIAL
EACH EACH EACH INSPECTIONS

50 100 200
HOURS HOURS HOURS HOURS YEARS

6 Firewall Structure - Inspect for wrinkles, damage, cracks,
sheared rnivets, etc. Check cowi shock mounts tor
condition and security.

7 Engine Shock Mounts, Engine Mount Structure, and
Ground Straps - Check condition, security, and alignment.

8 Induction System - Check security of clamps, tubes, and
ducting. Inspect tor evidence of leakage.

g induction Airbox, Valves, Doors, and Controls - Remove
air filter and inspect hinges, doors, seals, and attaching
parts for wear and security. Check operation. Clean and
inspect air filter and re-oil if flock-coated.

10 Induction Air Filter - Remove and clean. Inspect for
damage, and service per paragraph 2-21.

11 Alternate Induction Air System - Check for obstructions,
operation, and security.

12 Alternator and Electrical Connections - Check condition
and security of alternator and support brackets. Check
alternator belts for condition and proper adjustment.

13 Alternator - Check brushes, leads, commutator or slip ring
for wear.

14 Starter, Starter Solenoid, and Electrical Connections -
Check for condition of starter brushes, brush leads, and
commutator.

15 Oil Cooler - Check for obstructions, leaks, and security of
attachment.

16 Exhaust System - Inspect couplings, seals and expansion
joints for cracks and security. Air leak check exhaust
system. Refer to Sections 12 and 12A, Paragraphs 12-98
and 12A-102, for inspection procedures.

17 Exhaust System (turbocharged engine) - Inspect
couplings, seals, clamps, and expansion joints for cracks.
Air leak check exhaust stem and security. Refer to
Sections 12 and 12A, Paragraphs 12-98 and 12A-102, for
inspection procedures.

18 Auxiliary (Electric) Fuel Pump - Check pump and fittings
for condition, operation, security. Remove and clean filter
(as applicable).

19 Engine Driven Fuel Pump - Check for evidence of leakage,
security of attachment, and general condition.

20 Magnetos - Check external condition, security, and
electrical leads for condition. Check timing to engine and
internal timing it engine timing requires adjustment.

21 Magnetos - Timing Procedures and intervals, lubrication,
and overhaul procedures.

22 ignition Hamess and Insulators - Check for proper routing,
deterioration, and condition of terminals.

23 Spark Plugs - Remove, clean analyze, test, gap, and
rotate top plugs-to-bottom and bottom plugs-to-top.

24 Cylinder Compression - Perform differential compression
test.

2-32

25 Fuel Injection System - Check seéurity of fuel-air control
unit, manifold valve, nozzles, screws and pump. Check
fuel lines for leaks, interference, and proper routing.
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INSPECTION TIME LIMITS. (MODEL P210
AIRPLANES.)

EACH
50
HOURS

EACH
100
HOURS

EACH
200

. SPECIAL
INSPECTIONS

HOURS |YEARS

J 26

Engine Primer - Check for leakage, operation,
and security.

HOURS

J 27

Hoses, Metal Lines, and Fittings - Inspect for
signs of oil and fuel leaks. Check for abrasions,
chafing, security, proper routing and support and
for evidence of deterioration.

Cold and Hot Air Hoses - Check condltlon
routing, and security.

Engine Cylinders, Rocker Box Covers, and
Pushrod Housings - Check for fin damage,
cracks, oil leakage, security of attachment, and
general condition.

Engine Baffles and Seals - Check condition and |

security of attachment.

Crankcase, Oil Sump, and Accessory Section -
Inspect for cracks and evidence of oil leakage.
Check bolts and nuts for looseness and retorque
as necessary. Check crankcase breather lines
for obstructions, security, and general condition.

Turbocharger —

a. Inspect turbocharger mounting brackets,
ducting, linkage, and attaching parts for
general condition, leakage or damage,
and security of attachment.

b. Check waste gate, actuator, controller, oil

. and vent lines, over boost relief valve, and
compressor housing for leakage, apparent
damage, security of attachment, and
evidence of wear. Check waste gate
return spring for condition and securlty

Turbocharger -

a. Remove heat shields and inspect for
burned areas, bulges or cracks. Remove
tailpipe and ducting. Inspect turbine for
coking, carbonization, oil deposits, and
turbine impellers for damage.

Heater Components - Inspect all components
for condition and security.

Engine Oil Change -
Turbocharged and Normally Aspirated Engines
With Oil Filters:
a. Remove and replace short oil filter
(approximately 4.8 inches long).
b. Add recommended grade aviation oil to
replace oil lost in existing filter.

Engine Oil Change -
Turbocharged and Normally Aspirated Engines
With Qil Filters:

c. Drain oil sump and refill with
recommended grade aviation oil (when
system is equipped with short oil filter).

d. Drain oil sump, remove and replace long
oil filter (approximately 5.8 inches long),
and refill with recommended grade
aviation oil.

Engine Oil Change —
Normally Aspirated Engines Without Oil Filters:
a. Engine Oils Without Qil Filter - Drain oil
sump and oil cooler, clean and inspect
screens, and refill with recommended
grade aviation oil.
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INSPECTION TIME LIMITS. (MODEL 210 &
T210 AIRPLANES.)

EACH
50
HOURS

EACH
100
HOURS

EACH
200
HOURS

SPECIAL
INSPECTIONS

HOURS | YEARS

Fuel Manifold - Valves, Valve Covers, and Fuel
System.

X

Engine Fuel Injection Nozzles.

Y

Fuel System (Section 13).

NxR <
b

Integral Fuel Tanks - Check for evidence of
leakage and condition of fuel caps, adapters, and
placards.

Integral Fuel Tanks - Drain fuel and check tank
interior and outlet screens.

Fuel System - Inspect plumbing and components
for mounting and security.

Fuel Tank Drains - Drain water and sediment.

XX AN A
oihl W N

Fuel Tank Vent Lines and Vent Valves - Check
vents for obstruction and proper positioning.
Check valves for operation.

A
(o]

Fuel Selector Valve - Check controls for detent in
each position, security of attachment, and for
proper placards.

Throttle - Operated Auxiliary Fuel Pump Switch.
Check condition of wiring and security of
components. Perform rigging check (refer to
Paragraph 13-35).

Fuel Strainer, Drain Valve, and Controls - Check
freedom of movement, security, and proper
operation. Dlsassemble flush, and clean screen
and bowl.

Fuel Quantity Indicators - Check for damage,
security of installation, and perform accuracy
test.

Each 1

Propeller and Propeller Governor (Section
14).

Propeller Governor and Control - Inspect for oil
and grease leaks. If leakage is evident, refer to
McCauley Service Manual.

Propeller Mounting - Check for security of
installation.

Propeller Blades - Inspect for cracks, dents,
nicks, scratches, erosion, corrosion, or other
damage.

Spinner - Check general condition and
attachment.

Spinner and Spinner Bulkhead - Remove
spinner, wash, and inspect for cracks and
fractures.

Propeller Mounting Bolts - Inspect mounting bolts
and safety wire for signs of looseness. Retorque
mounting bolts as required.

Propeller Hub - Check general condition.

Propelier Governor and Control - Check for
security and operation of controls.

Propelier Assembly - QOverhaul.

Utility Systems (Section 15).

Ventilation System - Inspect clamps, hoses, and
valves for condition and security.

400 Each 1

g = T

Heater Components, Inlets, and Outlets - Inspect
all lines, connections, ducts, clamps, seals, and
gaskets for condition, restriction, and security.

<
w

Cabin Heat and Ventilation Controls - Check
freedom of movement through full travel. Check
friction locks for proper operation.

2-34
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SPECIAL
EACH EACH EACH INSPECTIONS

2-51 INSPECTION TIME LIMITS. (MODEL P210 50 100 200
AIRPLANES.) HOURS HOURS HOURS HOURS YEARS

4 Pitot Tube and Stall Warning Vane - Check for condition °
and obstructions.

5 Pitot Tube Heater Element - Perform operational check. o

6 Propeller Anti-ice Slip Rings, Brushes and Boots - Inspect ®
for condition, and security. Perform operational check.

7 Heated Windshield Panel - Check operation, security of .
installation. electrical wiring, and condition of storage bag.

8 Oxygen System - Inspect masks, hoses, lines, and fittings ]
for condition, routing, and support. Test operation and
check for leaks.

9 Oxygen Cylinder - Inspect for condition, check hydrostatic EACH
test date and perform hydrostatic test, it due. 5

2 g 2 Z

4

Instruments and Instrument Systems (Section 16).

N 1 Vacuum System - Inspect for condition and security. ®

N 2 Vacuum System Hoses - Inspect for hardness, .
deterioration, looseness, or collapsed hoses.

N 3 Vacuum Pump - Check for condition and security. Check ]
vacuum system breather line for obstructions, condition,
and security. :

N 4 Vacuum System Air Filter - inspect for damage, L] T
deterioration and contamination. Clean or replace, if
required.

NOTE: Smoking will cause premature filter
clogging.

N 5 Vacuum System relief Valve - Inspect for condition and L] U
security.

N 6 Instruments - Check general condition and markings for L

legibility.
7 Instrument Lines, Fittings, Ducting, and instrument Panel ®
Wiring - Check for proper routing, support, and security of
attachment.
8 Static System - Inspect for security of installation, ]
cleanliness, and evidence of damage.
9 Navigation Indicators, Controls, and Components - Inspect ]
for condition and security.

10 Airspeed Indicator, Vertical Speed Indicator, and Magnetic EACH

Compass - Calibrate. 2
11 Altimeter and Static System - Inspect in accordance with EACH
FAR Part 91.411. 2

12 Instrument Panel Mounted Avionics Units (Including Audio L4
Panel, VHF Nav/Com(s), ADF, Transponder, DME, and
Compass System - Inspect for deterioration, cracks, and
security of instrument panel mounts. Inspect for security
of electncal connections, condition, and securty of wire
routing.

N 13 Avionics Operating Controls - Inspect for security and L]
proper operation of controls and switches and ensure that
all digital segments will illuminate properly.

N 14 Remote Mounted Avionics - Inspect for security of units L
and electrical connectors, condition and security of wire
routing. Also check for evidence of damage and
cleanliness.

Zl 2| 2| Z] 2
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SPECIAL
EACH EACH EACH INSPECTIONS

2.51 INSPECTION TIME LIMITS. (MODEL P210 50 100 200
AIRPLANES.) HOURS HOURS HOURS HOURS YEARS

N 15 Microphones, Headsets, and Jacks - Inspect for ]
cleaniiness, security, and evidence of damage.

N 16 Magnetic Compass - Inspect for security of installation, .
cleaniiness, and evidence of damage.

Electrical Systems (Section 17).

o) 1 General Airplane and System Wiring - Inspect for proper .
routing, chafing, broken or loose terminals, general
condition. broken or inadequate clamps, and sharp bends
in wirng.

0] > Instrument, Cabin, Navigation, Beacon, Strobe, and .-
Landing Lights - Check operation, condition of lens, and
security of attachment.

0] 3 Circuit Breakers and Fuses - Check operation and °
condition. Check for required number of spare fuses.

0 4 Battery - Check general condition and security. Check '3 Vv
level of electrolyte.

0 5 Battery Box and Cables - Clean and remove any o
corrosion. Check cables for routing, support, and security
of connections.

0 & Switch and Circuit Breaker Panel, Terminal Blocks, and L]
Junction Boxes - Inspect wiring and terminals for condition
and security.

o 7 Alternator Control Unit - inspect wiring, mounting, L]
condition, and wire routing.

8] 8 Switches - Check operation, terminals, wiring, and ]
mounting for conditions, security, and interference.

0 g Instrument Panel and Control Pedestal - Inspect wiring, .
mounting, and terminals for condition and security. Check
resistance between stationary panel and instrument panel
for proper ground.

O 10 External Power Receptacle and Power Cables - Inspect for °
condition and security.

Post Inspection.

P 1 Replace all fairings, doors, and access hole covers -
Ground check engine, altemator charging rate, oil
pressure, tachometer, oil temperature and pressure gages,
and general operation of components.

Q Perform
Pthe Following Operational Checks:

Q 1 Brakes - Test toe brakes and parking brake for proper .
operation.

Service Bulletins ~ Airworthiness Directives.

R 1 Check that all applicable Cessna Service Bulletins, and
Supplier Service Bulletins are complied with.

R 2 Check that all applicable Airworthiness Directives, and
Federal Aviation Regulations are complied with.
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SPECIAL
EACH EACH EACH INSPECTIONS

' 2-51 INSPECTION TIME LIMITS. (MODEL P210 50 100 200
‘ AIRPLANES.) HOURS HOURS HOURS HOURS YEARS

| Federal Aviation Regulations are completed before

R 3 Ensure all Maintenance Record Entries required by
returning the airplane to service.
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Special Inspections Legends:

A. First 12,000 hours and each 1000 hours thereafter: Check fuselage skins adjacent to cabin windows, ‘
emergency exit door and main cabin door for cracks. Check emergency exit door for cracks. Check de-
ice light lens for cracks.

First 10,000 hours and every 500 hours thereafter: Check belly skins for cracks and failed rivets. Check
main cabin door hinges for failed screws. Check emergency exit door jamb for cracks.

First 6000 hours and each 200 hours thereafter: Check main cabin door jamb for cracks.

Firat 4000 hours and each 200 hours thereafter: Check main cabin door fillet for cracks and rivet fail-
ure.

B. First 10,000 hours and each 500 hours thereafter: Check bulkhead at sta. 55, 80, and 90 for cracks.
First 12,000 hours and each 1000 hours thereafter: Check bulkheads at sta. 8, 27, 35, 103 and aft
pressure bulkhead for cracks.

First 11,000 hours and each 3000 hours thereafter: Check front carry-thru spar and front doorpost inter-
section for cracks and rivet failure.

First 4000 hours and each 200 hours thereafter: Check instrument panel and bulkhead at sta. 18 for
cracks and rivet failure.

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

D. At the first 50 hours, first 100 hours, and each 500 hours thereafter, or one year, whichever comes
first.

E. Each 500 hours, and whenever improper operation is suspected. Replace brushes when worn to .25
inch or less.

F. Overhaul components and replace rubber goods on-condition basis.

G. Each 600 hours or 1 year, whichever comes first.

H. Lubrication of the actuator is required each 1000 hours or 3 years, whichever comes first. Refer to
figure 2-5 for grease specification.

I.  Lubricate each 100 hours (except in extreme dusty conditions). These controls are not repairable and
should be replaced every 1500 hours or sooner if required.

J. Clean filter per paragraph 2-21. Replace paper filters at least each 500 hours.

K. Check belt tension after 10 to 25 hours of operation. Refer to Section 17.

L. Inspect each 500 hours. _

M. At the first 25 hours, first 50 hours, first 100 hours, and each 100 hours thereafter, 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 to minus two degrees, internal timing need not be checked. If

timing is out of tolerance, remove magneto from engine. Detailed Maintenance and Overhaul Informa-

tion covering Slick magnetos is available from Cessna Supply Division. Order 1037C1-13 for 4200/6200

series magnetos.
N. Every 500 hours of operation, perform the following items:

a. Inspect contact points for condition and adjust or replace as required.

b. Inspect carbon brush, high-tension lead, and distributive block for condition. Clean or repiace parts

as required.
c. Inspect impulse coupling and pawls for condition and replace as required. Use light pressure. only
Do not force when checking pawils.

d. Inspect and lubricate bearings; replace as required.

e. Lubricate contact point cam.

The magnetos must be overhauled or replaced with new or rebuilt magnetos at every engine overhaul.
O. Replace engine compartment rubber hoses (Cessna installed only) every 5 years, or at engine over-
haul, 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 hoses(s) from Cessna. Replace drain hoses on condition. Engine
fiexible hoses (Continental Motors installed): refer to Continental Motors Maintenance Manual and Con-
tinental Motor Engine Service Bullietins.
Replace check valves in turbocharger oit lines each 1000 hours.
First 25 hours: Use MIL-L-6082 Avaition grade straight mineral oil to replenish supply. After first 25
hours: Drain sump and remove and replace filter. Refill sump with recommended grade of ashless
dispersant oil. Change oil and replace filter at least every six months, regardless of accumulated hours.

oo

Each 1000 hours

See McCauley Service Manual; refer to list of publication.

Replace every 500 hours.

Replace filter each 100 hours.

Check electrolyte level and clean battery box each 100 hours or 90 days.

<cH®D
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W. Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory

X.

Service Bulletin No. 0003, or latest revision.

Each 100 hours of operation or whenever fuel flow fluctuation is encountered. Inspect fuel manifold
valves, valve covers, and fuel system components and lines for signs of leaks. Refer to Teledyne
Continental Motors Service Bulletin SB95-7, or latest revision.

At the first 100-hour inspection on new, rebuilt or overhauled engines, remove and clean the fuel
injection nozzles. Thereafter, the fuel injection nozzies must be cleaned at 300-hour intervals or more
frequently if fuel stains are found.

2-52. 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: Overhaul - ltem may be overhauled as defined in FAR 43.2 or it can be replaced.
NOTE: Replacement - ltem 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.

B. 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 established by a supplier to Cessna for
the supplier's product. .

C. 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

REPLACEMENT

COMPONENT TIME OVERHAUL

Restraint Assembly Pilot, Copilot, 10 years NO

and Passenger Seats

Trim Tab Actuator 1,000 hours or 3 years, YES
whichever occurs first

Vacuum System Filter 500 hours NO

Vacuum System Hoses 10 years NO

Pitot and Static System Hoses 10 years NO

Vacuum Relief/Regulator Valve Filter 500 hours . NO

(If Installed)
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COMPONENT

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

on condition)

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

on condition)

Engine Air Filter

Engine Mixture, Throttie, and
Propeller Controls

Check Valve (Turbocharger
Oil Line Check Valve)

Oxygen Bottle - Lightweight Steel
(ICC-3HT, DOT-3HT)

Oxygen Bottle - Composite
(DOT-EB162)

Engine-Driven Dry Vacuum Pump
Drive Coupling

(Not lubricated with engine oil)

Engine-Driven Dry Vacuum Pump
(Not lubricated with engine oil)

Standby Dry Vacuum Pump

REPLACEMENT
TIME

10 years or engine overhaul,
whichever occurs first
{Note 1)

5 years or engine overhaul,
whichever occurs first
(Note 1)

500 hours or 36 months,
whichever occurs first
(Note 9)

At engine TBO

Every 1,000 hours of
operation
(Note 10)

Every 24 years or 4380 cycles,
whichever occurs first

Every 15 years

6 years or at vacuum
pump replacement,
whichever occurs first

500 hours
(Note 11)

500 hours or 10 years,
whichever occurs first
(Note 11)

D2074-2-13 Temporary Revision Number 3 - Jul 7/2003
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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 Manifold (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

NOTES:

Note 1: 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 otherwise in a serviceable
condition, must be placed on order |mmed|ately and then be replaced within 120 days after receiving
the new hose from Cessna.

Note 2: For Textron Lycoming engines, refer to latest Textron Lycoming Engine Service Bulletins.

Note 3: Refer to FAR 91.207 for battery replacement time limits.

Note 4: Refer to Airborne Air & Fuel Product Reference Memo No. 39, or latest revision, for replacement
time limits.

Note 5: 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.

Note 6: Refer to Teledyne Continental Service Information Letter SIL98-9, or latest revision, for time limits.

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

Note 8: Refer to the applicable McCauley Service Bulletins and Overhaul Manual for repiacement and
overhaul information.

Temporary Revision Number 3 I
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§ Noie 8:  The air filler may be Gieaned. Refer to Section 2 of this seivice manual. For airplanes eguipped
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.

Note 10: Replace the turbocharger oil line check valve every 1,000 hours of operation (Refer to Cessna Service
Bulletin SEB91-7 Revision 1, or latest revision).

Note 11: 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.

I Temporary Revision Number 3
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. 2-53. SCHEDULED MAINTENANCE CHECKS. (MODEL P210 AIRPLANES)

2-54. PROGRESSIVE CARE PROGRAM. (MODEL P210 AIRPLANES)

A. Progressive Inspection Program.
(1) Purpose and Use.
‘ (a) As detailed in Federal Aviation Regulation Part 91.409. paragraph (d), airplanes that desire to
| use a Progressive Inspection Program must be inspected in accordance with an authorized
progressive inspection program. This chapter presents the current progressive inspection
program for the Cessna Model P210, recommended by the Cessna Aircraft Company.

B. Introduction.
(1) Following is the recommended Progressive Care Program for Model P210 airplanes.

(2) This program is divided into four separate operations which are to be accomplished initially after 50
hours of operation and each 50 hours of operation thereafter. Additional special requirements
indicated as Special Inspection, which are required at other intervals, are specified separately.

(3) Recommended progressive care inspection may be accompliéhed by one of the following.

NOTE
Some 100 HOUR items are covered in Operations 1 and 3. Also, some 200 HOUR items are
covered in Operations 1, 2, 3, and 4. These items are placed here for convenience and
expediency of the total inspection. After the first completion of all four Operations, these items will
be at the proper intervals.

(a) NEW DELIVERED AIRCRAFT - A new delivered aircraft must have less than 50 hours of total
time in service and enough calendar time remaining since the issuance date of the original
Airworthiness Certificate to allow the owner/operator to compiete a cycle of all four Operations
before the first annual inspection becomes due. Operation 1 will be due at 50 hours time in

. service. Operation 2 will be due at 100 hours. Operation 3 will be due at 150 hours and Operation

4 will be due at 200 hours. There are additional inspection requirements for new aircraft at the
FIRST 50 HOUR inspection point. In addition to performing Operation |, the FIRST 50 HOUR
ITEMS listed in the inspection Time Limits Charts in 2-54 must also be performed. After these
FIRST 50 HOUR items have been accomplished, they have permanent inspection time limits
which are covered in the Operations Schedules.

(b) ALL OTHER AIRCRAFT - To qualify other aircraft which have more than 50 hours time in service
for the Progressive Inspection Program, conduct a COMPLETE AIRPLANE INSPECTION.
Operation 1 will become due 50 hours from the time the COMPLETE AIRPLANE INSPECTION
was accomplished.

(4) Performance of the inspections as listed herein at the specified points will assure compliance with the
| Inspection Time Limits detailed in 2-51. Special inspections shall be complied with at prescribed
| intervals and/or intervals coinciding with operations 1 through 4 as outlined in 2-54.

(5) An operator may elect to perform the recommended inspections on a schedule other than that
specified. Any inspection schedule requiring the various inspection items detailed in this chapter may
be performed at a frequency equal to that specified herein or more frequently is acceptable. Any
inspection item performed at a time period in excess of that specified herein must be approved by
the appropriate regulating agency.

(6) As defined in Federal Aviation Regulations Part 91.409(d), the frequency and detail of the -
Progressive Inspection Program shall provide for the compléte inspection of the airplane within each
12 calendar months. If the airplane is approaching the end of a 12-calendar-month period, but the
complete cycle of 4 operations has not been accomplished, it will be necessary to complete the
| remaining operations, regardless of airplane hours before the end of the 12-calendar-month period.
If the Progressive inspection Program is to be discontinued, an annual inspection becomes due at
the time when any item reaches a maximum of 12 calendar months from the last time it was
inspected under the Progressive Inspection Program. Refer to Federal Aviation Regulation Part
‘ 91.409(d) for detailed information.

Temporary Revision Number 3 A
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Ingpection Time Limitations.
(1) Each inspection interval may be exceeded by 10 hours or can be performed early at any time
prior to the reguilar interval as provided below:

(a) In the event of late compliance of any operation scheduled, the next operation in se-
quence retains a due point from the time the late operation was originally scheduled.

(b) In the event of early compliance of any operation scheduled, that occurs 10 hours or
less ahead of schedule, the next phase due point may remain where originally set.

(c) In the event of early comphance of any operation scheduled, that occurs more than 10
hours ahead ot schedule, the next phase due point must be rescheduled to establish a
new due point from the time of early accomplishment.

Procedures.
(1) The following instructions are provided to aid in impiementation of the Model P210 Senes Pro-
gressive Care Program Schedule.

(a) Use the Progressive Care Program Inspection Chan, provided herein, for each airplane.
The chart is to be placed in the airplane flight log book for use as a quick reference for
pilots and maintenance personnel in determining when inspections are due and that they
are performed within prescribed fiight time intervals.

(b) Use the Progressive Care Program Component Overhaul and Replacement Log, pro-
vided herein, for each airplane. This log i1s to be kept with the airplane maintenance
records and serves as a periodic reminder to maintenance personnel when various com-
ponents are due for overhaul or replacement.

(c) To start the Progressive Care Program, begin conducting the inspections defined herein
and refer to Federal Aviation Regulations Part 91.409(d) for procedures to notify the Fed-
aral Aviation Administration of the intent to begin a progressive inspection program.

{d) Accomplish each inspection and maintenance item per the checklists on the operation
sheets of the Progressive Care and Maintenance Schedule. Spaces have been pro-
vided for the mechanic's and inspectors signatures as required, as well as any remarks.
These are to become part of the maintenance records for each airplane. Each inspection
is to be logged in the airplane and‘or engine log books. Refer to Federal Aviation Regula-
tion Part 43 for the recommended entry statement.
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PROGRESSIVE CARE PROGRAM
(MODEL P210 AIRPLANES)
COMPONENT OVERHAUL AND REPLACEMENT RECORD

COMPONENT

DATE

X X X X X X X X X X X

REASON FOR REPLACEMENT

REPLACEMENT
PART NUMBER
SERIAL
NUMBER

NEXT OVERHAUL
AIRPLANE
HOURS DATE
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PROGRESSIVE CARE PROGRAM

AIRPLANE MODEL: P210

INSPECTION CHART

REGISTRATION NUMBER:

INSPECTION
POINTS

OPERATION 1
OPERATION 2
OPERATION 3
OPERATION 4

TIME

TIME

INSPECTION
DUE

INSPECTION
ACCOMPLISHED

INSPECTION
DUE

INSPECTION
ACCOMPLISHED

EXAMPLE:

The airplane in this example was placed on the Progressive Care Program after flying a total of 110
hours. At that point, a complete initial inspection of the airplane was performed. The following steps in-
dicate what will have taken place up through an hourmeter reading of 261 hours.
1. After the initial inspection at 110 hours, the first Inspection Due Column was filled out to show

the total flying time at which each of the four (4) operation inspections would be due.

2. As each inspection was performed, the total flying time was recorded in the Inspection Ac-

complished column. The next Inspection Due space for that particular operatior_\ i.s also filled in
at this time. These times will always be 200 hours from the last due point providing the opera-

tion was actually accomplished within the ten (10) hours limit.

3. The sample airplane now has a total tlying time of 261 hours and the inspection chart shows

that a Phase 4 will be due at 310 hours.

TIME TIME
INSPECTION
POINTS INSPECTION INSPECTION INSPECTION INSPECTION
DUE ACCOMPLISHED DUE ACCOMPLISHED

OPERATION 1 160 162 360

OPERATION 2 210 209 409

OPERATION 3 260 261 460

OPERATION 4 310

Revision 1
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1 ‘

Registration No. Airplane Model and SN Airplane Time
INSPECTION COMPLETED BY

B 13 Aileron, Elevator, and Rudder Stops - Check for damage
and security.

B 15 Seat Tracks and Stops - inspect seat tracks tor condition
and secunty of installation. Check seat track stops for
damage and correct location. Ensure inspection of seat
rails for cracks EACH 50 HOURS. Retfer to Section 3.

C 1 Wing Surfaces and Tips - Inspect for skin damage, loose
rivets, and condition of paint.

C 6 Vertical and Horizontal Stabilizers, Tips and Taiicone -
Inspect externally for skin damage and condition of paint.
C 7 Vertical and Horizontal Stabilizers and Tailcone structure -

inspect bulkheads, spars, ribs, and skins for cracks,
wrinkies, loose rivets, corrosion, or other damage. Inspect
vertical and horizontal stabilizer attach bolts for looseness.
Retorque as necessary. Check security of inspection
covers, fainngs, and tips.

Ailerons, Hinges - Check condition, security and operation.

E 2 Aileron Structure, Control Rods, Hinges, Balance Weights,
Bellcranks, Linkage, Boits, Pulleys, and Pulley Brackets -
Check condition, operation, and security of atachment.

m

E S Aileron Controls - Check freedom of movement and proper
operation through full travel with and without flaps
extended.

F 1 Flaps - Check tracks, rollers, and control rods for security

ot attachment. Check rod end bearings for corrosion and
lubricate. Check operation.

F 2 Flap Actuator Threads - Clean and lubricate. Refer to
paragraph 2-47 tor detailed instructions.

G 1 Elevator Control - Check freedom of movement and proper-
operation through full travel with and without flaps
extended.

G 2 Elevator, Hinges, and Cable Attachment - Check condition,
security, and operation. '

G 4 Eievator Arm - Check bolts, linkage, and push-pull tube for
condition, operation, and security. Check travels if cables
require tension adjustment or if stops are damaggd.

H 1 Elevator Trim Tab and Hinges - Check condition, security,
and operaton.

H 2 Elevator Trim System - Check cables, push-pull rods.
bellcranks, pulleys, turnbuckles, fairieads. rub strips, etc.
for proper routing, condition. and security.

| 1 Rudder - Inspect the rudder skins for cracks and loose
nivets, rudder hinges for condition, cracks and security;
hinge bolts, hinge bearings. hinge attach fitings, and
bonding jumper for evidence ot damage and wear, failed
fasteners, and securnity. Inspect the rudder hinge bolts tor
proper satetying of nuts with cotter pins. Inspect balance
weight for looseness and the supporting structure tor
damage.

I 3 Rudder Tips. Hinges. Stop Boits, Clips, and Cable
Attachments - Check condition. security, and operaton.
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1

Registration No. _ Airptane Model and SN Airplane Time

INSPECTION COMPLETED BY

Cowiing and Cow! Flaps - Inspect for cracks. dents. and
other damage, security of cowl fasteners, ana cowl
mounted landing lights for attachment. Check cowl flaps
for condiion, security, and operation.

Engine - Inspect for evidence of oil and fuel leaks. Wash
engine and check for security«ot accessories.

Cowil Flap Controls - Check freedom of movement through
full travel.

Engine Propeller Controls, and Linkage - Check general
condition, freedom of movement through full range. Check
for proper travel, security of attachment, and for evidence
of wear. Check friction locks for proper operation.

Ignition Switch and Electrical Harness - Inspect for damage,
condition, and security.

Firewall Structure - Inspect for wrinkles, damage, cracks,
sheared rivets, etc. Check cowl shock mounts for condition
and security

Engine Shock Mounts, Engine Mount Structure, and

Ground Straps - Check condition, security, and alignment.

Induction System - Check security of clamps, tubes, and
ducting. inspect for evidence of leakage.

induction Airbox, Valves, Doors, and Controls - Remove air
tilter and inspect hinges, doors, seals, and attaching parts
for wear and security. Check operation. Clean and inspect
air filter and re-oil if flock-coated.

Induction Air Filter - Remove and clean, Inspect for
damage. and service per paragraph 2-21.

Alternate Induction Air System - Check for obstructions,
operation, and security.

Alternator and Electrical Connections - Check condition and
security of alternator and support brackets. Check
alternator belts for condition and proper adjustment.

Starter, Starter Solenoid. and Electrical Connections -
Check for condition of starter brushes, brush leads. and
commutator.

Qil Cooler - Check for obstructions, leaks, and security of
attachment.

Exhaust System - Inspect couplings, seals and expansion
joints for cracks and security. Air leak check exhaust
system. Refer to Sections 12 and t2A, Paragraphs 12-98
and 12A-102. for inspection procedures.

Exhaust System (turbocharged engine) - Inspect couplings,
seals, clamps. and expansion joints for cracks. Air leak
check exhaust stem and security. Refer to Sections 12 ang
12A, Paragraphs 12-98 and 12A-102, for inspection
procedures.

Auxiliary (Electric) Fuel Pump - Check pump and fittings for
condition, operaton, security. Remove and clean filter (as
applicable)

Engine Driven Fuel Pump - Check for evidence of leakage,
security of attachment. and general condition.

Magnetos - Check external condition, security, and
electrical leads for condition. Check timing to engine and
internal iming 1t engine timing requires adjustment.

Revision 2
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1

Registration No. Airplane Model and SN Airplane Time
INSPECTION COMPLETED BY

J 22 Ignition Harness and Insulators - Check tor proper routing,
deterioration, and condition of terminalts

J 23 Spark Plugs - Remove, clean analyze. test, gap. and rotate
top plugs-to-bottom and bottom piugs-to-top.

J 24 Cylinder Compression - Pertorm differential compression
test.

J 25 Fuel Injection System - Check security of fuel-air control
unit, manifold valve. nozzles, screws and pump. Check fuel
lines for leaks, interference, and proper routing.

J 26 Engine Primer - Check for leakage, operation. and securty.

J 27 Hoses, Metal Lines, and Fittings - Inspect for signs of oil
and fuel leaks. Check tor abrasions, chating, security,
proper routing and support and tor evidence of
deterioration.

J 28 Cold and Hot Air Hoses - Check condition, routing, and
security.

J 29 Engine Cyhnders, Rocker Box Covers. and Pushrod
Housings - Check for fin damage. cracks, oil leakage,
security of attachment, and general condition.

J 30 Engine Baffles and Seals - Check condition and security of
attachment.

J 31 Crankcase, Oil Sump. and Accessory Section - Inspect for
cracks and evidence of oil leakage. Check bolts and nuts
for iooseness and retorque as necessary. Check crankcase
breather ines for obstructions, security, and generai
condition.

J 32 Turbocharger -

a. Inspect turbocharger mounting brackets, ducting,
linkage. and attaching parts for general condition,
leakage or damage, and secunty ot attachment.

L. Check waste gate, actuator, controller, oil and vent
lines, overboost relief valve, and compressor
housing for leakage, apparent damage, security of
attachment, and evidence of wear. Check waste
gate return spring for condition and security.

J 33 Turbocharger -

a. Remove heat shields and inspect for burned areas,
buiges or cracks. Remove tailpipe and ducting -
inspect turbine for coking, carbonization, oil
deposits, and turbine impeilers for damage.

J 34 Heater Components - inspect all components for condition
and securnty.

J 35 Engine Oil Change -
Turbocharged and Normally Aspirated Engines With Oil
Filters:
a. Remove and replace short oil filter (approximately
4.8 inches long).
L. Adad recommended grade aviation Qil to replace ot
lost 1n existing hiter.

J 37 Engine Oil Change -
Normally Aspirated Engines Without Oil Filters:
a. Engine Oits Without Ol Filter - Drain oit sump and
ol cooler. Clean and inspect screens, and refill
with recommended grade aviation oil.
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1

Registration No. Airplane Model and SN Airplane Time

INSPECTION COMPLETED BY

integral Fuel Tanks - Check for evidence of leakage and
condition of fuel caps, adapters, and placards.

Fuel System - Inspect plumbing and components for
mounting and security.

Fuel Tank Drains - Drain water and sediment.

Fuel Tank Vent Lines and Vent Valves - Check vents for
obstruction and proper positioning. Check vaives for
operation.

Throttie - Operated Auxiliary Fuel Pump Switch. Check
condition of wiring and security of components. Perform
rigging check (refer to Paragraph 13-35).

Fuel Strainer, Drain Valve, and Controls - Check freedom of
movement, security, and proper operation. Disassemble,
flush, and clean screen and bowl.

Propeller Governor and Controi - inspect for oil and grease
leaks. If leakage is evident, refer to McCauley Service
Manual.

Propeiler Mounting - Check for security of installation.

Propeller Blades - Inspect for cracks, dents, nicks,
scratches. erosion. corrosion, or other damage.

Spinner - Check general condition and attachment.

Spinner and Spinner Bulkhead - Remove spinner, wash,
and inspect for cracks and fractures.

Propeller Mounting Boits - Inspect mounting bolts. and
safety-wire for signs of looseness. Retorque mounting
bolts as required.

Propeller Hub - Check general condition.

-

Propeller Governor and Control - Check for security and
operation of controls. .

Z

Heater Components, Inlets. and Outlets - Inspect all hnes,
connections, ducts, clamps, seals, and gaskets for
condition, restriction, and security.

Pitot Tube and Stall Warning Vane - Check for condition
and obstructions.

Pitot Tube Heater Element - Perform operational check.

4 E< I <

Propeller Anti-ice Shp Rings, Brushes and Boots - Inspect
for condition, and security. Pertorm operational check.

4

Vacuum Pump - Check for condition and security. Check
vacuum system breather iine for obstructions. condition,
and security.

Battery Box and Cables - Ciean and remove any cCOrrosion.
Check cables tor routing, support, and security. of
connections.

Alternator Control Unit - Inspect wiring, mounting, condition,
and wire routing.

External Power Receptacle and Power Cables - Inspect for
condition and security.

Revision 2
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CESSNA PROGRESSIVE CARE

MODEL P210
OPERATION NO. 1

SPECIAL INSPECTION AND YEARLY ITEMS
Please review each of these items for required compliance

B 1

Fuselage Surtace - Inspect for skin damage. loose rivets,
condition of paint, and check pitot-static ports and drain holes
for obstruction. Inspect covers and fairings for security.

HOURS YEARS

INSPECTION
COMPLETED BY

internal Fuselage Structure - Inspect bulkheads, doorposts.
stringers, doublers, and skins for corrosion, cracks, buckles, and
loose rivets, bolts and nuts.

Windows, Windshield, Doors, and Seals - Inspect general
condition. Check latches, hinges, and seals for condition,
operation, and security of attachment.

Upholstery, Headiiner. Trim, and Carpeting - Check condition
and clean as required.

EACH

EACH

Brake Lines, Wheel Cylinders, Hoses, Clamps, and Fittings -
Check for leaks, condition, and security and hoses for bulges
and deterioration. Check brake lines and hoses for proper
routing and support. (See Cessna SEB92-8)

EACH

EACH

Main Landing Gear Strut-to-Pivot Attachment - Check for
damage, cracks, loose rivets, bolts and nuts and security of
attachment.

10

Wheel Bearings - Clean, inspect and lube.

20

Powerpack - Hydraulic fluid contamination check.

O|0|0

21

Powerpack - Check condition and wear of brushes in
servomotor.

o

23

Landing Gear System - Overhaul main gear downlock actuators,
main and nose gear actuators, landing gear selector vaive,
emergency hand pump, and pressure switch. Replace all
rubber S.

Brake System - Overhaul brake discs, parking brake system,
wheet cylinders, and master cylinders. Replace brake pads and
all rubber goods.

Autopilot Rigging - Check per Avionics installation Manual.

EACH

Elevator Trim Tab Actuator - Clean, lubricate, and check free-
play.

Engine Propelier Controis, and Linkage - Check general
condition, freedom of movement through full range. Check tor
proper travel, security of attachment, and for evidence of wear.
Check friction locks for proper operation.

Induction Air Filter - Remove and clean, Inspect for damage,
and service per paragraph 2-21.

Alternator and Electrical Connections - Check condition and
security of alternator and support brackets. Check alternator
beits tor condition and proper adjustment. :

Alternator - Check brushes, leads, commutator or slip ring for
wear.

Magnetos - Check external condition, security. and electrical
leads for condition. Check timing to engine and internal timing
engine timing requires adjustment.

Magnetos - Timing Procedures and intervals, lubrication, and
overhaul procedures.

2-48

Hoses, Metal Lines, and Fittings - Inspect for signs of oit and
fuel leaks. Check for abrasions, chafing. secunty. proper routing
and support and for evidence of deterioration.
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CESSNA PROGRESSIVE CARE

MODEL P210
OPERATION NO. 1

SPECIAL INSPECTION AND YEARLY ITEMS
Please review each of these items for required compliance

J

32 Turbocharger -

a. Inspect turbocharger mounting brackets, ducting,
linkage, and attaching parts for general condition,
leakage or damage, and security of attachment.

b. Check waste gate, actuator, controller, oil and vent
lines. overboost relief valve, and compressor housing
for ieakage, apparent damage, security of attachment.
and evidence of wear. Check waste gate return spring
for condition and security.

INSPECTION

HOURS YEARS COMPLETED BY

a3

Turbocharger -
a. Remove heat shields ang inspect for burned areas,
buiges or cracks. Remove tailpipe and ducting -
Inspect turbine for coking, carbonization, oil deposits,
and turbine impellers for damage.

35

Engine Qil Change -
Turbocharged and Normally Aspirated Engines With Oil Filters:
a. Remove and repiace short oil filter (approximately 4.8
inches long).
b. Add recommended grade aviation oil to repiace oil lost
in existing filter.

37

Engine Oil Change -
Normally Aspirated Engines Without Qil Filters:
a. Engine Oils Without Qil Filter - Drain oil sump and oil
cooler, Clean and inspect screens, and refill with
recommended grade aviation oil.

integral Fuel Tanks - Drain fuel and check tank interior and
outlet screens.

Fuel Quantity Indicators - Check for damage, security of
installation, and perform accuracy test.

EACH

Propeller Assembly - Overhaul.

Ventilation System - Inspect clamps, hoses, and valves for
condition and security.

400 | EACH

Oxygen Cylinder - inspect tor condition, check hydrostatic test
date and perform hydrostatic test, if due.

EACH

Vacuum System Air Filter - inspect tor damage, deterioration
and contamination. Clean or replace, if required.

NOTE: Smoking wilt cause premature filter

clogging.

Vacuum System relief Valve - Inspect for condition and security.

Airspeed Indicator, Vertical Speed Indicator, and Magnetic
Compass - Calibrate.

EACH

Altimeter and Static System - Inspect in accordance with FAR
Part 91.411.

EACH

Battery - Check general condition and security. Check level of
electrolyte.

Replace all fairings, doors, and access hole covers - Ground
check engine, alternator charging rate, oil pressure, tachometer,
oil temperature and pressure gages. and general operation of
components.

Check that all appticable Cessna Service Bulietins, and Supplier
Service Bulleuns are complied with.

Check that all applicable Airworthiness Directives, and Federal
Aviation Regulations are comphed with.
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1

SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS
Please review each of these items for required compiiance

R 3 Ensure all Maintenance Record Entries required by Federal
Aviation Reguiations are completed before returning the airplane
{o service.
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CESSNA PROGRESSIVE CARE
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OPERATION NO. 1

Special Inspections Legends:

A
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First 12,000 hours and each 1000 hours thereafter: Check fuselage skins adjacent to cabin win-
dows, emergency exit door and main cabin door for cracks. Check emergency exit door tor cracks.
Check de-ice light lens for cracks.

First 10,000 hours and every 500 hours thereafter: Check belly skins for cracks and failed rivets.
Check main cabin door hinges for failed screws. Check emergency exit door jamb for cracks.

First 6000 hours and each 200 hours thereatter: Check main cabin door jamb for cracks.

Firat 4000 hours and each 200 hours thereafter: Check main cabin door fillet for cracks and rivet
failure.

First 10,000 hours and each 500 hours thereafter: Check bulkhead at sta. 55, 80, and 90 for cracks.
First 12,000 hours and each 1000 hours thereafter: Check bulkheads at sta. 8, 27, 35, 103 and aft
pressure bulkhead for cracks.

First 11,000 hours and each 3000 hours thereafter: Check front carry-thru spar and front doorpost
intersection for cracks and rivet failure.

First 4000 hours and each 200 hours thereafter: Check instrument panel and bulkhead at sta. 18 for
cracks and rivet failure.

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

At the first 50 hours, first 100 hours, and each 500 hours thereatter, or one year, whichever comes
first. :

Each 500 hours, and whenever improper operation is suspected. Replace brushes when worn to
.25 inch or less.

Overhaul components and replace rubber goods on-condition basis.

Each 600 hours or 1 year, whichever comes first.

Lubrication of the actuator is required each 1000 hours or 3 years, whichever comes first. Refer to
figure 2-5 for grease specification.

Lubricate each 100 hours (except in extreme dusty conditions). These controls are not repairable
and should be replaced every 1500 hours or sooner if required.

Clean filter per paragraph 2-21. Replace paper filters at least each 500 hours.

Check belt tension after 10 to 25 hours of operation. Refer to Section 17.

inspect each 500 hours.

. At the first 25 hours, first 50 hours, first 100 hours, and each 100 hours thereafter, 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 to minus two degrees, internal timing need not

be checked. If timing is out of tolerance, remove magneto from engine. Detailed Maintenance and

Overhaul Information covering Slick magnetos is available from Cessna Supply Division. Order

1037C1-13 for 4200/6200 series magnetos. '

Every 500 hours of operation, perform the following items:

a. Inspect contact points for condition and adjust or replace as required.

b. Inspect carbon brush, high-tension lead, and distributive block for condition. Clean or replace
parts as required.

c. Inspect impulse coupling and pawls for condition and replace as required. Use light pressure
only. Do not force when checking pawis.

d. Inspect and lubricate bearings; replace as required.

e. Lubricate contact point cam.

The magnetos must be overhauled or replaced with new or rebuilt magnetos at every engine over-

haul.

Replace engine compartment rubber hoses (Cessna installed only) every 5 years, or at engine over-

haul, 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 re-

placed within 120 days after receiving the new hoses(s) from Cessna. Replace drain hoses on con-

dition. Engine tiexible hoses (Continental Motors installed): refer to Continental Motors Mainten-

ance Manual and Continental Motor Engine Service Bulletins. '

Replace check valives in turbocharger oil lines each 1000 hours.
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MODEL P210 SERIES SERVICE MANUAL

CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1

First 25 hours:  Use MIL-L-6082 Avaition grade straight mineral oil to replenish supply. After first 25
hours: Drain sump and remove and replace filter. Refill sump with recommended grade of ashiess
dispersant oil. Change oil and replace filter at least every six months, regardless of accumulated
hours.

Each 1000 hours.

See McCauley Service Manual; refer to hst of publcation.

Replace every 500 hours.

Replace filter each 100 hours.

Check electrolyte level and ciean battery box each 100 hours or S0 days.

Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory Ser-
vice Bulletin No. 0003. '

Each 100 hours or whenever fuel flow fluctuation is encountered, inspect tuel manifold valves, valve
covers, and tuel system components and lines for signs of leaks. Refer to Teledyne Continental
Motors Service Bulletin SBS5-7. '
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MODEL P210 SERIES SERVICE MANUAL
CESSNA PROGRESSIVE CARE

MODEL P210

OPERATION NO. 2

Registration No. Airplane Model and SN

Airplane Time

INSPECTION COMPLETED BY

Fuselage Surface - inspect for skin damage., loose rivets.
condition of paint, and check pitot-static ports and drain
holes tor obstruction. Inspect covers and fairings tor
security.

Emergency Locator Transmitter - Inspect tor security of
attachment and check operation by verifying transmitter
output. Check cumulative time and useful life of batteries
in accordance with FAR Part 91.52. Refer to Section 17 -

Operational Test ot Emergency Locator Transmitter.

Pilot's and Copilot’s Inertia Reels - Inspect for security of
installation, proper operation, and evidence of damage.

Seats, Seat Beits, and Shoulder Harnesses - Check general
condition and security. Check operation of seat stops and
adjustment mechanism. inspect belts for condition and
security of fasteners.

Windows, Windshield, Doors, and Seals - Inspect general
condition. Check latches, hinges, and seals for condition,
operation, and security of attachment.

Flight Controls - Check freedom of movement and proper
operation through full travel with and without flaps
extended. Check electric trim controls for operation (as
applicabie).

Portable Hand Fire Extinguisher - Inspect for proper
operating pressure, condition, security of installation, and
servicing date.

Seat Tracks and Stops - Inspect seat tracks for condition
and security of installation. Check seat track stops for
damage and correct location. Ensure inspection of seat
rails for cracks EACH 50 HOURS. Refer to Section 3.

Fuel Line and Selector Valve Drain(s) - Remove plug and
drain.

Brakes, Master Cylinders, and Parking Brake - Check
master cylinders and parking brake mechanism tor
condition and security. Check Huid level and test operation
of toe and parking brake.

Main Gear Tubular Struts - Inspect for cracks. dents,
corrosion, condition of paint or other damage. Check axles
for condition and security.

Wheelis, Brake Discs, and Linings - inspect for wear.
cracks, warps, dents, or other damage. Check whesel
through-bolts and nuts for looseness.

Tires - Check tread wear and general condition. Check for
proper inflation.

Main Landing Gear Strut-to-Pivot Attachment - Check for

damage. cracks, loose rivets, bolts and nuts and security of

attachment.

Nose Gear Steering Mechamism - Check for wear, security,
and proper rigging.
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CESSNA PROGRESSIVE CARE

MODEL P210
OPERATION NO. 2

Registration No. Airplane Model and SN

Airplane Time

INSPECTION COMPLETED BY

0

8 Nose Gear - Inspect torque links, steering rods, and boots

for condition and secunty ot attachment. Check strut for
evidence of leakage and proper extension. Check strut
barrel for corrosion, pitting, and cleanliness. Check

shimmy damper and/or bungees for operation, leakage, and

attach points for wear and security.

g Nose Gear Fork - Inspect for cracks, general condition, and

security of attachment.

11 Nose Gear Attachment Structure - inspect for cracks,
corrasion, or other damage and security of attachment.

12 Landing Gear - Perform five fauit-free cycles.

NOTE: The airplane must be placed on jacks
before inspection of landing gear
retraction System. An external power
source of at least 60 amperes should be
used in place of the airplane battery
while operating the system.

13 Main Landing Gear - Check downlock engagement.

14 Landing Gear System - Check adjustment of main and
nose gear up and down switches, and operation of gear
position indicator.

15 Throttie Operated Gear Warning System - Check condition

of wiring ana security of components. Perform rigging
check (refer to Figure 5-8).

16 Nose Gear Doors and Linkage - Check for .25 inch
minimum clearance throughout up and down cycles, and
proper fit when closed. Check linkage for wear, damaged
bearings. distortion, and superficial damage.

17 Hydraulic System - Check all components for leaks and
external damage to components or mounting structure.

19 Powerpack - Clean self relieving check valve filter.

22 Powerpack - Perform hydraukic pressure checks of primary
relief valve. thermal relief valve, and pressure switch. Can

be operationally pressure checked in the aircraft without

power pack removal from aircraft (reter to paragraph 5-6A).

To determine if relief valve disassembly or adjustment is
necessary, relief valves can be bench checked after
removal from power pack (refer to paragraph 5-12A).

1 Cowling and Cow! Flaps - Inspect for cracks, dents, and
other damage, security of cow! fasteners, and cowl
mounted landing lights for attachment. Check cowl flaps
for condition, security, and operation.

2 Engine - Inspect for evidence of oil and fuel leaks. Wash
_engine and check for securily ol accessories.

3 Cowl Fiap Controls - Check freedom of movement through

full travel.

4 Engine Propeller Controls, and Linkage - Check general

condition, freedom of movement through tull range. Check
for proper travel, security of atachment. and for evidence

of wear. Check lnction locks tor proper operation.

2-54

8 Induction System - Check security of clamps. tubes, and
ducting. Inspect tor evidence of leakage.
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 2

Registration No. Airplane Model and SN Airplane Time
INSPECTION COMPLETED BY

J 11 Alternate Inducuton Air System - Check for obstructions,
operation, and security.

J 12 Alternator and Electrical Connections - Check condition and
security of alternator and support brackets. Check
alternator belts for condition and proper adjustment.

J 15 Oil Cooler - Check for obstructions, leaks, and security of
attachment.

J 16 Exhaust System - Inspect couplings, seals and expansion
joints for cracks and security. Air leak check exhaust
system. Refer to Sections 12 and 12A, Paragraphs 12-98
and 12A-102, for inspection procedures.

J 17 Exhaust System (turbocharged engine) - Inspect couplings,
seals, clamps, and expansion joints for cracks. Air leak
check exhaust stem and security. Refer to Sections 12 and
12A, Paragraphs 12-98 and 12A-102, for inspection
procedures.

J 27 Hoses, Metal Lines, and Fittings - inspect for signs of oil
and fuel leaks. Check for abrasions, chafing, security,
proper routing and support and for evidence of
deterioration.

J 30 Engine Baffles and Seals - Check condition and security of
attachment.

J 32 Turbocharger -

: a. Inspect turbocharger mounting brackets, ducting,
linkage, and attaching parts for general condition,
leakage or damage, and security of attachment.

b. Check waste gate, actuator, controller, oil and vent
lines, overboost relief valve, and compressor
housing for leakage, apparent damage, security of
attachment, and evidence of wear. Check waste
gate return spring for condition and security.

J 35 Engine Oil Change -
Turbocharged and Normalily Aspirated Engines With Qit
Filters:

a. Remove and replace short oil filter (approximately
4.8 inches long).

b. Addrecommended grade aviation oil to replace oil
lost in existing filter.

J 37 Engine Oil Change -
Normally Aspirated Engines Without Oil Filters:

a. Engine QOils Without Qil Filter - Drain oil sump and
oil cooler, Clean and inspect screens, and refill
with recommended grade aviation oil.

K 4 Fuel Tank Drains - Drain water and sediment.

K 6 Fuel Selector Valve - Check controls for detent in each
position, security of attachment, and for proper placards.

L 1 Propelier Govetnor and Control - Inspect for oil and grease
leaks. If leakage 1s evident, refer to McCauley Service
Manual.

L 2 Propeller Mounung - Check for security of installation.

L 3 Propelier Blades - inspect for cracks, dents, nicks,
scratches, erosion. corrosion, or other damage.

L 4 Spinner - Check general condition and attachment.
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CESSNA PROGRESSIVE CARE
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OPERATION NO. 2

Registration No. Airplane Model and SN Airplane Time

INSPECTION COMPLETED BY

M 4 Pitot Tube and Stall Warning Vane - Check tor condition
and obstructions.

M 5 Pitot Tube Heater Element - Perform operational check.

M 6 Propeller Anti-ice Slip Rings, Brushes and Boots - Inspect
for condition, and security. Perform operational check.

N 1 Vacuum System - Inspect for condition and security.

N 2 Vacuum System Hoses - Inspect for hardness,
deterioration, looseness, or collapsed hoses.

N 4 Vacuum System Air Filter - inspect for damage,
deterioration and contamination. Clean or replace, if
required.

NOTE: Smoking will cause premature filter
clogging.

N 5 Vacuum System relief Valve - Inspect for condition and
security.

N 6 Instruments - Check general condition and markings for
legibility.

0 2 Instrument, Cabin, Navigation, Beacon, Strobe, and Landing
Lights - Check operation, condition of lens, and security of
attachment.

e} 3 Circuit Breakers and Fuses - Check operation and
condition. Check for required number of spare fuses.

Q 1 Brakes - Test toe brakes and parking brake for proper
operation.
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 2
SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS

Please review each of these items for required compliance

B 1 Fuselage Surface - Inspect for skin damage, loose rivets, A
condition of paint, and check pitot-static ports and drain holes
for obstruction. Inspect covers and fairings for security.

INSPECTION
COMPLETED BY

B8 2 Internal Fuselage Structure - Inspect bulkheads, doorposts, B
stringers, doublers, and skins for corrosion, cracks, buckies, and
loose rivets, bolts and nuts.

B 10 Windows, Windshield, Doors, and Seals - Inspect general
condition. Check latches, hinges, and seals for condition,
operation, and security of attachment.

B 11 Upholstery, Headliner, Trim, and Carpeting - Check condition EACH | EACH
and clean as required. 400 1

D 3 Brake Lines, Whee! Cylinders, Hoses, Clamps, and Fittings - EACH | EACH
Check for leaks, condition, and security and hoses for bulges 400 1
and deterioration. Check brake lines and hoses for proper
routing and support. (See Cessna SEB92-8)

O
/]

Main Landing Gear Strut-to-Pivot Attachment - Check for
damage, cracks, loose rivets, boits and nuts and security of
attachment.

10 Wheel Bearings - Clean, inspect and iube. C

Powerpack - Hydraulic fluid contamination check. D

o|o|o
3

21 Powerpack - Check condition and wear of brushes in E
servomotor.

o

23 Landing Gear System - Overhaul main gear downlock actuators, F
main and nose gear actuators, landing gear selector valve,
emergency hand pump. and pressure switch. Replace all
rubber goods.

D 24 Brake System - Overhaul brake discs, parking brake system, F
wheel cylinders, and master cylinders. Replace brake pads and
all rubber goods. _

E 4 Autopilot Rigging - Check per Avionics installation Manual. G EACH

H 5 Elevator Trim Tab Actuator - Clean, lubricate, and check free- H
play.

J 4 Engine Propeller Controls, and Linkage - Check general G }
condition, freedom of movement through full range. Check for
proper travel, security of attachment, and for evidence of wear.
Check friction locks for proper operation.

J 10 Induction Air Filter - Remove and clean, Inspect for damage, J
and service per paragraph 2-21.

J 12 Alternator and Electrical Connections - Check condition and K
security of aiternator and support brackets. Check alternator
belts for condition and proper adjustment.

J 13 Alternator - Check brushes, leads, commutator or slip ring for L
wear.

J 20 Magnetos - Check external condition, security, and electrical M
leads for condition. Check timing to engine and internal timing if
engine tlminﬂmuires adjustment.

J 21 Magnetos - Timing Procedures and intervals, lubrication, and N
overhaul procedures.

J 27 Hoses, Metal Lines, and Fittings - Inspect for signs of oil and (o]
fuel leaks. Check for abrasions, chafing. security, proper routing
and support and for evidence of deterioration.
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OPERATION NO. 2 ‘

INSPECTION
SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY

Please review each of these items for required compliance

J 32 Turbocharger - P

a. Inspect turbocharger mounting brackets, ducting,
linkage, and atiaching parts for general condition,
leakage or damage, and security of attachment.

b. Check waste gate, actuator, controller, oil and vent
lines, overboost relief valve, and compressor housing
for leakage, apparent damage, security of attachment,
and evidence of wear. Check waste gate return spring
for condition and securnty.

J 33 Turbocharger - P
a. Remove heat shields and inspect for burned areas,
bulges or cracks. Remove tailpipe and ducting -
Inspect turbine for coking, carbonization, oil deposits,
and turbine impeliers for damage.
J 35 Engine Oil Change -
Turbocharged and Normally Aspirated Engines With Oil Filters:
a. Remove and replace short oil filter (approximately 4.8
inches long). 0]
b. Addrecommended grade aviation oil to replace oil lost
in existing filter.
J 37 Engine Oil Change - o
Normally Aspirated Engines Without Oil Filters:
a. Engine Oils Without Oil Filter - Drain oil sump and oil
cooler, Clean and inspect screens, and refili with
recommended grade aviation oil.

K 2 Integral Fuel Tanks - Drain fuel and check tank interior and R
outlet screens.

K 9 Fuel Quantity Indicators - Check for damage, security of EACH
installation, and perform accuracy test. 1

L 9 Propeller Assembly - Overhaul. S

M 1 Ventilation System - Inspect clamps, hoses, and valves for 400 | EACH
condition and security. 1

M 9 Oxygen Cylinder - Inspect for condition, check hydrostatic test EACH
date and perform hydrostatic test, if due. 5

N 4 Vacuum System Air Filter - Inspect for damage. deterioration T

and contamination. Clean or replace, if required.

NOTE: Smoking will cause premature filter

clogging.

N 5 Vacuum System relief Valve - Inspect for condition and secunty. U

N 10 Airspeed Indicator, Vertical Speed Indicator, and Magnetic EACH
Compass - Calibrate. ‘ 2

N 11 Altimeter and Static System - Inspect in accordance with FAR EACH
Part 91.411. 2

o 4 Battery - Check general condition and security. Check level of \"
electroiyte.

P 1 Replace all fairings, doors, and access hole covers - Ground
check engine, alternator charging rate, oil pressure, tachometer,
oil temperature and pressure gages. and general operation of
components.

R 1 Check that all applicable Cessna Service Bulletins, and Supplier
Service Bullietins are complied with.

R 2 Check that all apphicable Airworthiness Directives, and Federal
Aviation Regulations are complied with.
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OPERATION NO. 2

INSPECTION
SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY
Please review each of these items for required compliance
R 3 Ensure ali Maintenance Record Entries required by Federal
Aviation Regulations are completed before returning the airplane
to service.
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Special Inspections Legends:

Irxe-
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First 12,000 hours and each 1000 hours thereafter: Check fuselage skins adjacent to cabin win-
dows, emergency exit door and main cabin door for cracks. Check emergency exit door for cracks.
Check de-ice light lens for cracks.

First 10,000 hours and every 500 hours thereafter: Check belly skins for cracks and failed rivets.
Check main cabin door hinges for failed screws. Check emergency exit door jamb for cracks.

First 6000 hours and each 200 hours thereafter: Check main cabin door jamb for cracks.

Firat 4000 hours and each 200 hours thereafter: Check main cabin door fillet for cracks and rivet
failure.

First 10,000 hours and each 500 hours thereafter: Check bulkhead at sta. 55, 80, and S0 for cracks.
First 12,000 hours and each 1000 hours thereafter: Check bulkheads at sta. 8, 27, 35, 103 and aft
pressure bulkhead for cracks.

First 11,000 hours and each 3000 hours thereafter: Check front carry-thru spar and front doorpost
intersection for cracks and rivet failure.

First 4000 hours and each 200 hours thereafter: Check instrument panel and bulkhead at sta. 18 for
cracks and rivet failure.

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

At the first 50 hours, first 100 hours, and each 500 hours thereafter, or one year, whichever comes
first.

Each 500 hours, and whenever improper operation is suspected. Replace brushes when worn to
.25 inch or less.

Overhaul components and replace rubber goods on-condition basis.

Each 600 hours or 1 year, whichever comes first.

Lubrication of the actuator is required each 1000 hours or 3 years, whichever comes first. Refer to
figure 2-5 tor grease specification.

Lubricate each 100 hours (except in extreme dusty conditions). These controls are not repairable
and should be replaced every 1500 hours or sooner if required.

Clean filter per paragraph 2-21. Replace paper filters at least each 500 hours.

Check belt tension after 10 to 25 hours of operation. Refer to Section 17.

Inspect each 500 hours. '

. At the first 25 hours, first 50 hours, first 100 hours, and each 100 hours thereafter, 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 to minus two degrees, internal timing need not

be checked. If timing is out of tolerance, remove magneto from engine. Detailed Maintenance and

Overhaul Information covering Slick magnetos is available from Cessna Supply Division. Order

1037C1-13 for 4200/6200 series magnetos.

Every 500 hours of operation, perform the following items:

a. Inspect contact points for condition and adjust or replace as required.

b. Inspect carbon brush, high-tension lead, and distributive block for condition. Clean or replace
parts as required.

c. Inspect impulse coupling and pawls for condition and replace as required. Use light pressure
only. Do not force when checking pawils.

d. Inspect and lubricate bearings; replace as required.

e. Lubricate contact point cam.

The magnetos must be overhauled or replaced with new or rebuilt magnetos at every engine over-

haul.

Replace engine compartment rubber hoses (Cessna installed only) every 5 years, or at engine over-

haul, 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 re-

placed within 120 days after receiving the new hoses(s) from Cessna. Replace drain hoses on con-

dition. Engine flexible hoses (Continental Motors installed): refer to Continental Motors Mainten-

ance Manual and Continental Motor Engine Service Bulletins.

Replace check valves in turbocharger oil lines each 1000 hours.
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MODEL P210 SERIES SERVICE MANUAL

CESSNA PROGRESSIVE CARE
- MODEL P210

OPERATION NO. 2

First 25 hours: Use MIL-L-6082 Avaition grade straight mineral oit to replenish supply. After first 25
hours: Drain sump and remove and replace filter. Refill sump with recommended grade of ashless
dispersant oil. Change oil and replace filter at ieast every six months, regardiess of accumulated
hours.

Each 1000 hours.

See McCauley Service Manual; refer to list of publication.

Replace every 500 hours.

Replace filter each 100 hours.

Check electrolyte level and clean battery box each 100 hours or 90 days.

. Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory Ser-

vice Bulletin No. 0003.

Each 100 hours or whenever fuel flow fluctuation is encountered, inspect fuel manifold valves, valve
covers, and fuel system components and lines for signs of leaks. Refer to Teledyne Continental
Motors Service Bulletin SB95-7.
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OPERATION NO. 3

Registration No. ' Airplane Model and SN

Airplane Time

INSPECTION COMPLETED BY

13

Aileron, Elevator, and Rudder Stops - Check for damage
and security.

15

Seat Tracks and Stops - Inspect seat tracks for condition
and security of installation. Check seat track stops for
damage and correct location. Ensure inspection of seat
rails for cracks EACH 50 HOURS. Reter to Section 3.

Wing Surfaces and Tips - inspect for skin damage, loose
rivets, and condition of paint.

Wing Spar Fittings - Check for evidence of wear. Check
attach bolts tor indications of looseness and retorque as
required.

Wing Structure - inspect spars, ribs, skins, and stringers for
cracks. wrinkles, loose rivets, corrosion, or other damage.

Metal Lines. Hoses, Clamps, and Fittings - Check for leaks,
condition. and security. Check for proper routing and

support.

Wing Access Plates - Check for damage and security of
installation.

Vertical and Honizontal Stabilizers, Tips and Tailcone -
Inspect externally for skin damage and condition of paint.

Vertical and Horizontal Stabilizers and Tailcone structure -
inspect bulkheads, spars. ribs, and skins for cracks,
wrinkles. loose rivets, corrosion, or other damage. Inspect
vertical and horizontal stabilizer attach bolts for looseness.
Retorque as necessary. Check security of inspection
covers, fairings. and tips.

m

Ailerons, Hinges - Check condition, security and operation.

Aileron Structure, Control Rods, Hinges, Balance Weights,
Bellcranks. Linkage, Bolts, Pulleys, and Pulley Brackets -
Check condition, operation, and security of attachment.

Ailerons and Cables - Check operation and security of
stops. Check cables for tension, routing, fraying, corrosion,
and turnbuckle safety. Check travel if cable tension
requires adjustment or if stops are damaged. Check
fairjeads and rub strips for condition.

Aileron Controls - Check freedom of movement and proper
operation through full travel with and without flaps
extended.

Flaps - Check tracks, roliers, and control rods for security
of attachment. Check rod end bearings for corrosion and
lubricate. Check operation.

Flap Actuator Threads - Clean and iubricate. Reler to
paragraph 2-47 for detailed instructions.

Flap Structure, Linkage. Belicranks, Pulleys. and Pulley
Brackets - Check for condition, operation and security.

Wing Flap Control - Check operation through full travel and
observe Flap Position indicator for proper indicaton.

Flaps and Cables - Check cables for proper tension,
routing, traying, corrosion, and turnbuckle safety. Check
wravel if cable tension requires adjustment.

2-62

6

Flap Motor, Actuator, and Limit Switches (electric flaps) -
Check wiring and terminals for condition and security.
Check actuator for condition and security.
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OPERATION NO. 3
Registration No. Airplane Model and SN ) Airplane Time

INSPECTION COMPLETED BY

€1 1 Elevator Control - Theck freedom of movement and proper
operation through full travei with and without flaps
extended.

G 2 Elevator, Hinges, and Cable Attachment - Check condition,
security, and operation.

G 4 Elevator Arm - Check bolts, linkage, and push-pull tube for
condition, operation, and security. Check travels if cables
require tension adjustment or if stops are damaged.

H 1 Elevator Trim Tab and Hinges - Check condition, security,
and operation.

H 2 Elevator Trim System - Check cables, push-pull rods,
belicranks, pulleys, turnbuckles, fairleads, rub strips, etc.
for proper routing, condition, and security.

H 4 Elevator Trim Tab Stop Blocks - Inspect for damage and
security.

H 6 Elevator Trim Tab Actuator - Free-Play limits inspection.
(Refer to Section 9-14).

t 1 Rudder - Inspect the rudder skins for cracks and loose
rivets, rudder hinges for condition, cracks and security;
hinge boits, hinge bearings, hinge attach fittings, and
bonding jumper for evidence ot damage and wear, failed
fasteners, and security. Inspect the rudder hinge bolts for
proper satetying of nuts with cotter pins. Inspect balance
weight for looseness and the supporting structure for
damage.

1 3 Rudder Tips, Hinges, Stop Bolts, Clips, and Cable
Attachments - Check condition, security, and operation.

| 4 Rudder - Check internal surfaces for corrosion, condition ot
fasteners. and balance weight attachment.

J 1 Cowling and Cowl Flaps - inspect for cracks, dents, and
other damage, security of cowl fasteners, and cowl
mounted landing tights for attachment. Check cowl flaps
lor condition, security, and operation.

J 2 Engine - inspect for evidence of oil and fuel leaks. Wash
engine and check for security of accessories.

J 3 Cowl Flap Controls - Check freedom of movement through
full travel.

J 4 Engine Propeller Controls, and Linkage - Check general
condition, freedom of movement through full range. Check
for proper travel, security of attachment, and for evidence
of wear. Check friction locks for proper operation.

J § Ignition Switch and Electrical Harness - Inspect for damage,
condition, and security.

J 8 Induction System - Check security of clamps, tubes, and
ducting. Inspect for evidence of leakage.

J 9 Induction Airbox, Valves, Doors, and Controls - Remove air
titer and inspect hinges, doors, seals, and attaching parts
for wear and security. Check operation. Clean and inspect
air filter and re-oil it flock-coated.

J 10 Induction Air Filter - Remove and clean, inspect for
damage. and service per paragraph 2-21.

J 11 Alternate Induction Air System - Check tor obstructions,
operation, and security. ‘
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J T2 Altéernator and Elecincal Connections - Check condition and
security of alternator and support brackets. Check
alternator belts for condition and proper adjustment.

J 14 Starter, Starter Solenoid, and Electrical Connections -
Check for condition of starter brushes, brush leads, and
commutator.

J 15 Oil Cooler - Check for obstructions, leaks, and security of
attachment.

J 16 Exhaust System - Inspect couplings, seals and expansion
joints for cracks and securnity. Air ieak check exhaust
system. Refer to Sections 12 and 12A, Paragraphs 12-98
and 12A-102, for inspection procedures.

J 17 Exhaust System (turbocharged engine) - inspect couphings,
seals, clamps, and expansion joints for cracks. Air leak
check exhaust stem and security. Refer to Sections 12 and
12A, Paragraphs 12-98 and 12A-102, for inspection
procedures.

J 18 Auxiliary (Electric) Fuet Pump - Check pump and fittings for
condition, operation, security. Remove and clean filter (as
applicable).

J 19 Engine Driven Fuel Pump - Check for evidence of leakage,
security of attachment, and general condition.

J 20 Magnetos - Check external condition, security, and
electrical leads for condition. Check timing to engine and
internal timing if engine timing requires adjustment.

J 22 Ignition Harness and Insulators - Check for proper routing,
deterioration, and condition of terminals.

J 23 Spark Plugs - Remove, clean analyze, test, gap. and rotate
top pltgs-to-bottom and bottom plugs-to-top.

J 25 Fuel Injection System - Check security of fuel-air control .
unit, manifold vaive, nozzles, screws and pump. Check fuel
lines for leaks, interterence, and proper routing.

J 26 Engine Primer - Check for leakage, operation, and security

J 27 Hoses, Metal Lines, and Fittings - inspect for signs of oil
and fuel leaks. Check for abrasions, chafing, security,
proper routing and support and for evidence of
deterioration.

J 28 Cold and Hot Air Hoses - Check condition, routing, and
security.

J 29 Engine Cylinders, Rocker Box Covers, and Pushrod
Housings - Check for fin damage, cracks, oil leakage,
security of attachment, and gﬂeral condition.

J 30 Engine Batfies and Seals - Check condition and secunty of
attachment.

J 31 Crankcase, Oil Sump, and Accessory Section - Inspect tor
cracks and evidence of oil leakage. Check boits and nuts
for looseness and retorque as necessary. Check crankcase
breather lines for obstructions, security, and general
condition.
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INSPECTION COMPLETED BY

32

Turbocharger -

a. Inspect turbocharger mounting brackets, ducting,
linkage, and attaching parts for general condition,
leakage or damage, and security of attachment.

b. Check waste gate, actuator, controller, oil and vent
lines, overboost relief vaive, and compressor
housing for leakage, apparent damage, security of
attachment, and evidence of wear. Check waste
gate return spring for condition and security.

34

Heater Components - Inspect all components for condition
and security.

35

Engine Oil Change -
Turbocharged and Normally Aspirated Engines With Qil
Filters:
a. Remove and replace short ail filter (approximately
4.8 inches long).
b. Add recommended grade aviation oil to replace oil
lost in existing filter.

37

Engine Qil Change -
Normally Aspirated Engines Without Qil Filters:
a. Engine Oils Without Qil Filter - Drain oil sump and
oil cooler, Clean and inspect screens, and refill
with recommended grade aviation oil.

Integral Fuel Tanks - Check for evidence of leakage and
condition of tuel caps, adapters, and placards.

Fuel System - Inspect piumbing and components for
mounting and security.

Fuel Tank Drains - Drain water and sediment.

Fuel Tank Vent Lines and Vent Valves - Check vents for
obstruction and proper positioning. Check valves for
operation. .

Throttie - Operated Auxiliary Fuel Pump Switch. Check
condition of wiring and security of components. Perform
rim check (refer to Paragraph 13-35).

Fuel Strainer, Drain Vaive, and Controls - Check freedom of
movement, securnty, and proper operation. Disassemble,
flush, and clean screen and bowi.

Propeller Governor and Control - Inspect tor oil and grease
leaks. It leakage is evident, refer to McCauley Service
Manual.

Propeller Mounting - Check for security of installation.

Propeller Blades - Inspect for cracks, dents, nicks,
scratches, erosion, corrosion, or other damggg.

Spinner - Check general condition and attachment.

Spinner and Spinner Bulkhead - Remove spinner. wash,
and inspect for cracks and fractures.

Heater Components, Inlets. and Outlets - Inspect all lines,
connections, ducts, clamps, seals. and gaskets for
condition, restriction, and security.

Pitot Tube and Stail Waming Vane - Check for condition
and obstructions.

(2]

Pitot Tube Heater Element - Perform operational check.

Propeller Anti-ice Slip Rings, Brushes and Boots - Inspect
for condition, and security. Perform operatonal check.
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N~ 3 Vacuum Pump - Check for condition and security. Check
vacuum system breather line for obstructions, condition,
and security

o 5 Battery Box and Cables - Clean and remove any corrosion.
Check cables for routing, support, and security ot
connections.
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SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS

Please review each of these items for required compliance

B 1 Fuselage Surface - inspect for skin damage, loose rivets, A
condition of paint, and check pitot-static ports and drain holes
for obstruction. Inspect covers and tairings for security.

INSPECTION
COMPLETED BY

8 2 Intermal Fuselage Structure - Inspect bulkheads. doorposts, B
stringers, doublers, and skins for corrosion, cracks, buckles, and
loose rivets, bolts and nuts.

B 10 Windows, Windshield, Doors, and Seals - inspect general
condition. Check latches, hinges, and seals for condition,
operation, and security of attachment.

8 11 Upholstery, Headliner, Trim, and Carpeting - Check condition EACH | EACH
and clean as required. 400 1

o} 3 Brake Lines, Wheel Cylinders, Hoses, Clamps, and Fittings - EACH | EACH
Check for leaks, condition, and security and hoses for bulges 400 1
and deterioration. Check brake iines and hoses for proper
routing and support. (See Cessna SEB92-8)

D 6 Main Landing Gear Strut-to-Pivot Attachment - Check for
damage, cracks, loose rivets, boits and nuts and secunty of
attachment.

10 Wheel Bearings - Clean, inspect and lube.

mjo|o

0
D 20 Powerpack - Hydraulic fluid contamination check.
D

21 Powerpack - Check condition and wear of brushes in
Servomotor.

O 23 Landing Gear System - Overhaul main gear downlock actuators, F
main and nose gear actuators, landing gear selector vaive,
emergency hand pump, and pressure switch. Replace all
rubber goods.

D 24 Brake System - Overhaul brake discs, parking brake system, F
wheel cylinders, and master cylinders. Replace brake pads and
all rubber goods.

E 4 Autopilot Rigging - Check per Avionics Installation Manual. G EACH

H 5 Elevator Trim Tab Actuator - Clean, lubricate, and check free- H
play.

J 4 Engine Propelier Controls, and Linkage - Check general G |
condition, freedom of movement through fuil range. Check for
proper travel, security of attachment, and for evidence of wear.
Check friction locks for proper operation.

J 10 Induction Air Filter - Remove and clean, Inspect for damage, J
and service per paragraph 2-21.

J 12 Alternator and Electrical Connections - Check condition and K
security of alternator and support brackets. Check alternator
beits for condition and proper adjustment.

J 13 Alternator - Check brushes, leads, commutator or ship ring for L
wear.

J 20 Magnetos - Check external condition, security, and electrical M
leads for condition. Check timing to engine and internal iming if
engiﬁtiming requires adjustment.

J 21 Magnetos - Timing Procedures and intervals, lubrication, and N
overhaul procedures.

J 27 Hoses, Metal Lines, and Fittings - Inspect for signs of oil and 0
fuel leaks. Check for abrasions, chafing, security, proper routing
and support and for evidence of deterioration.
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INSPECTION
SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY

Please review each of these items for required compliance

J 32 Turbocharger - P

a. Inspect turbocharger mounting brackets, ducting,
linkage, and attaching parts for general condition,
leakage or damage, and security of attachment.

b. Check waste gate, actuator, controller, oil and vent
lines, overboost relief valve, and compressor housing
for leakage, apparent damage, security of attachment,
and evidence of wear. Check waste gate return spring
for condition and security.

J 33 Turbocharger - P

a. Remove heat shields and inspect for burned areas,
buiges or cracks. Remove tailpipe and ducting -
Inspect turbine for coking, carbonization, oil deposits,
and turbine impellers for damage.

J 35 Engine Oil Change -
Turbocharged and Normally Aspirated Engines With Oil Filters:

a. Remove and replace short oil filter (approximately 4.8

inches long). (0]
b. Add recommended grade aviation oil to replace oil lost
in existing fitter.
J 37 Engine Oii Change - 0]

Normally Aspirated Engines Without Oil Filters:
a. Engine Oils Without Oil Filter - Drain oil sump and oil
cooler, Clean and inspect screens, and refill with
recommended grade aviation oil.

K 2 Integral Fuel Tanks - Drain fuel and check tank interior and R
outlet screens.

K 9 Fuel Quantity indicators - Check for damage, security of EACH
installation, and perform accuracy test. 1

L 9 Propeller Assembly - Overhaul. S

M 1 Ventilation System - Inspect ciamps, hoses, and valves for 400 | EACH
condition and security. 1

M 9 Oxygen Cylinder - Inspect for condition, check hydrostatic test EACH
date and perform hydrostatic test, if due. 5

N 4 Vacuum System Air Filter - Inspect for damage, deterioration T

and contamination. Clean or replace, if required.

NOTE: Smoking will cause premature filter

_clogging.

N § Vacuum System relief Valve - Inspect for condition and security. U

N 10 Airspeed Indicator, Vertical Speed Indicator, and Magnetic EACH
Compass - Calibrate. 2

N 11 Altimeter and Static System - Inspect in accordance with FAR EACH
Part 91.411. 2

o 4 Battery - Check general condition and security. Check level of \
electroiyte.

P 1 Replace all fairings, doors, and access hole covers - Ground

check engine, alternator charging rate, oil pressure, tachometer,
oil temperature and pressure gages, and general operation of
components.

R 1 Check that ail applicable Cessna Service Bulletins, and Supplier
Service Bulletins are complied with.

R 2 Check that all applicable Airworthiness Directives, and Federal
Aviation Regulations are complied with.
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SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS
Please review each of these items for required compliance

R 3 Ensure all Maintenance Record Entries required by Federal
Aviation Regulations are completed before returning the airplane
to service.

INSPECTION
COMPLETED BY
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Special Inspections Legends:

A

IrXxe

2-70
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First 12,000 hours and each 1000 hours thereafter. Check fuselage skins adjacent to cabin win-
dows, emergency exit door and main cabin door for cracks. Check emergency exit door for cracks.
Check de-ice light lens for cracks.

First 10,000 hours and every 500 hours thereafter: Check belly skins for cracks and failed rivets.
Check main cabin door hinges for failed screws. Check emergency exit door jamb for cracks.

First 6000 hours and each 200 hours thereafter: Check main cabin door jamb for cracks.

Firat 4000 hours and each 200 hours thereafter: Check main cabin door fillet for cracks and rivet
failure.

First 10,000 hours and each 500 hours thereafter: Check bulkhead at sta. 55, 80, and 90 for cracks.
First 12,000 hours and each 1000 hours thereafter: Check bulkheads at sta. 8, 27, 35, 103 and aft
pressure bulkhead for cracks.

First 11,000 hours and each 3000 hours thereafter: Check front carry-thru spar and front doorpost
intersection for cracks and rivet failure.

First 4000 hours and each 200 hours thereafter: Check instrument panel and bulkhead at sta. 18 for
cracks and rivet failure.

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

At the first 50 hours, first 100 hours, and each 500 hours thereafter, or one year, whichever comes
first.

Each 500 hours, and whenever improper operation is suspected. Replace brushes when worn to
.25 inch or less.

Overhaul components and replace rubber goods on-condition basis.

Each 600 hours or 1 year, whichever comes first.

Lubrication of the actuator is required each 1000 hours or 3 years, whichever comes first. Refer to
figure 2-5 tor grease specification.

Lubricate each 100 hours (except in extreme dusty conditions). These controls are not repairable
and shouid be replaced every 1500 hours or sooner if required.

Clean filter per paragraph 2-21. Replace paper filters at least each 500 hours.

Check belt tension after 10 to 25 hours of operation. Refer to Section 17.

Inspect each 500 hours.

. At the first 25 hours, first 50 hours, first 100 hours, and each 100 hours thereafter, 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 to minus two degrees, internal timing need not

be checked. If timing is out of tolerance, remove magneto from engine. Detailed Maintenance and

Overhaul Information covering Slick magnetos is available from Cessna Supply Division. Order

1037C1-13 for 4200/6200 series magnetos.

Every 500 hours of operation, perform the following items:

a. Inspect contact points for condition and adjust or replace as required.

b. Inspect carbon brush, high-tension lead, and distributive block for condition. Clean or replace
parts as required.

c. Inspect impulse coupling and pawls for condition and replace as required. Use light pressure
only. Do not force when checking pawis.

d. Inspect and lubricate bearings; replace as required.

e. Lubricate contact point cam.

The magnetos must be overhauled or replaced with new or rebuilt magnetos at every engine over-

haul.

Replace engine compartment rubber hoses (Cessna installed only) every 5 years, or at engine over-

haul, 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 re-

placed within 120 days after receiving the new hoses(s) from Cessna. Replace drain hoses on con-

dition. Engine flexible hoses (Continental Motors installed): refer to Continental Motors Mainten-

ance Manual and Continental Motor Engine Service Bulletins.

Replace check valves in turbocharger oil lines each 1000 hours.
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First 25 hours: Use MIL-L-6082 Avaition grade straight mineral oil to replenish supply. After first 25
hours: Drain sump and remove and replace filter. Refilt sump with recommended grade of ashiess
dispersant oil. Change oil and replace filter at least every six months, regardless of accumulated

“hours.

Each 1000 hours.

See McCauley Service Manual; refer to list of publication.

Replace every 500 hours.

Replace filter each 100 hours.

Check electrolyte level and clean battery box each 100 hours or 90 days.

Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory Ser-
vice Bulletin No. 0003.

Each 100 hours or whenever fuel flow fluctuation is encountered, inspect fuel manifold valves, valve
covers, and fuel system components and lines for signs of leaks. Refer to Teledyne Continental
Motors Service Bulletin SB95-7.
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Registration No. Airplane Model and SN Airplane Time

INSPECTION COMPLETED BY

Placards and Decals - Inspect presence, legibility, and
security. Consult Pilot's Operating Handbook and FAA-
Approved Airpiane Flight Manual for required placards.

Fuselage Surface - Inspect for skin damage, loose rivets,
condition of paint. and check pitot-static ports and drain
holes for obstruction. Inspect covers and fairings for
security.

Internal Fuselage Structure - Inspect bulkheads, doorposts,
stringers, doublers, and skins for corrosion. cracks,
buckles, and loose rivets, bolts and nuts.

Control Wheel Lock - Check general condition and
operation.

Fuselage Mounted Equipment - Check for generai condition
and security of attachment.

Antennas and Cables - Inspect for security of attachment,
connection, and condition.

Emergency Locator Transmitter - Inspect for security of
attachment and check operation by verifying transmitter
output. Check cumulative time and useful life of batteries
in accordance with FAR Part 91.52. Refer to Section 17 -
Operational Test of Emergency Locator Transmitter.

Instrument Panel Shock Mounts, Ground Straps, and
Covers - Inspect for deterioration, cracks, and security of
attachment.

Pilot's and Copilot's Inertia Reels - inspect for security of
installation, proper operation, and evidence of damage.

Seats, Seat Belts, and Shoulder Harnesses - Check general
condition and security. Check operation of seat stops and
adjustment mechanism. Inspect belts for condition and
security of fasteners.

Windows, Windshield, Doors, and Seals - Inspect general
condition. Check latches, hinges, and seals for condition,
operation. and security of attachment.

Flight Controls - Check freedom of movement and proper
operation through full travet with and without flaps
extended. Check electric trim controls for operation (as
applicabie.)

Portable Hand Fire Extinguisher - Inspect for proper
operating pressure, condition, security of installation, and
servicing date.

Seat Tracks and Stops - Inspect seat tracks for condition
and security of installation. Check seat track stops for
damage and correct location. Ensure inspection of seat
rails for cracks EACH 50 HOURS. Refer to Section 3.

B 16

Control Column - Inspect pulleys, cables, sprocksts,
bearings, chains, bungess, and turnbuckles for condition
and security.

B 17

Fuel Line and Selector Valve Drain(s) - Remove plug and
drain.

B 46

Pressurization Outflow Valves and Safety Valves - Inspect
for condition and security.

B 47

Pressurization Electrical Components - Inspect wiring and
components for condition and security.
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B 48 Pressurization Plumbing Components - Inspect for
condition, security, and loose connections.

B 49 Pressurization Bieed Air Dump Vaives - Inspect for
condition, security and smooth operation.

B 49 Pressurization Bleed Air Dump Valves - inspect for
condition, security and smooth operation.

B 50 Pressurization Controls and Units - Inspect for condition
and security. Clean and perform operational check.

B 50 Pressurization Controls and Units - Inspect for condition
and security. Clean and perform operational check.

0 1 Brakes, Master Cylinders, and Parking Brake - Check
master cylinders and parking brake mechanism for
condition and security. Check fluid level and test operation
of toe and parking brake.

D 2 Main Gear Tubular Struts - inspect for cracks, dents,
corrosion, condition of paint or other damage. Check axles
for condition and security.

D 4 Wheels, Brake Discs, and Linings - Inspect for wear,
cracks, warps, dents, or other damage. Check wheel
through-bolts and nuts for looseness.

D 5 Tires - Check tread wear and general condition. Check for
proper inflation. i

D 8 Nose Gear - inspect torque links, steering rods, and boots
for condition and security of attachment. Check strut for
evidence of leakage and proper extension. Check strut
barrel for corrosion, pitting, and cleanliness. Check
shimmy damper and/or bungees for operation, leakage, and
attach points for wear and security.

D 11 Nose Gear Attachment Structure - Inspect for cracks,
corrosion, or other damage and security of attachment.

D 12 Landing Gear - Perform five fault-free cycies.

NOTE: The airplane must be placed on jacks before
inspection of landing gear retraction system. An
external power source of at least 60 amperes
should be used in place of the airplane battery
while operating the system.

] 13 Main Landing Gear - Check downlock engagement.

D 14 Landing Gear System - Check adjustment of main and
nose gear up and down switches, and operation of gear
position indicator.

D 16 Nose Gear Doors and Linkage - Check for .25 inch
minimum clearance throughout up and down cycles, and
proper fit when closed. Check linkage for wear, damaged
bearings, distortion, and superficial damage.

D 17 Hydraulic System - Check all components for leaks and
external damage to components or mounting structure.

D 18 Emergency Hand Pump - Check operation, check lines and
components for damage and leaks.

D 19 Powerpack - Clean self-relieving check valve filter.
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D 22 Powerpack - Perform hydraulic pressure checks of primary
relief valve, thermal relief valve, and pressure switch. Can
be operationally pressure checked in the aircraft without
power pack removal from aircraft (refer to paragraph 5-6A).
To determine if relief valve disassembly or adjustment is
necessary, relief valves can be bench checked after
removal from power pack (refer to paragraph 5-12A).

G 3 Elevator Control System - Inspect pulleys, cables,
sprockets, bearings, chains, and turnbuckles for condition,
security, and operation.

H 3 Trim Controls and indicators - Check freedom of movement
and proper operation through full travel. Check pulleys,
cables, sprockets, bearings, chains, bungees, and
turnbuckles for condition and security. Check electric trim
controls for operation as applicable.

] 2 Rudder Pedals and Linkage - Check for general condition,
proper rigging, and operation. Check for security of
attachment.

J 1 Cowling and Cowl Flaps - Inspect for cracks. dents, and
other damage, security of cow! fasteners, and cowl
mounted landing lights for attachment. Check cowl flaps
for condition, security, and operation.

J 2 Engine - Inspect for evidence of oil and fuel leaks. Wash
engine and check for security of accessories.

J 3 Cowl Flap Controls - Check freedom of movement through
full travel.

J 4 Engine, Propeller Controls, and Linkage - Check general
condition, freedom of movement through full range. Check
for proper travel, security of attachment, and for evidence
of wear. Check friction locks for proper operation.

J 8 Induction System - Check security of clamps, tubes, and
ducting. inspect for evidence of leakage.

J 11 Alternate Induction Air System - Check for obstructions,
operation, and security.

J 12 Alternator and Electrical Connections - Check condition and
security of alternator and support brackets. Check
alternator belts for condition and proper adjustment.

J 15 Oil Cooier - Check for obstructions, leaks, and security of
attachment.

J 16 Exhaust System - Inspect couplings, seals and expansion
joints for cracks and security. Air leak check exhaust
system. Refer to Section 12 and 12A, Paragraphs 12-98
and 12A-102, for inspection procedures.

J 17 Exhaust System (turbocharged engine) - Inspect couplings,
seals, clamps, and expansion joints for cracks. Air leak
check exhaust stem and security. Refer to Sections 12 and
12A, Paragraphs 12-98 and 12A-102. for inspection
procedures.

J 27 Hoses, Metal Lines, and Fittings - Inspect for signs of oil
and fuel leaks. Check for abrasions, chafing, security,
proper routing and support and for evidence of
deterioration.

J 30 Engine Baffles and Sealis - Check condition and security of
attachment.
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INSPECTION COMPLETED BY

o

32 Turbocharger -

a. Inspect turbocharger mounting brackets, ducting,
linkage, and attaching parts for general condition,
leakage or damage, and security of attachment.

b. Check waste gate, actuator, controller, oil and vent
lines, overboost relief vaive, and compressor
housing for leakage, apparent damage, security of
attachment, and evidence of wear. Check waste
gate return spring for condition and security.

35

Engine Qil Change -
Turbocharged and Normaily Aspirated Engines With Oil
Filters:
a. Remove and replace short oil filter (approximately
4.8 inches long).
b. Add recommended grade aviation oil to replace oil
lost in existing filter.

37

Engine Oil Change -
Normally Aspirated Engines Without Qil Filters:

a. Engine Oils Without Oil Filter - Drain oil sump and
oil cooler, clean and inspect screens, and refill with
recommended grade aviation oil.

Fuel Tank Drains - Drain water and sediment.

Fuel Selector Valve - Check controls for detent in each
position, security of attachment, and for proper placarding.

Propeller Governor and Contro! - Inspect for oil and grease
leaks. If leakage is evident, refer to McCauley Service
Manual.

Propelier Mounting - Check for security of instailation.

Propeller Blades - Inspect for cracks, dents, nicks,
scratches, erosion, corrosion, or other damage. -

Spinner - Check general condition and attachment.

L|r

Cabin Heat and Ventilation Controls - Check freedom of
movement through full travel. Check friction locks for
proper operation.

Pitot Tube and Stall Warning Vane - Check for condition
and obstructions.

Pitot Tube Heater Element - Perform operational check.

Propelier Anti-ice Slip Rings, Brushes and Boots - inspect
for condition, and security. Perform operational check.

Heated Windshield Panel - Check operation, security of
installation, electrical wiring, and condition of storage bag.

Ll =2 2| =

Oxygen System - Inspect masks, hoses, lines, and fittings
for condition, routing, and support. Test operation and
check for leaks.

b4

Vacuum System - Inspect for condition and security.

b4

Vacuum System Hoses - Inspect for hardness,
deterioration, looseness, or collapsed hoses.

Vacuum System Air Filter - Inspect for damage,
deterioration and contamination. Clean or replace, if
required.

NOTE: Smoking wili cause premature filter
clogging.
Revision 2
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MODEL P210

OPERATION NO. 4

Airplane Time

INSPECTION COMPLETED BY

Vacuum System relief Valve - Inspect for condition and
security.

Instruments - Check general condition and markings for
legibility.

Instrument Lines, Fittings, Ducting, and instrument Panel
Wiring - Check for proper routing, support, and security of
attachment.

Static System - Inspect for security of installation,
cCleanliness, and evidence of damage.

Navigation Indicators, Controls, and Components - Inspect
for condition and security.

Instrument Panel Mounted Avionics Units (Including Audio
Panel, VHF Nav/Com(s), ADF, Transponder, DME, and
Compass System - Inspect for deterioration, cracks, and
security of instrument panel mounts. Inspect for security of
electrical connections, condition, and security of wire
routing.

Avionics Operating Controls - Inspect for security and
proper operation of controls and switches and ensure that
all digitai segments will illuminate properly.

Remote Mounted Avionics - Inspect for security of units
and electrical connectors, condition and security of wire
routing. Also check for evidence of damage and
cleanliness.

Microphones, Headsets, and Jacks - Inspect for
cleanliness, security, and evidence of damage.

General Airpiane and System Wiring - Inspect for proper
routing, chafing, broken or loose terminals, general
condition, broken or inadequate clamps, and sharp bends
in_wiring.

Instrument, Cabin, Navigation, Beacon, Strobe, and Landing
Lights - Check operation, condition of lens, and security of
attachment.

Circuit Breakers and Fuses - Check operation and
condition. Check for required number of spare fuses.

Switch and Circuit Breaker Panel, Terminai Blocks, and
Junction Boxes - Inspect wiring and terminals for condition
and security.

Switches - Check operation, terminals, wiring, and
mounting for conditions, security, and interference.

instrument Panel and Control Pedestal - Inspect wiring,
mounting, and terminals for condition and security. Check
resistance between stationary panel and instrument panel
for proper ground.

Brakes - Test toe brakes and parking brake for proper
operation.
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OPERATION NO. 4

SPECIAL INSPECTION AND YEARLY ITEMS
Please review each of these items for required compliance

8 1

Fuselage Surtace - Inspect for skin damage, loose rivets,
condition of paint, and check pitot-static ports and drain holes
for obstruction. Inspect covers and tairings for security.

INSPECTION

HOURS YEARS COMPLETED 8Y

Internal Fuselage Structure - Inspect bulkheads, doorposts,
stringers, doublers, and skins for corrosion, cracks, buckles, and
loose rivets, bolts and nuts.

Windows, Windshield, Doors, and Seals - Inspect general
condition. Check latches, hinges, and seals for condition,
operation, and security of attachment.

Upholstery, Headliner, Trim, and Carpeting - Check condition
and clean as required.

EACH

EACH

Brake Lines, Wheel Cylinders, Hoses, Clamps, and Fittings -
Check for leaks, condition, and security and hoses for bulges
and deterioration. Check brake lines and hoses for proper
routing and suppont. (See Cessna SEB92-8)

EACH

EACH

Main Landing Gear Strut-to-Pivot Attachment - Check for
damage, cracks, loose rivets, bolts and nuts and security of
attachment.

D 10

Wheel Bearings - Clean, inspect and lube.

Powerpack - Hydraulic fluid contamination check.

Powerpack - Check condition and wear of brushes in
servomotor.

Landing Gear System - Overhaul main gear downlock actuators,
main and nose gear actuators, landing gear selector valve,
emergency hand pump, and pressure switch. Replace all

rubber goods.

Brake System - Overhaul brake discs. parking brake system,
wheel cylinders, and master cylinders. Replace brake pads and
all rubber goods. .

Autopilot Rigging - Check per Avionics installation Manual.

EACH

Elevator Trim Tab Actuator - Clean, lubricate, and check free-
play.

Engine Propeller Controls, and Linkage - Check general
condition, freedom of movement through full range. Check for
proper travel, security of attachment, and for evidence of wear.
Check friction locks for proper operation.

Induction Air Filter - Remove and clean, Inspect for damage,
and service per paragraph 2-21.

Alternator and Electrical Connections - Check condition and
security of alternator and support brackets. Check alternator
belts for condition and proper adjustment.

J 13

Alternator - Check brushes, leads, commutator or slip ring for
wear

Magnetos - Check external condition, security, and electrical
leads for condition. Check timing to engine and internal timing if
engine timing requires adjustment.

Magnetos - Timing Procedures and intervals, lubrication, and
overhaul procedures.

Hoses. Metal Lines, and Fittings - Inspect for signs of oil and
fuel leaks. Check for abrasions, chafing, security, proper routing
and support and for evidence of deterioration.
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OPERATION NO. 4 .

INSPECTION
SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY

Please review each of these items for required compliance

J 32 Turbocharger - P

a. Inspect turbocharger mounting brackets, ducting,
linkage, and attaching parts tor general condition,
leakage or damage, and security of attachment.

b. Check waste gate, actuator, controlier, oii and vent
lines, overboost relief vaive, and compressor housing
for leakage, apparent damage, security of attachment,
and evidence of wear. Check waste gate return spring
for condition and security.

J 33 Turbocharger - P
a. Remove heat shields and inspect for burned areas,
bulges or cracks. Remove tailpipe and ducting -
Inspect turbine for coking, carbonization, oil deposits,
and turbine impeilers for damage.
J 35 Engine Oil Change -
Turbocharged and Normally Aspirated Engines With Oil Filters:
a. Remove and replace short oil filter (approximately 4.8
inches long). (0]
b. Add recommended grade aviation oil to replace oit lost
in existing fitter.
J 37 Engine Oil Change - o]
Normally Aspirated Engines Without Oil Filters:
a. Engine Oils Without Oil Filter - Drain oil sump and oil
cooler, Clean and inspect screens, and refill with
recommended grade aviation oil.

K 2 Integral Fuel Tanks - Drain fuel and check tank interior and R
outlet screens.

K 9 Fuel Quantity Indicators - Check for damage, security of EACH
instailation, and perform accuracy test. 1

L 9 Propeller Assembly - Overhaul. S

M 1 Ventilation System - Inspect clamps, hoses, and valves for 400 | EACH
condition and security. 1

M 9 Oxygen Cylinder - Inspect for condition, check hydrostatic test EACH
date and perform hydrostatic test, it due. 5

N 4 Vacuum System Air Filter - Inspect for damage, deterioration T

and contamination. Clean or replace, if required.

NOTE: Smoking will cause premature filter

clogging.

N 5 Vacuum System relief Valve - Inspect for condition and security. U

N 10 Airspeed Indicator, Vertical Speed Indicator, and Magnetic EACH
Compass - Calibrate. 2

N 11 Altimeter and Static System - Inspect in accordance with FAR EACH
Part 91 .411. 2

0 4 Battery - Check general condition and security. Check level of \"
electrolyte.

P 1 Replace all fairings, doors, and access hole covers - Ground

check engine, alternator charging rate, oil pressure, tachometer,
oil temperature and pressure gages, and general operation of
components.

R 1 Check that all applicable Cessna Service Bulletins, and Supplier
Service Bulletins are complied with.

R 2 Check that all applicable Airworthiness Directives, and Federal
Aviation Regulations are complied with.
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OPERATION NO. 4

INSPECTION
SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY
Please review each of these items for required compliance
R 3 Ensure ail Maintenance Record Entries required by Federal , I
Aviation Regulations are completed before returning the airplane
to service.
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Special Inspections Legends:

A

Erxe-

P.

IeM M O O

First 12,000 hours and each 1000 hours thereatter. Check fuselage skins adjacent to cabin win-
dows, emergency exit door and main cabin door for cracks. Check emergency exit door for cracks.
Check de-ice light lens for cracks.

First 10,000 hours and every 500 hours thereafter: Check belly skins for cracks and failed rivets.
Check main cabin door hinges for failed screws. Check emergency exit door jamb for cracks.

First 6000 hours and each 200 hours thereafter: Check main cabin door jamb for cracks.

Firat 4000 hours and each 200 hours thereafter: Check main cabin door fillet for cracks and rivet
failure.

First 10,000 hours and each 500 hours thereafter: Check bulkhead at sta. 55, 80, and 90 for cracks.
First 12,000 hours and each 1000 hours thereafter: Check bulkheads at sta. 8, 27, 35, 103 and aft
pressure bulkhead for cracks.

First 11,000 hours and each 3000 hours thereafter: Check front carry-thru spar and front doorpost
intersection for cracks and rivet failure.

First 4000 hours and each 200 hours thereafter: Check instrument panel and bulkhead at sta. 18 for
cracks and rivet failure.

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

At the first 50 hours, first 100 hours, and each 500 hours thereafter, or one year, whichever comes
first.

Each 500 hours, and whenever improper operation is suspected. Replace brushes when worn to
.25 inch or less.

Overhaul components and replace rubber goods on-condition basis.

Each 600 hours or 1 year, whichever comes first.

Lubrication of the actuator is required each 1000 hours or 3 years, whichever comes first. Refer to
figure 2-5 for grease specification.

Lubricate each 100 hours (except in extreme dusty conditions). These controls are not repairable
and should be replaced every 1500 hours or sooner if required.

Clean filter per paragraph 2-21. Replace paper filters at least each 500 hours.

Check belt tension after 10 to 25 hours of operation. Refer to Section 17.

Inspect each 500 hours.

. At the first 25 hours, first 50 hours, first 100 hours, and each 100 hours thereafter, 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 to minus two degrees, internal timing need not

be checked. If timing is out of tolerance, remove magneto from engine. Detailed Maintenance and

Overhaul Information covering Slick magnetos is available from Cessna Supply Division. Order

1037C1-13 for 4200/6200 series magnetos.

Every 500 hours of operation, perform the following items:

a. Inspect contact points for condition and adjust or replace as required.

b. Inspect carbon brush, high-tension lead, and distributive block for condition. Clean or replace
parts as required.

c. Inspect impuise coupling and pawls for condition and replace as required. Use light pressure
only. Do not force when checking pawls.

d. Inspect and lubricate bearings; replace as required.

e. Lubricate contact point cam.

The magnetos must be overhauled or replaced with new or rebuilt magnetos at every engine over-

haul.

Replace engine compartment rubber hoses (Cessna installed only) every 5 years, or at engine over-

haul, 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 re-

placed within 120 days after receiving the new hoses(s) from Cessna. Replace drain hoses on con-

dition. Engine flexible hoses (Continental Motors installed): refer to Continental Motors Mainten-

ance Manual and Continental Motor Engine Service Bulletins.

Replace check valves in turbocharger oil lines each 1000 hours.

2-80 Revision 2




X E<CHOD

MODEL P210 SERIES SERVICE MANUAL

CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 4

First 25 hours: Use MIL-L-6082 Avaition grade straight mineral oil to replenish supply. After first 25
hours: Drain sump and remove and replace filter. Refill sump with recommended grade of ashless
dispersant oil. Change oil and replace filter at least every six months, regardless of accumulated

hours.

Each 1000 hours.

See McCauley Service Manual; refer to st of publication.

Replace every 500 hours.

Replace filter each 100 hours.

Check electrolyte level and clean battery box each 100 hours or 90 days.

Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory Ser-
vice Bulletin No. 0003.

Each 100 hours or whenever fuel flow fluctuation is encountered, inspect fuel manifold valves, valve
covers, and fuel system components and lines for signs of leaks. Refer to Teledyne Continental

Motors Service Bulletin SB95-7.
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3-1. FUSELAGE.

3-2. WINDOWS AND WINDSHIELD.

SECTION 3
FUSELAGE
Page No.
Aerofiche/Manual
. 1E23/3-1 3rdand4th . . . . . | . . . . 1F18/3-18
. 1E23/3-1 Description. . .. . . . . . . | 1F18/3-18
. 1E23/3-1 Removallnstallation . . . . . . 1F18/3-18
. 1E23/3-1 Bench (Sthand6th) . . . . . . . 1F18/3-18
Description. . . . ., . . . . . 1Fi18/3-18
. 1E23/3-1 RemovalInstallation . . . . . . 1F18/3-18
. 1E24/3-2 Repair . . . . . . . . . . . 1F18/3-18
. 1E24/3-2 CABINUPHOLSTERY . . . . . . . 1F18/3-18
. 1F1/3-3 Materialsand Tools . . . . . . . 1F18/3-18
. 1F4/3-5A Soundproofing . . . . . . . . . 1F18/3-18
. 1F4/3-53A Cabin Headliner . . . . . . . . . {F24:3-24
. 1F4/3-5A Removal. . . . . . . . . . . 1Fo4/3-24
. 1F4/3-5A Installation. . . . . . . . . . 1F24/3-24
. 1F4/3-3A UPHOLSTERY PANELS . . . . . . 1F24/3-24
. 1Fe/3-8 RemovalInstallation . . . . . . . 1F24'3-24
. 1F€/3-6 CARPETING. . . . . . . . . . .1G1.3-2%
. 1F6/3-6 Removallnstallation . . . . . . . 1G1.3-25
. 1F6/3-8 SAFETYPROVISIONS . . . . . . . 1G1.3-25
. 1Fe/3-8 BaggageNet . . . . . . . . . . 1G1.3-25
. 1Fe/3-8 Description. . . . . . . . . . 1G1'3-2%
. 1Fe/3-8 SafetyBelts . . . . . . . . . . 1G1'3-2%
. 1Fe/3-6 Degcription. . . . . . . . . | 1G1'3-25
. 1P17/3-17. Shoulder Harness . . . . . . . . 1G1.:3-25
. 1F17/3-17. Description. . . . . . . . . . 1G1/3-25
. 1F17/3-17. Inertia Reel Harness . . . . . . . 1G1/3-25
. 1F17/3-17. Description. . . . . . . . . . 1G1/3-25
. 1P17/3-17. RemovallInstallation . . . . . . 1G1'3-258
. 1F17/3-17. SEALANTTABLE. . . . . . . . . 1G1/3-2%
. 1P17/3-17. SEATRAILINSPECTION . . . . . . 1G43-28
. 1F17/3-17.
. 1P17/3-17

3-3. DESCRIPTION. The windshield and windows
are single-piece acrylic plastic panels held by form-
ed retainers secured to the fuselage with screws and

nuts. Sealer EC-1608 B and A (accelerator) (3 M Co),

or equivalent sealers are used throughout the pres-

surized cabin construction.

3-4. CLEANING AND WAXING. (Refer to Section 2.)
3-5. WINDSHIELD AND WINDOW INSTALLATION

TECHNIQUES:

Special drills must be used when drilling holes in _
acrylic. Standard drills will cause the hole to be over-
sized, distorted, or excessively chipped.

Whenevapouible,aeooh.ntluchuaphsticdrimng

wax should be used to lubricate the drill bit. Cessna
recommends “Reliance” drill wax or Johnson No. 140

Stick Wax.

Drilled holes should be smooth with a finish of 125

rhr.

The feed and speed of the drill is critical. The follow-
ing chart indicates drill speed for various thicknesses

of acrylic.

Material Thickness Drill Speed

1/18" to 3/18" 1500 to 4500 rpm
1/4” to 3/8" 1500 to 2000 rpm
7/18" 1000 to 1500 rpm
1/2" 500 to 1000 rpm
a3/4” 500 to 800 rpm
1" 500 rpm

Specifications for the twist drill used to drill acrylics

is as follows:

Shallow holes - when hole depth to hole diame-
ter ratio is less than 1.5 to 1. the drill shall
have an included tip angle of 55 degrees to 60
degrees and a lip clearance angle of 15 degrees
to 20 degrees.

Medium deep holes - when hole depth ot hole
diameter ratio is from 1.5 to 1 up to 3 to 1. the
drill shall have an included tip angle of 60 de-
grees to 140 degrees and a lip clearance angle
of 15 degrees to 20 degrees.
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Deep holes - when hole depth to hole diameter
ratio is greater than 3.0 to 1, the drill shall
have an included tip angle of 140 degrees and a
lip clearance of 12 degrees to 15 degrees.

Parts which must have holes drillied shall be backed
up with a drill fixture. Holes may be drilled through
the part from one side. However, less chipping
around holes will occur if holes are drilled by drilling
the holes from both sides. This is accomplished by
uging a drill with an acrylic backup piece on the
opposite side. Remove the drill from the hole and
switch the backup plate and finish drilling from the

opposite side.

3-6. REPAIRS.

IWARNINGI

If temporary repairs are made, aircraft must
be operated in unpressurized mode until re-
placement of windows can be made.

No repairs of any kind are recommended on

highly stressed or compounded curves where
the repair would be likely to affect the pilots
or copilots field of vision.

Damaged window panels and windshield may be re-
moved and replaced if the damage is extensive.
However, certain repairs as prescribed in the fol-
lowing paragraphs can be made successfully without
removing the damaged part from the aircraft. 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 on clear plastic surfaces can be
removed by hand- sanding operations followed by buf-
fing and polishing, if steps below are followed care-
fully.

a. Wrap a piece of No. 320 (or finer) sandpaper or
abrasive cloth around a rubber pad or wood block.
Rub the surface around the scratch with a circular
motion, keeping the abrasive constantly wet with

DEFECTS CRITICAL VISION AREA NON-CRITICAL VISION AREA
MAXIMUM MAXIMUM MAXIMUM MAXIMUM
REPAIRABLE PERMISSIBLE REPAIRABLE PERMISSIBLE
WITHOUT REPAIRING WITHOUT REPAIRING

NICKS AND DENTS

Maximum Not repairable. 0. 025 inch. 0. 250 inch. 0. 125 inch.

Diameter.

Depth. Not repairable. 0.016 inch. 0.060 inch. 0.032 inch.

Frequency. None 2 per sq. ft. 2 per sq. ft. 1 per sq. ft.

SCRATCHES.

Length. 12 inches total 12 inches total 24 inches total 24 inches total
per area. per area. per area. per area.

Width. 0.020 inch. 0.020 inch. 0.050 inch. 0. 020 inch.

Depth. 0.016 inch. 0.008 inch. 0.008 inch. 0.008 inch.

Frequency. 12 inches total 12 inches total 20% of total Total length of scratches
per area. per area. area. equals 3 times longest

dimension of area.

CRACKS.

Length. Not repairable. None. Not repairable. None.

Frequency. Not repairable. None. Not repairable. None.
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Retainer Center.

Retainer Lower.

Cup.

Windshield.

Sliding Window (foul weather).
Door Seal.
Window Seal.
Type II Sealer.
Type I Sealer.
Windshield.

(See Table, page 3-25 )

S

Figure 3-1. Windshield Installation.

clean water to prevent scratching the surface further.
Use minimum pressure and cover an area large
enough to prevent the formation of "bull's-eyes' or
other optical distortions.

b. Continue the sanding operation, using progres-
sively finer grade of abrasives until the scratches
disappear.

¢. When the scratches have been removed, wash
the area thoroughly with clean water to remove all
gritty particles. The entire sanded area will be
clouded with minute scratches which must be re-
moved to restore transparency.

d. Apply fresh tallow or buffing compound to a
motor-driven buffing wheel. Hold the wheel against
the plastic surface, moving it constantly over the
damaged area until cloudy appearance disappears.

A 2000-foot-per-minute surface speed is recommend-
ed to prevent overheating and distortion.

NOTE

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

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

3-8. PLASTIC WINDOWS INSPECTION CRITERIA.
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 the
wax has hardened, dissipate this charge by
rubbing the surface with a slightly damp
chamois. This will also remove the dust
particles 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.

3-3



MODEL P210 SERIES SERVICE MANUAL

e B om LN

Windshield

Main Cabin Door
Emergency Door
Side Windows
Baggage Door
Rear Windows
Hinge Pin.
Latch.

Main Spar.

3-4

Figure 3-2. Fuselage Assembly.
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3-8. PLASTIC WINDOWS INSPECTION CRITERIA (Cont).

CRITICAL VISION AREA

NON-CRITICAL VISION AREA

DEFECTS
MAXIMUM MAXIMUM MAXIMUM MAXIMUM
REPAIRABLE PERMISSIBLE REPAIRABLE PERMISSIBLE
WITHOUT REPAIRING WITHOUT REPAIRING
CRAZING.
Slight. Not repairable. Crazing adjacent to the Not repairable. Shall be contained in
edges of the glass must a 9.00 inch circle.
not extend more than 1
inch into the critical
vision area.
Severe. Not repairable. Crazing adjacent to the Not repairable. Shall be contained in
edge of the glass must 2 6.00 inch circle.
not extend more than 1
inch into the critical
vision area.
DISCOLORATION.
Not repairable. None. Not repairable. May extend 1 inch from

all edges of non-critical
areas.

CRITICAL VISION AREA

D NON-CRITICAL VISION AREA

NOTE

Left windows typical
for right windows.

Figure 3-3.

Critical Vision Diagram



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

3-10. REMOVAL AND INSTALLATION.

a. Remove sun visors and upper windshield mould-
ing.

b. Remove screws securing upper inside retainer.
¢. Remove screws securing outside center strip.
d. Remove screws securing lower outside retainer.
e. Ease windshield forward, at the bottom, out of

the side retainer strips and from under the cabin top

skin.

f. Clean all retainer strips and channels using pro-

cedures in Section 16.

g. Inspect all retainers for damage and repair or
replace as necessary.

h. Reverse the preceding steps for installation.

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

j. Install new plastic sleeves over screws and dip
screw heads in sealer before installing.

k. After installation remove excess sealer from
inside and outside of windshield.

3-5A/(3-5B blank)

3-.11. WINDOWS. Only the foul weather window is

movable in its mount, the others are stationary. The
foul weather window, most forward on main cabin

door, unlatches at the rear edge, swings outward,
and slides aft to open.

3-12. FOUL WEATHER WINDOW REMOVAL AND

INSTALLATION. .
a. Unlatch, pull outward, and slide window aft.

b. Remove four screws from ingide trim, and re-

move trim.

¢. Remove stop bolts from slide and pull window
assembly from slide.

d. Replace or repair as necessary, inspect seal
condition, and reverse above sequence for installa-

tion.

3-13. REMOVAL AND REPLACEMENT OF MAIN
CABIN WINDOWS.

a. Remove trim from inside windows.

b. Remove all screws around window periphery
from out side.
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¢. Remove retainer inside, and push window from
outside to remove.

d. To install, reverse above procedures.
directed in applicable illustrations.

Seal as

3-14. CABIN DOOR.

3-15. DESCRIPTION. Entry is provided through
the left main cabin door. The right half door is for
emergency exit only. Both doors use the same type
latches, three (3) bolding the emergency door, and
nine (9) on the main cabin door. Anytime parts are
removed and replaced, or latch push-pull rods are
disconnected, the rigging should be checked to insure
positive latching prior to next flight. Refer to para-
graph 3-18 for rigging procedures. All latches are
operated with a three-position handle: OPEN, CLOSE,
and LATCH.

3-16. REMOVAL AND INSTALLATION.
figure 3-4.)

a. Remove door travel limit.

b, Disconnect door stop arm.

¢. Holding door firmly, and remove six (6) hinge
mount screws.

d. To reinstall, reverse above sequence.

(Refer to

NOTE

When fitting a new door, be cautious, be-
cause seal must make a definite contact,
and door contour must be trimmed to fair.

e. With new door. set to contour by removing the
receptacle assembly {rom the door jamb; loosen the
inner receptacle nut and adjust inboard or outboard
as required. Retorque nut to 50 to 70 lb-in. On fi-
nal fitting of door. check side clearance between bolts
and their receptacles (use grease to check clearance)
Readjust inner receptacle sideways as required. Note
inboard and outboard position before loosening recep-
tacle nut

f. Refer to paragraph 3-19 for rigging.

3-17. REMOVAL AND INSTALLATION OF DOOR
LATCHES.

a. Remove inside trim to expose latch-mount
screws,

b. Disconnect latch mechanisms: push-pull rods,
cables, bellcranks, etc, There are nine (9) latches
on the main door and three on the emergency exit
door.

c. If replacing door, refer to paragraph 3-18.

d. To install door latches, reverse procedures
outlined in steps 2" and 'b".

3-18. INSTALLING NEW DOOR. (See figure 3-6.)
When installing a new door, lock plates and latches,
mounted on the door posts and upper and lower door
frames, will have to be rigged to receive lock bolts.
There are nine (9) door latches in the cabin door.
The following information will be helpful and assist
in door installation.

a. There are two types of lockplates and receptacles
used to secure the main cabin door. A seven degree
(7*) plate/receptacle assembly and a three degree (3°)
plate/receptacle are utilized in the main cabin door in-

3-6

stallation. The differences are shown in the illus-
tration (figure 3-7). The three degree assemblies

are used on the forward and aft faces of the door
jamb. The seven degree assemblies are used on the
top and bottom faces of the door jamb.

b. Adjustment of the lock plate/receptacle is accom-
plished by moving the receptacle up or down or in-

.board or outboard, Maximum adjustment is limited

to two teeth in any one direction.

3-19. RIGGING MAIN DOOR LATCH. If replacing
latch or parts of a latch, the push-pull rods will be
disconnected. If realignment is primary, then dis-
connect push-pull rods as necessary to allow rig pin
installation, and with the door latch in the CLOSE
position complete the following:

a. Install rigging pins in bellcranks and rotary
clutch bolt guide assembly.

b. Rig all latch pins to dimensions shown in figure

-5.

3c. Rig upper center latch pin to dimensions speci-
fied in detail A,

d. With rigging pins installed, adjust push-pull rods
to fit, and connect to latch pins and bellcranks.

e. Remove rigging pins and check travel dimensions
specified in detail A.

f. Check rotary clutch and bolt dimensions specified
in detail C.

3-20. MAIN DOOR LOCK

a. The outside door key-lock consists of locking the
outside door handle with a2 cam sliding into a slot in
the door handle. It does not lock the door latching
mechanism in any other manner. Maintenance con-
sists of removal and replacement only.

b. The interior door lock, immobilizes both latch
handles, It is activated on the inside by pushing a
tab IN until flush with door. An emergency release
is located on the outside immediately above the door
handle. It is in the form of a push button, and func-
tions to UNLOCK the ingide lock mechanism from
the outside if required for an emergency entry. The
push button is sealed to maintain cabin pressure when
operating in the pressurized mode.

c. If the lock is to be replaced, the new one may
be modified to accept the original key. This is
desirable, because the same key is used for the
ignition switch and the cabin door lock. After re-
moving the old lock from the door, proceed as
follows:

1. Remove the lock cylinder from new housing.

2. Insert the original key into the new cylinder,
and file off any protruding t umblers flush with
cylinder. Without removing key, check that cylinder
rotates freely in the housing.

3. Install the lock assembly in door and check
lock operation with the door open.

4. Destroy the new key and disregard the code
number on the cylinder.

3-21. DOOR SEALS. This airplane uses adhesive
only to fasten seals to doors. Seal is placed with
small pressurizing holes toward pressure source
(cabin). As the cabin is pressurized. the seal is
inflated at the same rate to insure a constant seal
between doors and door frames.
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Door Stop Arm.
Hinges.

Seal Door.

Foul Weather Window Latch.
Stationary window mount.

Detail A

0. 09-inch
\_ (minimum & constant)

0.25 = ,06-inch
(constant)

v§

Figure 3-4.

Main Cabin Door Assembly.
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@ ¥ 4
1 Window Mount INQ 3 ] (=) =
2. Spring-Attach Anchor ~0 2 i - N
3. Spring (2 5
4 Upper Bracket T
5. Upper Link ®
6. Frame Assmbly .
7. Mount
8. Lower Link
9. Lower Bracket
. Stop Nut
11. Hinge Half
12. Hinge Pin
13. Hinge Half
14. Mount
15. Link Spacer
16. Slide Bar
17. Handle
18. Insert
19. Spring Washer
20. Doubler
21. Striker
22. Spacer
23. Screws
NOTE

With cabin door closed and latched,
check area of sliding window for wa-
ter leaks. If water leaks in around
seal, loosen 4 screws (23) and move
window frame assembly outboard to
maximum allowed by the floating
nutplates on window frame assembly.
Retorque screws and recheck for
water leaks.

Figure 3-5. Cabin Door Sliding Window Installation.
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Exterior Lock Release,
for Emergency Entry.

Front Latch Pins.

Cable Latch Pins.

Upper Center Latch Pins.
Aft Latch Pins.

Rotary Clutch Bar Latch.
Lower Center Latch Pin.
Bell Cranks,

Push-Pull Rods.

Pull Cables.

Lock Mechanism.

(See Sheet 4)

¥ —— B (see Sheet4)
0

2
]

NOTE

Apply Door-Eze lubricant
to latch pins.

RIGGING PIN

2"

Rounded

Slightly

Fabricate from . 125
diameter welding rod.

* ng pins required
at these points,

Figure 3-6. Door Latch Mechanism (Sheet 1 of 4).
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10

11

Pin.

Lock Pin Handle.
Lock Pin Cover.
Rod.

Link.

Bracket.

Piston.

O-Ring.
Housing.

Spring

. Button.

. Rod.

13. Spacer.

14. Connector.

15. Nut.

16. Nut.

17. Sleeve.

18. Pin.

19. Ball

20. Clip.

-
Cwomamud WP

e
[N

Cabin Door Pin Lock Installation

Figure 3-6. Door Latch Mechanism (Sheet 2 of 4).
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1.
2.
3.
4.
S.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Inside Door Handle.
Pin.

Pin.

Bellcrank.

Clevis.

Cover.

Gasket.

Cabin Door Lock Cam.
Cabin Door Structure.

Cabin Door Lock Assembly.

Spring.

Handle.

Packing.

Cabin Door Handle Spindle.
Rotary Latch Base Plate.

NOTE

Apply Door-Eze lubricant
to latch bolt.

Clevis.

Clevis.

Upper Bell Crank.
Pin.

Bolt Guide Assembly.
Forward Spring.

. Washer.

Aft Spring.
Bolt Guide.

Setscrew.

Outer Plate Assembly.
Rod.

Bushing.

Lower Bell Crank.
Check Nut.

Figure 3-6. Door Latch Mechanism (Sheet 3 of 4).
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Upper Center Latch 125"
Pin, shown in CLOSE ’
Position.

A typical Upper FWD or
AFT Cable Latch Pin
Shown in CLOSE position.

Detail B
.12"” Check in OPEN
position.
ro- 5 . Frame

Cable Latch Pin.

Upper Center Latch Pin.
Rotary Clutch Bar Latch.
Rotary Clutch.

DNWN

NOTE /..‘ ‘. Rotary Clutch Bar Latch

shown in CLOSE position.
Remove or Install Shims for proper fit 38"
as indicated by dimensions. .

Detait C -

Figure 3-6. Door Latch Mechanism (Sheet 4 of 4).
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NOTE

Torque nut(5) to 50-70 lb-in.

..v.‘...,...-..-o..-.-o
wdnoanaceddbibald .
\

Y 49Y

. i
Forward Plate. i ' "
Receptacle.
Lock Plate.
Cover and Clutch Assembly.

Nut.

Detail C S . 'Detail B

DL

Figure 3-7, Main Door Receptacle Installation (Sheet 1 of 2).
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O Shim, .040 or .080, combination shall not
exceed . 160 maximum build-up.

Install . 53 dimension side of parts on
outboard side of door jamb.

Install parts with 7° dimension on top and
bottom faces of door jamb.

Install parts with 3° dimension on forward
and aft faces of door jamb.

8 Maximum adjustment, two teeth l 1
in any direction from center. (’bl
N } .
Grease cored area of recep- g 7
tacle before checking latch fit. \<
I M .
N ™
o5 T: . 7
TORQUE TO ' SRS
50/70 LB. IN. Z =\ 2
3 \ o :
\ﬁ' 4 N 'L 3
Ly o NG A N
N
o N> |
\i g
TORQUE TO
4 ‘ 50/70 LB, IN.
Detail A

Grease cored area of recep-

tacle before checking latch fit.
ADJUSTMENT SEQUENCE

;: m:phcle = /
2 gggr Jamb @j F@

Scribe a pencil line
around periphery of Detail B
cover assembly prior

@ to removal to facili-

tate reinstallation.

Figure 3-7. Main Door Recentacle Installation (Sheet 2 of 2).
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Figure 3-8.
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1. Nutplate.
2. Rotary Clutch.
3. Receptacle.
3

4. Lockplate.
5. Spacer.

Emergency Exit Door Installation (Sheet 1 of 2).
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6 ;
.I (..
Apply Door-Eze lubricant
to latch pins. Detail B
36 s -
35 1. Forward Window Retainer.
34 2. Hinge Pin.
33 3. Door Seal
% 5 4. Upper Bracket.
/ .I‘J 5. Gas Spring.
e £ A 6. Lower Bracket.
3 [t 7. Guide Assembly.
= 1"/ L - 8. Latch Pin.
AN/ 9. Bellcrank
32 #
31 . Screw. 19. Upper Spring. 28. Back Plate.
. Bracket. 20. Lower Spring. 29. Spacer.
30,9 28 . Rod. 21. Washer. - 30. Bearing Plate.
Bellcrank. 22. Friction Shim. 31. Rod
Detail C Ball. 23. Bolt Guide. 32. Bellcrank.
Spring. 24. Bolt Guide Bellcrank. 33. Latch Pin.
Rod. 25. Tube. 34. Bellcrank.
Boit Latch. 26. Handle. 35. Rod.
Pin. 27. Door Handle Pan. 36. Shaft Assembly.

Figure 3-8. Emergency Ex:t Door Installation (Sheet 2 of 2).
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Figure 3-9. Disposal of Gas Spring Assembly.

3-22. EMERGENCY EXIT DOOR. The right cabin
half door is for exiting from the inside only, there
is no provision for entry. Two stationary windows
are mounted in the emergency door. A preloaded
gas cylinder door lift assist is utilized, because no
maintenance is required; simply remove and replace
when defective.

3-23. REMOVAL AND INSTALLATION.

2. Remove the nut from the door lift assist cylinder
piston rod (lower end). Door must be supported as
this is removed.

b. Remove the hinge screws, and the door.

¢. To install, reverse above procedures.

3-24. DISPOSAL OF GAS SPRING. (See figure 3-9.)

When removed, depressurize the gas spring
as described before discarding. Protective
eye covering must be worn while performing
the following steps.

a. Place cylinder horizontally in bench vise and
tighten vise.

b. Place several layers (4 layers minimum) of
shop towels or rags over end of cylinder in vise,

¢. Measure 1 1/2" in from fixed end of cylinder
and, using a scratch awl or pointed center punch
and hammer, drive awl or punch through the towels
and into the cylinder until the gas begins to escape,

d. Hold the towels and scratch awl in place until

all gas has escaped (a few seconds). Then, slowly
remove scratch awl. Escaping oil will be absorbed
by the towels.
e. While still holding towels over hole, push bright
shaft completely into cylinder to purge remaining oil.
f. Remove from vise and discard.

3-25. BAGGAGE DOOR. (See figure 3-11.)

3-26. REMOVAL. (See figure 3-11.)
a. Disconnect door stop rod (23).
b. Remove hinge pin (4).

3-27. INSTALLATION. (See figure 3-12.)

a. Install hinge pin (4) from aft end of door, with
end bent inboard of hinge.

b. Install shims (2) as required to obtain engage-
ment shown in detail C between striker (1) and bag-
gage door latch (20).

NOTE

The baggage door is of bonded construction.
Reforming of this door is not permissible,
as material separation may occur in the
flange area.

3-28. SEATS. (Refer to figure 3-12.)

3-29. PILOT.
a. ARTICULATING RECLINE/VERTICAL ADJUST.

3-30. COPILOT.
a. ARTICULATING RECLINE.

3-17
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b. ARTICULATING RECLINE/VERTICAL ADJUST.

3-31. 3RD AND 4TH.
a. ARTICULATING RECLINE.

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.

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.

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

3-34. BENCH. (S5th and 6TH.)

a. DOUBLE-WIDTH BOTTOM/DOUBLE-WIDTH
BACK. '

3-35. DESCRIPTION. These seats are permanently
bolted to the cabin structure and incorporate no ad-
justment provisions.

3-36. REMOVAL AND INSTALLATION.
a. Pull up on knob (1) to unlatch seat back.

b. Remove pin (10) from guide (8) on each side of
seat back.

¢. Remove bolts (14) from the three seat legs.
d. Remove boits (9) from both sides of seat bottom.
NOTE

Bolts (9) are located inside the main gear
wheel well.

3-18

e. With the seat back folded down. use care and
slide the two inside seat belts out from between the
seat back and bottom. Remove seat from aircraft.

f. 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.
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. If 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
fabric edges in place. Refer to Section 18 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.
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DA e

Detail A 8 1

Detail C

Detail B

Window

Windshield

Door

Frame

Seal

Sealer (Type I). (See Table, page 3-25)
Retainer

Sealer (Type IL (See Table. page 3-25)

Figure 3-10. Door and Window Sealing.
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12

11

10~

1. 14. Door Handle Pan.
2. Shim. 15. Pin.
3. Bracket Assembly. 16. Bearing Assembly.
4. Hinge Pin. 17. Handle.
S. Hinge Half. 18. Lock Assembly.
6. Baggage Door. 19. Spacer.
7. Seal 20. Latch Assembly.
8. Striker Plate Reinforcement 21. Lock Cap.
9. Cam. 22. Rod Support

10. Link Nut. Bracket.

11. Handle Shaft 23. Rod.

12. Link Solt 24 Ball Joint.

13. Latch Cover. 25 Balance Spring.

Figure 3-11. Baggage Door Installation
3-20
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ASBURE TMAT SSAT 8 LOCID @ FOEBTEN
FROR TO TAXL, TAKEOM. AMD \ANDENL. FARASRE
O TOFEALY LATCH SGAT AND ‘D AL
SAMITY SEEVIUCTIONS CAN SERAT I8 SODRY

PLASY OR DEATR. PRIV 4
IN CLEAR VIEW OF THE PILOT
. Vertical Adjustment Handle 11. Seat Back
Fore/Aft Adjustment Handle 12, Spacer
Adjustment Pin 13. Channel
Guide 14. Torque Tube
Spring 15. Seat Frame
Link 16. Cam Stop Lever
. Seat Bottom 17. Bellcrank
. Articulating Adjustment Handle 18, Trim
. Adjustment Screw 19. Seat Belt Retainer
. Bellcrank 20. Collar

INFINITELY ADJUSTABLE
PILOT AND CO-PILOT SEAT

Figure 3-12. Seat Installation (Sheet 1 of 3)
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NOTE

3rd and 4th seat assemblies are left and
right hand and must be installed on their
respective side. When not installed
properly the aisle to the rear seat is
elimingted.

1. Seat Bottom

2. Articulating Adjustment
Handle

3. Bellcrank 10.

4. Adjustment Screw 11.

5. Seat Back 12.

6. Spacer 13,

7. Seat Structure 14.

8. Spring : 1S,

9. Bushing

ARTICULATING

3RD AND 4TH SEATS

XN

Roller

Adjustment Pin

Fore/Aft Adjustment Handle
Stiffner

Trim

Seat Belt Retainer

Figure 3-12. Seat Installation (Sheet 2 of 3)
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SN P

Seat Back Assembiy

Bolt

Seat Frame

Seat Belt Attach Brackets
Bolt

Bolt

7. Spacer
8. Seat Belt
9, Outboard Leg \/m
10, Removeable Seat Cushion l l }\3
11. Skirt SN
4
12. Bolt { RN
~
Detail A

BENCH (STH AND 6TH)

Figure 3-12. Seat Installation (Sheet 3 of 3)
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Sound proofing
Trim Shield
Zippers
Headliner Assembly
Rear Window Openings
Retaining Wires
Overhead Console

3D L DN

Figure 3-13.

3-41. CABIN HEADLINER (Refer to figure 3-13.)

3-42. REMOVAL.

a. Remove all overhead oxygen, ventilating and light
consoles, sun visors, dome lights, all inside finish
strips and plates and any other visable retainers se-
curing headliner.

b. Work edges of headliner free from metal teeth
which hold fabric.

c. Starting at the front of headliner and working
toward the rear, work headliner down, removing
screws through the metal tabs which hold the wire
bows to cabin top. Pry outer ends of bows loose
from retainers above doors. Detach each wire bow
in succession.

d. Remove headliner assembly and bows {rom
the aircraft.

NOTE
Due to the difference in length and contour
of wire bows, each bow should be tagged
to assure proper location in the headliner.
e. Remove the spun glass soundproofing panels.
NOTE

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

3-24

Cabin Headliner Installation

3-43. INSTALLATION.

a. Before installation, check all items concealed
by headliner for security. Use wide cloth tape to
secure loose wires to the fuselage and to seal any
openings in the wing roots. Straighten tabs bent
during removal of headliner.

b. Apply cement to inside of skin in the areas
where soundproofing panels are not supported by
wire bows and press soundproofing in place.

c. Insert wire bows into headliner seams and se-
cure the two bows at rear of headliner. Stretch the
material along edges to properly center, but do not
stretch it tight enough to destroy ceiling contours or
distort wire bows. Secure edges of headliner with
the metal teeth.

d. Work headliner forward, installing each wire
bow in place with the metal tabs. Wedge ends of wire
bows into the retainer strips. Stretch headliner just
taut enough to avoid wrinkles and maintain a2 smooth
contour.

e. When all bows are in place and fabric edges are
secured, trim off excess fabric and reinstall all
items removed.

3-44. UPHOLSTERY PANELS.

3-45. REMOVAL AND INSTALLATION. Removal of
the upholstery side panels is accomplished by remov-
ing the seats for access and removing screws. retain-
ing strips and ash trays as required to free the panels.
When reinstalling side panels, do not overtighten
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screws. Larger screws may be used in enlarged
holes as long as the area behind the hole is checked
for wiring, fuel lines and other components which
might be damaged by using a longer screw. Automo-
tive type spring clips attach the door panels and a
dull putty knife makes an excellent tool for prying the
clips loose. The rear baggage panel is secured to
the aft cabin wall with cloth retaining strips for easy
removal.

3-46. CARPETING.

3-47. REMOVAL AND INSTALLATION. Cabin are
and baggage compartment carpeting is held in place
by rubber cement, small sheet metal screws and
retaining strips. Cloth retaining strips are also in-
stalled on some aircraft near access plate locations
for quick-removal of the carpeting and inspection in
these areas. When fitting a new carpet, use the old
one as a pattern for trimming and marking screw
holes.

3-48. SAFETY PROVISIONS.

3-49. BAGGAGE RETAINING NET.

3-50. DESCRIPTION. A nylon baggage net having
a frame and hinges retains the baggage in the area
behind the main gear wheel wells.

3-51. SAFETY BELTS. (See figure 3-14.)

3-52. DESCRIPTION.

Safety belts should be replaced if frayed or cut,

latches are defective or stiching is broken. Attaching
parts should be replaced if excessively worn or defec-
tive. The pilot and copilot seat safety belts are attach-
ed to brackets bolted to the cabin floor. The 3rd and
4th seat belts are attached to brackets bolted to the
cabin floor and fuselage structure. The bench seat
belts are attached to a bracket bolted to the cabin

floor and to the seats themselves.

3-58. TABLE OF RECOMMENDED SEALERS.

NOTE

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

3-53. SHOULDER HARNESS

2-54. DESCRIPTION. (See figure 3-14.) Individual
shoulder harnesses may be installed for each seat.
The pilot and copilot harnesses are bolted to the upper
console reel, and the 3rd, 4th and bench seat har-
nesses are bolted to the aft cabin structure. Compo-
nent parts should be replaced as outlined in paragraph
3-54.

3-55. INERTIA REEL HARNESS.

3-56. DESCRIPTION. (See figure 3-15.)

An inertia reel harness assembly may be installed for
the Pilot and Co-Pilot positions. The inertia reels
are installed in a mounting base located in the aft
center overhead console. The shoulder and lap belt
are one assembly with an adjuster to position the
shoulder harness. The reel is designed to lock and
hold when a 2to 3 "g" force is applied and 12 inches
of webbing remain on the reel. The reel can be
checked for proper operation by giving webbing a
quick tug, the reel should lock and hold.

3-57. REMOVAL AND INSTALLATION. :

a. Remove the screws retaining the escutcheon on
aft center console and remove the oxygen outlet
covers by rotating counter-clockwise if installed.

b. Remove screws in mounting bracket and remove
(2) screws in each reel assembly and pull belt through
bracket.

c. Re-install by reversing the procedure.

TYPE 1

TYPE I

890 and 890 A Accelerator
Coast Pro-Seal, Los Angeles, Ca.

EC-1608 Part Aand B (3M Co)
Minnesota Minning & Mfg Co.

CS3204 Part Aand B
Chem Seal Corp., Los Angeles, Ca.

Pro-Seal 706
Coast Pro-Seal, Compton, Ca.

GC-408 Part Aand B .
Churchill Chemical Co., Vernon, Ca.

GC-200
Goal Chemical Corp. , Los Angeles. Ca.

PR-1440 Part A and B
Products Research Ca. Burbank, Ca.

FIREWALL SEALANT

Dapocast #18-4
D Aircraft Products Co., Anaheim, Calif.

TBS-758 Thermal Coating
General Electric, Waterford, Connecticut
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Harness
Tray
Cover
Belt
Fitting

L e

Detail D

Detail E

Figure 3-14. Safety Belts
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1. Inertia Reel-Belt 4
Assembly(Right Hand).
Inertia Reel. { 5

w N

Inertia Reel-Belt

Assembly(Left Hand). 7

Bolt. \N

Seat Belt Fitting.

Spacer.

Bolt. 6 T

k<l .

Figure 3-15. Inertia Reel Harness
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3-59. SEAT RAIL INSPECTION. A special inspec-
tion ot the seat rails should be conducted each 50
hours. See figure 3-16 for inspection procedures.

Counts as one crack. Usable if
1 not closer than one-inch to a
similar crack.

REPLACE SEAT RAIL WHEN:

a. Any portion of web or lower flange is cracked, (index 2).

b. Any crack in crown of rail is in any direction other than
right angle to length of rail,

¢c. Number of cracks on any one rail exceeds four, or any
two cracks (index 1) are closer than one-inch.

NOTE

Use of seat rail cargo tie-downs
is not permissible on seat rails
with cracks.

Figure 3-16. Seat Rail Inspection
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SECTION 4

WINGS AND EMPENNAGE

Page No.
TABLE OF CONTENTS Aerofiche/Manual

WINGS AND EMPENNAGE . 1G9/4-1
Wings . . . 1G9/4-1
Ducription . 1G9/4-1
Removal . . 1G9/4-1
Repair . . . 1G10/4-2
Ingtallation . . 1G10/4-2
Adjustment . 1G10/4-2
Vertical Fin . . 1G10/4-2
Description . . 1G10/4-2
Removal . . 1G10/4-2
Repair . . . 1G10/4-2
Installation . . 1G10/4-2

4-1. WINGS AND EMPENNAGE.

4-2. WINGS. (See figure 4-1.)

4-3. DESCRIPTION. Each all-metal wing panel is
a full cantilever type, with a single main spar, two
fuel spars, formed ribs and stringers. The front
fuel spar also serves as an auxiliary spar and pro-
vides 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. Stres-
sed skin is riveted to the spars, ribs and stringers
to complete the structure. An all-metal, balanced
aileron, flap, and a detachable wing tip are part of
each wing assembly. A navigation light is mounted
in each wing tip.

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

a. Remove wing gap fairings and fillets.

b. Drain fuel from wing being removed.
precautions outlined in Section 13.)

c¢. Remove cabin headliner in accordance with pro-
cedures outlined in Section 3.

d. Disconnect:
Electrical wires at wing root disconnects.
Fuel lines at wing root.
Pitot line (left wing only) at wing root.
Cabin ventilator hose at wing root.
Aileron carry-thru cable and aileron direct
cables of wing being removed, at turnbuckles behind
headliner front shield and doorpost shield.

6. Disconnect and cap wing de-ice hoses if

installed.

(Observe

(Jlnhs.dNb-l

Horizontal Stabilizer . . 1G10/4-2
Description . . 1G10/4-2
Removal . . 1G11/4-3
Repair . . . 1G11.4-3
Installation . . . . 1G11'4-3

Stabilizer Abrasion Boot.s . 1G11.4-3
Description . . 1G11-4-3
Removal . . . 1G11.4-3
Installation . . 1G11/4-3

NOTE

To ease rerouting the cables, a guide wire
may be attached to each cable before it is
pulled free from 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.

{f. U right wing is being removed, disconnect flap
cables from right flap drive pulley, and remove cable
guards and/or pulleys as required to pull flap cables
into right wing root area.

g. If left wing is being removed, relieve tension on
right flap cables at right flap drive pulley. Disconnect
right flap cables at flap actuator in left wing and re-
move pulleys to pull flap cables into left wing root
area.

NOTE

Rigging of flap actuator and components in
left wing need not be disturbed to remove
either wing. It is recommended that flap

be secured in streamlined position with

tape during wing removal to prevent damage,
since flap will swing freely.

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

i. Remove bolts, washers and retainers holding
main spar dowel pins in position.

j. Support wing at inboard and outboard ends, and

4-1
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remove dowel pins that attach main wing spar to
fuselage. It is recommended to remove the top dow-
el pin first, then lower outboard end of wing before
removing 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 wing slightly while removing
pins. Care must be taken not to damage
dowel pins, spar fittings or spar carry-thru
fittings as these are reamed holes and close
tolerance dowel pins.

k. Remove wing and lay on padded stand.

4-5. REPAIR. A damaged wing panel may be re-
paired in accordance with instructions outlined in
Section 18. Extensive repairs of wing skin or struc-
ture are best accomplished by using the wing repair
jig. which may be obtained from Cessna. The 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.
NOTE

Refer to figure 4-1 for lubrication of dowel
pins prior to 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 tip up, and
install top pin.)

Bolts, 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.

d. Connect:
Electric wires at wing root disconnects.
Fuel lines at wing root.
Pitot line (if left wing is being installed.)
Cabin ventilator hose at wing root.
Aileron carry-thru cable and aileron direct
cables of wing being installed, at turnbuckles behind
headliner front shield and doorpost shield.

6. Wing de-ice hoses if installed.

e. Rig aileron system (Section 6).

f. Rig flap system (Section 7).

g. Refill wing fuel bays and check all connections
for leaks.

Ulath-a

h. Check operation of navigation, courtesy and
landing lights.

i. Check operation of fuel quantity indicator.

j. Install wing gap fairings and fillets.

NOTE

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

k. Install headliner, interior panels, upholstery
and inspection plates.
1. Test operation of 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. VERTICAL 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 glass fiber /ABS construction.
Hinge brackets at the rear spar attach the rudder.

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 if de-
sired, following the procedures outlined in Section 10.
a. Remove fairings on both sides of fin.
b. Disconnect flashing beacon lead, tail navigation
light lead, antennas and antenna leads and rudder

cables if rudder has not been removed.
¢. Remove screws attaching dorsal fin to fuselage.

d. Remove bolts attaching fin front and rear spars
to fuselage.
e. Remove fin.

4-11. REPAIR. (Refer to Section 18.)

4-12. INSTALLATION. Reverse procedures out-
lined in paragraph 4-10 to instal] the fin. Be sure to
check and reset rudder and elevator travel if any
stop bolts were removed or settings distrubed. Re-
fer to Sections 8 and 10 respectively for setting ele-
vator and rudder travel. Refer to figure 1-1 for
control surface travels.

4-13. HORIZONTAL STABILIZER. (See figure 4-3.)

4-14. DESCRIPTION. The horizontal stabilizer is
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primarily of metal construction, consisting of ribs
and a front and rear spar which extends throughout
the full span of the stabilizer. The skin is riveted to
both spars and ribs. Stabilizer tips are constructed
of ABS. The elevator tab actuator screw is contained
within the horizontal stabilizer assembly, and is sup-
ported by a bracket riveted to the rear spar. The
underside of the stabilizer contains an opening which
provides access to the elevator tab actuator screw.
Hinges on the rear spar support the elevator.

4-15. REMOVAL.

a. Remove elevators and rudder in accordance with
procedures outlined in Sections 8 and 10.

b. Remove vertical {fin in accordance with proce-
dures outlined in paragraph 4-10.

c. Disconnect elevator trim control cables at clevis,
turnbuckle and clamps inside tailcone, remove pulleys
which route the aft cables into horizontal stabilizer,
and pull cables out of tailcone.

d. Remove bolts securing horizontal stabilizer to
fuselage.

e. Remove horizontal stabilizer.

4-16. REPAIR. (Refer to Section 18.)

4-17. INSTALLATION. Reverse the procedures
outlined in paragraph 4-15 to install the horizontal
stabilizer. Rig the control systems as necessary,
following instructions outlined in applicable sections.
Set control surface travels to values listed in figure
1-1.

4-18. STABILIZER ABRASION BOOTS.
NOTE

An Accessory Kit (AK182-217) is available
from the Cessna Service Parts Center for
installation of abrasion boots on aircraft

not so equipped.

4-19. DESCRIPTION. The aircraft may be equipped
with two extruded rubber abrasion boots, one on the
leading edge of each horizontal stabilizer. These
boots are installed to protect the stabilizer leading
edge from damage caused by rocks thrown back by
the propeller.

4-20. REMOVAL. The abrasion boots can be re-
moved by 1oosening one end of the boot and pulling it
off the stabilizer with an even pressure. Excess ad-
hesive or rubber can be removed with Methyl-Ethyl-
Keytone.

4-21. INSTALLATION. Install abrasion boots as
outlined in the following procedures.

a. Trim boots todesired length.

b. Mask off boot area on leading edge of stabilizer
with one-inch masking tape, allowing 1/4-inch mar-
gin.

c. Clean metal surfaces of stabilizer, where boot
is to be installed, with Methyl-Ethyl-Ketone.

d. Clean inside of abrasion boot with Methyl-Ethyl
Ketone and a Scotch Brite pad to ensure complete
removal of paraffin/talc. Then a normal wipe down
with MEK on a cloth will leave surface suitable for
bonding to the aluminum.

NOTE

Boots may be applied over epoxy primer,
but if the surface has been painted, the
paint shall be removed from the bond area.
This shall be done by wiping the surfaces
with a clean, lint-free rag, soaked with
solvent, and then wiping the surfaces dry,
before the solvent has time to evaporate,
with a clean, dry lint-free rag.

e. Stir cement (EC-1300, Minnesota Mining and
Mamfacturing Co. ) thoroughly.

f. Apply one even brush coat to the metal and the
inner surface of the boot. Allow cement to air-dry
for a minimum of 30 mimites, and then apply a sec-
ond coat to each surface. Allow at least 30 mimtes
(preferably one hour) for drying.

g. After the cement has thoroughly dried, reacti-
vate the surface of the cement on the stabilizer, and
boot, using 2 clean, lint-free cloth, heavily moistened
with Toluol. Avoid excess rubbing, which would re-
move the cement from the surfaces. '

h. Position the boot against leading edge, exercising
care not to trap air between boot and stabilizer.

NOTE

Should boot be attached "aff-course’, pull it
up immediately, with a quick motion, and
reposition it properly.

i. Press roll entire surface of boot to assure posi-
tive contact between the two surfaces,

j. Apply a coat of GACO N700A sealer, or equiva-
lent, conforming to MIL-C-21067, along the trailing
edges of the boot to the surface of the skin to form a
neat, straight fillet.

k. Remove masking tape and clean stabilizer of ex-
cess material,

1. Mask to the edge of the boot for painting stabilizer.
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®16

@ When installing fairing (16), seal
with Presstite 579.6 sealant approx-
imately 3/4 inch wide strip around

entire periphery on underside of
fairing.

Detail} Remove fillets and inspect fuselage-to-wing at-

*15 tachment at intervals specified in section 2.
% Check dowel pin retaining hardware, carry-

thru spar, and wing fittings thoroughly.

Lubricate dowel pins (5)
with Electro Moly No. 11
(MIL-G-21164) grease upon
installation.

*15

13
NOTE

sk When installing fillets (15), apply Permacel 672

NOTE
tape 5/8 inch wide 3/16 inch from edge, around
entire periphery on underside of fillet and seal If there is damage to bushings in fittings (17) or
:';;h mf“;?l‘;t tCorp. 576.1 sealant between tape and  (18), notify factory before anticipating replace-
e of fillet.

ment, as these are critical areas.

Bolt 7. Trim Tab 13. Stall Warning Unit
Washer 8. Aileron 14. Access Plate

Nut 9. Tip Assembly 15. Fillet

Retainer 10. Navigation Light 16. Fairing

C.owel Pin 11. Bonded Leading Edge 17. Fuselage Fitting
Flap 12. Pitot Tube 18. Wing Fitting

4-4

. Figure 4-1., Wing Installation
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Detail A

Detait D

© @I G W~

NOTE

Torque bolts (5) to 70-100 Ib inches

Fin Assembly

Upper Rudder Hinge
Center Rudder Hinge
Lower Rudder Hinge
Bolt

Washer

Nut

Bolt

Fairing

Detail C

Figure 4-2.

Vertical Fin Installation

4-5
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NO o w R

Bulkhead
Nutplate
Bracket
Washer

Nut
Washer

8. Bushing 15.
9. Bracket 16.
10. Forward Right Fairing 17.
11. Bolt 18.
12. Elevator Pylon Bracket 19.
13. Elevator Inboard Hinge 20.

14. Elevator Outboard Hinge

Upper .Right Fairing
Upper Left Fairing
Stabilizer Assembly
Lower Left Fairing
Lower Right Fairing
Forward Left Fairing

Figure 4-3. Horizontal Stabilizer Installation
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SECTION 5
LANDING GEAR. BRAKES AND HYDRAULIC SYSTEM

WARNING

When performing any inspection or maintenance that requires
turnin? on the master switch, instailing a battery, or pulling the
propeller through by hand, treat the propeller as if the ignition
switch were ON. Do not stand, nor allow anyone else to stand,
within the arc of the propeller, since a loose or broken wire, or
a component malfunction, could cause the propeller to rotate.

Page No. Page No.
Aerofiche/ Aerofiche/
: Manual Manual
TABLE OF CONTENTS
LANDING GEARSYSTEM ..... ... ... 1G20/5-2 Rigging Main gear Down
Description ..................... .. 1G20/5-2 Limit Switches ................... 1H23/5-26C
Trouble Shooting .................. 1G21/5-3 Rigging Main gear Up
Hydraulic System Leak Check ...... 1H1/5-7 Limit Switches ................... 114/5-29
PowerPack .................... ... 1H5/5-11 Main Wheel and Tire Assembly ..... 114/5-29
Description ...................... 1H5/5-11 Description ...................... 114/5-29
On-Aircraft hydraulic power pack Removal of Main Wheel/
Operational Checks .............. 1H5/5-11 Tire Assembly .................. 115/5-30
Removal ........................ 1H5/5-11 Disassembly of Main Wheel/
Disassembly ..................... 1H6/5-12 Tire Assembly .................. 115/5-30
Inspection ................... .. .. 1H7/5-13 Inspection/Repair of
Reassembly .......... ... ........ 1H7/5-13 Main Wheel/Tire Assembly ...... 116/5-31
Installation ...................... 1H8/5-14 Reassembly of Main Wheel/
Primary and Thermal Relief Valve Tire Assembly .................. 116/5-31
Assemblies .................. .. .. 1H8/5-14 Main Wheel Balancing/
Bench Check of Primary and Thermal Alignment ..................... 116/5-31
ReliefValves .................... 1H8/5-14 Main Wheel/Axle Removal ........ 116/5-31
Removal .................... ... 1H8/5-14 Main Wheel/Axle Installation ..... 116/5-31
Disassembly ..................... 1H8/5-14 Main Gear Actuator ............... 116/5-31
Inspection ....................... 1H9/5-15 Removal ........................ 116/5-31
Assembly/Adjustment ............ 1H9/5-15 Disassembly ..................... 116/5-31
Installation ...................... 1H9/5-15 Inspection ....................... 118/5-33
PressureSwitch ................... 1H9/5-15 Parts Repair/Replacement ........ 118/5-33
Description ...................... 1H9/5-15 Reassembly ...................... 118/5-33
Removal/Installation ............. 1H9/5-15 Installation ...................... 118/5-33
Disassembly ..................... 1H9/5-15 Main Gear Pivot Assembly ......... 118/5-33
Inspection/Repair ................ 1H10/5-16 Removal ..................... .. 118/5-33
Reassembly ...................... 1H10/5-16 Inspection/Repair ................ 118/5-33
Adjustment .................... .. 1H11/5-17 Installation ........ e [P 118/5-33
Emergency Hand Pump ............ 1H11/5-17 Gear Position Indicator
Description ...................... 1H11/5-17 Switches ........................ 119/5-34
Removal/Installation ............. 1H11/5-17 Description ...................... 119/5-34
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Reassembly .................... .. 1H12/5-18 Removal/Installation ............. 119/5-34
Landing Gear Selector Valve ....... 1H12/5-18 Downlock Actuator ................ 119/5-34
Description ...................... 1H12/5-18 Disassembly ..................... 119/5-34
Removal/Installation ............. 1H12/5-18 Inspection and Repair ............ 119/5-34
Disassembly/Reassembly ......... 1H13/5-19 Reassembly ...................... 119/5-34
Inspection/Repair ................ 1H13/5-19 Main Gear StrutStep .............. 119/5-34
Rigging Throttle-Operated Gear Description ...................... 119/5-34
Warning Horn Microswitch ....... 1H13/5-19 Removal ........................ 1]9/5-34
MAIN LANDINGGEAR ......... ... 1H13/5-19 Installation ...................... 1111/5-36
Description ....................... 1H13/5-19 NOSE GEARSYSTEM ............ 1111/5-36
Trouble Shooting .................. 1H15/5-21 Description ...................... 1111/5-36
Removal of main gearstrut ......... 1H15/5-21 Operation ....................... 1111/5-36
Installation of Main Gear Strut ... .. 1H15/5-21 Trouble Shooting ................. 1112/5-37
Rigging Main landing gear ....... .. 1H19/5-25 Removal of Nose Gear
Rigging Main landing gear Assembly ...................... 1112/5-37
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Page No.
Aerofiche/
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Disassembly of Nose Gear
Assembly .......... .. ... .. ... ... 1113/5-38
Inspection/Repair of Nose
Gear Shock Strut
Components ..................... 1115/5-40
Rea.ssembly of Nose Gear
Strut ... 1115/5-40
Installatlon of Nose Gear
............................ 1116/5-41
Shmuny Dampener ................ 1116/5-41
Description ...................... 1116/5-41
moval ........................ 1116/5-41
Disassembly ..................... 1116/5-41
Inspectio pair ................ 1116/5-41
Reassembly ...................... 1116/5-41
TorquelLinks ...................... 1117/5-42
Deacription ...................... 1117/5-42
Removal ........................ 1117/5-42
Disassembly/Reassembly ......... 1117/5-42
Installation ...................... 1117/5-42
Nose Gear Downlock Mechanism .... 1119/5-44
Description ...................... 1119/5-44
RemovallInstallation ............. 1119/5-44
Nose Gear Actuator ................ 1119/5-44
Description ...................... 1119/5-44
Removal ........................ 1119/5-44
Disassembly ..................... 1119/5-44
Inspection/Repair ................ 1121/5-46
Reassembly ...................... 1121/5-46
Installation ...................... 1122/547
Removal/Installation of
Nooe Gear Uplock/Release
....................... 1122/5-47
Noso Gear DoorSystem ............ 1122/5-47
Description ...................... 1122/5-47
Removal/Installation ............. 1122/5-47
Nose Wheel Steenng Systeln ....... 1122/5-47
Description ...................... 1122/5-47
Removal/l.nstallatxon ............. 1122/5-47
......................... 1122/5-47
'I‘rouble Shooting ................. 1122/5-47
Rigging Nose LandingGear ........ 1122/5-47
Ri Sg Nose Gear Down Limit
E .......................... 1124/5-49

5-1 LANDING GEAR SYSTEM.

5-2 DESCRIPTION. Retraction and extension of the

|5.2

landing gear is accomplished by a hydraulically-
powered system, integrated with electrical circuits
which help control and indicate gear position. Re-
traction and extension of the landing gear incorpor-
ates a nose gear actuator and two main gear actu-
ators. The main gear actuators control the main
gear struts through a sector gear arrangement. The
nose gear doors are mechanically-operated. The
doors are closed with the gear retracted and are
open with the landing gear extended. The main
gears have no doors. Hydraulic fluid is supplied to
the landing gear actuating cylinders by an
electrically-powered power pack assembly, located
inside the center conscle. The hydraulic reservoir is
an inte-gral part of the power pack assembly. Gear
selection is accomplished manually by moving a
gear selector handle, located immediately left of
center, in the switch panel. It is necessary to pull

Revision 2
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RxggmiN ose Gear Squat
.......................... 1124/5-49
Rigging Nose GearDoors ........... 1124/5-49
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Check ............ ... ... ....... 1J3/5-52
Nose Wheel/'l‘lre Assembly ......... 1J3/5-52
Desacription ...................... 1J3/5-62
Operation ....................... 1J3/5-52
Removal ........................ 1J3/5-52
Disassembly ..................... 1J3/5-562
Inspection/Repair ................ 1J3/5-52
Reassembly ...................... 1J3/5-52
Installation ...................... 1J6/5-54
BRAKESYSTEM ................. 1J5/5-54
Description ...................... 1J5/5-54
Trouble Shootmg ................. 1J5/5-54
Break Master Cylinder ........... 1J6/5-55
Description ..................... 1J6/5-55
Removal ...... .... 1J6/5-85
Disassembly .... 1J6/5-65
Inspecti pair .. 1Je/5-55
Reassembly ...... .. 1J6/6-55
Installation ....... .. 1J6/5-55
Hydraulic Brnke Lines .. 1Je/5-55
...................... 1J6/5-55
Wheel ake Assemblies ........... 1J6/5-85
iption ...................... 1J6/6-55
Removal ........................ 1J6/5-565
Disassembly ..................... Ezgg
Inspectio pair ................
Reassembly ...................... 1J8/5-57
Installation ...................... 1J8/5-57
BrakeLinings ................... 1J8/5-57
BrakeBurnan ................... 1J8/5-57
Ch Brake Lining
Wear .................ccvia... 1J8/5-57
Ingtallation .................... 1J8/5-57
Brake System Bleeding ........... 1J9/5-568
Parking Brake System ............ 1J9/5-58
Description ..................... 1J9/5-58
Removal/lnstallatlon ............ 1J9/5-58
Inspection/Repair ............... 1J9/5-58

out on the gear selector to move the handle up or down.
For emergency extension of the gear, the selector handle
must be in the DOWN position before the hand pump will
energize the system. A pressure switch is mounted on the
pump body. This switch opens the electrical circuit to the
pump solenoid when pressure in the system increases to
approximately 1500 psi. The pressure switch will
continue to hold the electrical circuit open until pressure
in the system drops to approximately 1000 psi. This will
occur weather the gear selector handle is in either the UP
or DOWN position. During a normal cycle, landing gear
extended and locked can be detected by illumination of
the gear DOWN indicator (green) light. The GEAR
UNSAFE (red) light is on anytime the gear is in transit
(retract or extend), or whenever system pressure drops
below 1000 psi with the safety (squat) switch closed. The
nose gear squat switch, activated by the nose gear,
electrically averts inadvertent retraction when ever the
nose gear strut is compressed by weight of the airplane.
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NOTE

It is possible to have the red and green lights
on momentarily at the same time after the
completion of the extend cycie. or when ro-

tating during takeoff. However.

on after the completion of the extend cvcle.
or if the red light stays on longer than 6 to
8 seconds during the retract cycle. a mai-

function has occurred.
5-3. TROUBLE SHOOTING.

late eacn item 1in the svstem. Hvdraulic fluid will

if both stav

foam if ai1r is pumped into system. causing fluid to
oe blown overtoard thru pack vent line.

The prodlems listed are all with the systems con-
trols in their normal operaring position: Master
switch ON. Hydraulic pump breaker IN and landing
gear breaker IN. During landing gear svstem ser-
vicing. a power supply capable of maintaining 27. 5
volts throughout the gear cycle must be used to

augment the s_hip's battery.

Just because this chart lists a probabie cause, proper

checkout procedures cannot be deleted and the re-
Placement of a part is not necessarily the proper
Solution to the problem. The mechanic should always
look for obvious problems such as loose or broken
parts. external leaks. broken wiring, ete. To find
the exact cause of a problem. a mechanic should use
4 hand pump. pressure gage and a voltmeter to iso-

Prior to using Hydro-Test unit with power
pack. Remove and dry off filler plug and
dipstick. Adjust cap tension so that no
movement of cap is apparent. Failure to
accomplish these procedures could result
in filler cap coming loose from power -
pack.

TROUBLE

PROBABLE CAUSE

REMEDY

MOTOR PUMP WILL NOT
OPERATE GEAR BUT

Low voltage (in flight).

Check alternaror and wiring.

EMERGENCY HAND PUMP
WILL OPERATE GEAR.

Fluid level low in reservoir.

Reflll reservoir.

Motor pamp failure.

Replace pump.

Faulty check vaive

Replace valve

Motorandmmparenotrepunhuandmberephced.

Pump frozen. Remove motor and coupling
{rom top of power pack and
replace pump.

Broken pump or motor drive Remove motor and pump from

shaft or coupling. top of power pack and replace

motor, pamp and coupling.

If motor was not turning,
check wiring and motor.

Check motor for loose or broken
connections: check for frozen

pump or coupling. Check
circuit breaker in pedestal.

Bad pump shaft seal.

Replace pump.

External leakage around top
of pump assembly.

Remove motor and pump assem-
blies from top of power pack and
replace upper packing and/or
back-up rings.

Air lock in pump (new pack
tnstallation or pump replace-
ment).

Remove filter and intermittently
bump start switch until fluid flows.
Replace filter.

PUMP OR EMERGENCY PUMP
WILL NOT BUILD PRESSURE
IN SYSTEM

No fluid in reservoir.

Refill reservoir.

Revision 2
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5-3. TROUBLE SHOOTING (Cont)

TROUBLE

PROBABLE CAUSE

REMEDY

PUMP OR EMERGENCY PUMP
WILL NOT BUILD PRESSURE
IN SYSTEM. (Cont).

Broken hydraulic line.

Check for evidence of leakage
and repair or replace line.
Flush out system and refill
reservoir.

Bad O-ring actuator
piston; O-ring left out

Disconnect line upstream from
actuator and check for pressure.

after repair. Perform this check for all
actuators in system.

Bad O-ring on gear Replace O-ring.

control valve.

Thermal relief valve stuck open. Replace valve.

HAND PUMP DOES NOT BUILD
PRESSURE, BUT ELECTRIC
PUMP OPERATES PROPERLY.

Check valve in hand pump
sticking.

Inspect check valve.

Defective hand pump outlet check
valve.

Replace valve.

Main gear or downlock actuato
O-ring leaking. '

Disassemble actnator and
replace O-rings.

Filter in outlet check valve im-
properly positioned in filter
body, or seal between filter
and check valve improperly
positioned.

Replace seal and position
filter in retainer with
Petrolatum.

LANDING GEAR OPERATION
EXTREMELY SLOW.

Downlock rod adjustment
incorrect (mainly LH rod).

Adjust rod end to lengthen
actuator one turn.

Pump failure.

Replace pump.

Low voltage in electrical system.

Check alternator and wiring.

Pump motor brushes worn.

Replace pump motor.

Fluid leak in gear line.

Locate and repair or replace
broken line or fitting.

Excessive internal power pack
leakage.

Remove and repair or replace
power pack.

POWER PACK EXTERNAL
LEAKAGE.

Static seals (all fittings).

Remove and replace O-rings
and/or back-up rings as
required. Check tubing
flares for leaks.

Reservoir cover.

Remove power pack and remove
cover; replace seals.

GEAR DOWN-LOCK WILL NOT
RETURN TO FULL-LOCK
POSITION.

Binding in spring and
tube assemblies.

Check operation to locate
binding and eliminate.

5-4
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5-3. TROUBLE SHOOTING. (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

LANDING GEAR FAILS TO
RETRACT.

Hydraulic pump motor circuit
breaker open.

Reset, determine cause for open-
ing. Repair or replace compo-
nents as necessary.

Instrument panel gear indicator
circuit breaker open.

Reset breaker. Determine cause
for tripped breaker.

Hydraulic pump motor circuit
wires disconnected or broken.

Repair or replace wiring.

Instrument panel gear indicator
circuit wires disconnected or

open.

Repair or replace wiring.

Nose gear squat switch inoper-
ative.

Install new switch.

Pressure switch defective.

Install new switch.

Hydraulic pump motor solenoid
defective.

Install new solenoid.

Hydraulic pump motor ground.

Check for ground.

Hydraulic pump motor defective.

Replace motor.

Reservoir fluid level below
operating level.

Fill reservoir with hydraulic
fluid.

Battery low or dead.

Check battery condition. Install
new battery.

GEAR RETRACTION OR EXTEN-
SION EXTREMELY SLOW.

Reservoir fluid level below
operating level.

Fill reservoir with hydraulic
fluid (Refer to Section 2).

Restriction in hydraulic system.

Isolate and remove restrictions.

PUMP MOTOR STOPS BEFORE
GEAR IS RETRACTED.

Hydraulic pump motor circuit
breaker open.

Reset. determine cause for
opening. Repair or replace
components as necessary.

Instrument panel gear indicator
circuit breaker open.

Reset circuit breaker. Determine
cause of tripped circuit breaker.

Pressure switch out of adjust-
ment.

Remove, adjust or install new
switch.

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.

Hydraulic pump motor circuit
breaker open.

Reset. determine cause for open-
ing. Repair or replace compo-
nents as necessaryv.

Instrument panel gear indicator
circuit breaker open.

Reset circuit breaker. Determine
cause of tripped circuit breaker.
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5-3. TROUBLE SHOOTING (Cont.)

TROUBLE

PROBABLE CAUSE

REMEDY

PUMP MOTOR CONTINUES
TO RUN AFTER GEAR IS
FULLY RETRACTED OR
EXTENDED.

Pressure switch defective.

Install new switch.

Pressure switch out of adjust.

Remove, adjust or install
new switch.

Hydraulic pump motor
solenoid defective.

Install new solenoid.

Internal leakage in system.

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

External system leakage.

Check all lines and hose for
leakage. Repair or install

new parts.

Power pack relief valve out of
adjustment.

Disassemble and repair or
replace valve assembly.

Hydraulic motor solenoid
defective.

Install new solenoid.

PUMP MOTOR CYCLES
EXCESSIVELY AFTER
GEAR IS RETRACTED.

Pressure switch out of adjust-
ment.

Remove, adjust or install
new switch.

Internal leakage in system.

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

External system leakage.

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

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

Internal leakage in system.

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

Reservoir fluid level below
operating level.

Fill reservoir with hydraulic
fluid (Refer to Section 2).

LANDING GEAR FAILS
TO EXTEND.

Battery low or dead.

Check battery condition.
Install new battery.

Hydraulic pump motor circuit
breaker open.

Reset, determine cause for
opening. Repair or replace
components as necessary.

Instrument panel gear indicator
circuit breaker open.

Reset circuit breaker. De-
termine cause of tripped
circuit breaker.

Hydraulic pump motor circuit
wires disconnected or broken.

Repair or replace wiring.

Hydraulic pump motor solenoid
defective.

Install new solenoid.

5-6
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5-3. TROUBLE SHOOTING (Cont.)

TROUBLE PROBABLE CAUSE REMEDY
LANDING GEAR FAILS Hydraulic pump motor ground. Check ground.
TO EXTEND(cont). pume g
Hydraulic pump motor defective. Replace motor.
Reservoir fluid level below Fill reservoir with hydraulic

operating level.

fluid (Refer to Section 2.)

Nose gear contacts stop boits.

Adjust stop bolts to obtain
proper clearance. (Rafer
to paragraph 5A-87).

RH GEAR UNLOCKS BUT
LH GEAR WILL NOT
UNLOCK.

Improper setting of RH downlock
actuator rod.

Check rigging procedures
outline in this Section.

BOTH RH AND LB MAIN GEAR
UNLOCK BUT ONLY NOSE
GEAR WILL RETRACT.

Improper setting of LH downlock
actuator rod.

Check rigging procedures
outlined in this Section.

MOTOR PUMP WILL NOT
TURN ON BY WORKING

Defective pressure switch
circuit.

Check circuit continuity.

SELECTOR SWITCH. HAND Check switch adjustment.
PUMP WILL PUT GEAR DOWN.

SET SCREW ON CAM NOT EX- | Check washers under bolt Add AN960-10 washer under
TENDED ENOUGEH FOR GEAR on downlock arm assemhly. bolt downlock arm assembly.

TO MOVE CAM OVER CENTER.

MAIN GEAR WILL NOT LOCK
OVER CENTER.

Main gear not centered in
support.

Rerig saddle per rigging
instructions.

MALFUNCTION OF GEAR
INDICATOR LIGHTS.

1. Both lights on at same time.
2. Light will change from green
to amber or in reverse when

gear control switch is moved.

Check ground wire for proper
connection.

5-4. HYDRAULICSYSTEMLEAKCHECK. (Refer

to figure 5-2.)

a. Jack airplane in accordance with procedures out-

NOTE

When any line is disconnected, be prepared

b.

lined in Section 2 of this Manual.

To relieve system pressure, pull the GEAR PUMP
cireuit braker to OFF and move the gear selector
handle to UP and back to the DOWN position.

lnstall a 0-2000 PSI gage at the service tee (Index 29.

figure 5-3) on the left-hand side of the power pack.

Push the GEAR PUMP circuit breaker to the ON
position. turn ON the master switch and move the i.
gear selector handle to the UP position.

Monitor pressure gage after retraction evcle is

complete for pressure bieed down.

If bleed down occurs. it can be an internal or external
leak anywhere in the system.

for fluid leakage.

Disconnect the return line from the gear seleetor. If
fluid comes from the selector, the internal leak is in
thesystem.

If no leak is found. it can be assumed thereis an
internal leak in the power pack. If leak ia found
proceed to step "j”. Reconnect the return line.

Power pack internal leakage can only be attributed to a
bad thermal relief vaive, check valve or check vaive O-
ring. The only way to isolate part that is leaking is to
systematically repiace the check vaive O-ring, check
valve. and then thermal reiief vaive.
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Figure 5-1. Landing Gear Schematic (Sheet 1 of 2)
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Figure 5-1. Landing Gear Schematic (Sheet 2 of 2)
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_ NOSE GEAR
i &) ACTUATOR

Figure 5-2. Landing Gear System Component Locator
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Repeat leak test after replucement of each part to
ensure leak correction.

J. Remove gear DOWN line from the selector. If

tluid comes from the line, one or more of the gear
actuators i3 leaking. To locate the leaking actuator,
disconnect the return line from each actuator, the
leaking actuator will have fluid draining from the
actuator port. Following the appropriate paragraphs
in this section, remove, overhaul and reinstall the
actuator.

k. Reconnect gear down line to the selector.

i. Recheck all lines that were disconnected for security.
m. Lower the landing gear. Following the procedures
in step "b", relieve the system pressure.

n. Remove the pressure gage from the service tee.

o. Inaccordance with the procedures in Section 2

of this Manual, replenish the power pack reservoir
with MIL-H-5606 hydraulic fluid and bleed the system.
p. Remove aircraft from jacks.

|55, POWERPACK.  (Refer to figure 5-3)
|56, DESCRIPTION.  The bydraulic power pack

located in the pedestal, is a multi-purpose unit. It
contains a hydraulic reservoir, valves, an electrically
driven motor, and the pump. An emergency hand pump,
located between the pilot’s and copilot's seats. Uses
reservoir fluid to permit extension of the landing gear.

NOTE
The bydraulic power pack primary relief
valve, thermal relief valve, and pressure
switch can be operationally checked on the
aircraft without power pack removal from the
aircraft or disassembly. Refer to paragraph
5-6A. for specific instructions. Refer to
paragraph 5A-12A for primary and thermal
relief valve bench check instructions if the
power pack is removed from aircraft.

§5-6A. ON-AIRCRAFT HYDRAULIC POWER PACK
OPERATIONAL CHECKS. (Refer to figure 5-3.)

The primary and thermal relief valves and pressure
switch should be pressure checked each 100 hours. They
can be operationally checked without removal from
aircraft. For bench check instructions after removal
from power pack, refer to paragraph 5A-12A.

NOTE
Checks are to be performed with external
power set at 28.5 volts.

a. Primary Relief Valve.

(1) Jack aircraft in accordance with procedures
outlined in Section 2.

(2) Remove cap and install pressure gage at tee (29)
fitting on left side of power pack.

t3) Pull landing gear circuit breaker.

(4) Select landing gear handle to DOWN position.

15) Install 18 gage (minimum) jumper wire between
buss side of contactor and small terminal on pump
motor contactor (to energize coil).

(6) Push landing gear circuit breaker in; power pack
should run; monitor pressure.

{7) Primary relief valve should open at 1800 PSI,
+0 or -50 PSI.

8 After check is complete, remove pressure from
system, remove pressure gage, inatall cap on tee (29, pull

landing gear circuit breaker, remove jumper wire, push .

landing gear circuit breaker back in. and return system to
original configuration.
b. Thermal Relief Valve.

(1) With aircraft on jacks and pressure gage insu.alled
at tee (29) fitting on left side of power pack, pull landing
gear circuit breaker. )

(2) Select landing gear to DOWN position.

(3) Extend emergency gear pump handle. .

(4) Pump emergency gear pump handle and monitor
presaure. Thermal relief valve should open at 2200
PSI, -0 or +50PSI.

(5) After check is complete, remove pressure from
system, remove pressure gage, and install cap on tee (29).

(6) Push in landing gear circuit breaker, and return
system to original configuration.
¢ ireraf o jacks and installed

(1) With ai onj pressure gage
at tee (29) fitting on left side of power pack, pull landing
gear circuit breaker. )

(2) Select landing gear UP and DOWN several times
to relieve pressure in landing gear system. '

(3) Select landing gear UP, and push in landing gear
circuit breaker.

(4) After gear raising cycle is complete, check
pressure. Pressure should be 1500 PSL ]

(5) Select gear DOWN. After gear lowering cycle is
complete, pressure should be 1500 PSI.

(6) After check is complete, remove preasure from
system, remove pressure gage, insta!l cap on tee, and
return system to original configuration.

5-7. REMOVAL. (Refer to figure 5-3.)
a. Jack aircraft in accordance with procedures out-
lined in Section 2 of this manual.
b. Turn master switch OFF and place gear selector
handle in a neutral position to relieve system pressure.
After 15 seconds, return gear selector handle to DO
position :
NOTE
As hydraulic lines are disconnected or removed.
plug or cap all openings to prevent entry of
foreign material into the lines or fittings.

¢. Remove front seats and spread drip cloth over front
carpet.

d. meRemove decorative cover from pedestal as outlined
in Section 9 of this manual.

e. Remove upper panel assembly from aft face of
pedestal. o

f. Remove screws attaching indicator assembly at top
of pedestal; remove indicator assembly.

g. Remove four bolts attaching wheel and gear box
assembly; remove wheel and gear box assemb]y.

h. Loosen idler sprocket ul_omhly by loosening bolt
and sliding sprocket inboard in slot.

i. Disconnect chin at connecting link. )

j. Remove left-hand and right -hand chain guuds

k. Allow chain to remain on gimbal assembly in lower
pedestal area. )

1. Position gallon container under drain elbow at
right-hand side of pedestal. )

m. Remove cap from elbow and attach drain hose.
bracket to sides of pedestal. _ o

n. Using hand pump, drain reservoir fluid into
container. o

o. Disconnect and cap or plug all hydraulic lines

at power pack. .

p- Disconnect wiring at pressure switch.
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Packing
Dipstick
Pressure Switch

Thermal Relief Valve

Bolt

Bolt

Washer

12. Packing

13. Resservoir

14. Primary Relief Valve

15. Hydraulic Pump
Packing

17. Coupling

Packing
19. Fluid Filter Screen
20. Self Relieving Chack Valve
21. Packing
22. Filter Assembly Self-Relieving Check Valve ive
23. mmur
24. Back-Up Ring
25. Motor Assembly
28. Bolt ‘
27. Pasking
28. Washer

29. Tee \

s
HHOWM-ID WS LN —
e e aTTE e

NOTE

Install new and back-up rings lubricated
with a {ilm of Petrolatum VV-P-236, hydraulic
fluid MIL-H-5606, or Dow-Carning DC-17.

11 10 13
A=A

Figure 5-3. Hydraulic Power Pack Assembly (Sheet 1 of 2)

q. Remove three mounting boits, one at the forward
side of power pack. and two. attaching power pack
bracket to sides of pedestal.

r. Remove power pack and bracket from pedestal.

NOTE
It should not be necessary to disturb studs on left
and right sides of pedeatal to remove power pack.

5.8. DISASSEMBLY. (Refer to figure 5-3.)

a. Remove boits (10), washers (11), and packing (12)
from reservoir (13).

b. Remove reservoir (13) from body assembly (5.

NOTE

I If reservoir will not disengage from body,
assembly (5). install a capped fitting in the
pressure and return openings of the power pack
assembly and attach an air hose to vent fitting
at top of body assembly (5). Apply air pressure
{not to exceed 15 PSI, reservoir proof pressure).

I and remove reservoirt1). A strap clamp is not
recommended as clamp may damage reservoir.

=12 Revision 2

c. Remove packing (6) from body assembly (5).

NOTE
Disassembly of relief valves (14) and (8) is
normally not required. Refer to applicable
paragraphs for specific instructions regarding
relief valves. Before removal. Tag each relief
valve (primary’ or (thermal) to ensure correct
reinstallation.

d. Cutsafety wire and remove relief valve assemblies
(14). and (8) from body assembly (5).

e. Remove dipstick (2), and fluid filter screen (19} from

body assembly (5). o

f. Remove retainer (23), filter assembly self-relieving
check valve (22), back-up ring (24), packing (1), pack-

ing (21). and self-relieving check valve (20) from body

assembly (5).
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VENT

Figure 5-3. Hydraulic Power Pack Assembly (Sheet 2 of 2)

NOTE
‘If self-relieving check valve (20) will not fall
from hole in body assembly (5, place a drift or
punch made of soft material into the pressure
opening of body assembly and tap spacer from
body assembly.

g Remove preasure switch (3) and packing (4! from
body assembly (5).

h. Remove bolts (9) attaching hydraulic pump (15)

to body assembly (5), and remove pump t15) and coupling
(17) from body assembly. Remove packings (18) and (7)

i. Remove motor assembly (25) from body assembly

(5) by removing attaching bolts (26).

5-9 INSPECTION. (Refer tofigure 5-3.)
a. Wash all parts in cleaning soivent (Federal

Specification P-S-611, or equivalent) and dry with
filtered air.

b. Inspect all threaded surfaces for serviceable
condition and cleanliness.

c. Inspect all parts for scratches. scores. chips.
cracks and indications of excessive wear.

d. Clean to ensure that all screens and filters are
completely clean and undamaged.

5~10. REASSEMBLY. (Refer to figure 5-3.)
NOTE
Instail new packings and back-up rings
lubricated with a film of Petrolatum

VV-P-236, hydraulic fluid MIL-H-5606,
or Dow-Corning DC-%.
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4. Using new packings (7) and {18), install hydraulic
pump (15) and coupling (17) into body assembly (5} with
bolts (9).
b. Install motor assembly (25) on top of body assembly
(5) after aligning coupling (17) to match mating
connection in motor. Secure motor to body with boits
126), safety-wire bolts as shown in View A-A.
Ic. Using new packing (4), install and tighten pressure
awitch (3) onto body assembly (5).
d. Using new back-up ring (24) and packings !1}and
(21), install and tighten self-relieving check valve (20),
filler assembly self-relieving check valve (22) and
retainer (23) into body assembly (5).
e. Install primary relief valve t14) and thermal relief
l valve (8) assemblies along with packings (27) and (16)
onto body assembly (5).

i CAUTION i

Ensure that relief valves are installed in
their correct location. Refer to View A-A.

f.  Install fluid filter screen (19) and dipstick (2) into
body assembly (5).
NOTE

Safety-wire relief valves (14) and (8) to hydraulic
pump mounting bolts (9) as shown in view A-A.

g. Using new packing (6), washers (11) and (28), and
packing (12), install and tighten reservoir (13) onto body
assembly (5).

h. Torque bolts (10) to 30-35 inch-pounds.

5-11 INSTALLATION. (Refer tofigure 5-3.)

a. Work power pack and bracket assembly into position
and install three bolts, securing power pack to pedestal.
b. Connect all hydraulic lines to power pack fittings.
Ensure that all fittings are properly installed, with
jamnuts tight, after lines are tightened.

c. Install wheel and gear box assembly and indicator
assembly in top of pedestal.

d. Installleft-hand and right-hand chain guards for
rubber trim chain.

e. Connect chain at connecting link after stringing
chain over idler sprocket.

f. Tighten idler sprocket assembly by sliding sprocket
outboard in slot and tightening bolt.

g Connect ground wire to pressure switch (3), and
wire to motor.

h. Connect power pack wiring to plug.

i. Install upper panel assembly on pedestal.

J. Fill reservoir (13) on right-hand side of power pack
with clean hydraulic fluid in accordance with procedures
outlined in Section 2 of this manual.

k. Operate gear through several cycles to bleed system.
Check for correct operation and signs of fluid leakage. A
28 volt power supply should be used to augment the
aircraft’s battery.

512 PRIMARY AND THERMAL RELIEF VALVE
*SSEMBLIES. (REFER TO FIGURE 5A-3)
1e primary relief valve (14), located between the self-
.ieving check valve (20) and hydraulic pump (15), serves
‘imit that amount of pressure which can be generated
the hydraulic pump. The thermal relief valve (8),
ated on the system side of the self-relieving check valve
), serves to limit the system pressure. System pressure
27 1ncrease due to thermal expansion. Both valves are
.sutical except for differing pressure relief settings
r«fer to figure 5-4).
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5-12A BENCH CHECK OF PRIMARY AND
THERMAL RELIEF VALVES. (Refer to figure 5-4). |

NOTE
The hydraulic power pack primary relief
valve, thermal relief valve, and pressure
awitch can be operationally checked on the
aircraft without power pack removal froni . he
aircraft or disassembly Refer to paragraph I
5-6A for specific instructions.

If on-aircraft pressure checking of the power pack reveals
out-of-tolerance relief valve opening, it may be necessary
todetermine if relief valve disassembly or adjustment is
necessary. Once removed from power pack, individual
relief valves can be bench checked.

NOTE
Adequate precautions should be taken to
recover hydraulic fluid which will be expelled
from the primary relief valve while under pressure.

As primary and thermal relief valves are identical
except for differing pressure relief settings, special

care should be exercised to ensure relief valves are
reinstalled in their correct locations. (Refer to l
figure 5-3, view A-A).

a. Primary Relief Valve.

(1) Using a hydraulic pump with a flow rate of 0.5 to
0.7 gallons per minute connected to a hydraulic
reservoir, a pressure gage with 2500 PSI capacity, and
a hose with appropriate fittings, connect hydraulic
pump to adapter (2) of the primary relief valve.
(2) Apply pressure slowly to ensure that relief valve
assembly opens at correct pressure reading. Primary
relief valve should open at 1800 PSI, +0 or -50 PSI.
Refer to paragraph 5A-15 for adjustment instructions.
b. Thermal Relief Valve.
1) Using a hand pump connected to a hydraulic
reservoir, a pressure gage with 2500 PSI capacity, and
a hose with appropriate fittings, connect hand pump to
adapter (2) of the thermal relief valve.
(2) Manually pump pressure up slowly to ensure that
relief valve assembly opens at correct pressure reading.
Thermal relief valve should open at 2200 PS], -0 or
+50 PSI. Refer to paragraph 5A-15 for adjustment
instructions.

5-13 REMOVAL. (Refer tofigure 5-3).
a. Cut safety wire and remove primary relief valve (14) '
and thermal relief valve (8) from body assembly (5).

5-14 DISASSEMBLY. (Refer tofigure 5A-4.)
NOTE

Relief valve assemblies (5) and (23) are preset I
by the factory and normally will not require
disassembly.

a. Remove jamnut (13) and adjustment screw (12} from

housing (8).

b. Remove spring (11), guide (10), balls (6), and piston ‘
(9) from housing (8).

¢. Loosen jamnut(7) and remove adapter (2) from

housing (8).

d. Remove poppet (4) and orifice (3) from adapter (2).
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Torque adapter (2) to housing
(8), and jamnuts (7) and (13),
to housing (8) to 100-150 lb-in.

Primary relief valve shall
relieve at 1800 PSI, +0 or -50
PSL Afer flow is terminated, 3
vaive shall reset at 1500 PS]
minimum.

Thermal relief valve shall
relieve at 2200 PSI, +850 or -0 8\0

PSL 7\@

§

1. Packing 8
2. Adapter

3. Orifice 9
4. Poppet 6
§. Packing 10
6. Ball

7. Jamnut 11
. 8. Housing

9. Piston 12
10. Guide

11. Spring

12. Adjustment Screw 13
13. Jamnut

Figure §-4. Ralief Valve Assembly

SA-15 [INSPECTION. (Refer tofigure 5A-4).

a. Wash all parts in cleaning solvent (Federal
Specification P-8-611 or equivalent) and dry with
filtered air. .

b. Inspectall threaded surfaces for serviceable
condition and cleanliness.

c. Inspect all parts for scratches, scores, chips, cracks.
and indications of exceasive wear.

5A-16 ASSEMBLY AND ADJUSTMENT.
to figure 5A-4).

(Refer

NOTE

Use new packings during reassembly.
Lubricate all packings with MIL-H-5606
hydralic fluid. Lubricate threads with
Petrolatum.

a. Install orifice (3) and poppet t4) into adapter (20).

{New packing [5] must be installed on poppet (4)).

b. Install jamnut (7) and housing {8) on adapter (2).

¢. Tighten adapter (2) into housing (8) and torque to

100-150 Ib-in.

d. Tightenjamnut (7) against housing (8), and torque
to 100-150 lb-in.

e. Install one ball (6) into housing (8), so that it rests on
poppet (4). Install piston (9) into housing (8), then install

remaining ball (6) into end of piston (9).

f. Insertguide(10) and springt11) into housing (8),
making sure that balls (6) and piston (9) remain in
correct position.

g- Turn adjustment screw (12) into housing (8) until it

just contacts spring (11), then turn in one additional turn.

Start jamnut (13) onto adjustment screw (12) and snug
against housing (8).

h. Connect hydraulic pump with a flow rate of 0.5 to
0.7 gallons-per-minute and a pressure gage with 2500
PS8l capacity to relief valve. Apply pressure siowly to
Eresmre reading. Primary relie vilve tpées ot 1300
pressure reading. Pri ief valve opens at
P8I, +0 or -50 PSI and reset at 1500 PSI MINIMUM (ne
leakage). Thermal relief vaive opens at 2200 PSI, +50
or-0 PSL
i. [fadjustment of either relief valve is necessary,
loocsen jamnut (13) and turn adjustment screw (12) in to
increase pressure or back adjustment screw (12) out to
decrease pressure. Tighten jamnut (13) against housing
(8) and torque to 100-150 Ib-in. Recheck pressure
adjustments.

5-17. INSTALLATION. (Refer tofigure 8A-3).
a. Install relief valve assemblies (8) and (14) along
with new packings onto body assembly (5).

Ensure that relief valves are installed in their
carrect locationa. (Refer to View A-A).
Safety wire relief vaives as shown in View A-A.

5-18. PRESSURE SWITCH. (Refer to figure 5-5).

5.19. DESCRIPTION. A pressureswitch is located
h&omofthmpa&.mm. opens the
electrical circuit to the pump solencid when the pres-
sure in the system increases to app 1500
PSL The pressure switch will continune to the
electrical circuit open until pressure in the system drops
to approximately 1000 PSI, at which tims, the pump
vﬂhpinopmuwhuﬂdnppmtomm_
1500 PSI, regardless of gear selector :
handle position. *
NOTE .
The hydraulic power pack primary relief
valve, thermal relisf valve, and pressure
switch can be operationally checked on the
aircraft without power pack removal from the
aircraft or disassembly. Refer to paragraph
5-6A for specific instructions.

5.20. REMOVAL AND INSTALLATION.
figures 5-3 and 5-5. .
a. Move left seat to full aft positian and spread a drip
cloth beneath er . .

b.o Assure m;':' mnmmkmuh il'OPF. and disconnect
leads at terminals at pressure switch.

¢. Remove pressure switch from power pack.

d. Reverse procedures for installation.

521. DISASSEMBLY. (Refer tofigure 5-5).
a. Remove bolt pint10). )
. Unscrew housing (11) from fitting (2).

{Refer 1o

¢. Remove spring (9. :
d. Remove washers (8) from flange of stop (7).

NOTE
Chart in figure 5-5 lists washers by part

number, thickness and effect on operating
pressure PSL.

Revision 2 §5-15 l
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1. Snubber
2. Fitting
3. Seal
4. Packing
5. Guide
6. Piston

s Prime with Grade T
Primer and seal with

10. Roll Pin
i Grade AV Sealer.

11. Housing
12. Switch
13. Plate

§1358-8

WASHER PART NO.| THICKNESS| MATERIAL
81888-7 | .Olé-inch | "MIYLAR POLYESTER | 55

EFFECT IN PRESS. (

Figure 5-5. Pressure Switch

e. Unscrew guide (5) from fitting (2).
NOTE

Do not damage lip of guide (5). Threads of
guide (5), snubber (1), and internal threads
of fitting (2) are primed with Loctite grade
T primer and sealed with Loctite grade AV
sealer.

f. Remove piston (6).
g. Remove eeal (3) and packing (4).
bh. Remove snubber (1) from fitting (2).

5-22. INSPECTION AND REPAIR. (See figure
5=5.)

a. Clean sealant from threads of snubber (1),
fitting (2) and guide (5) with wire brush.

b. Clean all parts with cleaning solvent (Federal
Specification P-S-661, or equivalent, and dry thor-
oughly.

¢. Discard seal (3) and packing (4), and replace
with new parts.

d. Inspect all pressure switch parts for scratches,

scores, chips. cracks and indications of wear.
e. All damaged parts shall be replaced with new

parts.

$=-16 Revision 2

f. Snubber (1) can be cleaned with solvent, then
blown out with high pressure compressed air.

g. Assure that 0. 062-inch vent hole is open in
stop (7).

5-23. REASSEMBLY. (Refer tofigure 5-5).
NOTE

Threads of snubber (1), guide (5), and inter-
nal threads of fitting (2) are to be primed
with Loctite grade T primer and sealed with
Loctite grade AV sealant. Allow primer to
cure for a minimum of three mimtes before
sealant application. Allow sealant to set
from five to 40 minutes after assembling

parts.

NOTE

Install new seal (3) and packing (4) and existing
piston (6), stop (7) and spring (9), lubricated
with a film of Petrolatum VV-P-236. Hydraulic
fluid MIL-H-5606. or Dow-Corning DC-7.
Lubricate guide (5), however. keep lubricant
away from threaded end of part.
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2. Install snubber (1) into fitting (2) and tighten with
slotted screwdriver.

b. Install packing (4) in fitting (2).

c. Install seal (3) in guide (5).

d. Install guide (5) into fitting (2) and finger tighten.

NOTE

It is possible to assemble, fill and test the
pressure switch in the aircraft. This can
be accomplished by the installation of a test
gage in the capped port of the tee fitting on
the right-hand side of the power pack, and
pumping the emergency hand pump. Master
switch must be OFF and selector handle
raust be in DOWN position.

e. After installing test fitting and assuring that
sealant in {itting (2) is dry, screw fitting assembly
into power pack body.

f. Pump emergency hand pump just enough for
fluid to seep from top of guide (5). (Refer to Section
2 of this Manual.)

g. Insert piston (6) into hole in guide (5).

h. Install stop (7) over guide (5).

i. Install exact number and thickness of washers
removed.

j. Install spring (9) over washers (8).

k. Screw housing (11) on fitting (2).

NOTE

I{ same number of washers (8) are installed
as were removed, pressure should not re-
quire readjustment. If readjustment is
necessary, the washer applicability table
lists washer part numbers, thickness, and
effect in pressure. Washers are available
from the Cessna Supply Division.

1. Check fluid level in power pack reservoir.
(Refer to Section 2 of this Manual. )

5-24. ADJUSTMENT. (See figure 5-5.)

a. Jack aircraft as outlined in Section 2 of this
Manual.) )

b. Screw housing (11) on fitting (2), enough to
bottom out against stop (7).

c. Adjust switch (12) to bottom out plunger against
stop (7).

d. Turn housing (11) back from full thread engage-
ment one turn, plus 0, minus one-fourth turn to
locate hole in fitting (2) in slot in skirt of housing
assembly (11).

e. Attach electrical connections to pressure switch
and attach external power source.

{f. Turn master switch ON.

g. Pump emergency hand pump to obtain 1500
50 psi.

h. The switch should open the electrical circuit to
the pump solenoid when pressure in the system in-
creases to approximately 1500 = 50 psi.

i. If switch opens electrical circuit prematurely.
disassemble pressure switch down to washers (8)

and add washers (8) as necessary to obtain desired
pressure; repeat steps 'b" and "'d" only if switch
(12) was loosened during this step. (But not ''c™.)

j. If switch opens electrical circuit later than
1500 = 50 psi, disassemble pressure switch down
to washers (8) and remove washers (8) as necessary
to obtain desired pressure; repeat steps 'b"' and "'d"
only if switch was loosened with this step.

k. After final pressure adjustment, install pin (10)
in slot of housing (11).

1. Turn master switch OFF.

5-25. EMERGENCY HAND PUMP. (Refer to
figure 5-6.)

5-26. DESCRIPTION. The emergency hand pump

is mounted below the floor between the pilot and co-
pilot seats. The pump handle extends to the cabin.
The pump supplies a flow of pressurized hydraulic
fluid to extend the landing gear in the event of normal
hydraulic pump failure.

5-.27. REMOVALAND INSTALLATION.

a. Remove seats as required for access.

b. Remove screws attaching cover over hand pump
and remove cover.

c. 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
material.

e. Remove two bolts. washers and nuts securing -
pump to mounting bracket.

{. Work pump from aircraft.

g. Install hand pump by reversing the preceding
steps, bleeding lines and pump as lines are con-
nected.

h. Fill reservoir as required.

5-28. DISASSEMBLY. (Refer to figure 5-6.)
NOTE

After emergency hand pamp has been removed
from aircraft, and ports are capped or plugged.
spray with cleaning solvent (Federal Specifica-
tion P-S-611, or equivalent) to remove all ac-
cumulated dust or dirt. Dry with filtered com-
pressed air.

a. Remove hand pump handle by removing pivot
and linkage pins after removing cotter pins.

b. Remove end fitting from body assembly.

¢. Push piston from body assembly.

d. Remove retaining ring from end fitting to re-
move valve assemblies.

e. Remove and discard all O-rings and back-up

rings.

5-29. INSPECTION AND REPAIR.
a. Inspect seating surfaces of valves.
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bling parts.
1. Roll Pin 7. Back-Up Ring 12. Setscrew
2. Stop 8. Check Vaive 13. Spacer
3. Handle 9. Packing 14. KEP-O-SEAL Valve
4. Fork 10. Fitting 15. Piston
$S. Spring 11. Washer 16. Pump Body
6. Knob 17. Union and Packing

Prime threads of fitting (10) and internal
threads of pump body (16) with Loctite
grade T primer and seal first three
threads of fitting (10) with Loctite hy-
dranlic sealant. Allow primer to cure
for a minimum of three minutes before
sealant application. Allow sealant to
set from five to 40 mimites after assem-

Figure 5-6. Emergency Hand Pump

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. If defects do not polish out, replace
piston.

NOTE

Install new packing (9), (17) and back-up
rings (7)., hbricated with a film of Pet-
rolatum VV-P-236, hydraulic fluid MIL-
H-5606 or Dow~Corning DC-1.

5.30. REASSEMBLY. (Refer to figure 5-6.)
Assemble the emergency hand pump, using the figure
as a guide. Also, for detailed instructions, reverse
the procedures outlined in paragraph 5-28.

5-18

5-31. LANDING GEAR SELECTOR VALVE.
(Refer to figure 5-T.)

5-32. DESCRIPTION. A mechanical gear position
selector valve is located on the switch panel. The
pilot shuttles the valve mechanically when he changes
gear handle position. The handle must be pulled out
prior to selecting gear position. Moving the selector
rod opens and closes ports in the valve, enabling
fluid under pressure to flow to the various system
components to retract or extend the gear.

5-33. REMOVAL AND INSTALLATION. (Refer to

figure 5-7.)
a. Remove knob (3) from rod (14).
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Spring 15: Cotter Pin

PAFARDDE

NOTE
14 : .
Apply Loctite 242 or equivalent to
threads on rod (14) upon installation
of knob (8).

Figure 5-7.

‘CAUTION!

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

b. Disconnect hydraulic lines routed to valve.

c. Remove screws attaching valve to instrument
panel. '

d. Remove selector valve.

e. Reverse preceding steps to install gear selector
valve.

5-34. DISASSEMBLY AND REASSEMBLY. (Refer to
figure 5-7.)
a. Remove cover (1), retaining ring (2) and cap (3).
b. Remove cotter pin (15), washer (6), and spring
n.
c. Pull rod (14) from disc (9); remove disc.
d. Remove seals (11) and springs (12).
e. Reverse preceding steps for reassembly.

5-35. INSPECTION AND REPAIR. (Refer tof igure 5-
7.) Replace packing (8) and (10). Check valve for
wear, foreign or abrasive materials. Disc (9) may be
refaced (lapped) if worn or abraded.

Gear Selector Valve

5-36. RIGGING THROTTLE-OPERATED GEAR
WARNING HORN MICRO-SWITCH. (Refer to figure
5-8.) Rigging procedures for sea level or turbo-
charged aircraft are outlined in figure 5-8.

5-37. MAIN LANDING GEAR. (Refer to figure
5-9.)

5-38. DESCRIPTION. The tubular main gear struts
rotate aft and inboard to stow the main wheels be-
neath the baggage compartment. The main gear
utilizes hydraulic pressure for positive uplock and
mechanical downlocks. Main gear uplock pressure
is maintained automatically by the pump assembly.
Rotation of the gear to extend or retract the struts
is achieved through pivot assemblies which in turn
are bolted through a splined shaft, to the hydraulic
main gear rotary actuators.

[EAUTioN

Use of recapped tires or new tires not
listed on the aircraft equipment list are
not recommended due to possible inter-
ference between the tire and structure
when landing gear is in the retracted
position.
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SETTING THROTTLE HES

1. During flight at 120 MPH (IAS), 2500°, prop
control full forward for maximum RPM, and with
the gear and flaps up, mark the throttle control

position corresponding to 15.0" + 1.0 manifold
pressure.

2. Then adjust the gear warning horn throttle
switch on the ground to activate at the throttle
control position as marked in flight.

"For each 1000 feet above 2500' MSL, decrease
the manifold pressure at which the throttle con-
trol position is marked by 0.5 inches.

VIEW LOOKING AFT AND
INBOARD AT RIGHT-HAND
SIDE OF FIREWALL

1. Cover 8. Spacer

2. Clamp Bolt 9. Mounting Bracket

3. Fuel Pump Switch Cam 10. Lower RH Firewall

4. Arm Assembly 11. Spacer

S. Thick Washer 12. Gear Warning Switch

6. Fuel Pump Switch 13. Gear Warning Cam

7. Spacer 14. Throttle Control (Secondary)

15. Cable Clamp Mount

FROM THROTTLE
CONTROL ON PANEL

16. Throttle Lever

. Clamp Bolt

. Cabin Throttle Control
Clamp Half

. Clamp Assembly

. Bushing

. Spacer

Figure 5-8. Rigging Throttle-Operated Gear Warning Horn Switch

5-20
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5-39. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

AIRCRAFT LEANS TO
ONE SIDE

Incorrect tire inflation.

Inflate to correct pressure.

Sprung main gear strut.

Remove and replace strut.

Bent axle.

Install new axle.

UNEVEN OR EXCESSIVE
TIRE WEAR.

Incorrect tire inflation.

Inflate to correct pressure.

Wheel out of alignment.

Align wheels.

Wheels out of balance.

Balance wheels

‘Sprung main gear strut.

Replace strut.

Bent axle.

Install new axle.

Dragging brakes.

Jack wheel and check brake.

properly.

Wheel bearings not adjusted

Tighten axle nut properly.

5-40. REMOVAL. (Refer to figure 5-9.)

a. Jack aircraft in accordance with procedures
outlined in Section 2 of this Manual.

b. Bleed fluid from brake line at wheel brake
cylinder.

¢. Turn master switch off; move gear position
selector valve to up position, then turn master
switch on until main gear downlocks disengage.
Turn master switch off and pull pamp motor circuit
breaker to ensure that pump cannot be actuated
accidentally. Place gear position selector handle in
a neutral position so that gear rotates freely.

NOTE

If the pump motor cannot be used to unlock
the main gear because of an opening in the
hydraulic system, the spring-loaded main
gear downlocks can be manually unlocked
by pushing them forward with a screw-
driver or other similar tool, and holding
them forward, until the main gear has ro-

tated past.

It is advisable to have an assistant hold the
gear strut up while the locks are pushed
forward to prevent the strut from rotating
suddenly. possibly causing personal injury.
Ensure that master switch is OFF and pump
motor circuit breaker pulled.

d. Remove strut attach bolt (26) and work strut (29)
and plug (25) from pivot assembly (14).

¢. Disconnect brake line from union (23) and plug
union and brake line.

f. Remove O-rings (24) from plug (25) and clean
plug and strut (29).

5-41. INSTALLATION. (Refer to figure 5-9.)
NOTE

The following procedure installs the
landing gear as a complete assembly.
Refer to applicable paragraphs for
installation of individual components.

a. Lubricate new O-rings (24) and end of strut (29)
with Petrolatum VV-P-233, hydraulic fluid MIL-L-
56086, or Corning DC-7 (keep DC-7 away from areas to
be painted) before installation. Install O-rings (24) on
pPlug (25).

b. Remove caps from union (23) and brake line.
attach brake line to union (23), and work plug (25)
and strut (29) into pivot (14).

NOTE
When insta.ll'ing a new pivot assembly (14).
burnishing the 2. 100" L. D. bore may be
required to facilitate assembly of landing
gear strut (29).

¢. Align hole in plug (25) with holes in pivot assem-
bly (14) using special tool No. SE934.

5-21
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|~ Kol
o

@QQOM#?

Sector Gear
Shaft

Seal
Bearing

. Inner Race
. Bearing

. Actuator Clamp

. Pivot Assembly 27.
. Packing
. Collar

. Shaft

. Bushing
. Setscrew
. Nut

. Washer

Brake Line

. Union
. Packing
. Plug

Bolt

@ Safety wire to shaft.
16

% Torque bolts to 60-85 1b in.

B If less than a light press fit is required to
install the 10) into the inboard
forging(27), a tighter fit may be obtained
by Loctite grade T er and
Loctite retaining compound 75 to the mating
surfaces of the bearing and forging. Allow
the primer to cure for a minimum of three
mimates before applying the retaining com-

Allow the compound to cure from

31 five to 40 minutes before service use.

Add shim: P/N 1241061-3 between axle

and fitting if necessary, to maintain

0.050-inch minimum clearance between
axle fitting and brake disc.

INSTALLATION

29, Strut

30. Axle Fitting
31. Axle

32. Brake Assembly
33. Wheel and Tire
34. Axle Nut

35. Hub Cap

36. Shim

37. Wheel Alignment Shim Safety wire bolts on
38. Bracket installation.

39. Actuator

§-22

Figure 5-9. Main Landing Gear
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[

12.49
20 inches ‘-‘.
"
\ () @ - -
\ g S

R Install internal tooth washer under boit heads.

® Prime bolts with Loctite grade T primer, allow
todrytorantﬁmutthrum,mm :
with CV Loctite Catalog ¢ 85 or # 83, Allow 17
sealant to cure from five to 40 minntes,

¥* @, of attach points. 8

20 NOTE
; Downlock mechanism THRU 210/T21065000. 16 15 14
o For210/T21065001 AND ON downlock
mechanism, refer to figure 5-10A (reat
unchanged).
. Tie 11. Eyebolt
. Boot 12. Shim
. Pin 13. Support Assembly
. Spacer 14. Landing Gear Strut
. w&rmme 15. Shell Assembly NOTE
. nt Screw 18. Stud
Downlock Hook - 17. Pivot Assembly Stud (16) and downlock support shell agsembly
Hook setscrew 18. Bolt ’ (15) attaching screws shall be sealed with grade
Downiock Switch ‘ 19. Rod End AV Loctite 271, or Loctite Catalog # 87_. Allow
. Spring Assembly 20. Actuator sealant to cure for 12 hours before service use.

OWm-20 U & 3N
bty

Figure 5-10. Rigging Main Landing Gear (Sheet 1 of 3)
Revision 2 523



MODEL P210 SERIES SERVICE MANUAL

Downiock Hook Overcenter HEAD OF
Gage (SE960)

Downiock Hook Overcenter Gage (SE960)

AT RIGHT-HAND SIDE

HEAD OF
MS 20392 PIN

§r+o

DOWNLOCK HOOK OVERCENTERNESS
LESS THAN MAXIMUM TOLERANCE

0.18=. Q2 Pivot
WHEN Assembly
Downiock Hook Overcenter Gage (SES60) Spacer LOCK IS

LOCKED

Landing Gear Strut
ABBREVIATIONS ON GAGES:
NHLT _ NOT HITTING. LESS THAN DIMENSION STAMPED
ON GAGE
-' THRU 21000874.
NHMT _ NOT HITTING. MORE THAN DIMENSION STAMPED
ON GAGE

Figure 5-10. Rigging Main Landing Gear (Sheet 2 of 3)
5-34 Revision 2
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A

1

/

1

1.05-incn wnen gear
is against stop

1. Floorboard
2. Indicator Light Bracket

MAIN GEAR UP SWITCH

Figure 5-10. Rigging Main lLanding Gear (Sheet 3 of 3)

NOTE

Special tool No. SE934 is available from Cesana
Parts Distribution (CPD 2) through Cessna Service
Stations. This tool is designed to install strut
ataching bolt without damaging the O-rings

in the plug.

d. Install the strut attaching bolt (26) by pushing the

SES34 tool through ths aligned holes of the pivot (14),
strut (29),and plug (25), with the threaded end of the
bolt (28), Install and tighten nnut and waaher on the
boit (28).

e. Fill and bised braks systam in accordance with
paragrsph 5-156 in this Manual.

{. Rig landing gear in acocordance with procedures
outlinad in this Section.

5-42A. RIGGING MAIN LANDING GEAR.

(WARNING)

Turn master switch OFF and pull hydraulic
pump circuit breaker to prevent accidental
extsnsion or retraction of the landing gear
whenever work is being performed in the wheel
well or pivot area.

NOTE

All of the following rigging adjustments
shall be accomplished with the aircraft
on jacks and in a level condition. using
the ship's power pack to supply pressure.
A ground power source should augment
the ship's bartery.

a. (Refertofigure 5-10.) With main gear uniocked
and main landing gear support forging assembled loose
to the outboard support assembly (13), bring main
landing gear strut (14) into DOWN position and adjust
as follows:

1. Centerand shim simuitaneously main landing
gear support assembly (13), using shims (P/N 1241629)
between outboard forging (Index 28, figure 5-9), and
landing gear support assembly (13), asshown in sheet 1,
mhnlmnplndmthncndpomofmmhnd
ing gear wheel axies are within 1 .25-inch of water line
plane. Total of shims to be within .025-inch to .075-inch.

2. Check landing gear spring-to-support pad surface
contact. and maintain surface contact at 75% or better.

NOTE

The following shims are available from Cessna
Parts Distribution (CPD 2) through Cessna

Service Btations:
1241629-1 ...........ccihennn .016-§nch
1241629-2 ............c0hennn .028-inch
1241629-3 . ........iienennn 080-inch
12416294 .................0en 071-inch

b. Adjust hook setscrew (8) to stop hook assembly .040
t0 .090-1nch over center as shown on sheet 2.

Revimon 2
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NOTE

I The downlock hook (7) shall have positive clearance
with both inboard and outboard ears of the gear
pivot, in all conditions of hook operation, locked,
normal operation and malfunction operation.

]  Adjust downlock hook (7) inboard and outboard
as required, by locating spacers, installed on the
required side of the hook. In some cases, all of
the spacers will be installed on one side of the
downlock hook to achieve the required clearance.

¢. A new downlock actuator assembly is received with

a preassembled length of 12.45-inches, and the three
hydraulic ports in the same plane. Install actuator
assembly, attaching it to fuselage structure and arm

I assembly (5).
d. With landing gear free, hydraulic pressure off, and
downlock systems in position shown on sheet 1, swing
landing gear into the DOWN position and adjust
downlock adjustment screw (6) as follows:

NOTE

To relieve hydraulic pressure, pull hydraulic
pump circuit breaker off, and move gear selector
handle up and down two or three times.

I 1. Ifdownlock locks, turn downlock adjustment
screw (6) 1/4 turn out at a time until lock will not lock:
then turn back in 1/4 turn and secure pin.

l 2. Ifdownlock does not lock, turn downlock adjust-
ment screw (6) 1/4 turn in at a time until lock will lock,
then secure pin.

e. Readjust hook setscrew (8) to stop hook assembly

l .040 to .090-inch overcenter. When checking over-
center measurement of arm assembly (5), landing gear
should be as shown on sheet 2, with nut, washer and
spacer removed, which retains the arm assembly (5).
Use downlock overcenter gages (PN SE960) to deter-
mine if downlock hook assembly is still within tolerances
shown on sheet 2. Use gages as follows:

NOTE

Overcenter gages, P/N SE960 are available
from Cessna Parts Distribution (CPD 2)
through Cessna Service Stations.

1. Remove nut, washer and spacer which retain arm
assembly to support assembly.

2. Install .090-inch downlock gage (SE960) on
inboard side of downlock hook (7) as shown on sheet 2.
Upper portion of gage should rest against head of pin
attaching downlock adjustment screw (6). If downlock
hook (7) is under maximum overcenter tolerance, green
area of gage will contact spacer on gear pivot, while red
ares will not make contact with .50-inch diameter
shoulder, as shown in the figure. When downlock hook
(7) is in maximum overcenter tolerance. both green and
red areas will make contact. If red area makes contact
and green area does not, the hook setscrew (8) should
be adjusted INWARD to bring overcenter dimension
within tolerance.

5-26  Revision 2

3. Install.040-inch downlock gage (SE960) on
inboard side of downlock hook (7) as shown on sheet 2.
If downlock hook (7) is over minimum overcenter toler-
ance, green area of gage will contact shoulder, while
red area will not make contact with spacer. '
4. When downlock hook (7) is in minimum overcenter l
tolerance, both red and green areas will make contact.
5. Ifovercenter tolerance is less than .040-inch,
the red area will make contact, while the green area will
not. If this condition exists, the next step is to determine
if the downlock adjustment screw (6) is making contact
with the hook setscrew (8). This is accomplished by lifting i
the landing gear spring upward off the hook assembly and !
checking for possible rotation of the hook assembly, by
band, with hydraulic pressure off.
6. Ifaslight rotation is possible, hook setscrew (8) is
not contacting downlock adjustment screw (6). If contact
is not being made, downlock actuator will have to be re-
adjusted by backing off actuators rod end (19) one-half
turn at a time (one and one half turn maximum ad-
Jjustment) until hook assembly is .040-inch or more over-
center, and contact is being made between hook set-
screw (8) and adjustment screw (6). If contact is being
made, hook setacrew (8) should be adjusted outward to

_increase overcenter measurement to within tolerance.

NOTE

For correct rigging, hook setscrew (8)

must make contact with downlock adjustment
green areas of both gages must contact as
shown on sheet 2.

adjusted following procedures outlined in step "e",
check actuator rod end (19) adjustment as follows:

1. Connect all hydraulic lines, fill system with
MIL-H-5606 hydraulic fluid and purge system of air
by cycling gear through several cycles.

NOTE

f. Now that downlock adjustment screw (6) has been I

Check fluid level in power pack reservoir
frequently during purging and rigging pro-
cedures.

2. Reset hydraulic pump circuit breaker to ON.

3. With gear in down and locked position, move
gear selector handle to GEAR UP position and note
actuation of main gear downlock hooks.

4. As soon as left downlock hook (7) is actuated to I
unlock the left gear, move gear selector handle back to
GEAR DOWN position to simulate what would occur if
the pilot were to select gear down before the gear was
fully retracted. If downlock hooks (7) do not lock the |
gear in the down position, check downlock system for
misalignment.

g- Place gear selector handle in GEAR UP position

and allow gear to retract to UP position.

h. Check that gear up indicator switches are closed
(light out) and some free travel exists on switch plunger
(plunger not bottomed out). Adjust position as necessary.
i. Lower gear. turn master switch OFF, and replace
panels, carpeting, and items removed for access. Remove
aircraft from jacks. _
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13

~

1. Actuator Assembly 15. Bushing

2. Bolt 16. Washer

3. Washer 17. Pin

4. Actuator Bracket 18. Main Gear Downlock Switch
5. Bolt 19. Limit Switch Attachment
6. Waaher 20. Screw

7. Nut 21. Plate Assembly Limit

8. Secrew Switch Attachment

9. Cotter Pin 22. Actuator

10. Washer 23. Lock Washer

11. Nut 24. Washer

12. Downlock Hook 25. Screw

13. Bolt 26. Nut

14. Bushing 27. Hook Link

-’ Figure 5-10A. Rigging Main Landing Gear 1Sheet 1 of 2)
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1. Pivot Lock Pin

2. Downlock Hook

3. Safety Wire

4. Downstop Backing Plate
5. Bulkhead Forging
6. Pivot Bolt

7. Adjustment Cam
11. Actuator

12. Switch

13. Actuator

14. Switch Plate

15. Downstop Pad

Figure 5-10A. Rigging Main Landing Gear (Sheet 2 of 2)
5.26B Revision 2
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5-42. RIGGING MAIN LANDING GEAR
(THRU P21000874). (Refer to figure 5-104).

WARNING

Turn mastar switch OFF and pull hydrauiic
pump circuit breaker to prevent accidenta)

NOTE

A new main landing gear downlock mechanism
l;;l been meorpontlod on ler;;lu THRU
1000874. A single acting downlock sequence
actuator and downlock hook replaces the double
acting actuator, arm assembly, and downiock
hook. Figure 5-10A illustrates the replacement
downlock mechanism while figure 5-10 il)-
ustrates the unchanged associated parts and
structure and may aiso be used as a guide for
determining.relationship of parts.

a. (Raferto figure 5-10.) With main gear unlocked
suppert

to tha outboard assembly (13), bring main
landing gear strut (14) inte DOWN position and adjust
as follows:

1. Cmudlhindmhamonnynﬁnhndiu
gear support assembly (13), using shims (P/N 1241629)
mwmmaﬁmuum

§ear support assembly (13), as shown in sheet 1,
wkvolwinpndmnthumdpoinndmhnd-
in(gurwhdulum'ithin:tﬁ-iuhdwlmliu
plane. Tmld'lhhnlhbo'ithin.ﬂz&iuhto.(ﬂ&in:h.

NOTE

The following shims are available from Cesana
Parts Distribution (CPD 2) through Cessna
Service Stations:

12416291 .................... 016-inch
1241629-2 .................... 02S-inch
12416293 .................... 050-inch
12416294 .................... 071.inch
2. Check landing gear spring-to-support pad surface
coatact, and maintain surface contact at 75% or better,

NOTE

For 21065001 and On the downiock mechanism
does not have an arm assembly (Indezx 5. figure
5-10, sheet 1) with downlock adjustment screw
Uindez 6, figure 5-10, sheet 1) and thus does not
require downlock hook overcenter measure-
ment and adjustment.

b. (!:lefer m 5-10A.sheet 1.) Install actuacor
assembly, a ing it to fuselage structure and
downiock hook (12) using hook links (27).

c. With landing gear free. hydraulic pressure off, and
downiock systams in position shown on sheet 2. check
clearance between downlock hook (2) and pivot lock pin
(1) with gear in down and locked position. Clearance
must not exceed .008-inch. If adjustment of downiock

hook is necessary, work through access opening taccess
panels in cabin, under carpet, above main gear pivot
assemblies) and remove safety wire (3). Loosen pivot
bait (6) and turn cam (7) until clearance is within
tolerance; tighten pivot boit (6).

d. Check rigging of downiock hook and main gear
down limit switches as follows:

1. Temporarily insert a .025-inch shim (P/N

SE997-1 or -2) between pivot assembly (Index 14, figure
5-9) and downstop pad (15, figure 5-10A, sheet 2).

WARNING
Stay clear of main landing gear when making
this check.

2. Pleass gear selector handle in DOWN position
switch ON and allow gear to rotats to full down position,
leaving the master switch ON.

3. With 8E997-1 or -2 shim in place, downiock hook
Ea#ﬂmmmh&ﬁnu).ﬂmm

4. R.oeydoauUP.nunuhtnM-lw-&ud
Mmm%m%mw“h

8-43. for rigging main gear
paragraph

¢. Rafer to figure 5-10, shest 1. Check actuator rod
end (19) adjustment as follows:

1. Cennect all hydraulic lines, fill system with MIL.
H-8606 hydraulic fiuid, and purge system of air by
cycling gear through several cycles.

NOTE

Check fluid level in power pack reserveir-

frequently during purging and rigging

procedures.

2. Raset ic pump circuit breaker to ON.

3. Withmindovnndlukdpaaﬁu.mo;gu
selector handle to GEAR UP position and note actuation

of main gear downiock hooks.
4. Assoon as left downlock hook (7) is actuated to

GEAR DOWN position to simuiate what would occur if
tha pilot were to seiect gear down before the gear was
fully retracted. If downlock hooks (7) do not lock the

f legmuwhndul;inGMUdeﬁon

and allow gear to retract to UP position.

g Chug.thltmupindlamaviwhugudmd

(light out) and some free travel exists oppwueh plunger
(plunger not bottomed out). Adjust position as

h. Lower gear, turn master switch OFF, and replace
paneis, carpeting, and items removed for access.
Remove aircraft ﬁ'om jacks.

5-43. RIGGING MAIN GEAR DOWN LIMIT )
SWITCHES. (Refer to figure 5-10, sheet 2.) The main
gear down limit switches are attached to brackets which
are welded to the downlock hooks. Adjustment is
accomplished by loosening the lock nut and either
tightening or Joosening the adjustment nut and
retightening the lock nut against the bracket behind the
adjustment nut. Down limit switches are to be adjusted
to the dimension stipulated in the figure.
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"~ 4~ PLUMB BOB
—_ PH
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- 'y

/l/\ 90°”" >~ \ 4 OF AIRPLANE
¢ \'\

PLUMB BOB

PERPENDICULAR
LINE

SQUARE

N .TRAIGHT EDGE

~

CENTERLINE

SQUARES

/

PERPENDICULAR LINE

GREASED PLATES

\'\—l—n/é““:
- CENTERLINE

Fizure 5-11. Wheel Alignment (Sheet 1 of 2)
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TOP VIEW OF TOE -IN CHECK FRONT VIEW OF CAMBER CHECK

Measure toe-in at edges of wheel {lange. Differ-
ence in measurements is toe-in for one wheel.
(half of toe-in.)

Measure camber by reading protractor level

held vertically against outboard flanges of
wheel.

NEGATIVE CAMBER

CARPENTER'S SQUARE POSITIVE CAMBER —\

INBOARD ’
FORWARD

STRAIGHTEDGE NOTE

See Section 1, figure 1-1 for toe-in and camber tolerances. Setting toe-in and camber within these
tolerances while the cabin and fuel tanks are empty will give approximately zero toe-in and zero
camber at gross weight. Therefore, if normal operation is less than gross weight and abnormal
tire wear occurs, realign the wheels to obtain the ideal setting for the load conditions. Always use
the least number of shims possible to obtain the desired results.

.195 . 057

“}Q ~

. 040
.11&—\J
O'O// /OO’/ o Oy © O
o o/ o o/ o o Q_©%

.040—  .040 .057
0441139-5 0441139-6 0541111-2 0541157-1
.06 . 063 . 040—
. oss—\ .028 . 040
o O o O o O
o O o Q o Q
. 040 . 040 .028 . 083 .04 .040A
0541157-2 0541157-3 1241061-3

NOTE

To assure adquate thread engagemant of the mounting bolts, use 0541111-2 or 0441139-8 shim alone
and/or 05411157-1, -2, -2, or 0441139-5 in any combination as required to get zero camber at nor-
mal operating weight. Total thickness of shims at upper bolts must not exceed . 195. If any tapered
shims are used, all AN960 washers must be removed from the upper bolts.

5-28
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20
a :
21
1. Sasp Ring

£. Gzease Seal Ring
3. Grease Seal Felt
4. Grease Seal Ring
8. Bearing Come

8. Outer Whesl Half
7. Tire and Tube

8. laner Wheel Half
8. Bearing Cup

10. Braks Diso

11. Torgue Plate

12. Thru-Bolt

13. Pressure Plate
14. Anchor Bolt

15. Hydraulic Fitting

7 NOTE

Tighten thru-bolt nuts evenly
and torque to 150 1b 1n.

16. Brake Bleeder
17. Brake Cylinder
18. Braks Piston
18. Pad

20. Brake Lining
21. Shim

22. Back Plate

Figure 5-12.

S5-44. RIGGING MAIN GEAR UP LIMIT SWITCHES.
(Refer to figure 5-10. sheet 3.) The main gear up
limit switches are mounted in brackets which are
artached to the underside of the removable floor-
boards. immediately above the main landing gear
pive assemblies. The switches are contacted by
actoators, bonded to clamps, which are attached to
the aft leg of the landing gear strut pivot assembly.
When replacing a clamp/actuator assembly. adjust
the actustor tab prior to bonding. SO that it actuates
the gear-up indicator light switch. Bond the actuartor
to the clamp with HYSOL EA-8309 or 3M EC-2216

Main Landing Gear Wheel. Tire and Brake Asgembly

adhesive. Trim off excess end tab of clamp and posi-

tion clamp helix approximately as shown in the figure.

to avoid interference with gear-up switch wiring.
Additional switch adjustment is provided by slotted
holes in the switch mouming brackets. Adjust actua-
tor tab-to-switch clearance to dimension stipulated
in the figure. With landing gear full up and clearance as

specified in Figure 5-10., check that GEAR UNSAFE
hgbt is out.

5-45. MAIN WHEEL AND TIRE ASSEMBLY.

5-46. DESCRIPTION. The aircraft is equipped with
Cleveland wneel and tire assemblies.
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1. Cap

2. Bearings

3. Body

4. Back-Up Ring
5. Packing

6. Back-Up Ring
7. Gland End
8. Setscrew

9. Back-Up Ring
10. Packing

11. Packing

12, Piston

13. Piston Roller

Figure 5-13. Main Landing Gear Actuator

[CAUTION]

Use of recapped tires or new tires not listed
on the aircraft equipment list are not recom-
mended due to possible interference between
the tire and structure when landing gear is

in the retracted position.

5-47. REMOVAL OF MAIN WHEEL AND TIRE
ASSEMBLY. (Refer to figure 5-12.)

NOTE

It is not necessary to remove the main
wheel to reline brakes or remove brake
parts, other than the brake disc or torque
plate.

a. Using the jack point under step on main gear
strut. jack-up wheel being removed.

b. Remove hub caps.

¢. Remove cotter pin and axle nut.

d. Remove bolts and washers attaching back
plate and remove back plate.

e. Pull wheel from axle.

5-30

5-48. DISASSEMBLY OF MAIN WHEEL AND TIRE
ASSEMBLY. (Refer to figure 5-12.)

a. Deflate tire and break tire beads loose.

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.

¢. Remove grease seal rings, felts and bearing

cones from wheel halves.

NOTE

The bearing cups are a press fit in the
wheel halves and should not be removed
unless replacement is necessary. To
remove the bearing cups, heat the wheel
half in boiling water for 15 minutes. Using
an arbor press. if available, press out
the bearing cup and press in the new cup
while the wheel is still hot.
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5-49. INSPECTION AND REPAIR OF MAIN WHEEL
AND TIRE ASSEMBLY. (Refer to figure 5-12.)

a. Clean all metal parts and the grease seal felts
tn solvent and dry thoroughly.

b. Inspect wheel halves for cracks. Cracked wheel
halves should be replaced. 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 repainted with alumi-
num lacquer.

c. Brake disc should be replaced if excessively
scored or warped. Small nicks and scratches should
be sanded smooth.

d. Bearing cups and cones should be inspected
carefully for damage and discoloration. After clean~
ing. repack cones with clean aircraft wheel bearing
grease (Section 2) before installation in the wheel

5-50. REASSEMBLY OF MAIN WHEEL AND TIRE
ASSEMBLY. (Refer to figure 5-12.)

a.  Insert thru-bolts through brake disc and position
in the inner wheel half. using the bolts to guide the
disc. Assure the disc is bottomed in wheel half.

b. Position tire and tube with the inflation valve
through hole in outboard wheel half. Place inner
wheel half in position. Apply a light force to bring
wheel halves together. Maintaining the light force,
assemble a washer and nut on one thru-bolt and
tighten snugly. Assemble remaining washers and
nuts on thru-bolts and torque to 150 lb~in.

Uneven or improper torque of thru-bolt
nuts may cause failure of bolts, with
resultant wheel faihure.

¢. Clean and repack bearing cones with clean
aircraft wheel bearing grease (refer to Section 2
of this Manual).

c. Assemble bearing cones. grease seal felts and
rings into wheel halves.

e. Inflate tire to seat tire beads. then adjust to
correct pressure.

5-51. MAIN WHEEL BALANCING AND ALIGNMENT.

Wheel alignment procedures are outlined in figure
5-11.

5-52. MAIN WHEEL AND AXLE REMOVAL.
(Refer to figure 5-8.)

a. Remove hub caps.

b. Remove wheel and tire in accordance with
applicable paragraph of this Section.

¢. Disconnect. drain and plug hvdraulic brake line
at the brake cylinder.

d. Remove bolts. washers. nuts and stud securing
axle and brake components to fitting at lower end of
strut.

NOTE

When removing axle from strut fitting, note
number and position of wheel alignment shim.
Mark these shims or tape together carefully
so they can be reinstalled in exactly the same
position to ensure that wheel alignment is not
disturbed. Also. note position of stud attach-
ing axle to fitting so that the stud may be in-
stalled in the same position. Stud is the
uplock for the main gear.

5-53. MAIN WHEEL AND AXLE INSTALLATION.
(Refer to figure 5-9.)
a. Secure axle and brake components to strut

fitting, making sure that wheel alignment shims
and stud are reinstalied in their original position.

NOTE

Shim: P/N 1241061-3, available from the Cessna
Parts Distribution (CPD 2) through Cessna Service
Stations, can be installed between axle and fitting,
if neecssary, to maintain .050 inch minimum
clearance between axle fitting and brake disc.

b. Install wheel asgsembly on axle in accordance
with applicable paragraph of this Section.

c. Connect hydraulic brake line to brake eylinder.

d. Fill and bleed affected brake system.

e. Install hub caps.

{. Check wheel alignment.

5-54. MAIN GEAR ACTUATOR. (Refer to figure
5-13.) h

5-55. REMOVAL. :
4. Remove seats and peel back carpet as necessary
to gain access to plate above actuator; remove access

b. Remove access plate from bulkhead forward of
actuator.

¢. Disconnect and drain hydraulic fluid at wheel
brake cylinders.

d. Place landing gear control handle UP, with
master switch OFF, and operate emergency hand
pump until main gear downlocks release.

e. Disconnect and cap or plug all hydraulic lines
at the actuator.

f. Remove bolts attaching actuator mounting flange
to bulkhead forging.

€. Work actuator free of forging and pivot assembly;
remove actuator.

5-56. DISASSEMBLY. (Refer to figure 5-13.)

a. Remove setscrew (8) and remove end gland (7)
by unscrewing from actuator body (3).

b. Remove cap (1) from end of actuator.

¢. Using a small rod, push piston (12) from actua-
tor body.
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f 0. 20-INCH (REF)

[

1. WRENCH USED TO TIGHTEN OR LOOSEN
JAMNUT ON MAIN GEAR ACTUATOR,
2. STRAIGHTEN HANDLE AS SHOWN.

=Y - —

0. 50-INCH

—f_ w:j/ MATERIAL: -‘

7/8-INCH BOX END WRENCH
(SEARS CRAFTSMAN, OR
EQUIVALENT.)

MS20392-3C11 PIN (2)
CENTERLINE (SYM)

1.750-INCH —~
+ ~ )
MATERIAL:
D 0.125-INCH NORMALIZED STEEL
\
.30R (m;__/\ 0.250-INCH HOLE
5. 50-INCH

1. WRENCH USED TO INSTALL OR REMOVE END GLAND ON MAIN GEAR ACTUATOR.
2. INSERT PINS THROUGH HOLES IN WRENCH AND TORCH BRAZE USING BRAZING
ROD (SIL-BOND 43, UNITED WIRE AND SUPPLY) OR EQUIVALENT,

TORCH BRAZING - Flux joint and filler material thoroughly. Filler material may be
either pre-positioned or hand fed. The torch shall be adjusted for a non-oxidizating flame,
and manipulated in such a manner as to braze in the direction the flame is pointing. This
will tend to prevent flux inclusion and sntrapment of foreign particies. After the assembly
has solidified the excess flux shall be removed with hot water, {(180° F. approximately.)

Figure 5-14. Fabrication of Main Landing Gear Actuator End Gland Removal Tool
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NOTE

Unless defective. do not remove namepiate.
" bearings (2) or roller (13).

d. Remove packing (5) and back-up ring (4) from
cylinder body (3). Discard packing (5).

e. Remove paciing (10) and back-up ring (9) from
end gland (7). Discard packing (10).
(f. , Rmnnmddhmdpuung(u)nmnpm
12).

5-57. INSPECTION.

a. Thoroughly clean all parts in cleaning solvent
(Federal Specification PS-661. or equivalent. )

b. Ingpect all threaded surfaces for cieanliness,
cracks and wear.

c. Inspect cap (1). piston (12). roller (13), if re-
moved. and actuator body (3) for cracks. chips,
scratches. scoring, wear or surface irregularities
which may affect their function or the overall opera-
tion of the actuator.

d. Inspect bearings (2), if removed, for freedom
of motion. scores. scratches or Brinnel marks.

5-58. PARTS REPAIR/REPLACEMENT. Repair

of small parts of the main landing gear actuator ts
impractical. Replace all defective parts. Minor
Scratches or score marks may be removed by polish-
ing with abrasive crocus cloth (Federal Specification
P-C-458). providing their removal does not atfect
operation of the unit. During assembly, install all
new packings.

5-59. REASSEMBLY. (Refer to figure 5-13.)
NOTE

Use MIL-G-2116C lubricant on roller (13)
and bearings (2). if removed.

a. If bearings (2) and roller (13) were removed.
press one bearing into actuator body until it is flush.
Install roller and press second bearing in place to
hold roller. Use care to prevent damage to bearings
or roller. )

b. In.lunblnk-nprm;(ﬂundmpuhng(s“n
actuator body core. Install new packing (11) and
back-up rings (6) on piston (12).

NOTE

Lubricate piston rack gears with MIL-G-
21164C lubricant. Apply lubricant spar-
ingly. Over-greasing might cause con-
tamination of hydraulic cylinder assembly
with grease which might work past packing.

c. Slide piston (12) into eylinder body (3).

d. Install back-up ring (9) and new packing (10) on
end gland.

e. Install end gland in cylinder and tighten until end
of gland is flush with end of cylinder body. Install
and tighten setscrew (8).

f. Instail cap (1) at end of actuator assembly.

5-60. INSTALLATION.

a. With main landing gear in the down and locked
position. install actuator into bulkhead forging so
that piston rack gear and sector gear engage as
shown in figure 5-9, Section A-A.

b. Lubricate swivel fitting on actuator with MIL-G-
21164 lubricant, install packing in fitting.

c. Install cap (4), washer (3), retainer (2) and
swivel fitting on actuator as shown in figure 5-9.

d. Install boits (1) and tarque to 100-140 Ib-in. and
safety-wire. Salsty-wire swivel fitting to shaft (8).

e. Connect all hydraulic lines to their source loca-
tions. Lubricate threads with Petrolatam.

f. Connect braks line at wheel cylinder. FilIl and
bleed brake system in ueordmc:nﬁm
outlined in applicable paragraph Section.

g. Rig landing gear in accordance with procedures
outlined in appiicable paragraph in this Section. -

h. Remove aircraft from jacks and install access
covers, carpeting and seats removed Or access.

S5-61. MAIN GEAR PIVOT ASSEMBLY.

5-62. REMOVAL. (Refer to figure 8-0.)

a. Remove strut from pivot assembly in accordance
with procedures outlined in applicable paragraph in
this Section.

b. Remove actuator in accordance with procedures
outlined in applicable paragraph in this Sectton.

¢. Remove setscrew from sector gear (7).

d. DBend tangs of washer (21) from notches in mut
(20) and eomplm” ly unscrew nut (20) from threaded
area of shat (17).

e. Push shatt (17) into pivot assembly (14) and pull
pivot assembly free of shatt (8). )

5-63. INSPECTION AND REPAIR. (Retfer to figure
5-9.

a. )Thoroughly clean all parts in cleaning solvent
(Federal Specification PS-661 or equivalent.)

b. Inspect all parts for indications of damage,
cracks or excessive wear and replace as necessary.

c. Inspect outboard pivot bushing and inboard pivot
bearing (10) (pressed into bulkhead forgings in air-
craft) for damage and excessive wear. Replace bush-
ing or bearing as required.

NOTE

The outhoard pivot bushing is locked into the
bulkhead forgi‘:g by a setscrew located above
the bushing. This setscrew nmst be turned
out several turns before the bushing can be
removed.

5-64. INSTALLATION. (Refer to figure 5-8.)

a. Lubricaze all bushings and bearings with MIL-
G-21164 grease. Slide shaft (17) into pivot assembly
(14).

b. Install pivot with bearing (12) and race (11) in-
stalled. into inboard bearing in bulkhead forging.
Pull shaft from pivot and install washer (21) and nut
(20) on shaft.
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c. Insertend of shaft into outboard bushing in bulk-
head forging. Hand-tighten nut to remove all end play
and safety in place by bending corresponding tang of
washer into notch of nut. pivot must rotate freely.

d. Inatall seal (9) and sector gear (7) on inboard end of
pivot assembly so that setscrew hole in sector gear lines
up with setscrew hole in shaft (8); install setscrew into
sector gear and shaft with Loctite 242 locking compound
and tighten screw.

5-65. GEAR POSITION INDICATOR SWITCHES.

5-66. DESCRIPTION. The gear down indicator
switches are attached to brackets which are welded to
the downlock hooks. The main gear up limit switches are
mounted in bracketa which are attached to the underside
of the removable floorboards immediately above the
main landing gear pivot assemblies. Refer to the para-
graphs in this section which outline procedures for
rigging the main gear up and down switches.

5-67. DOWNLOCK MECHANISM.
5-15) '

5-68. DESCRIPTION. Thedownlock mechanism is
comprised of hydraulic actuators connected to arm
assemblies, which trip downlock hooks, releasing the
main landing gear struts. Figure 5-15 illustrates the
downlock mechanism and may be used as a guide for
determining relationship of parts. A locator illustration
is also provided, which shows station numbers, bulk-
heads, ribs and parts of the downlock mechanism. To
locate a specific fuselage station, refer to the station 1 of
this manual.

(Refer to figure

NOTE
A new main landing gear downlock mechanism has
been incorporated. A single acting downlock
sequence actuator and downlock hook replaces the
double acting actuator, arm assembly, and downlock
hook. Figure 5-10A illustrates the replacement
downlock mechanism while figurea 5-10 and 5-15
each illuatrate the unchanged associated parts and
structure and may alao be used a3 a guide for
determining relationship of parts.

5-69. REMOVAL AND INSTALLATION OF
COMPONENTS. (Refer to figure 5-15.) The down-
lock mechanism located just forward and aft of the rear
door post under the floorboard. Acceas to the mech-
aniam is gained by removing the aeats, peeling back

the carpet and removing the access plates immediately
forward and aft of the rear door post on either side of
the aircraft. Figure 5-15 may be used a3 a guide for
removal und installation of components of the downlock
mechanism. Upon complete reasaembly of the downlock
mechanism, rig the main landing gear in accordance
with procedures outlined in the applicable paragraph in

this section.
NOTE

A new main landing gear downlock mechaniam has
been incorporated. Figure 5-10A illustrates the
replacement downlock mechanism while figures §-10
and 5-15 each illustrate the unchanged associated
parts and structure and may also be used as a guide
for remuval and installation of components of the
replacenient downlock mechanism.
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5-70. DOWNLOCK ACTUATOR.

5-71. DISASSEMBLY. (Refer to figure 5-16).

a. Loosen nut (1) and unscrew end fitting (2) from body
(3). Spring (4) can also be removed.

b. Remove hoae valve assembly (5), O-ring (14), spring
guide (15), spring (6), ball (7) and ball (8) from body (3.

c. Remove piston/rod (9) from body.

d. Remove and discard all packings and back-up rings
from end fitting (2), body (3) and piston/rod (9).

5-72. INSPECTION AND REPAIR.

a. Inspect all threaded surfaces for cleanliness and for
freedom of cracks and excessive wear.

b. Inspect ball spring (6) for evidence of breaks and
distortion.

¢. Inspect piston spring (4) for evidence of breaks and
distortion.

d. Inspectend fitting, piston/rod, barrel, valve body,
balls and ball seata for cracks, scratches, scoring wear or
surface irregularities which might affect their function or
the overall function of the unit.

e. Repair of most parts of the uplock actuator is
impractical. Replace defective parts. Minor scratches
and scores may be removed by polishing with fine
abrasive crocus cloth (Federal Specification PC-458),
providing their removal does not affect operation of

the unit.

5-73. REASSEMBLY.
NOTE
Install new O-rings and back-up rings lubricated

with a film of Petrolatum VV.P-236, hydraulic
fluid MIL-H-5606. or Dowcorning DC-7.

a. Assemble by reversing procedures outlined in
paragraph 5-70.

5-7¢. MAIN GEARSTRUTSTEP. (Refer tofigure
5.9).
5-75. DESCRIPTION. The step is constructed of

Uralite 3121 polyurethane casting, with a molded
depression area, located in the top of the step. An
adhesive-backed "Walkway" material with rough surtace
is pressed into the depressed area of the strut.

5-76. REMOVAL.
NOTE

The step is bunded to the lunding gear
with Uralite 3121 bonding material.

a. Using a heat gun, heat step mat a temperature of
200°-250°F, until step material becomeas pliable.

b. Using a sharp knife, remove step material down

to the metal atrut.

¢. Clean off remaining step material with a wire wheel
and sandpaper. Leave surface slightly rough or abraded.
Clean oil and grease from strut with solvent, wipe off
excess solvent with dry cloth and let surface dry.

d. Apply zinc chromate primer-green or yellow, to clean
area on strut. Dry film thickness to be .0003 to .0005 inch.
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16 15 14

sk Install internal tooth washer under bolt heads.

Tie

Boot 3K Prime bolts with LOCTITE GRADE "T™ PRIMER and
seal with LOCTTTE CV or CATALOG #85 or #83. -

Pin

Spacer

Arm Assembly
Downlock Adjustment Screw
Downlock Hook “Yiij}
Hook Setscrew
Downiock sntch-
Spring Assembly
Eyebolt

Shim

Support Assembly
Landing Gear Strut

15. Shell Assembly

16. Stud

17. Bolt

18. Rod End

19. Actuator

b Bt Pt Pt b
IR OO~ WL
« s e 8 s e s e o @

Figure 5-15. Main Landing Gear Downlock Installation
Revision 2 5-35 ‘
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Figure 5-16. Main Landing Gear Downlock Actuator

$-77. INSTALLATION.

a. Jack aircraft in accordance with procedures
outlined in Section 2 of this Manual,

b. Mark position of removed step 80 new step will
be installed in approximately the same position on
the strut.

c. 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 clsan and thoroughly dry.
d. Mix adbesive (Uralite 3121). in accordance with
manufacturer's direction. Note pot life.

e. Spread a coat of mixed adhesive on bonding sur-
faces of strut and step; install step on strut.

NOTE

Top of strut shouid be parallel to the ground
(£5°) when gear is in down position.

{. Cyele landing gear to check clearance of step in
tunnsl.

g- Form a small fillet of adhesive at 21l edges of
bonding surfaces. Remove excess adhesive.

h. Remove aircraft from jacks.

5-36 Revision 2

i. Allow adhesive to thoroughiy cure according to
manufacturer's recommendations before flexing gear
spring or applying loads to step.

j- Paint gear spring and step after curing is com-
pleted.

3-78. NOSE GEAR SYSTEM.

5-79. DESCRIPTION. The nose gear consists of a
paneudranlic shock assembly. mounted in a trunnion
assembly, a steering arm and bungee. shimmy
dampener, nose wheel. tire and tube. hub cap. bear-
ing, seals and a double-acting hydraulic actuator for
extension and retraction. A claw-like hook on the
actuaror serves as a downlock for the nose gear.

5-80. OPERATION. The nose gear shock strut is
pivoted just forward of the firewall. Retraction and
extension of the nose gear is accomplished by &
double-acting hydraulic cylinder. the forward end of
which contains the nose gear downlock. Initial action
of the cylinder disengages the downlock before re-
traction begins. Nose gear doors are mechanically
closed as the nose gear retracts. AS the nose gear
extends. the doors are mechanically opened.
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5-81. TROUBLE SHOOTING.

TROUBLE

PROBABLE CAUSE

REMEDY

HYDRAULIC FLUID LEAK-
AGE FROM NOSE STRUT.

Defective strut seals and/or
defects in lower strut.

Replace defective seals; stone out
small defects in lower strut. Re-
place lower strut if badly scored
or damaged.

NOSE STRUT WILL NOT HOLD
AIR PRESSURE.

Defective filler valve
or valve not tight.

Check gasket and tighten loose
valve. Replace defective valve.

Defective O-ring at top of
strut.

Replace O-ring.

Result of fluid leakage at
bottom of strut.

Replace defective seals; stone out
small defects in lower strut. Re-
place lower strut if badly scored
or damaged.

NOSE WHEEL SHIMMY.

Nose strut attachment loose.

Secure attaching parts.

Shimmy dampener lacks fluid.

Service shimmy dampener.

Defective shimmy dampener.

Repair or replace dampener.

Loose or worn steering com=-
ponents.

Tighten loose parts; replace
if defective.

Loose torque links.

Add shim washers and replace
parts as necessary.

Loose wheel bearings.

Replace bearings if defective:
tighten axle nut properly.

Nose wheel out of balance.

Refer to applicable paragraph.

5-82. REMOVAL OF NOSE GEAR ASSEMBLY. f.
a. Jack aircraft or weight the tail of aircraft to

raise nose wheel off the ground

Before working in landing gear wheel wells,
PULL-OFF hydraulic pump circuit breaker.

bolt.

The pump circuit breaker is located in the

circuit breaker panel, located immediately
forward of the left forward doorpost.

b. Open landing gear doors and disconnect nose

wheel door push-pull rods.

Disconnect nose gear actuator from strut by
removing cotter pin, castellated nut, washers and

NOTE

Retain spacer washers between downlock
hooks on end of actuator.

g. Disconnect nose gear strut door tie rods from
nose gear. Remove trunnion bolts.

NOTE

c. Tag for identification and disconnect electrical
wires at gear-down microswitch located on forward
end of noge gear safety switch on torque links, and
remove clamps attaching wires to nose strut.

d. Tag for identification and disconnect electrical
wires at nose gear safety switch on torque links,

and remove clamps attaching wires to nose gear strut.

e. Disconnect steering bungee from steering
bellcrank.

Trunnion bolts are accessible from inside
the cabin, at the very forward end of the
tunnel cover at the firewall. . Two men
will be required to remove these bolts,
one working inside the cabin. the other
working in the nose wheel well.

h. Work entire nose gear assembly free of the
aircraft.

5-37



MODEL P210 SERIES SERVICE MANUAL

Steering Shaft
Roll Pin
Steering Arm
Bolt

Lower Trunnion
Thin Washer
Thick Washer
Bracket

Bushing

Shimmy Dampener
Link

Steering Bungee
Bolt

Safety Switch

Tire

Hub Cap

-

i
-

el el
Dot

§.00" MAX. WITH
STRUT FULLY EX-
TENDED

Figure 5-17.

5-83. DISASSEMBLY OF NOSE GEAR STRUT.
(Refer to figure 5-18.)

NOTE

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. In many cases, separating
the upper and lower struts will permit inspec-
tion and parts replacement without removal or
complete strut disassembly.

Deflate strut completely before removing
bolt (33), lock ring (31) or bolt (2). Also
deflate strut before disconnecting torque
links.

a. Remove torque links. Note position of washers,
shims, spacers and bushings.

b. Remove shimmy dampener and steering bungee.

c. Remove link from steering shaft and collar.

$-238

Nose Gear Installation

d. Remove lock ring from groove inside lower end
of upper strut. A small access hole is provided at
the lock ring groove to facilitate removal of lock ring.

NOTE

ﬁydranlic fluid will drain from strut as
lower strut is pulled from upper strut.

e. Using a straight, sharp pull, remove lower strut
from upper strut. Invert lower strut and drain hy-
draulic fluid from strut.

- f. Remove lock ring and bearing from lower strut.

g. Slide shims, if used, packing support ring,
scraper ring, retaining ring and lock ring from lower
strut.

NOTE
Note number of shims, relative position
and top side of each ring and bearing to
aid in reassembly.

h. Remove and discard O-rings and back-up rings
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Shims (22) are used
as required above
lower washer (20).
Shims (42) are used
as required above
?;:)km! support ring

W 00 =3 O LN o D B =
:
-
]

16. Roller Detatl A - secTioNB-B

19. Rod Assemblies 32. Torque Link Attachment
Washer 33. Bolt

Collar 3. Fork

Shim 35. O-Ring
Coliar 36. Base Plug
Lock Ring 37. O-Ring
Bearing 33. Metering Pin
Bolt 39. Back-Up Ring
Lower Strut 40. O-Ring
Packing Support Ring 41. O-Ring
Scraper Ring 42. Shim
Retaining Ring 43. PBolt

Lock Ring 44. Tab Washer

HEBRNRRRUNNE

Figure 5-18. Nose Gear Shock Strut Assembly
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from packing support ring.
i. Remove metering pin and base plug by removing
bolt from lower strut and fork assembly.

NOTE

Lower strut and fork are a press fit, drilled
on assembly. Separation of these parts is
not recommended, except for replacement

of parts.

j. Remove and discard O-rings from metering pin
and base plug.

k. Remove orifice support by removing bolt at top
of strut. Remove and discard O-ring from orifice
support.

1. Remove collar from upper strut. To remove
collar, remove bolt and tab washer. Remove
washers, shims, if installed, and steering collar.

NOTE

Upper and lower trunnions are press fitted
to the upper strut with braces installed
during assembly. Pin is also press fitted
to the lower trunnion.

5-84. INSPECTION AND REPAIR OF SHOCK STRUT
COMPONENTS. (Refer to figure 5-18.)

a. Bushings and bearings in upper trunnion and
lower trunnion may be replaced as required. Needle
bearing in collar should not be replaced. Replace
entire steering collar if needle bearing is defective.

b. Thoroughly clean all parts in solvent and inspect
them carefully. Replace all worn or defective parts
and all O-rings, seals and back-up rings with new
parts.

¢. Sharp metal edges should be smoothed with
No. 400 emery paper, then cleaned with solvent.

5-85. REASSEMBLY OF NOSE GEAR STRUT. (Refer
to figure 5-18.)

NOTE

Install new seals and existing lock ring, lub-
ricated with a film of Petrolatum VV.P-236,
hydraulic fluid MIL-H-5606, or Dow-Corning
DC-1.

a. Install top washer (20), steering collar (21),
shims (22) (as many as were removed), and collar
(23). Screw collar (23) up threads on lower end of
upper strut (10) until it is flush with the lower end
of the strut, to the nearest one-third turn. Use
shims as required above lower washer, to fill gap
between collars. Shims are available from the
Cessna Supply Division, as follows:

1243030-5 . . . . . . .. .00 0. 006"
1243030-6 . . . . . . . . ... oL 0.012"
1243030-7 . . . . . . .. .. .. .. . .0.020"

5-40

NOTE

When correct number of shims are installed,
secure collar (23) with bolt (43) and secure
bolt with tab washer (44) by bending tabs of
washer.

b. Install O-ring (37) on base plug (36). .

c. Install O-ring (35) on metering pin (38), and
install in base plug (36).

d. Install bolt (33) through holes in fork (34) and
base plug (36). Install nmut on bolt.

e. Install lock ring (31), retaining ring (30) and
scraper ring (29) down over lower strut (27). Ensure
they are installed in same positions as they were when
removed.

f. Install O-rings (40) and (41) and back-up rings

(39) in packing support ring (28).

NOTE

Install contoured back-up rings (39), one
on each side of O-ring (40) with concave
surface of back-up rings next to O-ring.

g. Install bearing (25) and lock ring (24) at
upper end of lower strut assembly.

NOTE

Ensure that beveled edge of bearing is
installed up next to lock ring.

h. Install upper strut assembly over lower strut
assembly.

i. Install lock ring (31) in groove in lower end of
barrel (10). Position lock ring so that one of its
ends covers the small access hole in the lock ring
groove.

j. Install steering shaft (17) up through hole in
lower trunnion {8) and hole in upper trunnion (3).

k. Install steering arm (14) over steering shaft
(17) and secure with roll pins.

L Install link (18) to bottom of steering shaft (17)
and attach opposite end to steering collar (21).

m. If braces (1) were removed, they should be
installed, connecting at upper trunnion (3) and lower
trunnion (8).

n. Attach lower torque link to torque link fitting (32)
and upper torque link to steering collar (21).

o. Install O-ring (6) and filler valve (5) on orifice
support (7).

p. Install orifice support in barrel (10), install
bolt (2).

q. Service shock strut as outlined in Section 2 of
this manual.
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5-85. INSTALLATION OF NOSE GEAR STRUT.

|wmms|

Before working in landing gear wheel wells,
PULL-OFF hydraulic pump circuit breaker.
The pump circuit breaker is located in the
circuit breaker panel, located immediately
forward of the left forward doorpost.

a. Work entire nose gear assembly into nose gear
wheel well.

|
|
NOTE

Trunnion bolts are accessible from inside
the cabin, at the very forward end of the
tunnel cover at the firewall. Two men will
be required to install these bolts, one
inside the cabin, the other in the nose
wheel well.

b. Install trunnion bolts.
¢. Install nose gear strut door tie rods.

NOTE

On aircraft equipped with retractable step,
install right-hand tie rod on outboard side
of eyebolt only, when connecting nose gear
strut doors. Left-hand tie rod should be
installed in pormal manner.

‘ d. Install nose gear actuator and install castellated
nut and cotter pin. On aircraft equipped with retract-
able step, rig step in accordance with applicable
paragraph, after nose strut is installed and rigged.

NOTE

When connecting nose gear actuator to strut,
lubricate and torque bolt as outlined in
Section 2 of this manual.

e. Install steering bungee to steering bellcrank.
| f. Identifying tagged applicable electrical wires,
connect wires at safety switch on torque links and
install clamps attaching wires to nose strut.

g- ldentifying tagged applicable electrical wires,
connect wires at gear-down microswitch located on
forward end 5f nose year actuator at bracket on
bearing ead.

h. Connect nose wheel door push-pull rods.

i. Rig nose gear and nose gear doors in accordance
with procedures outlined in applicable paragraph in
this Section.

5-86. SHIMMY DAMPENER. (Refer to figure 5-19.)
5-87. DESCRIPTION. The shimmy dampener is a
self-contained hydraulic cylinder which acts as a
restrictor. When the steering system reacts too -
rapidly, the shimmy dampener maintains pressure
against the steering arm by means of a piston which
permits a restricted flow of hydraulic fluid from
either end of the cylinder to the other through an
orifice in the piston.

5-88. REMOVAL. (Refer to figure 5-17.)

a. Remove bolt securing shimmy dampener to
steering shaft.

b. Remove bolt attaching dampener to bracket.
attached to lower trunnion.

c. Remove shimmy dampener from aircraft.

5-89. DISASSEMBLY. (Refer to figure 5-19.)
a. Remove outer retaining ring (7).
b. Remove bearing head (8).
Remove O-rings (15) and (17) from bearing head

c.
(8).

d. Remove internal retaining ring (3).

e. Remove rod assembly (8).

f. Remove O-ring (18) and back-up ring (9).

g- Remove setscrew (14), spring (13), floating
piston (12) and O-ring (3).

h. Remove bolt (1) and Stat-O-Seal (2).

i. Remowve O-ring (20).

5-90. INSPECTION AND REPAIR OF SHIMMY
DAMPENER. (Refer to figure 5-19.)
a. Thoroughly clean all parts in solvent and

inspect carefully.
b. Sharp metal edges should be smoothed with .,

No. 400 emery paper, then thoroughly cleaned
with solvent.
c. Replace all worn or defective parts.

5-91. REASSEMBLY OF SHIMMY DAMPENER
(Refer to figure 5-19.)

NOTE
Install new seals, O-rings, and back-up
rings, lubricated with a film of Petrolatum
VV-P-236, hydraulic fluid MIL-H-5606. or
Dow-Corning DC-7.

a. If piston (10) was removed, install piston and
install roll pin (11).

NOTE

Orifice in piston (10) connects to passage
in rod (8). .

5-41
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J ? 20 THREAD INSERT
vy
~ ~
v

NOTE

Orifice in piston (10) connects
to passage in rod (8).

14
1. Bolt
2. Stat-O-Seal 7
3. O-Ring
4. Barrel
5. Internal Retaining Ring
6. Bearing Head
7. Outer Retaining Ring
8. Rod Assembly
9. Back-Up Ring
10. Piston 15. O-Ring
11. Roll Pin 16. Back-up Ring
12. Floating Piston 17. O-Ring
13. Spring 18. Back-up Ring
14. Setscrew 19. O-Ring
Figure 5-19. Shimmy Dampener
b. Imstall O-ring (3), floating pistion (12), spring
(13) and setscrew (14) in rod assembly (8). NOTE
c. Install O-ring (20) in barrel (4).
d. Install rod assembly (8) in barrel (4). DEFLATE NOSE GEAR SHOCK STRUT
e. Install back-up ring (9) and O-ring (19). COMPLETELY BEFORE REMOVING
f. Install internal retaining ring (8)- TORQUE LINKS.
(g)'_ O-rings (15) and (17) on g a. Remove nuts and washers attaching safety
h. Install bearing head (8) over shaft assembly (8) switch (8) to bracket (9); remove switch from
in barrel (4). bracket.
i. Install outer retaining ring (7). b. Remove washers, shims, spacers, bolts and
j. Install Stat-O-Seal (2) on bolt (1). nuts. Note position of attaching hardware for
k. Install bolt (1) in barrel (4). reinstallation.
1. Service shimmy dampener in accordance with
procedures outlined in Section 2 of this manual. 5-95. DISASSEMBLY AND REASSEMBLY.
(Refer to figure 5-20.) The figure may be used as a
5-92. TORQUE LINKS. (Refer to figure 5-20.) guide for disassembly and reassemblying the torque
links. Bushings should not be removed except for
5-93. DESCRIPTION. The torque links align the replacement of parts. Replace any parts if exces-
lower strut with the nose gear steering system, but sively worn.
permit shock strut action.
5-96. INSTALLATION OF TORQUE LINKS.
5-94. REMOVAL OF TORQUE LINKS. (Refer a. With shock strut completely deflated, install
to figure 5-20.) upper torque link to collar on nose gear strut.

5-42
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NOTE

Shims (4) are available to use as required
between torque link and nose gear fork to
remove any looseness. Also, shim (15)
is used as required (maximum of three
shims) to prevent over extension of the
nose gear strut. Refer to figure 5-17.

Nut

Cotter Pin

Washer

Shim

Bushing

Upper Torque Link
Grease Fitting
Safety Switch
Bracket

10. Spacer

11. Bolt

12. Switch Actuator
13. Lower Torque Link
14. Centering Lug

15. Shim

16. Bolt

Figure 5-20. Nose Gear Torgque Links

b. Install lower torque link to torque link attach

point on nose gear fork.

c. Install upper key washer and nut on safety
switch, install switch in bracket, and install star
washer and nut on threads of switch.

d. Tighten attaching bolt nuts snugly, then tighten
to align next castellation with cotter pin hole in bolt.

e. Check upper and lower torque links for looseness.
If looseness is apparent, remove attaching outs and
install shims (4) as necessary to take up any loose-
ness. This will assist in preventing nose wheel

shimmy.

f. Retighten attaching nuts snugly, then tighten to
align next castellation with cotter pin hole in boit;

install cotter pin.

g. Fill and inflate shock strut in accordance with
procedures outlined in Section 2 of this manual.
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5-101. NOSE GEAR DOWNLOCK MECHANISM.
(Refer to figure 5-22.)

5-102. DESCRIPTION. The nose gear downlock
mechanism is a hook at the piston rod end of the
nose gear actuator.

5-103. REMOVAL AND INSTALLATION OF NOSE
GEAR DOWNLOCK MECHANISM. (Refer to figure
5-22.) Refer to '"Removal of Nose Gear Actuator"
paragraph of this Section.

5-104. NOSE GEAR ACTUATOR. (Refer to figure
5-23.)

5-105. DESCRIPTION. The nose gear actuator
extends and retracts the nose gear and serves as a
rigid drag strut in the gear-down position. A spring
clip attaches the retractable step cable turnbuckle to
to the nose gear actuator.

5-106. REMOVAL OF NOSE GEAR ACTUATOR.

a. Open doors and jack aircraft or weight down
tail to raise nose wheel off the ground.

b. Tag for identification and disconnect electrical
wires at the gear-down switch. located at the forward
end of the actuator.

¢. Disconnect hydraulic hoses from actuator. Cap
or plug hose and fitting openings to prevent entry of
foreign material.

d. Disconnect actuator from lower trunnion by
removing cotter pin, castellated nut, washers and
bolt.

e. Retain components of downlock mechanism which
will be freed by removing bolt.

5-107. DISASSEMBLY OF NOSE GEAR ACTUATOR.
(Refer to figure 5-23.)

a. Loosen lock nut at end of piston rod and remove
rod end assembly as a unit; remove lock nut from
piston rod.

S-44
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NOTE

The downlock hooks (2) and (7) have been
dry film lubricated at the factory and should
last the life of the parts. However, they may
be field lubricated by spraying with Lubri-
Bond "A", Lubri Bond 220, or Perma -S{lk.
After application, allow parts to air dry for
six hours, or dry for one hour at 120° F.
Lubri Bond "A" and Lubri Bond 220 are pro-
ducts of Electro-Film Inc. , North Holly-
wood, Ca, Perma-Silk is a product of the
Everlube Corp., North Hollywood, Ca.

\\\\\\\\\\\\\ \\\;\\ 1. Lower Trunnion

v L E
4. Rod End

N\ \ \ 5. Downlock Switch

6. Actuator
7. Hook
8. Bolt
9. Shimmy Dampener Bracket

Figure 5-22. Nose Gear Downlock Mechanism
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Spring Guide
Thin Washer
Bolt

Thick Washer
Spring

Hook
Crossbar

=IO U LN

Thin Washer - Dry Lubricated 16. Bearing End
Thick Washer - Dry Lubricated 17. Knurled Nut
Nut 18. Packing
Cotter Pin 19. Piston

Rod End

19 = .

Figure 5-23. Nose Gear Actuator

b. Remove safety wire from knurled nut, and loosen
knurled nut.

¢c. Remove bearing end from cylinder, and remove
nut from cylinder.

d. Pull piston from cylinder.

e. Remove O-rings and back-up rings from bearing
end and piston.

f. Disassemble hook assembly.

5-108. INSPECTION AND REPAIR OF PARTS OF
NOSE GEAR ACTUATOR.

a. Inspect all threaded surfaces for cleanliness
and for cracks or excessive wear.

b. Inspect downlock hook spring for evidence of
breaks and distortion. Free length of spring must
be 2. 406+0. 080-inches, and compressed to 2. 00-
inches under a 19. 80 + 2. 0 pound load.

c. Inspect hooks, spring guide, bearing end, piston,
cylinder and bushing for cracks, chips, scratches,
scoring, wear or surface irregularities which may
affect their function or the overall function of the
nose gear actuator.

d. Repair of most parts of the actuator assembly
is impractical. Replace defective parts with ser-
viceable parts.

e. Minor scratches and scores may be removed by
polishing with fine abrasive crocus cloth (Federal
Specification PC-458), providing their removal does
not affect operation of the unit.

5-46

5-109. REASSEMBLY OF NOSE GEAR ACTUATOR.
(Refer to figure 5-23.)

NOTE

Install new O-rings and back-up rings
lubricated with a film of Petrolatum
VV-P-236, hydraulic fluid MIL-H-5606,
or Dow-Corning DC-7.

a. Install O-rings and back-up rings in bearing
end.

b. Install O-rings and back-up rings on piston.

c. Insert piston into cylinder. Do not damage
back-up rings and O-rings when inserting piston.

d. With kmurled mut on cylinder, install bearing
end of cylinder. Use care to avoid damage to O-rings
and back-up rings when installing bearing end of
cylinder.

NOTE

Centerline of hook pins and centerline of
bushing hole must align within 0. 005-inch
with cylinder assembled at a length of
11.98 « 0. 03-inches, measured from
centerline of hook pins to centerline of
bushing in cylinder in cylinder anchor end.
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e. Tighten and safety wire knurled nut.
f. Install lock nut on end of piston.
g. Assemble and install hook assembly on piston.

5-110. INSTALLATION OF NOSE GEAR ACTUATOR.
NOTE

Before installing nose gear actuator, check
condition of fit and attaching bolts and
bushings. Replace any defective parts.
Fill actuator with hydraulic fluid.

a. Attach aft end of actuator to fuselage structure
with bolt, washer and nut. Safety nut with cotter pin.
b. Assemble and attach nose gear downlock mech-

anism to lower trunnion as shown in figure 5-18.

5-111. REMOVAL AND INSTALLATION OF NOSE
GEAR ACTUATOR.

a. Disconnect uplock spring.

b. Disconnect and cap or plug hydraulic lines at
actuator.

c. Disconnect and tag up-limit switch electrical
wires.

d. Remove cotter pin and clevis pin attaching
actuator link to bellcrank arm. Note position of
spacer washers and direction of clevis pin.

e. Remove nuts, washers and bolts attaching
actuator to wheel well tunnel wall. Note and retain
shims between actuator and tunnel wall.

f. Remove bolt, washer and nut attaching bellcrank
at top of nose wheel.

NOTE

Use care to avoid dropping bearings in
bellcrank assembly. Retain washers
used as shims at each end of bellcrank.

g. Install uplock mechanism and actuator by re-~
versing the preceding steps. Install shims and
washers as noted during removal.

5-112. NOSE GEAR DOOR SYSTEM. (Refer to
figure 5-24..

5-113. DESCRIPTION. The nose gear door system
consists of a right and left forward door, actuated
by push-pull rods and a torque tube assembly. The

aft doors are attached to the torque tube assembly
with springs.

5-114. REMOVAL AND INSTALLATION.
figure 5-24.)

(Refer to

a. Remove hinge bolts, nuts, washers and bushings.

b. Remove nuts from push-pull rods and remove
forward doors.

¢. Disconnect spring from aft door eyebolt, and
remove aft doors.

d. Reverse preceding steps to install nose gear
doors.

NOTE

Upon completion of installation, safety-wire
bolts (*) to clips (13).

NOTE

Check nose gear door-to-cowling clearance
to be 0. 12-inch to 0. 15-inch on the left and
right sides of the nose gear doors each time
the turbine access door on turbocharged
models is re-installed.

5-115. NOSE WHEEL STEERING SYSTEM.
to figure 5-25.)

(Refer

5-116. DESCRIPTION. The nose wheel steering
system links the rudder pedals to the nose wheel
fork, affording steering control through use of the
rudder pedals. The nose gear torque links straighten
the nose wheel as the landing gear is retracted.

5-117. REMOVAL AND INSTALLATION OF NOSE
WHEEL STEERING SYSTEM COMPONENTS.

(Refer to figure 5-25.) Refer to the figure as a guide
in determining relationship of steering system com-
ponents. Also, the illustration may be used as a
guide during removal and installation of system com-
ponents.

5-118. RIGGING OF NOSE WHEEL STEERING
SYSTEM. Since the nose wheel steering system

is connected with the rudder control system, adjust-
ment to one system would directly affect the other.
Refer to Section 10 of this manual for rigging pro-
cedures for the rudder system and the nose wheel
steering system.

5-119. TROUBLE SHOOTING.
5-80.)

(Refer to paragraph

5-120. RIGGING NOSE LANDING GEAR. (Refer to
figure 5-26.)

NOTE

Nose gear shock strut must be correctly
inflated prior to rigging the nose gear.
Refer to Section 1 of this manual for cor-
rect nose gear shock strut inflation pres-
sure.

a. Jack aircraft in accordance with procedures
outlined in Section 2 of this manual.

b. Actuator locking hooks (1) on the nose gear
actuator shall completely engage downlock pins (2)
without drag, and cross bar (3) shall rotate freely
to indicate it is not bearing on either side of slot
in rod end (4). Adjust rod end of actuator as re-
quired.
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Safety wire bolts
to clips (13).

10%44

22 .06'" Maximum Gap
1. RH Fwd Door 13. Clip
2. Bushing 14. Switch Asembly
3. Washer 15. Bellcrank Weld Assembly
4. Barrel Assembly 16. Bearing
5. Up-Stop 17. Washer
6. Bearing Assembly 18. RH Aft Door
7. Spacer 19. LH Aft Door
8. Spacer 20. Hinge Pin
9. Arm 21. Eyebolt
10. Bolt 22. LH Fwd Door
11. Spring

12, Stop Assembly

NOTE

REFER TO PARAGRAPH 5-124 FOR
COMPLETE DOOR RIGGING PROCE-~
DURES.

Figure 5-24. Nnse Gear Doors
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STEERING BUNGEE

RUDDER BARS (REF)

Detail A gear steering system.

RUDDER BAR
STEERING ARMS

RODS WITH
BOOT COVERING

WHIFFLETREE (STEERING BE LLCRANK)
NOTE

See Section 10 for rigging of the nose

5-25. Nose Wheel Steering System

iCAUﬂON}

The piston rod is flattened near the threads
to provide a wrench pad. Do not grip the
piston rod with pliers, as tool marks will
cut the O-ring seal in the actuator.

5-121. RIGGING NOSE GEAR DOWN LIMIT SWITCH.
(Refer to figure 5-26.) The nose gear down limit
switch is mounted on a tab which is a part of the bear-
ing end (5) of the nose gear actuator. The switch is
actuated by the right-hand actuator locking hook (1).
Switch adjustment is accomplished by loosening the
lock nut and either tightening or loosening the adjust-
ment nut and re-tightening the lock nut against the tab
behind the adjustment nut. Down limit switch is to be
adjusted to the dimension stipulated in the figure.

5-122. RIGGING NOSE GEAR UP LIMIT SWITCH.
(Refer to figure 5-26.) The nose gear up limit switch

is mounted to a bracket, located in the left-hand for-
ward area of the nose wheel well. The switch is acti-
vated by the left-hand arm of the bellcrank weld
assembly. Switch adjustment is provided by slots in
the switch mounting bracket. Up limit switch is to

be adjusted to the dimension stipulated in the figure.

5-123. RIGGING OF NOSE GEAR SQUAT SWITCH.
(Refer to figure 5-26.) The nose gear squat switch
(safety) switch is mounted in a bracket, attached to
the upper nose gear torque link. The switch is
operated by an actuator, attached to the nose gear
lower torque link. Adjust squat switch so that con-
tacts close when nose gear strut is . 12 to . 25-inch
from fully-extended position.

5-124. RIGGING OF NOSE GEAR DOORS. (See fig~
ure 5-24.) Nose gear door adjustments are accom-
plished by adjusting push-pull rod ends as required

to cause the doors to close snugly. Doors must fair
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NOTE

The locking hooks (1) have been dry film
lubricated at the factory and should last the
life of the parts. However, they may be
field lubricated by spraying with Lubri-
Bond "A", Lubri Bond 220, or Perma-

Silk. After application, allow parts to air
dry for six hours, or dry for one hour at
120° F. Lubri Bond "A" and Lubri Bond
220 are products of Electro-Film Inc. ,
North Hollywood, Ca. Perma-Silk is a
product of the Everlube Corp., North Holly-
wood, Ca.

Locking Hook

Downlozk Pin

Cross Bar

Rod End

Bearing End

Stop Assembly

Arm

Bellcrank Weld Assembly

PAS SR LN

Figure 5-26. Rigging Nose Landing Gear (Sheet 1 of 2)
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1.05~inch when gear fork is against stop

NOSE GEAR IN UP POSITION

Figure 5-26. Rigging Nose Landing Gear (Sheet 2 of 2)
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when the nose gear is fully retracted. Link rods are to be
adjusted so that the doors, when in the open position, ciear
any part of the nose gear assembly by a minimum of 0.25-
inch during retraction. Nose gear doors are designed to
overlap the lower cowl skin. Adjust stop boits on stop
assemblies (12) as required to contact arms (9) on
bellcrank weid assembly (15) when forward nose gear
doors are in FULL-OPEN position. Adjust barrei
assemblies (4) as required to fair forward nose gear

doors in closed position. Pack bearings (16) with MIL-
G-21164 grease. Safety wire bolts (*) to clips (23).

5-125. FINAL LANDING GEAR SYSTEMS CHECK.
After landing gear systems have been installed and
rigged, prior to removal from jacks. cycle landing
gear through 25 cycles using the system’s emergency
hand pump.

NOTE

Check fluid level in power pack reservoir
frequently during purging and system checks.

One of the 25 cycles shall consist of a downiock mal-
function check, consisting of the following procedure,
using a 28 volt DC, 60 amp electrical power supply.

a. - Pull hydranlic circuit breaksr off.

b. With gear in down and locked position. move
gear selector handle GEAR UP position and note
actuation of main gear downlock hooks.

c. As soon as left downlock hook is actuated to
unlock the left gear, move gear selector handle back
to GEAR DOWN position to simulate what would occur
if the pilot were to select gear down before the gear
was fully retracted. 1f downlock hooks do not lock
the gear in the down position, check downlock system
for misalignment.

NOTE

This malfunction check is in addition to the
check used during the rigging procedure.

d. Remove aircraft from jacks.

5-126. NOSE WHEEL AND TIRE ASSEMBLY.
(Refer to figure 5-27.)

5.127. DESCRIPTION. The aircraft are equipped
with McCauley wheel assemblies.

NOTE

Use of recapped tires or new tires not
listed on the aircraft equipment list are
not recommended due to possible inter-
ference between the tire and strucrure
when landing gear is in the retracted
position. .

5-52 Revision 2

5.128. OPERATION. The nose gear wheel is free-
rolling on an independent axle and is used to steer
the aircraft while taxiing by means of the nose wheel
steering system.

5.129. REMOVAL OF NOSE WHEEL AND TIRE
ASSEMBLY.

a. Weight tail of aircraft to raise nose wheel off
the ground.

b. Remove nose wheel axle bolt.

¢. Use a rod or long punch inserted in ferrule to
tap opposite ferrule out of nose wheel fork.

d. Remove spacers. axie tube and hub caps before -
disassembling nose wheel.

e. Reverse proceding steps to install nose _wheel.
Tighten axle bolt until 2 slight bearing drag is
obvicus when tae wheel is turned. Back off nut to
nearest castellation and install cotter pin.

5.130. DISASSEMBLY OF NOSE WHEEL AND TIRE
ASSEMBLY. (Refer to figure 5-27.)

Injury can resuit from attempting to separate
wheel halves with the tire inflated. Avoid
damaging wheel flanges when breaking tire
beads loose.

a. . Remove valve core, completely deflate tire. and
break tire beads loose.

b. Remove thru-boits and separate wheel halves.

c. Remove tire and tube.

d. Remove bearing retaining rings. grease seals
and bearing cones.

NOTE

The bearing cups are a press fit in the wheel
halves and shouid not be removed unless re-
placement is necessary. To remove, heat
wheel half in boiling water for 15 minutes.
Using an arbor press, if available, press
out bearing cup and press in the new one
while the wheel is still hot.

5-131. INSPECTION AND REPAIR OF NOSE WHEEL
AND TIRE ASSEMBLY. Procedures outlined in para-
graphs regarding the main wheel and tire assemblies
may be used as a guide for inspection and repair of
the nose wheel and tire assembly.

5.132. REASSEMBLY OF NOSE WHEEL AND TIRE
ASSEMBLY. (Refer to figure 5-27.)

2. Place tube inside tire and align balance marks
on tire and tube.

b. Place ¢ire and tube on wheel half with tube valve

stem through hole in wheel half.

Uneven or improper torgue of the '.hrg-bolt
nuts may cause bolt failure with resuitant
wheel failure.
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NOTE
Tighten nuts (11) evenly and
torque to 140-150 lb-in.

Do not use impact wrenches
on thru-bolts (7) or nuts (11).

bt b

HOPONIAR QDKM

Snap Ring
Grease Seal Ring

Tube

Grease Seal Felt
Thru-Bolt
Bearing Cup
Wheel Half

Nut

Figure 5-27.

Nose Gear Wheel and Tire Assembly
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c. Insert thru-bolts, position other wheel half and 5-134. BRAKE SYSTEM.
secure with nuts and washers. Torque bolts to value
stipulated in figure 5-27.

d. Clean and repack bearing cones with clean wheel
bearing grease.

e. Assemble bearing cones, seals, and retainers
into wheel half.

f. Inflate tire to seat tire beads, then adjust to
correct pressure.

5-135. DESCRIPTION. The hydraulic brake system
consists of two master cylinders, brake lines, con-
necting each master cylinder to its corresponding
wheel brake cylinder, and the single, disc-type brake
assembly, located at each main landing gear wheel.

[EATTION]

After connecting brake hose, ensure that
hose does not contact or rub against brake
disc, causing brake hose failure.

5-133. INSTALLATION OF NOSE WHEEL AND TIRE
ASSEMBLY.

a. Install nose wheel in fork and install ferrules.

b. Install axle stud.

c. Tighten axle stud until a slight bearing drag is
obvious when the wheel is turned. Back off nut to
nearest castellation and install cotter pins.

5-136. 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.

Drain brake lines and clear the
inside of the brake line with fil-
tered compressed air. Fill and
bleed brakes. If cleaning the
lines fail to give satisfactory
results, the master cylinder
may be fauity and should be
repaired.

Restriction in hydraulic lines
of restriction in compensating
port in master brake cylinder.

Worn, scored, or warped brake
discs.

Replace brake disc and linings.

Damage 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 assemblies are leaking,
they should be repaired or
replaced.

Air in system.

Bleed systexh_

Lack of fluid in master cylinders.

Fill and bleed systems.
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53-137. BRAKE MASTER CYLINDER.
figure 5-28.)

(Refer 1o

5-138. DESCRIPTION. The brake master cvlinders.
located immediately forward of the pilot's rudder
pedals. are actuated by applying pressure at the top
of the rudder pedals. A small reservoir is incorpo-
rated into each master cylinder for the fluid supply.
When dual brakes are installed. mechanical linkage

permits the copilot pedals to operate the master
cylinders.

5-139. REMOVAL.

a. Remove bleeder screw at wheel brake assembly
and drain hydraulic fluid from brake cylinders.

b. Remove front seats and rudder bar shield for
access to brake master cylinders.

c. Disconnect parking brake linkage and disconnect
brake master cylinders from rudder pedals.

d.- Disconnect hydraulic hose from brake master
cylinders and remove cylinders.

e. Plug or cap hydraulic fittings. hose and lines
to prevent entry of foreign material.

5-140. DISASSEMBLY. (Refer to figure 5-28.)
a. Unscrew clevis (1) and nut (2).
b. Remove filler plug (3).

NOTE

A special tool, brake master cylinder wrench
No. 34-101 is available from Watkins Supply
711 W 2nd Wichita, KS. 67203. Use to accom-
plish the following step.

¢. Unscrew cover (4) and remove up over piston (5).

d. Remove piston (5) and spring (8).

e. Remove packing (7) and back-up ring (6) from
piston (5).

5-141. INSPECTION AND REPAIR. (Refer to figure
5-28.) Repair is limited to installation of new parts
and cleaning. Use clean hydraulic fluid (MIL-H~5606)
as a lubricant during reassembly of the cylinder. Re-
place packings and back-up rings. Filler plug (3)
must be vented 50 pressure cannot build up during
brake operation. Remove plug and drill 1/16-inch
hole. 30° from vertical. if plug is not vented. Refer
to View A-A for location of hole.

5-142. REASSEMBLY. (Refer to figure 5-28.)

a. Install spring (8) into cylinder body (9).

b. Install back-up ring (6) and packing (7) in groove
of piston (5).

c. Install piston (5) in cylinder body (9).

d. Install cover (4) over piston (5) and screw cover
into cylinder body (9).

e. Install nut (2) and clevis (1).

{. Install filler plug (3). making sure vent hole is
open.

5-143. INSTALLATION.

a. Connect hvdraulic hoses to brake master cvlinders.

b. Connect brake master cvlinders to rudder pedals
and connect parking brake linkage.

c. Install rudder bar shield and install front seats.

d. Install bleeder screw at wheel brake assembly
and fill and bleed brake svstem in accordance with

applicable paragraph in Section S.

5-144. HYDRAULIC BRAKE LINES.

5-145. DESCRIPTION. The brake lines are of
rigid tubing, except for flexible hose used at
the brake master cvlinders. A separate line
is used to connect each brake master cylinder
to its corresponding wheel brake cylinder.

After connecting brake hose, ensure that
hose does not contact or rub against brake
disc, causing brake hose failure.

5-146. WHEEL BRAKE ASSEMBLIES.
(Refer to figure 5-12.)

5-147. DESCRIPTION. The wheel brake assem-
blies employ a floating brake assembly and a disc
which is attached to the main wheel.

5-148. WEEEL BRAKE REMOVAL. (Refer to
figure 5-12.) Wheel brake assemblies can be
removed by discommecting the brake line (drain

fluid when disconnecting the brake lins) and removing
the brake back plate. The brake disc is removed
after the wheel is removed and disassembled. To
remove the torque plate, remove wheel and axle.

5-149. WHEEL BRAKE DISASSEMBLY.

Refer to figure 5-12 for a breakdown of wheel brake
parts. This figure may be used as a guide for dis-
assembling the wheel brakes.

5-150. WHEEL BRAKE INSPECTION AND REPAIR.
a. Clean all parts except brake linings and O-rings
in dry cleaning solvent and dry thoroughly.
b. Install all pew O-rings. If O-ring reuse is
necessary, wipe with a clean cloth saturated in
hydraulic fluid and ingpect for damage.

NOTE

Thorough cleaning is important. Dirt and
chips are the greatest single cause of
malfunctions in the hydraulic brake system.

¢. Check brake lining for deterioration and maxi-
mmum permissible wear. (Refer to applicable para-
graph for maximum wear limit. )

d. Inspect brake cylinder bore for seortng.‘ A
scored cylinder will leak or cause rapid O-ring wear.
Install 2 new-brake cylinder if the bore is scored.

e. If the anchor bolts of the brake assembly are
nicked or gouged. they shall be sanded smooth to
prevent binding with the pressure plate or torque
plate. When new anchor bolts are to be installed.
press out old bolts and install new bolts with a soft
mallet.

f. Inspectwhulbrnkod.isc!orininmm.
If disc is below minimum thickness. install a new

Minimum thickness of Cleveland disc

No. 164-07800 is .450 inch.
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5-151. WHEEL BRAKE REASSEMBLY.
to figure 5-12).

(Refer

NOTE

Lubricate parts with a clean hydraulic
fluid during brake reassembly.

a. Refer tofigure 5-10 as u guide while reassembling
wheel brakes.

5-152. WHEEL BRAKE INSTALLATION.
a. Place brake assembly in position with pressure
plate in place.

NOTE

If torque plate was removed, install as the axle
is installed, or install on axle. If the brake disc
was removed, install as wheel is assembled.

5-153. BRAKELINING. The brake lining pads
used in this assembly are either non-asbestos organic
composition or iron based metallic composition. Brake
pads must be properly conditioned (glazed) before use
in order to provide optimum service life. Thisis
accomplished by a brake burn-in. Burn-in also wears
off brake high spots prior to operational use. Ifbrake
use is required before burn-in, use brakes
intermittently at LOW taxi speeds.

J] 5-153A. BRAKE BURN-IN.

Brake burn-in must be performed by a qualified
person familiar with acceleration and stop
distances of the airplane.

a. Non-asbestos Organic Composition burn-in.

1. Taxi the airplane for 1500 feet, with engine
at 1700 RPM, applying brake pedal force as needed
to maintain 5 to 10 M.P.H. (5 to 9 Knots).

2. Allow brakes to cool for 10 to 15 minutes.

3. Apply brakes and check to see if a high throttle
static engine run-up can be held with normal pedal force.
If s0, conditioning burn-in is complete.

4. If static run-up cannot be held, repeat Stepa 1.
thru 3. as needed.

b. Metallic Composition Burn-in.

1. Taxi the airplane at 34 to 40 M.P.H. (30 to 35

Knots) and perform full stop braking application.

Brake conditioning using successive stops at
higher speeds could cause brakes to overheat
resulting in warped discs and/or pressure plates.

2. Without allowing brake discs to cool
substantially, repeat Step 1. for second full stop braking
application.

3. Apply brakes and check to see if a high
throttle static engine run-up can be held with normal
pedal force. If 80, conditioning burn-in is complete.

4. If static run-up cannot be held, repeat Steps 1.
thru 3. as needed.

NOTE
Normal brake usage should generate enough
heat to maintain the glaze throughout the life of
the lining. Light brake usage can cause the glaze
to wear off, resulting in reduced brake performance.
Visual inspection of brake disc will indicate brake
lining condition. A smooth, non-grooved surface
indicates linings are properly glazed. Rough,
grooved linings must be reglazed. In such cases,
the lining may be conditioned again following
the instructions set forth above.

NOTE
Do not set parking brakes while brake discs are hot.

5-154. CHECKING BRAKE LINING WEAR.. New
brake lining should be inatalled when the existing lining
has worn to a thickness of 3/32-inch. A 3/32-inch strip of
material held adjacent to each lining can be used to deter-
mine amount of wear. The shank end of a drill bit of the
correct size can also be used to determine wear of brake

linings.

5-155. BRAKE LINING INSTALLATION. (Referto
figure 5-12).

a. Remove bolts securing back plate, and remove

back plate

b. Pull brake cylinder out of torque plate and slide
pressure plate off anchor boits.

¢. Place back plate on a table with lining side down flat.
Center a 9/64-inch (or slightly smaller punch) in the
rolled rivet, and hit the punch sharply with a hammer.
Punch out all rivets securing the linings to the back plate
in the same manner.

NOTE

A rivet setting kit, Part. No. 199-1, is available
from Cesasna Parts Distribution (CPD 2) through
Cesana Service Stations. This kit contains a punch
and an anvil.

d. Clamp the flat side of the anvil in a vise.

e. Align new lining on back plate and place brake rivet
in hole with rivet head in the lining. Place the head
against the anvil.

f. Center rivet setting punch on lips of rivet. While
bolding back plate down firmly against lining, hit punch
with a hammer to set rivet. Repeat blowes on punch until
lining is firmly against back plate.

g. Realign the lining on the back plate and install and
setrivets in the remaining holes.

h. Install a new lining on 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 with bolts and washers.

After reinstallation of the brake assembly, check
btl;ake }ine clearance to the disc in the area above
the axie.
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5.-156. BRAKE SYSTEM BLEEDING. 5-158. DESCRIPTION. The parking brake system
consists of a handle and ratchet mechanism, connected
. NOTE ] by a cable to linkage at the brake master cylinders.
Bleeding with a clean hydraulic pressure source Pulling out on the handle depresses both brake master
connected to the wheel cylinder bleeder is recom- cylinder piston rods and the handle ratchet locks the
mended. handle in this position until the handle is turned and
released.

a. Remove brake master cylinder filler piug and screw
flexible hose with appropriate fitting into the filler hole 5 ;29 REMOVAL AND INSTALLATION OF

at top of the brake master cylinder. COMPONENTS. (Refer to fi ;

. - . , . gure 5-29). For relative
b. Immerse opposite end of flexible hose into a container |, 44ioq of system components. The illustration may
with enough hydraulic fluid to cover end of the hose. be used as a guide during removal and installation
¢. Connect a clean hydraulic preasure source, such as a of components
hydraulic hand pump or Hydro-Fill unit to the bleeder ’
valve in the wheel cylinder. - 0 STE
gl. As fluid is pumped into the system, obs_erve the Eé%o%%m?lﬁgggﬁﬁagsgach
immersed end of the hose at the master cylinder for dents, chafing, improper radius, security, corrosion,
evidence of air bubblgs being forced from the brake d eteri' oration ,obstructions and foreign matter.
system. When bubbling has ceased, remove bleeder Check brake master cylinders and repair or replace

source from wheel cylinder and tighten the bleeder valve. oo\ 1ivedin applicable paragraph in this Section.

RKIN Check parking brake handle and ratchet for proper
5-157. PA GBRAKESYSTEM.  (Referto operation and release. Replace worn or damaged parts.

figure 5-29).
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PARKING BRAKE INSTALLATION

Detail A

Tube Assembly
Angle

Washer

Catch

Handle.

Clamp

Housing

Spring

Tube
Positioning Pin
Positioning Rack

HOO®mIP U LN
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Figure 5-29.

Parking Brake System (Sheet 1 of 2)
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. Bracket
. Pulley
. Spacer

Bellcrank
Cotter Pin

. Cable

Brake Line

. Fitting

Nut

. O-Ring
. Hose
. Grommet

Brake Master Cylinder

. Sleeving

17
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Parking Brake System (Sheet 2 of 2)
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TABLE OF CONTENTS

AILERON CONTROL SYSTEM

Description

Trouble Shooting

Control Column
Description
RemovalInstallauon

Aileron Bellcrank

6-1. AILERON CONTROL SYSTEM.

ure 6-1.)

6-2. DESCRIPTION. The aileron control system is

6-3. TROUBLE SHOOTING.

Repair ............ ... ...
Bearing Roller Adjustment

Removal ..................

SECTION 6

AILERON CONTROL SYSTEM

Page No.
Aerofiche/Manual
1J13/6-1 Installation .................. .. 1J21/6-9
1J13/6-1 Repair ......................... 1J21/6-9
1J13/6-1 Aileron . ... ... 1J21/6-9
1J14/6-2 Removal/lnstallation ............ 1J21/6-9
.. 1Jl4/6-2 Repair ... ... .................. 1J21/6-9
1J14/6-2 Aileron TrimTab ................ 1J21/6-9
1J20/6-8 Removal/Installation .......... 1J21/6-9
1J20/6-8 Adjustment ................... 1J22/6-10
1J20/6-8 Cablesand Pulleys ............... 1J22/6-10
1J20/6-8 Removal/nstallation ............ 1J22/6-10
Rigging ........................ 1J22/6-10
(Refer to fig- comprised of push-pull rods, bellcranks, cahles,

pulleys, quadrants and components forward of the
instrument panel, all of which link the control
wheels to the ailerons.

NOTE

Due to remedy procedures in the following trouble shooting

chart it may be necessary to rerig system. Refer to para-
graph 6-17.

TROUBLE

PROBABLE CAUSE

REMEDY

LOST MOTION IN CONTROL
WHEEL.

Loose control cables.

Check cable tension. Adjust
cables to proper tension.

Broken pulley or bracket,
cable off pulley or worn
rod end bearings.

Check visually. Replace worn or
broken parts, install cables
correctly.

RESISTANCE TO CONTROL
WHEEL MOVEMENT.

Cables too tight.

Check cable tension. Adjust
cables to proper tension.

Pulleys binding or cable off.

Observe motion of the pulleys.
Check cables visually. Replace
defective pulleys. Install cables
correctly.

Bellcrank distorted or
damaged.

Check visually.
bellcrank.

Replace defective

Defective quadrant assembly.

Check visually. Replace defective
quadrant.

Clevis bolts in system too tight.

Check connections where used.
Loosen, then tighten properly
and safety.

Revision 2

6-1



MODEL P210 SERIES SERVICE MANUAL

6-3. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

CONTROL WHEELS NOT
LEVEL WITH AILERONS
NEUTRAL.

cables.

Improper adjustment of

Refer to paragraph 6-17.

Improper adjustment of
aileron push-pull rods.

Adjust push-pull rods to obtain
proper alignment.

DUAL CONTROL WHEELS
NOT COORDINATED.

Cables improperly adjusted.

Refer to paragraph 6-117.

INCORRECT AILERON

TRAVEL. properly.

Push-pull rods not adjusted

Refer to paragraph 6-17.

gtop bolts.

Incorrect adjustment of travel

Refer to paragraph 6-17.

6-4. CONTROL COLUMN. (Refer to figure 6-2.)

6-5. DESCRIPTION. Rotation of the control wheel
rotates four bearing roller assemblies (2) on the end
of the control wheel tube (12), which in turn rotates

a square control tube assembly (17) inside and ex-
tending from the control wheel tube (12). Attached
to this square tube (17) is a quadrant (32) which oper-
ates the aileron system. This same arrangement is
provided for both control wheels. Synchronization of
the control wheels is obtained by the interconnect
cable (29), turnbuckle (37) and adjustable terminals
(31). The forward end of the square control tube (17)
is mounted in a bearing block (33) on firewall (36)
and does not move fore-and-aft, but rotates with the
control wheel. The four bearing roller assemblies
(2) on the end of the control wheel tube reduce fric-
tion as the control wheel is moved fore-and-aft for
elevator system operation. A sleeve weld assembly
(6), containing bearings which permit the control
wheeltube to rotate within it, is secured to the con-
trol wheel tube by a sleeve and retaining ring in such
a manner it moves fore-and-aft with the control wheel
tube. This movement allows the push-pull tube (18)
attached to the sleeve weld assembly (6) to operate
an elevator arm assembly (19), to which one elevator
cable (20) is attached. A torque tube (22) connects
this arm assembly (19) to the one on the opposite end
of the torque tube (22), to which the other elevator
cable is attached. The copilot's control wheel is
linked to the aileron and elevator control systems in
the same manner as the pilot's control wheel.

6-6. REMOVAL AND INSTALLATION. (Refer to
figure 6-2, sheet 3).

a. Remove bolts securing adapter to control wheel
tube assembly (41).

b. Disconnect electrical wiring to map light, mike

6-2

switch and electric trim switch at connector.

c. (Refer to figure 6-2, sheet 1.) Remove decora-
tive cover from instrument panel

d. Remove screw securing adjustable glide plug
(15) to control tube assembly (17) and remove plug
(15) and glide (186).

e. Disconnect push-pull tube (18) at sleeve weld
assembly (6).

f. Remove screws securing cover plate (14) at in-
strument panel.

g. Using care, pull control wheel tube assembly (12)
aft and work assembly out through instrument panel.

NOTE

To ease removal of control wheel tube assem-
bly (12), snap rings (10) may be removed from
their locking grooves to allow sleeve weld
assembly (6) additional movement.

If removal of control tube assembly (17) or

quadrant (32) is necessary, proceed to step
VQh. "

h. Remove safety wire and relieve direct cable
tension at turnbuckles (index 2, figure 6-1).

i. Remove safety wire, relieve interconnect cable
tension at turnbuckle (37) and remove cables from
quadrant (32).

j. Remove safety wire and remove roll pin (30)
through quadrant (32) and control tube assembly (17).
k. Remove pin, nut (34) and washer from control
tube assembly (17) protruding through bearing block

(33) on forward side of firewall (36).

1. Using care, pull control tube assembly (17) aft
and remove quadrant (31).

m. Reverse the preceding steps for reinstallation.
Rig aileron, interconnect and elevator control sys-
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[CAUTION]

MAINT AIN SPECIFIED CONTROL
CABLE TENSION Detail B

CABLE TENSION:
40 LBS z 10 LBS ON AILERON CARRY-
THRU CABLE (AT AVERAGE TEMPER-
ATURE FOR THE AREA.)
REFER TO FIGURE 1-1 FOR TRAVEL.

Turnbuckle (Carry-Thru Cable)
Turnbuckles (Direct Cables)
Cable (Direct)

Bracket

Cable Guard

[3, 00 S

Figure 6-1. Aileron Control System (Sheet 1 of 2)
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Detail D

- Spacer Detait F
. Housing

6

7

8. Pressure Seal
9. Bushing

10. Cable (Carry-Thru)
11. Pivot Bolt

12. Upper Wing Skin
13. Upper Support
14. Brass Washer
15. Bushing

16. Needle Bearing
17. Travel Stop Bolt
18. Push-Pull Rod
19. Lower Support
20. Bellcrank

Figure 6-1. Aileron Control System (Sheet 2 of 2)



MODEL P210 SERIES SERVICE MANUAL

*NOTE

Refer to Section 8

DPAGAR P

®Use as required to adjust free play. 25.
(Do not exceed 4 washers per assembly.) 26.

Control Wheel
Bearing Roller
Stud

Connector

Washer

Weld Assembly
Bearing

Bearing Race

Thrust Bearing

Snap Ring

Bearing Roller Assembly
Control Wheel Tube
Screw

Cover Assembly

Glide Plug

Glide

Control Tube Assembly
Push-Puill Tube
Elsvator Arm Assembly
Elevator Control Cable
Torque Tube

Tube

Guide Assembly
Control Column Shield
Bolt

Washer

Nut

Figure 6-2. Control Column Installation (Sheet 1 of 3)
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17. Control Tube Assembly

24. Retainer

25. Bearing Roller

26. Washer

27. Aileron Control Cable

28. Cable Guard

29. Interconnect Cable

30. Roll Pin :

31. Interconnect Cable
Adjustment Terminal

32. Quadrant

33. Bearing Block

34. Nut 0.002 " MAX

35. Spacer PER SIDE

36. Firewall

37. Interconnect Cable VIEW A-A
Turnbuckle

NOTES

Washers (39) are of various thicknesses
and are used to obtain dimension shown
in view A -A.

27

R
NOTES

Allow 0.030 " maximum clearance be-
tween bearing block (31) and nut (30)
after tightening.

Adjust interconnect cable (32) ten-
sion to 30 + 10 1bs.

*Safety wire these items.

Figure 6-2. Control Column Installation (Sheet 2 of 3)
6-6



MODEL P210 SERIES SERVICE MANUAL

12. Control Wheel Tube

38. Map Light Rheostat

39. Transponder Identification
40. Pitch Sync

41. Control Wheel

42. Mike Switch

43. Go Around

44. Electric Trim Switch

45. Map Light Assembly

46. Knob

47. Trim Disengage
48. Autopiiot Disengage
49. Cover

Figure 6-2. Control Column Installation (Sheet 3 of 3)
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Trim Tab
Aileron
Balance Weight
Access Plate
Push-Pull Rod
Bolt

Bearing

Hinge Support

Figure 6-3. Aileron Installation

tems in accordance with paragraphs 6-17 and Section 8
respectively. Safety turnbuckles and all other items
previously safetied. Tighten nut (34) securing control
tube assembly (17) to firewall snugly, then loosen nut
to 0. 030" maximum clearance between nut and bear-
ing block, align cotter pin hole and install pin.

8-7. REPAIR. Worn, damaged or defective shafts,
bearings, quadrants, cables or other components
should be replaced. Refer to Section 2 for lubrica-
tion requirements.

6-8. BEARING ROLLER ADJUSTMENT. (Refer to
figure 6-2.) Each bearing assembly (11) has an 0. 062"
eccentric adjustment when installed. for aligning the
control tube weld assembly and push-pull tube (18)
with the guide assembly (23). For alignment, pro-
ceed as follows:

a. Remove control wheel assembly in accordance
with paragraph 6-6.

b. Install cover plate (14) backwards (bearing on aft
side) and leave loose with instrument panel.

6-8

c. Align control wheel tube assembly (12) for free
travel of push-pull tube (18) along full length of guide
assembly (23).

d. Center cover plate (14) over tube and bearing
assembly and secure plate to instrument panel.

e. Adjust each bearing (11) to control wheel tube
assembly and tighten bearings in place.

{. Remove cover plate and reinstall with bearings
facing forward.

6-9. AILERON BELLCRANK. (Refer to figure 6-1.)

6-10. REMOVAL.
a. Remove access plate inboard of each bellcrank
(20) on underside of wing.
b. Remove safety wire and relieve cable tension at
turnbuckles (1).
c. Disconnect control cables from bellcrank (20).
d. Disconnect push-pull tube (18) at bellcrank (20).
e. Remove bolts (11) securing bellcrank to wing

structure. ‘
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AVAILABLE FROM CESSNA PARTS DISTRIBUTION (CPD 2)
THROUGH CESSNA SERVICE STATIONS (TOOL NO. SE716)

Figure 6-4. Inclinometer for Measuring Coutrol Surface Travel

{. Remove belicrank through access opening, using
care that bushing (13) is not dropped from bellcrank.

NOTE

Brass washers (12) may be used as shims
between each end of belicrank and supports
(11 and 17). Retain these shima. Tape
open ends of bellcrank to prevent dust and
dirt {rom entering bellerank needle bear-
ings (14).

6-11. INSTALLATION.,

2. Comnect comtrol cables (4 and 7) to bellcrank (18)
prior to installing bellcrank.

b. Place bushing (13) in belicrank and position beil-
crank in wing.

c. Insmlil brass washers (12) as required between
upper and lower end of belicrank and wing supports
to shim out excess clearance.

d. Insmll bellcrank pivot bolt (9),

e. Connect push-puil rod (16) to bellcrank.

f. Re-rig aileron system in accordance with para-
graph 6-21. safety turnbuckles and reinsrtall all
items removed for access.

6-12. REPAIR. Repair of belicranks consists of
replacement of defective parts. [ needle bearings
are dirty or in need of lubrication. Clean thoroughnly
and lubricate as outlined in Section 2.

6-13. AILERONS. (Refer to figure 6-3.)

6-14. REMOVAL AND INSTALLATION

a. Remove access plate (4) and disconnect push-
pull rod (5) at aileron. .

b. Remove wing tip for access to outboard hinge
bolt.
¢. Run flaps to full down position for access to in-
board hinge bait.

d. Remove hinge boits (6) securing aileron and
carefully remove aileron from wing.

e. Reverse the preceding steps for reinstallation.
Rig system, if necessary, in accordance with para-
graph 6-21 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.

6-15. REPAIR. Aileron repair and static balance
may be accomplished in accordance with instructions
outlined in Section 18. Before installation, ensure
balance weights and hinges are secureiy attached.

6-16. AILERON TRIM TAB. (Refer to figure 6-3.)

6-17. REMOVAL AND INSTALLATION.

a. Remove screws on lower side of tab.

b. Drill out rivets on upper side of tab and remove
tab.

¢. Reverse the preceding steps for reinstallation.

Revision 2 6-9
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b. Drill out rivets on upper side of tab and remove

tab.
c. Reverse the preceding steps for reinstallation.

§-18. ADJUSTMENT. Adjustment is accomplished
by loosening the screws. shifting tab trailing edge up
to cerrect for a wing-heavy condition or down to cor-
rect for a wing-light condition. Divide correction
equally on both tabs. When installing 2 new wing or
aileron. set tab in neutral and adjust as necessary
after flight test.

6-19. CABLES AND PULLEYS. (Refer to figure
6-1.)

6-20. REMOVAL AND INSTALLATION.

a. Remove access plates, wing root fairings and
upholstery as required.

b. Remove safety wire and relieve cable tension at
turnbuckles (1 and 2).

c. Disconnect cables from aileron bellcranks (20)
and quadrants (index 32, figure 6-2.)

d. Remove cable guards, pulleys and pressure seals
as required to work cables from aircraft.

NOTE

To ease routing of cables, a length of wire
may be attached to end of the cable before
being withdrawn from aircraft. Leave
wire in place, routed through structure;
then attach the cable being installed and
use wire to pull cable into position.

e. Reverse the preceding steps for reinstallation.
f. After cables are routed in position. install pul-
leys and cable guards. Ensure cables are positioned

in pulley grooves before installing guards.

€. Re-rig aileron system in accordance with para-
graph 6-17. safety turnbuckles and install access
plates. fairings and upholstery removed in step "a."

8-10

6-17. RIGGING.

a. (Refer to figure 6-1.) Remove access plates
and upholstery as required.

b. Remove safety wire and relieve all cable tension

at turnbuckles (1 and 2).

¢. Disconnect push-puil rods (18) at belleranks (20).

d. (Refer to figure 6-2.) Adjust turnbuckle (37)
and adjustment nuts (31) on interconnect cable (29)
to remove slack. acquire proper tension (3010
pounds) and position both control wheels level (syn-
chronized).

e. Tape a bar across both control wheels to hold
them in neutral position.

f. (Refer to figure 6-1.) Adjust direct cable turn-
buckles (1) and carry-thru cable turnbuckle (2) to
position bellcranks (20) approximately in neutral
while maintaining 4010 pounds tension on carry-thru
cable (10).

f. Streamline ailerons with reference to flaps
(flaps full UP and disregarding aileron trim tabs),
then adjust push-pull rods (18} to fit and install.

g. With ailerons streamlined, mount an inclino-
meter on trailing edge of aileron and set pointer to
0°.

NOTE

An inclinometer for measuring control sur-
face travel is available from the Cessna
Supply Division. Refer to figure 6-4.

h. Remove bar from control wheels and adjust
travel stop boits (17) to degree of travel specified
in figure 1-1.

i. Ensure all turnbuckles are safetied, all cables
and cable quards are properly installed, all jam outs
are tight and replace all parts removed for access.

WARNING

Be sure ailerons move in correct direction
when operated by the control wheels.
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SECTION 7

WING FLAP CONTROL SYSTEM

Page No.
TABLE OF CONTENTS Aerofiche/Manual
WING FLAP CONTROL SYSTEM . 1K1/7-1
Description . . . 1K1/7-1
Operational Check . 1K1/7-1
Trouble Shooting . 1K2/7-2
Flap Mo&or/’l‘r&nmmssnon/

Actuator Assembly . . 1K3/7-3
Removal/Instaliation . 1K3/M7-3
Repair . . . 1K3/7-3

Flap Control Lever . . 1K3/7-3
Removal/Installation . 1K3/7-3
Drive Pulleys . . 1K3/7-3
7-1. WING FLAP CONTROL SYSTEM. (Refer to

figure 7-1.)

7-2. DESCRIPTION. The wing flap control system
consists of an electric motor and transmission assem-
bly, drive pulleys, synchronizing push-pull tubes,
bellcranks, push-pull rods, cables, pulleys and a
follow-up control. Power from the motor and trans-
mission assembly is transmitted to the flaps by a
system of drive pulleys, cables and synchronizing
tubes. 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 desgired flap setting, a switch is
tripped actuating the flap motor. As the flaps move,
the floating arm is rotated by the follow-up control
until the active switch clears the control lever cam,
breaking the circuit. To reverse the direction of flap
travel, the control lever is moved in the opposite
direction. When the control lever cam contacts the
second switch the flap motor is energized in the op-
posite direction. Likewise. the follow-up control
moves the floating arm until the second switch is
clear of the control lever cam.

Removal/Installation . 1K3'7-3
Repair . . 1K7'7-7
Bellcranks . . . . 1K7:/7-7
Remova.l/lnsf.al.latxon . 1K7'7-7
Repair . . . . . 1K7/7-7
Flaps. . . . . . . 1K7'7-7
Removal/Installation . . . . . . 1K77-7
Repair . . . . . . . . . . . 1K77-7
Cables and Pulleys . . 1K77-7
Removal/Installation . 1K7'7-7
Rigging . 1K7T'77

7-3. OPERATIONAL CHECK.
a. Operate flaps through their full range of travel,
observing for uneven or jumpy motion, binding, and
lost motion in the system. Ensure flaps are moving
together through their full range of travel.

b. Check for positive shut-off of motor at the {lap
travel extremes, FLAP MOTOR MUST STOP OR
DAMAGE WILL RESULT.

c. Check wing flaps for sluggishness in operation.

d. With flaps full UP, mount an inclinometer on one
flap and set to 0°. Lower flaps to full DOWN position
and check flap angle as specified in figure 1-1. Check
approximate mid-range percentage setting against
degrees as indicated on inclinometer. Repeat the
same procedure for the opposite flap.

NOTE

An inclinometer for measuring control sur-
face travel is available from the Cessna
Supply Division. Refer to Section 6.

e. Remove access plates and attempt to rock drive
pulleys and bellcranks to check for bearing wear.

. Inspect flap rollers and tracks for evidence of
binding and defective parts.

7-1
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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.

Popped circuit breaker.

Reset and check continuity.
Replace breaker if defective.

Defective switch.

Place jumper across switch.
Replace switch if defective.

Defective motor.

Remove and bench test.
Replace motor if defective.

Broken or disconnected wires.

Run continuity check of wiring.
Connect or repair wiring as
necessary.

Disconnected or defective
transmission.

Connect transmission. Remove,
bench test and replace transmis-
sion if defective.

Defective limit switch.

Check continuity of switches.
Replace switches found defective.

Follow-up control dis-
connected or slipping.

Secure control or replace
if defective.

BINDING IN SYSTEM AS FLAPS
ARE RAISED AND LOWERED.

Cables not riding on pulleys.

Open access plates and observe
pulleys. Route cables correctly
over pulleys.

Bind in drive pulleys.

Check drive pulleys in motion.
Replace drive pulleys found
defective.

Broken or binding pulleys.

Check pulleys for free rotation or
breaks. Replace defective pulleys.

Frayed cable.

Check condition of cables. Replace
defective cables.

Flaps binding on tracks.

Observe flap tracks and rollers.
Replace defective parts.

LEFT FLAP FAILS TO MOVE.

Disconnected or broken cable.

Check cable tension.
Connect or replace cable.

Disconnected push-pull rod.

Attach push-pull rod.

FLAPS FAIL TO RETRACT.

Disconnected or defective
UP operating switch.

Check continuity of switch.
Connect or replace switch.
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7-4. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY
FLAPS FAIL TO EXTEND. Disconnected or defective Check continuity of switch.
DOWN operating switch. Connect or replace switch.
INCORRECT FLAP TRAVEL. Incorrect rigging. Refer to paragraph 7-21.
Defective limit switch. Check continuity of switches.
Replace switches found defective.

7-5. FLAP MOTOR, TRANSMISSION AND ACTUA-
TOR ASSEMBLY. (Refer to figure 7-1, sheet 2.)

7-6. REMOVAL AND INSTALLATION.

a. Run flaps to full DOWN position.

b. Disconnect battery cables at the battery and
insulate cable terminals as a safety precaution.

c. Remove access plates from under actuator as-
sembly on left wing and adjacent to the drive pulleys
on both wings.

d. Relieve cable tension at turnbuckles (indexes 6,
7, 8and 9, sheet 1.)

NOTE

Remove motor (3), transmission (18), actua-
tor agsembly (17) and lower support as a unit.

e. Disconnect cables from actuator cable drive as-
sembly (17).

f. Remove bolt (11) securing follow-up control bell-
crank (10) to actuator assembly (17). Retain spacer
(9).

g. Disconnect flap motor and microswitch wiring
and tag for reference on reinstallation.

h. Remove bolts (12 and 20) securing lower support
to upper support. Retain spacer (9), bushing (19)
and washers.

i. Remove bolt (21) securing motor and transmis-
sion assembly to upper support (7).

NOTE

Although not required, nuts (2) securing motor
(3) to transmission (18) may be removed to
swing motor clear of working area for easier
removal of bolt (21).

j. Using care, work assembly out of wing through
access opening.

k. 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. Lubricate in ac-
cordance with Section 2.

7-8. FLAP CONTROL LEVER. (Refer to figure 7-1,
sheet 3.)

7-9. REMOVAL AND INSTALLATION.

a. Remove follow-up control (8) from switch mount-
ing arm (30).

b. Remove flap operating switches (28 and 29) from
switch mounting arm (30). DO NOT disconnect elec-
trical wiring at switches.

¢. Remove knob (27) from control lever (26).

d. Remove remaining items by removing balt (32).
Use care not to drop parts into tunnel area.

e. Reverse the preceding steps for reinstallation.
Do not overtighten bolt (32) causing lever (26) to bind.
Rig system in accordance with paragraph 7-21.

7-10. DRIVE PULLEYS. (Refer to figure 7-1, sheet
1.)

7-11. REMOVAL AND INSTALLATION.

a. Run flaps to full DOWN position.

b. Remove access plates adjacent to drive pulley
(11).

¢. Relieve cable tension at turnbuckles (7 and 8) for
removal of left hand drive pulley and relieve cable
tension at turnbuckles (6 and 9) for removal of right
hand drive pulley.

d. Remove boit securing flap push-pull rod (17) to
drive pulley.

e. Remove bolt securing synchronizing push-pull
tube (13) to drive pulley.

f. Remove cable guards (14).

g. Remove cable lock pins (16) and disconnect
cables (10 and 18) from drive pulley. Tag cables
for reference on reinstallation.

h. Remove pivot bolt (15) attaching drive pulley to
wing structure.

i. Remove drive pulley (11) through access open-
ing, using care not to drop bushing (12). Retain
brass washer between drive pulley and wing struc-
ture. Tape open ends of pulley to protect bearings.

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.

7-3
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Brass washer may be used
between drive pulley and
wing structure.

NOTE

[ 4

iCAUTIONi

MAINT AIN SPECIFIED CONTROL
CABLE TENSION

13. Synchronizing Push-Pull Tube

1. Cable Guard 14. Cable Guard

2. Pulley 15. Pivot Bolt

3. Bracket 16. Lock Pin

4. Bushing 11. Inboard Push-Pull Rod 26. Pressure Seal

5. Spacer 18. Cable (Retract) 27. Retainer -

6. Turnbuckle (Right Direct) 19. Pivot Bolt

7. Turnbuckle (Left Direct)  20. Bushing

8. Turnbuckle (Left Retract) 21. Bellcrank CABLE TENSION:

9, Turnbuckle (Right Retract) 22. Boit 50 LBS : 10 LBS (AT THE AVERAGE
10. Cable (Direct) 23. Outboard Push-Pull Rod TEMPERATURE FOR THE AREA.)
11. Drive Pulley 24. Bolt REFER TO FIGURE 1-1 FOR TRAVEL.
12. Bushing 25. Brass Washer

7-4

Figure 7-1. Wing Flap Control System (Sheet 1 of 3)
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.12+ .03
. with flaps
17 in full DOWN
\ position.
— 1 )|
= - oy —
\

i

s " O

18
4 0 viEW AA

NOTE

Torque setscrew (15) to 40 inch-1bs.
Apply Loctite Sealant, Grade CV

to threads of setscrew (15) after
final adjustment.

Cable Guard

Nut

Motor Assembly
Pulley

Cable (Retract)
Cable (Direct)
Upper Support
Assembly
Follow-Up Control
Spacer
Belicrank

Bolt

Bolt

. Up-Limit Switch
. Striker Plate (Cam)
. Setscrew

Down-Limit Switch

. Actuator Cable Drive

Assembly

18.
19.
20.
21,
22.
23.
24.
25.
26.
27.
28.

30.
31.
32.
33.
3.

Actuator

Bushing

Bolt

Bolt

Clamp

Washer

Spring

Cam

Control Lever

Knob

Flaps Down Operating
Switch

Flaps Up Operating
Switch

Switch Mounting Arm
Position Indicator
Bolt

Stiffener

Bracket

Figure 7-1. Wing Flap Control System (Sheet 2 of 3)
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NOTE

Insulators are installed between
switches (13, 16, 28 and 29) and
their mounting brackets. Install
AN960-D4 washers ( one per switch
fastener) between the insulator

and switches, 28 and 29 ONLY.

Apply Loctite Sealant, Grade CV,
to threads of control lever (26) be-
fore installing knob (27).

Figure 7-1. Wing Flap Control System (Sheet 3 of 3)
1-6
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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. (Refer to figure 7-1, sheet
1.)
7-14. REMOVAL AND INSTALLATION.

a. Run flaps to full DOWN position.

b. Remove access plates adjacent to bellcrank (21).

c. Remove bolt (24) securing push-pull rod (23) to
bellcrank (21).

d. Remove bellcrank pivot bolt (19) and position bell-
crank as necessary to expose synchronizing push-pull
tube attach point.

e. Remove bolt (22) securing synchronizing push-
pull tube (13) to bellcrank (21) and work bellcrank out
through access opening using care not to drop bushing
(20). Tape open ends of bellcrank to protect needle
bearings.

NOTE

To remove synchronizing push-pull tube (13),
disconnect tube at bellcrank (21) and drive
pulley (11). Position tube through lightening
holes until removal is possible through access
opening.

f. Reverse the preceding steps for reinstallation.
If the push-pull rod and synchronizing tube adjust-
ments 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 access.

7-15. REPAIR. Repair is limited to replacement of
bearings. Cracked, bent or excessively worn bell-
cranks must be replaced. Lubricate in accordance
with Section 2.

7-16. FLAPS. (Refer to figure 7-2.)

7-17. REMOVAL AND INSTALLATION.

a. Run flaps to full DOWN position.

b. Remove access plate (7) outboard of the inboard
flap track.

c. Disconnect push-pull rod (3) at both flap attach
points.

d. Remove bolt (6) 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.

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.

7-18. REPAIR. Flap repair may be accomplished
in accordance with instructions outlined in Section 18.

7-19. CABLES AND PULLEYS.
sheet 1.)

(Refer to figure 7-1,

7-20. REMOVAL AND INSTALLATION.

a. Remove access plates, fairings and upholstery
as required for access.

b. Relieve cable tension at turnbuckles (6. 7, 8 and
9).

c. Disconnect cables at drive pulleys (11).

d. Disconnect cables at actuator cable drive assem-
bly (index 17, sheet 2).

e. Remove cable guards, pulleys and pressure seals
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. After cable is routed in position, install pulleys
and cable guards. Ensure cable is positioned in
pulley grooves before installing guards.

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.

a. (Refer to figure 7-1, sheet 1.) Using care. run
flaps to full DOWN position.

b. Disconnect cables at turnbuckles (6, 7, 8 and 9).

c. Disconnect push-pull rods (17) at drive pulleys
(11).

d. Disconnect push-pull rods (23) at bellcranks (21).

e. Disconnect synchronizing push-pull tubes (13)
from drive pulleys (11) and bellcranks (21).

f. If cables are being replaced with drive pulleys
(11) installed, rotate drive pulleys beyond their nor-
mal range of travel to permit cable attachment. If
drive pulleys are not installed, it may be easter to
attach the cables prior to installing the drive pulleys
in the wings.

f. Attach the 1/8" direct cable to the forward side
of the drive pulleys and the 3/32' retract cable to the
aft side of drive pulleys. (Refer to figure 7-3.)

h. Adjust synchronizing push-pull tubes (13) to
41. 87" between centers of rod end holes, tighten
jam nuts and install.

i. Adjust inboard push-pull rods (17) to 10. 81"
and outboard push-pull rods (23) to 10. 39" between
centers of rod end holes, tighten jam nuts and in-
stall. These dimensions may vary in.order to ob-
tain snug fitting of flap in ""UP" position.

j. Ensure cables are properly routed and in pulley
grooves and adjust turnbuckles to obtain specified
cable tension.

kK. (Refer to figure 7-1, sheet 2.)

NOTE

The ball screw assembly does not have a
free-wheeling feature. Therefore, the
flap actuator motor MUST be shut-off at
travel extremes or structural deformation
will occur.

Carefully run flaps to full UP position and adjust

T-7
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NOTE

Bushings (5), rollers (4) and spacers (8) are
tirst positioned through the siots in the flap
tracks, then secured to the flap roller sup-
ports with attaching bolts (6). Nylon rub but-
tons (2) prevent flap from chafing wing trail-

ing edge.

1. Flap Assembly 6. Bolt
2. Nylon Rub Button 7. Access Plate
3. Push-Pull Rod 8. Spacer
4. Roller 9. Flap Track
S. Bushing

Figure 7-2. Flap Installation
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ACTUATOR

BELLCRANK

TURNBUCKLE

LEFT FLAP FLAP MOTOR AND

TRANSMISSION

VIEWED FROM ABOVE
 DRIVE PULLEY SYNCHRONIZING
| PUSH-PULL TUBE
O) i
i
| ik
’ rh T
| INBOARD PUSH-
, PULL ROD
; OUTBOARD PUSH-
' PULL ROD
AIRCRAFT §

Figure 7-3. Flap System Schematic

UP-LIMIT switch to operate and shut-off motor at
degree of travel specified in figure 1-1.
1. Mount an inclinometer on one flap and set to 0°.

NOTE

An inclinometer for measuring control sur-
face travel is available from the Cessna
Supply Division. Refer to Section 6.

m. Carefully run flaps to DOWN position and adjust
DOWN-LIMIT switch (16) to operate and shut-off

motor to . 12+. 03 inches between cable drive assem- -

bly (17) and transmission (18) as illustrated in VIEW
A-A.

n. Operate control lever (26) and run flaps to full
UP position.

o. Disconnect follow-up control (8) at switch
mounting arm (30).

p. Without moving control lever (26), move arm
(30) until cam (25) is centered between switches (28
and 29). Ensure switches are centered in their re-

spective adjustment slots prior to centering cam (25).

q. Adjust flaps DOWN operating switch (28) in slot-

ted holes until roller just clears cam (25) and secure.

This adjustment should provide flaps down operation
to 10°+0° -2° and 20°+1°-2°. If not readjust switch
(28) as necessary.

NOTE

The flaps must NEVER exceed 10° when the

control lever (26) is moved from the 0° to
10° position.

r. Adjust flaps UP operating switch (29) in slotted
holes to 0. 062" clearance between switch roller and
cam (25) when the DOWN operating switch has just
opened in the 10° and 20° position.

NOTE

Flap travel on UP cycle may deviate a
maximum of 4° from indicated position.

s. Turn master switch ON and run flaps through
several cycles, stopping at various mid-range
settings, and checking that cable tension is within
limits. Retract cable tension may increase to 90
pounds when flaps are fully retracted.

NOTE

Since flap rollers may not bottom in tracks
with flaps fully extended, some free play
may be noticed in this position.

t. Check all rod ends and clevis ends for sufficient
thread engagement, all jam nuts are tight and rein-
stall all items removed for access.

u. Flight test aircraft and check that follow-up con-
trol does not cause antomatic cycling of flaps. If
cycling occurs, readjust operating switches as nec-
essary per steps ''q"" and "r".

7-9/(7-10 blank)
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SECTION 8

ELEVATOR CONTROL SYSTEM

Page No.

TABLE OF CONTENTS Aerofiche/Manual
ELEVATOR CONTROL SY. . 1K15/8-1
Description . . . . . . . 1K15/8-1
Trouble Shooting . 1K15/8-1
Control Column . . 1K16/8-2
Elevators e . 1K16/8-2
RemovallInstallation . 1K16/8-2
Repair . 1K16/8-2

8-1. ELEVATOR CONTROL SYSTEM. (Refer to
figure 8-1.)

8-2. DESCRIPTION. The elevators are operated by
power transmitted through fore-and-aft movement of
the pilot or copilot control wheels. The system is
comprised of control columns, an elevator torque

8-3. TROUBLE SHOOTING.

Bellcrank . . . . . . 1K20/8-6
Removal/Installation . 1K20/8-8
Arm Assembly . . . . 1K20/8-8
Removal/Installation . 1K20/8-6
Cables and Pulleys . . 1K20/8-6
Removal/Installation . 1K20/8-8
Rigging . 1K21/8-7

tube, cables and pulleys. The elevator control cables,
at their aft ends, are attached to a bellcrank mounted
on a bulkhead in the tailcone. A push-pull tube con-
nects this bellcrank to the elevator arm assembly, in-
stalled between the elevators. An elevator trim tab

is installed in the trailing edge of the right elevator
and is described in Section 9.

NOTE

Due to remedy procedures in the following trouble shooting
chart it may be necessary to re-rig system, refer to para-

graph 8-14.

TROUBLE

PROBABLE CAUSE

REMEDY

NO RESPONSE TO CONTROL
WHEEL FORE-AND-AFT
MOVEMENT.

Forward or aft end of push-pull
tube disconnected.

Check visually. Attach push-pull
tube correctly.

Cables discomnected.

Check visually. Attach cables and
rig system in accordance with

paragraph 8- 14.

8-1
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8-3.

TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

BINDING OR JUMPY MOTION
FELT IN MOVEMENT OF ELE-
VATOR SYSTEM.

Defective bellcrank or arm
assembly pivot bearings or
push-pull tube attach bearings.

Move bellcrank or arm to check for
play or binding. Disconnect push-
pull tube and check that bearings
rotate freely. Replace defective

parts.

Cables slack.

Check and adjust to tension specified
in figure 8-1.

Cables not riding correctly on
pulleys.

Check visually. Route cables cor-
rectly over pulleys.

Defective control column
bearing rollers.

Check visually. Replace defective
rollers.

Defective control column
torque tube bearings.

Disconnect necessary items and
check that bearings rotate freely.
Replace defective bearing.

Control guide on aft end of con-
tral square tube adjusted too

Loosen screw and tapered plug
in end of control tube enough to

tightly.

eliminate binding.

Defective elevator hinges.

Disconnect push-pull tube and move
elevators by hand. Replace defec-
tive hinges.

guards.

Defective pulleys or cable

Check visually. Replace defective
parts and install guards properly.

ELEVATORS FAIL TO ATTAIN
PRESCRIBED TRAVEL.

Stops incorrectly set.

Rig in accordance with paragraph
8-14.

Cables tightened unevenly.

Rig in accordance with paragraph
8-14,

panel.

Interference at instrument

Rig in accordance with paragraph
8-14. :

8-4. CONTROL COLUMN.
Section 6 outlines removal, installation and repair of
control column.

8-5. ELEVATORS. (Refer to figure 8-2.)

8-6. REMOVAL AND INSTALLATION.

a. Remove stinger.

b. Disconnect trim tab push-pull tube at tab actu-
ator. (Refer to Section 9.)

NOTE

If trim system is not moved and actuator screw
is not turned, re-rigging of trim system should
not be necessary after reinstallation of elevator.

c. Remove bolts (13) securing elevator torque tubes
(7) to arm assembly (8).

8-2

NOTE

If adhesive has been applied to bolt shanks
priortoinltdhﬁon.uuahm,tguntosoﬁen
the epoxy before removing bolts.

d. Remove boits (6) from elevator hinges (5).

e. Using care, remove elevator.

f. To remove left elevator use same procedure,
omitting step "b".

g. Reverse the preceding steps for reinstallation.

h. Set right hand elevator maintaining 0. 18" dimen-
sion specified in figure 8-2.

L When reinstalling boits (13) install a washer
under the head of each bolt and under each mit.

8-7. REPAIR. Repair may be accomplished as out-
lined in Section 18. Hinge bearings may be replaced
as necessary. If repair has affected static balance,
check and rebalance as required.
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REFER TO
FIGURE 8-3

....
.....
e,

MAINTAIN SPECFIED CONTROL

1. Pulley 8. Fairlead CABLE TENSION
2. Cable Guard 9. Turnbuckle

3. Arm Assembly 10. Elevator DOWN Cable ABLE TENSION:

4. Elevator Torque Tube l1. Elevator UP Cable 30 LBS = 10 LBS (AT THE AVERAGE
5. Torque Tube Assembly 12. Bolt TEMPERATURE FOR THE AREA.)

6. Spacer ‘13. Pressure Seal REFER TO FIGURE 1-1 FOR TRAVEL.
7. Clip 14. Retainer

Figure 8-1. Elevator Control System

8-3
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k PE———— .13

1. Trim Tab \ B
2. Right Elevator —
‘ 3. Left Elevator
| 4. Balance Weight [ .
S. gou:' Assembly -1 [ 3.00
6.
7. Torque Tube -
! 8. Arm Assembly THIS VIEW APPLIES TO THE RIGET HAND ELEVATOR
9. Needies Beanng WHEN THE LEFT RAND ELEVATOR IS STREAMLINED
10. Bolt NOTE
11. Push-Pull Tube Do not attempt to align the elevator trailing edges
12, Pivot Bolt as there is 2 0° 54' twist designed into the con-
13. Bolt necting torque tube. This twist causes the rigit

elevator to be higher than the left.

Figure 8-2. Elevator installation
B4 Revision 2



MODEL P210 SERIES SERVICE MANUAL

Stop Block
Bracket

Pivot Bolt
Push-Pull Tube
Bolt

Spacer

Bearing
Bellcrank

Link

10. Turnbuckle

11. Elevator DOWN Cable
12. Elevator UP Cable

©© Dk o

Figure 8-3. Elevator Bellcrank Installation

TO BELLCRANK

NOTE

‘BELLCRANK

Holes are drilled off center in bellcrank
STOPS

stops to provide elevator travel adjust-
ments. 90° rotation of bellcrank stop
provides approximately 1° of elevator
travel.

ELEVATOR

PUSH-PULL
TO TUBE
-— ELEVATOR
DOWN CABLE

Figure 8-4. Elevator Bellcrank Travel Stop Adjustment
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Support

Neutral Rigging Tool
Instrument Panel
Pilot's Control Column

Lot ol A S

—| |
.30 inch

Detail A

Fabricate from . 125 steel plate, the
short pin is . 209 drill rod, the long
pin is . 250 drill rod.

Figure 8-5. Control Column Neutral Position Rigging Tool

8-8. BELLCRANK. (Refer to figure 8-3.)

8-9. REMOVAL AND INSTALLATION,
a. Remove access plate below bellcrank on tailcone.

[CAUTION|

Posgition a support stand under tail tie-down
ring to prevent the tailcone from dropping
while working inside.

b. Remove safety wire, relieve cable tension at
turnbuckles (10) and disconnect turnbuckle eyes at
bellerank links (9). .

c. Remove bolt (5) securing push-pull tube (4) to
bellerank (8). :

d. Remove pivot bolt (3) attaching bellcrank (8)
to brackets (2) and remove bellcrank.

e. Reverse the preceding steps for reinstallation.
Rig system in accordance with paragraph 8-14,
safety turnbuckles and reinstall all items removed
for access.

8-10. ARM ASSEMBLY. (Refer to figure 8-2.)

8-11. REMOVAL AND INSTALLATION,

a. Remove stinger.

b. Remove bolt (10) securing push-pull tube (11) to
arm assembly (8).

¢. Remove bolts (13) securing elevator torque tubes
(7) to arm assembly (8). A heat gun may be required
to soften epaxy adhesive on bolt (13).

d. Remove pivot bolt (12) securing arm assembly
(&and slide assembly from between elevator torque
t S.

e. Reverse the preceding steps for reinstallation
and reinstall all items removed for access.

f. Set right hand elevator maintaining 0. 18" dimen-
gion specified in figure 8-2.

g. When reinstalling bolts (13) install a washer
under the head of each bolt and under each nut. Apply
Adhesive EA-9309 from Hysol Division, Dexter Corp.,
or its equivalent, only to the shanks of bolts (13).
Wipe off excess adhesive after installation.

8-12. CABLES AND PULLEYS. (Refer to figure
8-1.)

8-13. REMOVAL AND INSTALLATION.

[CAUTION]

Position a support stand under tail tie-down
ring to prevent the tailcone from dropping
while working inside.

a. Remove geats, upholstery and access plates as
necessary.

b. Remove safety wire and relieve cable tension at
turnbuckles (9).

¢. Disconnect cables at control column arm assem-
blies (3).

d. Disconnect cables at bellcrank links (index 16,
figure 8-3).

e. Remove fairleads, cable guards, pulleys and pres-
sure seals as required to work cables from aircraft.
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NOTE

To ease routing of cables, a length of wire
may be attached to the end of cable being
withdrawn from aircraft. Leave wire in
place, routed through structure; then at-
tach the cable being installed and pull cable
into position.

f. Reverse the preceding steps for reinstallation.

g. After cables are routed in position, install fair-
leads, pulleys and cable guards. Ensure cables are
positioned in pulley grooves before installing guards.

h. Re-rig system in accordance with paragraph
8-14, safety turnbuckles and reinstall all items re-
moved in step "a".

8-14. RIGGING. (Refer to figure 8-3.)

}CAUTION}

Position a support stand under tail tie-down
ring to prevent the tailcone from dropping
while working inside.

a. Lock control column in neutral position. (Refer
to figure 8-5.)

b. Adjust turnbuckies (10) equally to streamline
LEFT elevator with horizontal stabilizer (RIGHT
elevator will be higher than the left as illustrated in
figure 8-2) and to obtain 30:10 lbs cable tension.
Safety turnbuckles.

NOTE

Disregard counterweight areas of elevators
when streamlining.

c¢. With LEFT elevator streamlined, mount an in-
clinometer on elevator and set to 0°.

NOTE

An inclinometer for measuring control sur-
face travel is available from the Cessna
Supply Division.

d. Adjust bellcrank travel stop blocks to obtain
degree of elevator travel as specified in figure 1-1.

NOTE

The bellcrank stop blocks (8) are four-sided
bushings, drilled off-center so they may be
rotated to any one of four positions to attain
correct elevator travel. Each 90-degree
rotation of the stop, changes the elevator
travel approximately one degree.

e. Move control wheel through full range of travel
and check cable tension in various positions. Ten-
sion should not be less than 20 pounds or more than
40 pounds in any position.

f. Check all turnbuckles are safetied and all parts
are secured, then reinstall all parts removed for

access.

Be sure elevators move in the correct direc-
tion when operated by the control wheels.

8-7/(8-8 blank)
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SECTION 9

ELEVATOR TRIM TAB CONTROL SYSTEM

Page No.
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9-1. ELEVATOR TRIM TAB CONTROL SYSTEM.
(Refer to figure 9-1.)

adjacent to the trim wheel indicates nose attitude of
the aircraft. Forward rotation of the wheel trims the
nose down and aft rotation of the wheel trims the nose
up. An electric trim assist may be installed and is
described in paragraph 9-17. When de-energized the
electric trim assist has no effect on manual operation.

9-2. DESCRIPTION. The elevator trim tab, located
on the trailing edge of the right elevator, is control-
led by a trim wheel mounted in the pedestal. Power
to operate the tab is transmitted from the trim con-
trol wheel by means of roller chains, cables, an ac-
tuator and a push-pull tube. A mechanical pointer,

9-3. TROUBLE SHOOTING.
NOTE

Due to remedy procedures in the following trouble shooting
chart it may be necessary to re-rig system, refer to appro-
priate rigging paragraphs.

TROUBLE

PROBABLE CAUSE

REMEDY

TRIM CONTROL WHEEL MOVES
WITH EXCESSIVE RESISTANCE.

Cable tension too high.

Check cable tension and adjust.

Pulleys binding or rubbing.

Check pulleys visually. Repair
or replace as necessary.

Cables not in place on pulleys.

Check visually. Install cables
carrectly.

Trim tab hinge binding.

Disconnect actuator and move tab
up and down to check hinge resis-
tance. Lubricate or replace hinge

as necessary.

Defective trim tab actuator.

Remove chain from actuator
sprocket and operate actuator
manually. Replace defective
actuator.

Rusty chain.

Check visually. Replace rusty
chain.
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9-3. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

TRIM CONTROL WHEEL MOVES | Damaged sprocket.

Check visually. Replace damaged

CONTROL WHEEL AND

WITH EXCESSIVE RESISTANCE sprockets.
(CONT).
Bent sprocket shaft. Observe motion of sprockets.
Replace defective shafts.
LOST MOTION BETWEEN Cable tension too low. Check cable tension and adjust.

TRIM TAB. Broken pulley. Check visually. Replace defective
pulley.

Cables not in place on pulleys. Check visually. Install cables
correctly.

Worn trim tab actuator. Disconnect trim tab and check
for play in actuator. Replace
defective actuator.

Actuator attachment loose. Check actuator for security and
tighten.

TRIM INDICATION INCORRECT. | Indicator incorrectly engaged Check visually. Reset indicator.
on wheel track.

INCORRECT TRIM TAB Stop blocks loose or incorrectly Adjust stop blocks on cables.

TRAVEL. adjusted. Refer to figure 9-5.

Incorrect rigging.

Refer to paragraph 9-15.

9-4. TRIM TAB. (Refer to figure 9-2.)
9-5. REMOVAL AND INSTALLATION.
a. Disconnect push-pull tube (9) from horn assem-
bly (6).
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 screw (11) securing hinge pin (10), pull
pin until free of tab and remove tab.

NOTE

It is not necessary to completely remove
hinge pin.

¢. Reverse the preceding steps for reinstallation.
Rig system, if necessary, in accordance with para-
graph 9-15.

9-6. TRIM TAB ACTUATOR. (Refer to figure 9-1.)

9-7. REMOVAL AND INSTALLATION.

a. Relieve cable tension at turnbuckle (8).

b. Disconnect push-pull tube (24) at actuator (21).

c. Remove access plate beneath actuator.

d. Remove chain guard (19) and disengage roller
chain (16) from actuator sprocket (17).

e. Remove screws attaching bracket (20) to bracket
(22) and remove actuator (21) through access opening.

f. Reverse the preceding steps for reinstallation.
Rig system in accordance with paragraph 9-15, safety
turnbuckle and reinstall all items removed for access.

9-8. TRIM TAB CONTROL WHEEL. (Refer to fig~-
ure 9-4.)
1. Remove pedestal cover as cutlined in para-
graph 9-14.
2. Remove screws (16) securing chain guard (9)
to pedestal structure.
3. Remove bolts (1), washers (2), spacer (4)
and indicator (3).
3. Loosen bolts (17) securing idler sprockets
(6), slide sprockets together to relieve cable tension
on roller chain (10).
5. Remove safety wire, relieve cable tension
turnbuckle (8) (Sheet 1 of 5).
6. Remove bolt (18) and disengage roller chain
(10) from trim wheel (5), remove trim wheel.
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Detail A

REFER TO
FIGURE 9-4

1. Sprocket

2. Bearing

3. Bushing

4. Cable Guard

5. Smcer .3 |{CAUTION

6. Pulley MAINTAIN SPECIFIED CONTROL
7. Right Aft Cable § CABLE TENSION.

8. Turnbuckle

9. Right Forward Cable

10, Cable Ends é CABLE TENSION:

11. Left Forward Cable 20 «0. -5 LBS. (AT AVERAGE

12. Left Aft Cable Detail H TEMPERATURE FOR THE AREA)
13. Travel Stop Block REFER TO FIGURE 1-1 FOR TRAVEL.
14. Pressure Seal

15. Retainer

Figure 9-1. Elevator Trim Tab Control System (Sheet 1 of 2)
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REFER TO
FIGURE 9-3 ——

2
24
24
{
LN
LN
16. Chain
17. Sprocket

18. Sprocket (Electric Trim)
19. Chain Guard

20. Mounting Bracket

21. Actuator

22. Support Bracket

23. Deleted

24. Tube Assembly

25. Bracket Assembly

26. Trim Tab

Figure 9-1. Elevator Trim Tab Control System (Sheet 2 of 2)

7. Remove bolts (17), washers (8), idler
sprockets (6) and bushings .

8. Remove bolt (15), disengage roller chains
(13) and (10) from drive sprocket (11).

9. Remove drive sprocket (11), bushing (14) and
chain guard (9).

10. Reverse this procedure for reinstallation and
rig system in accordance with paragraph 9-15.

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 turnbuckle (8).

3. Disconnect cable ends (10).

j 4. (Refer to figure 9-4.) Remove pedestal cover
| as outlined in paragraph 9-14.

5. Disengage roller chain (3) from drive
sprocket (11).

6. Remove cable guards, pulleys and pressure
seals as required to remove cables from aircraft.

NOTE
To ease routing of cable, a length of wire

may be attached to the end of cable before
being withdrawn from aircraft. Leave

9-4

wire in place, routed through structure;
then attach the cable being installed and
pull cable into position.

7. Reverse the preceding steps for reinstallation.

8. After cable is routed in position, install pul-
leys and cable guards. Ensure cable is positioned in
pulley grooves before installing guards. Ensure roll-
er chain (21) is positioned correctly over drive
sprocket (18).

9. Re-rig system in accordance with paragraph
9-15, safety turnbuckle (index 8, figure 9-1) and re-
install all items removed for access.

b. AFT CABLE. (Refer to figure 9-1.)

1. Peel back carpeting as necessary to expose
access plates in baggage area and remove plates.

2. Remove rear baggage compartment wall.

3. Remove safety wire, relieve cable tension
and disconnect turnbuckle (8).

iCAUﬂONi

Position a support stand under tail tie-down
ring to prevent tailcone from dropping while
working inside. ’

4. Disconnect cable ends (10).

5. Remove travel stop blocks (13).

6. Disconnect electric trim clamps and keepers
(indexes 15 and 16, figure 9-6), if installed.

7. Remove access plate beneath trim tab actu-
ator (21) and remove chain guard (19).
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[ R . Y R G O
LRI N

W Do not overtighten nut.

Right Elevator
Trim Tab
Hinge Half
Spacer

Foam Filler
Horn Assembly
Bushing

Bolt

Push- Pull Tube
Hinge Pin
Screw

Nutplate

Left Elevator

11

Figure 9-2. Elevator Trim Tab Installation

Bearing
Screw Assy.
Actuator
Sprocket Manual Trim
Sprocket Guard
Grease Zerk
Sprocket-Electric Trim

Npopwpr

Figure 9-3. Elevator Trim Tab Actuator Assembly
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1. Bolt 10. Roller Chain

2. Washer 11. Drive Sprocket

3. Position Indicator 12. Pedestal Structure
4, Spacer 13. Roller Chain

5. Trim Wheel 14, Bushing

6. Idler Sprocket 15. Bolt

7. Bushing 16. Screw

8. Washers 17. Bolts

9. Chain Guard 18. Bolt

Figure 9-4. Elevator Trim Wheel Installation
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1. With elevators in neutral, set trim tab to neutral (split the non-
faired difference between the inboard and outboard ends.

2. Place inclinometer on trim tab, adjust inclinometer to 0° and lower tab
to degree of travel specified in figure 1-1.

3. Position stop block (3) on cable B, maintain 0.125 ' between stop block
(3) and pulleys (4) when elevator tab is in full down position and secure
stop block (3) to cable B.

4. Raise trim tab to specified degree, place stop block (2) against stop block
(3) and secure to cable A.

S. Place trim tab in full down position maintaining 0. 125 '* between stop block
(3) and pulleys (4), . place stop block (1) against stop block (2) and secure to

cable B. (Recheck travel.)

Figure 9-5. Elevator Trim Tab Travel Stop Adjustment

8. Disengage roller chain (16) from actuator
sprocket (17).

9. 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 aircraft. Leave wire
in place, routed through structure; then
attach the cable being installed and pull
cable into position.

10. Reverse the preceding steps for reinstalla-
tion.

11. After cable is routed in position, install pul-
leys and cable guards. Ensure cable is positioned
in pulley grooves before installing guards. Ensure
roller chain (16) is positioned correctly over actua-
tor sprocket (17).

12. Re-rig system in accordance with paragraph
9-15, safety turnbuckle (8) and reinstall all items
removed for access.

9-12. PEDESTAL COVER.

9-13. REMOVAL AND INSTALLATION,

a- Turn fuel selector valve to OFF position and
drain fuel from strainer and lines.

b. Remove knurled nut from engine primer if in-
stalled and pull plunger from primer body. Protect
primer from dirt.

¢. Remove fuel selector handle and placard.

d. Remove cowl flap handle and knob. :

e. Remove microphone mounting bracket.

{f. Fold carpet back as necessary and remove
screws securing cover to floor and pedestal.

g. Disconnect electrical wiring to pedestal lights.

h. Carefully work cover from pedestal to prevent
damage.

i. Reverse the preceding steps for reinstallation.

9-14. TRIM TAB FREE-PLAY INSPECTION. (Refer
to figure 9-16.)
a. Place elevators and trim tab in neutral position
and secure from movement.
b. Determine maximum allowable free-play using
the following instructions.
1. Measure chord length of extreme inboard end
of the trim tab as shown in detail A, figure 9-6.
2. Multiply chord length by 0. 025 to obtain maxi-
mum allowable free-play.
c. Using moderate pressure, move the trim tab
trailing edge up and down by hand to check free-play.

NOTE

Measure free-play at the same point on trim
tab that chord length was measured. Total
free-play must not exceed maximum allow-
able. Refer to detail B, Figure 9-6.

d. If the trim tab free-play is less than the maxi-

mum allowable the system is within the prescribed
limits.

9.7
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e. If the trim tab free-play is more than the maxi- ¢. Disconnect push-pull tube (24) from actuator
mum allowable, check the following items, for loose- (21).
ness while moving the trim tab up and down. d. Check cable tension for 20+0. -5 pounds and
1. Check push~-pull tube to trim tab horn assem- readjust turnbuckle (8) if necessary.
bly attachment for looseness.
2. Check push-pull tube to actuator assembly NOTE
threaded rod end attachment for looseness.
3. Check actuator assembly threaded rod end If roller chains and/or cables are being
for looseness in actuator assembly with push-pull installed, permit actuator screw to rotate
tube disconnected. freely as roller chains and cables are
f. If looseness is apparent while checking steps e-1 connected. Adjust cable tension and
and e-2, repair by installing new parts. safety turnbuckle (8).
g. 1f looseness is apparent while checking step e-3,
refer to paragraphs 6-6 thru 9-7. Recheck trim tab e. (Refer to figure 9-4.) Rotate trim control wheel
free-play. (T) full forward (nose down). Ensure pointer (3) does
not restrict wheel movement. If necessary to repo-
9-15. RIGGING MANUAL TRIM. (Refer to figure sition pointer, proceed as follows:
9-1.) 1. Remove pedestal cover as outlined in para-
graph 9-14.
ICAUTION 2. Loosen nut (9) at trim wheel pivot stud (8).
3. Loosen screws (13) securing chain guard (10)
Position a support stand under tail tie- far enough that trim wheel (7) can be moved approxi-
down ring to prevent tailcone from mately 1/8 inch, then reposition pointer (3) using a
dropping while working inside. thin serewdriver to pry trailing leg of pointer out of
groove in trim wheel. Reposition pointer as required.
a. Remove rear baggage compartment wall and 4. Tighten nut (9) and screws (13) but do not
access plates as necessary. reinstall pedestal cover until rigging is complete.

b. Loosen travel stop blocks (13) on trim tab
cables (7 and 12).

TRAILING EDGE

HINGE POINT
\ CHORD LENGTH

TRIM TAB

Detail B3 O FREE-PLAY UP
@ NEUTRAL POSITION
O FREE-PLAY DOWN
¥Yr TOTAL FREE-PLAY

Detail A

1. Measure chord length at extreme inboard end of
trim tab as shown in detail A.

2. Mulitiply chord length by 0. 025 to obtain maximum
allowable free-play.

3. Measure free-play at same point on trim tab that
chord length was measured.

4. Total free-play must not exceed maximum allow-
able. Refer to detail B.

Figure 9-6. Trim Tab Free-Play Inspection
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NOTE

Full forward (nose down) position of trim
wheel is where further movement is
prevented by the roller chain or cable
ends contacting sprockets or pulleys.

f. With elevator and trim tab both in neutral
(split the non-faired difference between the inboard
and outboard ends), mount an inclinometer on trim
tab and set to 0°. Disregard counterweight areas
of elevators when streamlining. These areas are
contoured so they will be approximately 3° down
when the elevators are streamlined.

NOTE

An inclinometer for measuring control
surface travel is available from the
Cessna Supply Division. Refer to
Section 6.

g. Rotate actuator screw in or out as required to
place trim tab up with a maximum of 2° overtravel,
with actuator screw connected to push-pull tube
(index 24, figure 9-1).

h. Rotate trim wheel to position trim tab up and
down, readjusting actuator screw as required to
obtain overtravel in both directions.

i. Position stop blocks and adjust as illustrated
in figure 9-5 to degree of trim tab travel specified
in figure 1-1.

9-13. TROUBLE SHOOTING.

j. Install pedestal cover and adjust trim tab pointer
(3) as follows:

1. Rotate trim control wheel (7) top place tab
at 10° up position.

2. Locate the pointer (3) at the TAKE-OFF
triangle as viewed from the pilot seat. (Refer to
step "e. " and revosition oointer if necessarv).

3. Bend pointer (3) as required to clear pedestal
cover. (Pointer must NOT rub against pedestal cover
or clear cover more than . 125 inch maximum).

k. Safety turnbuckle and reinstall all items removed

in step "a'.
IWARNINGl

Be sure trim tab moves in correct direction
when operated by trim control wheel. Nose
down trim corresponds to tab up position.

9-16. ELECTRIC TRIM ASSIST INSTALLATION.
(Refer to figure 9-7.)

9-17. DESCRIPTION. The electric elevator trim
assist installation consists of two switches mounted
on the pilot's control column, a circuit breaker
mounted on the left side panel, wiring running aft to
the electric drive assembly and a chain connecting
the drive assembly to an additional sprocket mounted
on the standard manual elevator trim actuator. When
the clutch (16) is not energized, the drive assembly
"free wheels" and has no effect on manual trim oper-
ation.

TROUBLE

PROBABLE CAUSE

REMEDY

SYSTEM INOPERATIVE.

Circuit breaker open.

Check visually. Reset breaker.

Defective circuit breaker.

Check continuity. Replace defective
breaker.

Defective wiring.

Check continuity. Repair wiring.

Defective trim switch.

Check continuity. Replace defective
switch.

Defective trim motor.

Remove and bench test. Replace
defective motor.

TRIM MOTOR OPERATING -
TRIM TAB FAILS TO MOVE.

Defective clutch solenoid.

Check continuity. Replace
solenoid.

tension.

Improperly adjusted clutch

Check and adjust spanner nuts
for proper tension.

cable.

Disconnected or broken

Operate manual trim wheel.
Connect or replace cable.

Defective actuator.

.Check actuator operation.
Replace actuator.

9-9
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Chain

Turnbuckle
Actuator Assembly
Cover

Relay

Connector

Cover

Connector

Drive Assembly

PEDD w0

Detail A

Figure 9-7. Electric Elevator Trim Assist Installation
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9-19. REMOVAL AND INSTALLATION. (Refer to
figure 9-6.)

a. Remove cover (7) below drive assembly (9).

b. Disconnect wiring at connectors (8).

¢. Remove sprocket guard (Index 5, figure 9-3)
from trim tab actuator (3).

d. Remove mounting bolts from drive assembly
and tab actuator and remove from aircraft.

e. Reverse preceding steps for reinstallation.
Check system rigging in accordance with
paragraph 9-23.

9-20. CLUTCH ADJUSTMENT. The actuator clutch
torque setting is 20 4 in. lbs. tension setting for the
elevator. For step-by-step procedures, refer to the
appropriate Autopilot Service/Parts Manual.

9-21. TRIM TAB SIMULATED AIR LOAD TEST.
(Refer to figure 9-8.)

NOTE

The manual elevator trim control system
must be properly rigged, the aircraft
electrical operating voltage must be nor-
mal. the electric trim assist clutch must
be properly adjusted and the elevator must
be in neutral position prior to completing
the following steps.

a. Attach two angles approximately 18 inches in
length to the trailing edge of the trim tab with clamps
as illustrated to prevent bending of tab trailing edge.

b. Attach a cable directly aft of the trim tab horn
assembly.

c. Attach 14 pounds minimum to 22 pounds maxi-
mum of weight (including the angles, clamps and

cable) to the cable and operate the trim switch to
place the tab in the UP position. The clutch MUST
lift 15 pounds weight to the FULL UP position but
must slip at 18 pounds.

NOTE

If the electric trim clutch slips prior to

lifting the required weight to the full up

position, DO NOT READJUST CLUTCH,

refer to step ''d" or step 5 to locate and

remove the reason for excessive friction
in the elevator trim control system.

d. Check the trim tab hinge and linkage for binding.
check the trim system cables and chains for proper
tension, check system pulleys and actuator for bind-
ing.

e. After the trim system has been thoroughly
checked and excessive friction removed, repeat
step "'¢'.

9-22. RIGGING - ELECTRIC TRIM ASSIST. (Refer
to figure 9-7.)

a. The standard manual elevator trim control sys-
tem MUST be rigged in accordance with paragraph
9-15 prior to rigging the electric trim assist.

b. Move elevator trim tab to full "NOSE UP"
position.

¢. Remove access covers (4 and 7) located in under-
side or right stabilizer.

d. Locate turnbuckle (2) terminal point 1. 80 inch
from drive assembly housing and adjust until chain
deflection between sprockets is approximately 0.25
inch.

e. Resafety turnbuckle and reinstall all items re-
moved for access.
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TRIM TAB
ANGLE 1

ANGLE
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WEIGHT
(14 to 22 1bs total)

Figure 9-8. Trim Tab Simulated Air Load Test
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SECTION 10

RUDDER CONTROL SYSTEM

Page No.

TABLE OF CONTENTS Aerofiche/Manual

RUDDER CONTROL SYSTEM . . . . 2A3/10-1 Removallnstallation . . . . . . 2A7/10-5
Description . . . .+« . . . . 2A3101 Repair . . . . . . . . . 2A710-5
Trouble Shooting . . . . . . . . 2A3/10-1 CablesandPulleys. . . . . . . . 2A710-5
Rudder Pedal Assembly . . . . . . 2A7/10-5 Removallnstallation . . . . . . 2A7/10-5

Removallnstallation . . . . . . 2A7/10-5 Rigging . . . . . . . . . . . 2A10/10-8

Rudder . . . . - . . . . 2A7105

10-1. RUDDER CONTROL SYSTEM. (Refer to fig- prised of the rudder pedals installation, cables and

ure 10-1.) 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-

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 para-

graph 10-11.

TROUBLE PROBABLE CAUSE REMEDY
RUDDER DOES NOT RESPOND Broken or disconnected cables. Open access plates and check
TO PEDAL MOVEMENT. vismlly. Connect or replace

cables.

10-1
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10-3. TROUBLE SHOOTING (Cont).

TROUBLE

PROBABLE CAUSE

REMEDY

BINDING OR JUMPY MOVE-
MENT OF RUDDER PEDALS.

Cables too tight.

Refer to figure 10-1 for cable
tension. Rig system in accor-
dance with paragraph 10-11.

Cables not riding properly on
pulleys.

Open access plates and check
visually. Route cables cor-
rectly over pulleys.

Binding, broken or defective
pulleys or cable guards,

Open access plates and check
visually. Replace defective
pulleys and install guards
properly.

Pedal bars need lubrication.

Refer to Section 2.

Defective rudder bar bearings.

If lubrication fails to eliminate
binding. Replace bearing blocks.

Defective rudder hinge bushings.

Check visually. Replace defective
bushings.

Clevis bolts too tight.

Check and readjust bolts to
eliminate binding.

Steering rods improperly
adjusted.

Rig system in accordance with
paragraph 10-11.

LOST MOTION BETWEEN
RUDDER PEDALS AND
RUDDER.

Insufficient cable tension.

Refer to figure 10-1 for cable
tension. Rig system in accor-
dance with paragraph 10-11.

INCORRECT RUDDER TRAVEL.

Incorrect rigging.

Rig in accordance with paragraph -
10-11.
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Detait A 2
REFER TO NOTE
SECTION 11 Shaded pulleys are used
..... for this system only.
REFER TO

FIGURE 10-2

FRE s TR

o v o o

u

'iCAUﬂON}

MAINTAIN SPECIFIED CONTROL

1. Right Rudder Bar 9. Fairlead
CABLE TENSION 2. Left Rudder Bar 10. Turnbuckle
3. Right Forward Cable 11. Right Rear Cable
CABLE TENSION: 4. Left Forward Cable 12. Left Rear Cable
30 LBS + 10 LBS (AT AVERAGE TEMPER- 5. Cable Guard 13. Stop Bolt
ATURE FOR THE AREA.) 6. Spacer 14. Bellcrank
REFER TO FIGURE 1-1 FOR TRAVEL. 7. Pulley 15. Pressure Seal
8. Clip 16. Retainer

Figure 10-1. Rudder Control System
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Anti-Rattle Spring
Pedal

Shaft

Shaft

Spacer

Brake Link
Cable (Left Forward)
Cable (Right Forward)
Pedal Extension

10. Pin (Stowable Pedals Only)
11. Bearing Block

12. Right Rudder Cable Arm
13. Left Rudder Cable Arm
14. Aft Rudder Bar

15. Nosewheel Steering Arm
16. Rudder Trim Bungee Arm
17. Forward Rudder Bar

18. Master Cylinder

19. Brake Torque Tube

20. Bracket :

21. Bearing

22. Bellcrank

©®IAG 0w

HOLE FORWARD

* NOTE

At least one wagher (23) must be
installed at the location shown.

Figure 10-2. Rudder Pedal Installation
10-4
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Steering Arm

Steering Bungee

Adjustable Rod End

Whiffletree (Steering Bellcrank)
Link Rod Assembly

Clamp

Boot

Boot Retainer

Right Rudder Bar Arm

Left Rudder Bar Arm

PP@QOU&NNH

—

Figure 10-3. Nose Gear Steering Installation

10-4. RUDDER PEDAL ASSEMBLY.

10-5. REMOVAL AND INSTALLATION. (Refer to
figure 10-2.)

a. Remove carpeting, shields and soundproofing
from the rudder pedal and tunnel areas as necessary
for access.

b. Disconnect brake master cylinders (18) and
parking brake cables at pilot's rudder pedals.

c. Remove rudder pedals (2) and brake links (6).

d. Deleted.

e. Remove fairing from either side of vertical fin,
remove safety wire and relieve cable tension by loos-
ening turnbuckles (index 19, figure 10-1).

f. Disconnect cables (7 and 8) from rudder bar
arms (12 and 13).

g. Disconnect rudder trim bungee from rudder bar
arm (16).

h. (Refer to figure 10-3.) Disconnect whiffletree

link rod assemblies (5) at rudder bar arms (9 and 10).

i. (Refer to figure 10-2.) Remove bolts securing
bearing blocks (11) and carefully work rudder bars
out of tunnel area.

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 bear-

ing blocks for reference on reinstallation.

j. Reverse the 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 reinstall all items
removed for access.

10-6. RUDDER. (Refer to figure 10-4.)

10-7. REMOVAL AND INSTA LLATION.

a. Remove stinger.

b. Disconnect tail navigation light wire.

¢. Remove fairing from either side of vertical fin,
remove turnbuckles (index 10, figure 10-1.)

d. Disconnect cables (4 and 6) from rudder bell-
crank (3).

e. With rudder supported, remove all hinge bolts
(2) and using care, lift rudder free of vertical fin.

f. Reverse the preceding steps for reinstallation.
Rig system in accordance with paragraph 10-11,
safety turnbuckles and reinstall all items removed
for access.

10-8. REPAIR. Repair may be accomplished as
outlined in Section 18.

10-9. CABLES AND PULLEYS. (Refer to figure
10-1.)

10-10. REMOVAL AND INSTALLATION.

a. Remove seats, upholstery and access plates as
necessary.

10-5
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- X2 W7 N N
L] . ) L] L] .

Rudder Assembly
Hinge Boit
Bellcrank

Right Aft Cable
Stop Bolt

Left Aft Cable

10-6

Figure 10-4. Rudder Installation
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BLOCK RUDDER
HALF THE
DISTANCE BETWEEN
STRAIGHTEDGES

ESTABLISHING NEUTRAL
POSITION OF RUDDER

MEASURING
RUDDER
TRAVEL

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.

Tape a length of soft wire to the stinger in such a manner that it can be bent to index at the lower

corner of the rudder trailing edge.

Using soft lead pencil, mark rudder at point corresponding to soft wire indexing point (neutral).

Remove straightedges and blocks.

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 8.12" and 8.72".

Figure 10-5, Checking Rudder Travel
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b. Remove safety wire, relieve cable tension and
disconnect cabies at turnbuckles (10).

c. Disconnect cables (3 and 4) at rudder bar arms.

d. Remove guards, pulleys, fairleads and pressure
seals as required to work cables free of aircraft.

NOTE

To ease routing of cables, a length of wire
may be attached to end of the cable before
being withdrawn from aircraft. Leave
wire in place, routed through structure;
then attach cable being installed and pull
the cable into position.

e. Reverse the preceding steps for reinstallation.

f. Reinstall guards, pulleys, fairleads and pressure
seals; insure that cable is positioned in pulley grooves
before installing cable guards.

g. Re-rig system in accordance with paragraph 10-
11, safety turnbuckies and reinstall all items remov-
ed in step "a''.

10-11. RIGGING.

a. Remove fairing from either side of vertical fin,
remove safety wire and relieve cable tension at turn-
buckles (index 10, figure 10-1).

b. Open landing gear doors. (Refer to Section 5.)

¢. Tie down or weight tail to raise nosewheel {ree
of ground.

d. Extend strut and ensure nose gear is centered
against the external centering lug. (Neutral position.)

e. (Refer to figure 10-3.) Disconnect steering bun-
gee adjustable rod end (3) from whiffietree (4).

10-8

f. Remove pedestal cover in accordance with Sec-
tion 9.

g. Remove lower pedestal panel (index 14, figure
9-4).

h. Disconnect rudder trim bungee from rudder bar
arm (index 16, figure 10-2).

i. Clamp rudder pedals in neutral position.

j. Adjust turnbuckles (index 10, figure 10-1) to
streamline rudder with 30+10 1bs tension on cables.

k. Remove clamps from rudder pedals.

1. Adjust travel stop bolts (index 13, figure 10-1)
to obtain degree of travel specified in figure 1-1.
Figure 10-5 illustrates correct travel and one method
of checking. _

m. Adjust length of rod end (3) to align with whitfle-
tree (4) and install bolt. DO NOT PRELOAD BUN-
GEE.

n. Comnect rudder trim bungee and rig trim system
as outlined in Section 11.

o. Operate rudder system, checking for ease of
movement and full travel. Check cable tension with
rudder in various positions. Cabie tension should
not be less than 20 pounds or more than 40 pounds
in any position.

p. Check that all turnbuckles are safetied and re-
install all items removed-for access.

q. Lower nosewheel to ground.

Be sure rudder moves in the correct direc-
tion when operated by the rudder pedals.
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SECTION 11

RUDDER TRIM CONTROL SYSTEM

Page No.
TABLE OF CONTENTS Aerofiche/Manual
RUDDER TRIM CONTROL SYSTEM . . 2A15/11-1
Description . . . . . 2A15/11-1
Trouble Shooting . . . 2A15/11-1
Removal/Installation of System
Components . . . . 2A17/11-3
Indicator Ammbly .+« - . . 2A17/11-3

11-1. RUDDER TRIM CONTROL SYSTEM. (Refer to
figure 11-1,)

11-2. DESCRIPTION. The rudder trim system is
comprised of a trim control wheel and gear box
assembly located in the upper control pedestal, which
is connected by a chain assembly to a gimbal assem-
bly in the lower pedestal. The gimbal assembly is

11-3. TROUBLE SHOOTING.

Wheel/Gear Box Assembly . . . . 2A17/11.3
Chain Assembly . . . . . . . . 2A17/11-3
Gimbal Asgembly . . . . . . . 2A17/11-3
Bungee Assembly . . . . . . . 2A17/11-3
Rigging Rudder Trim System . . . 2A17/11-3

attached to a stop bracket, which is attached to the
rudder trim bungee. The bungee's push-rod assem-
bly is attached to the right-hand rudder bar assem-
bly. The rudder control system, rudder trim control
system, and the nosewheel steering system are inter-
connected and adjustments to any one system will
affect the others.

i

NOTES

This trouble shooting chart should be used in conjunction with

the chart shown in Section 10.

Due to remedy procedures in the following chart, it may be
necessary to re-rig the system. Refer to paragraph 11-5.

TROUBLE PROBABLE CAUSE REMEDY

FALSE READING ON TRIM
POSITION INDICATOR.

Improper rigging.

Refer to note above.

Worn, bent or discommected

Check vigually. Repair or

HARD OR SLUGGISH OPERA-
TION OF TRIM WHEEL.

linkage. replace parts as necessary.

Worn, bent or binding linkage. Check visually. Repair or
-replace parts as necessary.

Incorrect rudder cable tension. Check and adjust rudder cable
tension.

FULL TRIM TRAVEL
NOT OBTAINED. rigged.

Rudder trim system improperly

Refer to note above.

11-1
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- ot

Bung
. Idler Sprocket
. Support Angle
. Washers
. Support Assembly

. Washers
. Dual Sprocket Assembly
. Spacer

Chain Guard
Pedestal Assembly
Upper Panel

Lower Panel
Bearing Bracket
Gimbal Half Assembly
Bearing Bracket
Sprocket Drive Nut
Shim

Gimbal Cover Plate
Stop Bracket

Gear Box Assembly
Mounting Bracket
Bushing

Indicator Arm Assembly
Trim Wheel

Sprocket Support

. Chain

Right-Hand Chain Guard

11-2

Figure 11-1. Rudder Trim Control System
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11-4. REMOVAL AND INSTALLATION OF SYSTEM
COMPONENTS. (Refer to figure 11-1.)
a. INDICATOR ASSEMBLY.

1. Remove pedestal cover in accordance with
procedures outlined in Section 9.

2. Remove four screws attaching mounting
bracket agsembly (19) to pedestal agsembly (2).

3. Remove indicator assembly as a unit.

4. Reverse preceding steps for installation.

b. WHEEL AND GEAR BOX ASSEMBLY.

1. Remove pedestal cover as outlined in Section
9.

2. Loosen chain (27) by loosening bolt securing
idler sprocket (14) and sliding sprocket inboard in
slot in support angle (15). ‘

3. Remove upper panel (3) and disconnect chain
(27) at connecting link.

4. Remove four bolts attaching gear box assem-
bly (18) to pedestal assembly (2).

5. Remove bolts attaching idler sprocket (14)
and chain guards (12) and(28).

6. Remove wheel and gear box assembly as a
unit,

NOTE

If wheel and gear box assembly is dis-
assembled, install washers (16) and (23) as
required to nest sprockets and prevent end
play.

7. Reverse preceding steps for installation.
c. CHAIN ASSEMBLY.

1. Remove pedestal cover as outlined in Section
9.

2. Remove upper panel (3).

3. Remove access cover directly below and aft
of pedestal in {loor.

4. Remove fuel selector shaft, then remove
lower panel (4).

5. Loosen chain (27) by loosening bolt securing
idler sprocket (14) and sliding sprocket inboard in
slot in support angle (15).

6. Disconnect chain at connecting link.

7. Remove bolt attaching bungee (13) to stop
bracket (11).

8. Pull gimball assembly (items 5, 6, 7, 8, 9,
10 and 11) aft away from bungee (13).

9. Remove chain (27) from sprocket drive nut
(8

10. Reverse preceding steps for installation.
d GIMBAL ASSEMBLY.
1. Remove pedestal cover as outlined in Section
9.
2. Remove access cover directly below and aft
of pedestal in floor.
3. Remove fuel selector shaft, then remove

lower panel (4). .
4. Loosen chain (27) by loosening bolt securing

idler sprocket (14) and sliding sprocket inboard in
slot in support angle (15).
5. Disconnect chain at connecting link.
6. Remove bolt attaching bungee (13) to stop
bracket (11).
7. Pull gimbal assembly (items 5, 6, 7, 8, 9,
10 and 11) aft; remove from aircraft.

NOTE

If gimbal assembly is to be disassembled,
upon reassembly, shims (9) should be in-
stalled between gimbal half assembly (6)
and cover plate assembly (10) to maintain
. 002 to . 004-inch end play on sprocket.

8. Reverse preceding steps for installation.
e. BUNGEE ASSEMBLY.

1. Remove pedestal cover as outlined in Section
9.

2. Remove upper panel (3).

3. Remove access cover directly below and aft
of pedestal in floor.

4. Remove fuel selector shaft, then remove
lower panel (4).

5. Loosen chain (27) by loosening bolt securing
idler sprocket (14) and sliding sprocket inboard in
slot in support angle (15).

6. Disconnect chain at connecting link

7. Remove bolts attaching idler sprocket (14)
and chain guards (12) and (28) to support angle (15).

8. Remove bolts attaching chain guard to stop
bracket (11); remove chain guards.

9. Remove bolt attaching bungee (13) to stop
bracket (11).

10. Pull gimbal assembly (items 5, 6, 7, 8, 9,
10 and 11) aft; remove from aircraft.

11. Disconnect bungee push-rod assembly from
right-hand rudder bar assembly.

12. Using care, remove bungee from tunnel
area, aft, through pedestal.

13. Reverse preceding steps for installation.

NOTE

Upon installation, lbricate bungee screw
and sprocket drive nut threads per Section 2.

11-5. RIGGING RUDDER TRIM SYSTEM. (Refer to
Figure 11-1.)

NOTE

Rudder control system and nose wheel
steering system must be correctly rigged
prior to rigging the rudder trim system.

a. Remove pedestal cover as outlined in Section 9.

b. Remove upper pedestal panel

c. Remove access cover directly below and aft of
pedestal in floor.

d. Remove fuel selector shaft, then remove lower
pedestal panel.

e. Loosen chain by loosening bolt securing idler
sprocket, and sliding sprocket inboard in slot in sup-
port angle; disconnect chain.

f. Remove bolt attaching bungee to stop bracket;
unscrew gimbal assembly from actuator drive screw.

g. Disconnect bungee push-pull rod from right-hand
rudder bar assembly.

h. Tie down or weight tail to raise nose wheel free
of ground.

i. Ensure rudder pedals and rudder are in neutral
position.
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j. Attach bungee push-pull rod to right-hand rudder
bar assembly.

z Install lower panel assembly and bearing brack-
ets.

L Screw gimbal assembly onto bungee drive screw 0.
until studs on gimbal half assembly align with holes
in bearing brackets and nutplate on stop bracket aligns P.

with approximate center of slot in bungee stop arm. q.
m. Ingtall and tighten bolts, washers and muts. r.
n. String chain over idler sprocket and sprocket in S.

wheel and gear box assembly; connect chain at con- t.

necting link.

NOTE

Indicator agsembly should be installed with

11-4

rudder pedals in neutral position. If indica-
tor does not line up with centerline of air-
craft, bend indicator left or right as required

Tighten chain by moving idler sprocket ocutboard

in slot in support angle.

Install full selector shaft.

Install upper panel

Install floor access covers and pedestal cover.
Remove blocking from rudder and pedals.
Lower aircraft.

Be sure rudder moves in correct direction
when operated by the trim control wheel
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SECTION 12

ENGINE

WARNING

When performing any inspection or maintenance that
requires turning on the master switch, installing a
battery, or pulling the propeller through by hand, treat
the propeller as if the ignition switch were ON. Do
not stand not allow anyone else to stand within the arc
of the propeller, since a loose or broken wire, or a
component malfunction, could cause the propeller to

rotate.

For additional information covering turbocharger and
component maintenance. overhaul and trouble shooting
refer to the Manufacturer's Overhaul Manual.
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12-1. ENGINE COWLING.

12-2. DESCRIPTION. The engine cowling is divided
into four major removable segments. The left upper
cowling segment has two access doors, one at the up-
per front provides access to the oil filler neck and one
at the left aft side provides access to.the oil dipstick
and ground service receptacle, if installed. The
right and left nosecaps are fastened to the lower en-
gine nacelle and to each other with screws. The
right and left upper cowl segments are secured with
quick-release fasteners and either segment may be
removed individually. The lower left engine nacelle
contains a port on the aft end for venting the cabin
heating system and may be removed. The opening

in the lower right nacelle, which may be removed by
removing screws, supplies ram air to the turbo-
charger.

12-3. REMOVAL AND INSTALLATION.

a. Release the quick-release fasteners attaching
the cowling to the fuselage and at the parting sur-
faces of the left and right segments.

b. Remove screws securing the left and right nose-
cap together and to the lower engine nacelle, and re-
move caps.

c. Reverse the preceding steps for reinstallation.
Ensure the baffle seals are turned in the correct di-
rection to confine and direct air flow around the en-
gine. The vertically installed seals must fold for-
ward and the side seals must fold upwards.

12-4. CLEANING AND INSPECTION. Wipe the in-
ner surfaces of the cowling segments with a clean
cloth saturated with cleaning solvent (Stoddard or
equivalent). If the inside surface of the cowling is
coated heavily with oil or dirt, allow solvent to soak
until foreign material can be removed. Wash painted
surfaces of the cowling with a solution of mild soap
and water and rinse thoroughly. After washing, a
coat of wax may be applied to the painted surfaces to
prolong paint life. After cleaning, inspect cowling
for dents, cracks, loose rivets and spot welds. Re-
pair all defects to prevent spread of damage.

12-5. REPAIR. If cowling skins are extensively
damaged, new complete sections of the cowling
should be installed. Standard insert-type patches
may be used for repair if repair parts are formed to
fit contour of cowling. Small cracks may be stop-
drilled and small dents straightened if they are re-
inforced on the inner surface with a doubler of the
same material as the cowling skin. Damaged rein-
forcement angles should be replaced with new parts.
Due to their small size, new reinforcement angles
are easier to install than to repair the damaged part.

12-6. COWL FLAPS.

12-7. DESCRIPTION. Cowl flaps are provided to
aid in controlling engine temperature. Two cowl
flaps, operated by a single control in the cabin. are
located in the lower aft engine compartment. The
engine exhaust tailpipe extends through a cutout,
forward of the right-hand cowl flap.

-12-8. REMOVAL AND INSTALLATION. (See figure

12-1.)

a. Place control lever (2) in the OPEN position.

b. Disconnect clevis (10) from shock mount on
right hand cowl flap.

c. Disconnect links (13) from arm (15) on left hand
cowl flap.

d. Remove nuts, washers, and bolts at cowl flap
attach points (11) and remove cowl flaps.

e. Reverse the preceding steps for reinstallation.
Rig cowl flaps, if necessary, in accordance with

paragraph 12-9.

12-9. RIGGING. (Refer to figure 12-1.)

a. Disconnect control clevises (10) from shock-
mount arm.

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 control lever (2) in the CLOSED position.
If the control lever cannot be placed in the closed
position, loosen clamp (5) at upper end of controls
and slip housings in clamp or adjust controls at
upper clevis (4) to position control lever in bottom
hole of position bracket (3).

d. With control lever in CLOSED position, set LH
cowl flap flush to cowl skin. Set RH cowl flap trailing
edge to a .62 ~.06-inch gap with lower fuselage skin.

NOTE

If lower control clevis (10) cannot be ad-
justed to attain desired setting, and still
maintain sufficient thread engagement,
loosen lower control housing clamp (8)
and slide housing in clamp as necessary.
Be sure threads are visible in clevis
inspection holes.

e. Check that all clamps and jam nuts are tight.

12-10. ENGINE.

12-11. DESCRIPTION. An air-cooled, horizontally-
opposed, direct-drive, fuel-injected, six-cylinder,
turbocharged, Continental TSIO-520 series engine.
driving a constant-speed propeller, is used to power
the aircraft. The cylinders, numbered from rear to
front, are staggered to permit a separate throw on
the crankshaft for each connecting rod. The right
rear cylinder is number 1 and the cylinders on the
right side are identified by odd numbers 1, 3 and 5.
The left rear cylinder is number 2 and the cylinders
on the left side are identified as 2, 4 and 6. Refer
to paragraph 12-12 for engine data. For repair and
overhaul of the engine, accessories and propeller,
refer to the appropriate publications issued by their
manufacturer's. These publications are available
from the Cessna Supply Division.

12-3
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12-12. ENGINE DATA.

Model (Continental)

BHP Maximum Including Take-Off

RPM (Maximum Continuous)

Limiting Manifold Pressure (Sea Level)

Number of Cylinders
Displacement

Bore

Stroke

Compression Ratio
Magnetos
Right Magneto
Left Magneto

Firing Order
Spark Plugs
Torque

Fuel Metering System
Unmetered Fuel Pressure

Nozzle Pressure

Oil Sump Capacity
With Filter Element Change

Tachometer

Oil Pressure (PSI)
Minimum Idling
Normal
Maximum (Cold Oil Starting)
Connection Location

Qil Temperature
Normal Operating
Maximum Permissible
Probe Location

Cylinder Head Temperature
Probe Location

Turbine Inlet Temperature
Probe Location

12-4

P21000835 AND ON
TS10-520-CE

325
2700

37.0 Inches Hg.

6-Horizontally Opposed

520 Cubic Inches

5.25 Inches

4. 00 Inches

7.5:1

Slick Model No. 6220

Fires 20° z1° BTC Upper Right
and Lower Left.

Fires 20° 21° BTC Upper Left
and Lower Right.

1-6-3-