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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 aircraft, 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 unless
the popular name is necessary to differentiate between versions of the same basic model.
The following table provides a listing of popular name, model number and serial number.

MODEL 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. A reissued 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 art in 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 catalog in 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.
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SECTION 1

GENERAL DESCRIPTION

Page No.
TABLE OF CONTENTS Aerofiche/Manual

GENERAL DESCRIPTION ......... 1A7/1-1 SAFETY WIRE PROCEDURES ..... 1A14/1-8
PRESSURIZED CENTURION ... 1A7/1-1 USE OF COTTER PINS .......... 1A18/1-12

Description 1A7/1-1 USE OF LOCKING CLIPS ..... 1A20/1- 14
Aircraft Specifications 1A7/1-1 USE OF LOCKWASHERS .......... 1A20/1-14
Stations .................... 1A7/1-1 USE OF SELF-LOCKING NUTS ..... 1A20/1-14

GENERAL AIRFRAME PRACTICES 1A10/1-4 CONTROL CABLE WIRE BREAKAGE
TORQUEING PROCEDURES ....... 1A10/1-4 AND CORROSION

Calculating Torque ............. 1A10/1-4 LIMITATIONS 1A22/1-16
Torque Values - Bolts ........... 1A10/1-4 ADHESIVES, CEMENTS AND
Torque Values - Fittings ......... 1A13/1-7 SEALANTS-SHELF LIFE

SAFETYING PROCEDURES ....... 1A14/1-8 AND STORAGE .............. 1A24/1-18

1-1. GENERAL DESCRIPTION.
1-4. AIRCRAFT SPECIFICATIONS. Leading parti-

1-2. MODEL 210 SERIES. culars of these airplanes, with dimensions based on
gross weight, are given in figure 1-1. If these dimen-

1-3 DESCRIPTION. The Cessna Pressurized, sions are used in computing clearance for construction of
Centurion and Centurion II (P210 Series) Airplanes a hanger or other shelter, it should be noted that strut
described in this manual, are high-wing, single- engine, inflation, tire pressure, tire size, and load distribution
monoplanes of all metal, semi-monocoque construction. will change some dimensions significantly.
Wings are full cantilever with integral fuel bays (wet
wing). The fully retractable landing gear consists of 1-5. STATIONS. A station diagram is shown in fig-
tubular-spring steel main gear struts, and a steerable ure 1-2 to assist in locating equipment when a written
air/hydraulic nose gear strut. Seating arrangement is description is inadequate or impractical.
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 20,000ft actual.
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accuracy; and recheck frequently. () Bolts, nuts, and screws used in control
2. When using a torque wrench adapter which systems and installations where required torque

changes distance from torque wrench drive to adapter would cause binding or interfere with proper opera-
drive, the indicated reading must be adjusted for tion of parts.
desired torque reading. (See Figure 1-2.) (d) Screws used with dimpled washers should

3. Be sure that bolt and nut threads are clean not be drawn tight enough to elminate washer
and dry unless otherwise specified. crown.

4. Determine friction drag torque and add to (e) Fasteners that hive a specified torque in a
specified dry torque value to ensure proper bolt utili- specific installation.
zation. 2. The values shown in Table 1-1 are based on

(a) Hand-turn nut onto bolt until it stops. parts being clean and dry with no lubricants added.
(b) Using a torque wrench, measure running 3. Castellated nuts requiring cotter pins should

torque (torque required to turn nut on bolt). be tightened to low torque value. Torque can be in-
(c) This running torque must be added to creased to install cotter pin, but should never exceed

specified dry torque value to ensure proper bolt utili- maximum torque value.
zation. NOTE

EXAMPLE Self-locking castellated nuts, MS17825 and
Average running torque for a nut = 15 in.-lbs. MS17826, require a separate torque range.

y torque _ _ .= 125 5 in.-lbs. These values are shown separately in torque
Final Torque wrench reading = 140 5 in.-lb. value tables.

1-4
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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.

SHORT OPEN END
ADAPTER FORMULA LEGEND

T = Desired Torque
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c. Torque Value - Threaded Straight Fittings. (b) Turn nut down until packing is firmly
NOTE against lower threaded section of fitting.

(c) Install fitting into boss and tighten until
Tables in this section are for general applica- there is a sudden increase in torque.
tions. Refer to specific installations for special (d) Tighten fitting 1-l/2 turns.
torque values and procedures. (e) Orientation is accomplished by tightening

fitting, but not exceeding one turn.
1. Connectors installed in bosses with no re- (f) Tighten jam-nut to torque values in Table

quired orientation should be installed using torque 1-2.
values given in Table 1-2. 3. Bulkhead fittings are installed with jam-nuts

and should be torqued to values in Table 1-2.
4. Torque values for hose end fittings (nipple or

THREADED CONNECTOR nut) are given in Table 1-3.

TUBE JAM-NUT CONNECTOR
OUTSIDE THREAD w/ PACKING TORQUE VALUE - HOSE ASSEMBUES

DIAMETER w/o JAM-NUT
(Inches) Torqu-Limits Torque-Limits HOSE Nipple Nut

(in.-Ibs.) (lbs.) INSIDE ALUMINUM STEEL

MIN. I MAX. MIN. MAX. DAMETER Torque-limits Ti.-smit
1/8 5/16-24 35 50 50 55 MIN. MAX.MIN. MAX.

3/16 38-24 65 80 65 75 8 20 71/8 20 30 75 851/4 7/16-20 85 105 95 10516 25 35 95 105
5/16 1/2-20 105 125 125 135 1/ 5 65 15 105

3/1 9/16-18 120 150 155 165514 0 65 35 150
5/16 70 90 170 2001/2 3/4-16 240 280 280 30516 110 10 270 200

5/8 7/7-14 320 380 380 4052 230 260 450 500
3/4 1/16-12 500 600 550 600 330 60 650 700

1 1-5/16.12 720 880 800 9001 1-6/16-12 720 880 800 D3/4 460 500 900 10001-1/4 1-5/-12 960 1200 900 100 1 1200 1400
1-1/2 1-7/8-12 1200 1440 900 1000 1-14 900 1520 10

2 2-1/2-12 1400 1500 900 1000 112 8 9 19 2100
I 1 1-3/4 - - - -

Table 1-2. Torque Values 2 1800 2000 2660 2940

Jam-Nuts and Threaded Connector

2. Connectors installed in bosses requiring a Table 1-3. Torque Values
specifc orientation do not use a torque value, but Hose Assemblies
use the following steps:

(a) Place jam-nut on fitting along with re- 5. Torque values for straight threaded fittings
tainer and packig. used with rigid lines are given in Table 1-4.

1-7
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THREADED STRAIGHT FITTING TORQUE VALUE (RIGID TUBE)

FLARED END STRAIGHT END

TUBE ALUMINUM ALUMINUM STEEL 6061- ALUMINUM STEEL 6061-T(XI ALUMINUM
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ches; or. on parts with tie hole diameters between NOTE
0.045 and 0.062 when spacing between ports is less
than two inches; or. when bolts and screws of 0.25- Widely spaced multiple groups shall mean those
inch diameter or less are closely spaced. in which fasteners are from four to six inches

(c) 0.032-inch minimum diameter wire is used apart. Lockwiring shall not be used to secure
for general purpose lockwiring. fasteners or fittings which are spaced more

NOTE than six inches apart, unless tie points are pro-
vided on adjacent parts to shorten span of

When using single-wire method of locking, the lockwre to less than six inches.
largest wire that will fit tie holes should be 5. When lockwiring closely spaced multiple
used. groups, the number of units that can be lockwired

b. Lockwire Installation. There are two basic forms by a 24-inch length of wire shall be the maximum
of lockwiring. The single-wire method has limited number in a series.
application; the double-twist method is the common 6. Parts should be lockwired so that wire is
method of lockwiring. placed in tension (pulled on) if a part attempts to

1. Use new wire for each application; do not try loosen.
to re-use old wire. c. Required Lockwire Installation Applications.

2. Single-wire method is accomplished by pas- 1. Bolts and other fasteners securing critical
sing a single wire through tie holes and back with parts that affect airplane safety and operation.
ends then twisted together. (See Figure 1-4.) (a) In blind-tapped hole applications or bolts or

(a) Single-wire method is used for shear and castellated nuts on studs, lockwiring is installed in
seal wiring applications. same manner as described for bolt heads.

(b) Single-wire method can be used in closely (b) ' Hollow head bolts are safetied in manner
spaced, closed geometric patterns. Closely spaced is prescribed for regular bolts.
defined as spacing two inche or less between cen- (c) Drain plugs and cocks may be safetied to a
ter of parts. bolt, nut, or other part having a free tie hole in

CAUTION accordance with instructions described.
(d) External snap rings may be locked if nec-

Screws in cloely spaced geometric patterns esary using general locking principles as de-
which secure hydraulic or air seals, hold hy- scribed and illustrated. Internal snap rings should
draulic pressure, or are used in critical areas not be lookwired.
should use double-twist method of lockwiring. (e) When locking is required on electrical

connectors which use threded coupling rings, or
3. Lockwiring by the double-twist method is on plugs which employ screw or rings to fasten

really one wire twisted on itself several times and is individual parts of plug together, they shall be
accomplished by the following steps (see Figure 1- lockwired with 0.020-inch diameter wire in accor-
4) dance with locking principles as described and

(a) Insert one end of wire through tie holes of illustrated. It is preferable to lockwre all electrical
bolt head and firmly loop around bolt head. connectors individually. Do not lockwire one con-

nector to another unless it is necessary to do so.
NOTE (f) Drilled head bolts and screws need not be

lookwired if installed into self-locking nut or in-
This does not necesarily apply to castellated stalled with lockwashers. Castellated nuts with
nuts when slot i close to top of nut. The wire cotter pins or lockwire are preferred on bolts or
will be more secure if t is made to pass along studs with drilled shanks, but self-lockig nuts are
side of stud. permissible within limitations described in Para-

graph 1-13.
(b) While taut, twit strands to within 1/8 inch 2. For new design, lockwire shall not be used to

of next part The twisting keeps wire taut without secure nor hall lockwire be dependent upon frac-
overstressing and prevent wire from becomng ture as basis for operation of emergency devices
nicked, kinked, or mutilated. such as handles, switches, and guard-covering

(c) Lockwiring multiple groups by double- handles that operate emergency mechanism such
twist method is accomplished in a similar manner emergency exits, fire extingushers, emergency
except twists between parts are alternated between cabin pressure release, emergency landing gear
clockwise and counterclockwise. release, and the like. However, where existing

(d) After last tie hole, wire is twisted three to structural equipment or safety of flight emergency
five times to form a pigtail devices requires shear wire to secure equipment

(e) Cut off any excess wire and bend pigtail while not in use, but which are dependent upon
towards part shearing or breaking of lookwire for successful

4. When lockwiring widely spaced multiple emergency operation of equipment, particular care
groups by double-twist method, three units shall be exercised to assure that wiring under these cir-
the maximum number in a series. cumstances shall not prevent emergency operations

of these devices.
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DOUBLE-TWIST METHOD

STEP 1. Insert wire through bolt A and bend
around bolt (if necessary, bend wire BOLT A

across bolt head). Twist wires clockwise
until they reach bolt B.

STEP 2. 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.

BOLT B

CLOCKWISE

DOUBLE-TWIST METHOD

COUNTERCLOCKWISE

CLOCKWISE

COUNTERCLOCKWISE

CLOCKWISE

MULTIPLE FASTENER APPLICATION ELECTRICAL CONNECTION
DOUBLE-TWIST METHOD

Figure 1-4. Lockwire Safetying (Sheet 2 of 2)
1-11
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1-10. USE OF COTTER PINS. (6) Install cotter pin with head firmly in slot of
a. Cotter Pin Installation. Castellated nuts and pins nut with ais of eye at right angles to bolt shank.

may be safetied with cotter pins or lockwire. The Bend prongs so that head and upper prong are firmly
preferred method is to use cotter pins. seated against bolt (see figure 1-5).

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

THREAD SIZE MINIMUM PIN SIZE
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1-11. USE OF LOCKING CLIPS. 5. When loosening of threaded parts would not
a. Safetying Turnbuckles. (See Figure 1-6.) endanger safety of airplane or people.

1. Prior to safetying, both threaded terminals 6. When corrosion encouraged by gouging
shall be screwed an equal distnce into turnbuckle aluminum or magnesium alloys by edges of teeth on
body and shall be screwed in at least so far that not tooth-locked washers would not cause malfunctioning
more than three threads of any terminal are exposed of parts being fastened together.
outside body.

2. After turnbuckle has been adjusted to its 1-13. USE OF SELF-LOCKING NUTS.
locking position, with slot indicator groove on termi- a. Restrictions.
nals and slot indicator notch on body aligned, insert 1. Self-locking nuts cannot be used under cer-
end of looking clip into terminal and body (refer to tain conditions.
Figure 1-6) until U-curved end of locking clip is over (a) Used, reworked, or reprocessed nuts
hole in center of body. should not be installed for any application.

(a) Pres locking clip into hold to its full ex- (b) Do not use if at joints in control systems
tent. for singular attach points.

(b) Curved end of locking clip will expand and (c) Do not use on externally threaded parts
latch in body slot. that serve as an axle of rotation for another part

(c) To check proper seating of locking clip, where tensional (torque) loads can cause nut to loosen
attempt to remove pressed "U" end from body hole and/or become separated. Examples are pulleys, lev-
with fingers only. ers, linkages, and cam followers.

NOTE NOTE

Do not use tool as locking clip could be dis- Self-locking nuts can be used when threaded
torted. parts are held by a positive locking device that

requires hearing or rupture before torsional
3. Locking clips are for one time use only and loads can act on threaded parts.

shall not be re-used.
4. Both locking clips may be inserted in same (d) Do not use where a loose nut, bolt, or

hole of turnbuckle body or in opposite holes of screw could fall or be drawn into an area that
turnbuckle body. would impede or damage or otherise distort opera-

tion.
1-12. USE OF LOCKWASHERS. (e) Do not use to attach access panels and
a. Lockwahers can be used only under the follow- doors or to assemble components that are routinely

ing conditions. disassembled or removed for access and servicing.
1. When self-locking feature cannot be provided In general, donot use self-locking nuts

in externally or internally threaded part. where loss of bolt affects safety of flight.
2. When a cotter pin cannot be used to prevent 2. Bolts, studs, or screw, excluding Hi-Looks,

rotation of internal threads with respect to external must extend through self-locking nut for a length
threads. equivalent of two threaded pitches. This length

3. When lockwire cannot be used to prevent includes chamfer.
loosening of threaded parts. 3. Self-locking nuts which are attached to struc-

4. When fastening is not used for fabrication of ture shall be attched in a positive manner to elimi-
primary struture. nate possibilty of their rotation or misalignment

when tightening is to be acomplished by rotating
bolts to structure, and permit replacement of nuts.

1-14
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1-14. CONTROL CABLE WIRE BREAKAGE (b) Wire breakage criteria for cables in
AND CORROSION LIMITATIONS. flap,

a. Inspection of Control Cables. aileron, rudder, and elevator systems are as follows:
1. Control cable assemblies are subject to a (1) Individual broken wires are

variety of environmental conditions and forms of acceptable in primary and secondary control cables
deterioration that ultimately may be easy to at random locations when there are no more than six
recognize such as wire/strand breakage, or the not so broken wires in any given ten-inch cable length.
readily visible types of deterioration including 3. Corrosion.
corrosion and/or distortion. The following (a) Carefully examine any cable for
information will aid in detecting these cable corrosion that has a broken wire in a section not in
conditions. contact with wear-producing airframe components

2. Broken Wire. such as pulleys, fairleads, rub blocks, etc. It may be
(a) Examine cables for broken wires by necessary to remove and bend cable to properly

passing a cloth along length of cable. This will detect inspect it for internal strand corrosion as this
broken wires, if cloth snags on cable. Critical areas condition is usually not evident on outer surface of
for wire breakage are those sections of cable which cable. Replace cable if internal corrosion is found. If
pass through fairleads, across rob blocks, and around a cable has been wiped clean of its corrosion-
pulleys.If no snags are found, then no further preventive lubricant and metal-brightened, the
inspection is required. If snags are found or broken cable shall be examined closely for corrosion. For
wires are suspected, then a more detailed inspection description of control cable corrosion, refer to FAA
is necessary which requires that the cables be bent Advisory Circular AC43-4.
in a loop to confirm broken wires (refer to figure 1-7).
Loosen or remove cable to allow it to be bent in a loop
as shown. While rotating cable, inspect bent area for
broken wires.
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BROKEN 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 WIRES

DO NOT BEND INTO LOOP SMALLER
THAN 50 CABLE DIAMETERS

Figure 1-7. Cable Broken Wire Inspection
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(g) Class IX - These are polyurethane
1-15. ADHESIVES, CEMENTS AND products. Store in original container, between 70 and

SEALANTS - SHELF LIFE AND 100°F. Urethanes are moisture sensitive and
STORAGE. precautions should be taken to ensure complete

a. General. protection from moisture contamination. Container
1. This section provides information which must be tightly closed at all times.

defines the proper storage and usable life (shelf life) (h) Class X - These are acrylic base
of adhesives, cements and sealents which are used materials. They require storage at 40°F or per
for maintenance and/or repair of the airplane. Also instructions on product container.
included in this section is the criteria used for c. Storage of Sealants.
testing these materials after the normal shelf life 1. All sealants shall be stored under
has expired, to determine if an extension to the shelf controlled temperature conditions. If open shop
life is possible. storage becomes necessary, these products shall in

2. Shelf life refers to a specified period of time no case be stored in an area which will subject them
usually from the date of manufacture (normally to temperatures in excess of 95°F or below 40°F.
stamped or printed on the product container ) to the Containers shall be tightly closed prior to placing
expiration date (which should be determined using them in the proper storage environment. For proper
limits specified in Table 1-7 or if applicable, the storage environment, refer to Table 1-7 and the
manufacturer's expiration date printed or stamped following paragraphs.
on the product container). The specified shelf life is (a) Premixed and frozen sealants shall be
dependent on proper storage in accordance with the stored at -40°F or colder and shall not be used more
limits specified in this section and/or the than six weeks after the date of mixing even if all
manufacturer's instructions, storage is at -40°F or colder. If storage temperatures

b. Storage Criteria. rise above -40°F, but not warmer than -30°F, the
1.Storage of Adhesives and Cements. material may be stored for a maximum of two weeks

All adhesives and cements shall be stored under warmer than -40°F plus time at -40°F or colder for a
controlled temperature conditions.. If open shop combined total not to exceed five weeks beyond the
storage becomes necessary, these products shall in date of mixing. If storage temperatures rise above
no case be stored in an area which will subject them -40°F but are not warmer than -20°F, the materials
to temperatures in excess of 95°F. Containers shall may be stored for a maximum of one week above -
be tightly closed prior to being placing them into the 30°F plus time at -40°F or colder for a combined total
proper storage environment. For proper storage not to exceed four weeks beyond the date of mixing.
environment, refer to Table 1-7 and the following (b) Unmixed sealants shall be stored at a
paragraphs. controlled temperature of between 40 and 80°F and

(a) Class I - These adhesives are epoxy have a shelf life of approximately six months when
base materials and have one year storage at room stored within this temperature range. Unmixed
temperature. 0°F storage will extend the storage life. sealants stored at temperatures exceeding 80°F shall
Refer to the product container instructions for be used within five weeks.
storage temperature and life. 2. All materials should be used on a "first in-

(b) Class II, II1 and IV -These adhesives first out" basis. The adhesives, cements and sealants
are rubber and resin base and are good for six should be rotated so this requirement can be
months at room temperature storage. 40°F storage accomplished. All material containers should be
will extend the storage life. Refer to the product clearly marked with a "use by" date, consisting of
container instructions for limits of each adhesive. the year and month. All materials not used by this

(c) Class V - These are silicone rubber date must be tested prior to use. Refer to Testing
adhesives. If stored in their original containers at a criteria and Table 1-7.
temperature below 80°F, have a shelf life of one year d. Testing Criteria.
or as indicated on the storage container. 1. Any material (adhesive, cement or

(d) Class VI - These are solvent bonding sealant not used within its shelf life will be tested
solvents. They should be stored in their original and the results reviewed to determine if the material
containers and tightly closed, and stored at 40°F is usable. If there is doubt about the material being
temperature. usable, it must be properly disposed of. Material that

(e) ClassVII - Cyanoacrylate base has exceeded its original shelf life may be retested to
materials must be stored in the original containers determine if the material meets its requirements.
at 40°F or as specified on the container instructions. Materials meeting their requirements will have

(f) Class VIII - These are pressure their shelf life extended as specified in Table 1-7.
sensitive materials. The shelflife is two years when Materials with shelflife extensions must be retested
stored at 75°F and 50 percent relative humidity. after a specified period of time. Refer to Table 1-7.
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2. Testing of Overaged Adhesives and shelf life extension shall be properly mixed using the
Cements. correct materials, procedures and equipment.

3. Overaged premixed frozen sealants, along
NOTE with unmixed sealants should be visually inspected.

Sealants whic show conclusive evidence of
Overaged adhesives and cements are those separation, discoloration and/or gelling prior to the
that have exceeded their original shelf life addition of a thinner or curing agent shall be
and must be tested prior to use and/or given discarded. When in doubt of the sealant quality, the
extended shelf life. overaged sealant should be compared with the same

type of sealant, under six months old, which is
(a) Class I Epoxy Adhesive - Examine known to be satisfactory.

both components to ensure that they are still 4. The mixed sealants may be tested by
workable. Check for gelling and/or contamination. placing a small amount of sealant (smaple buttons)
Stir components and mix a small amount of on a sheet of paper. After the sample buttons have
adhesive. Verify that adhesive sets up and hardens. cured, they should be cut in half and examined. The

(b) Class II, III and IV Rubber and Resin sealant should show no signs of spots or streaks of
Base Adhesives - Open containers and check for unmixed base compound or curing agent. However,
gelling and/or contamination. Check for spreading sample buttons containing spots, streaks,
and drying. discoloration and/or variations in uniformity of color

(c)Class V Silicone Rubber Adhesives - are acceptable if these spots, streaks, etc., are tack
Examine adhesive for hardness. If adhesive is still free upon inspection. All mixed sealant should be as
soft and can be spread, it is acceptable. Verify that void free as possible.
adhesive will harden. 5. Contaminated sealant, premixed sealant

(d) Class VI Solvent Bonding Solvents - that have been thawed and refrozen shall be
Check for signs of apparent contamination. Solvents discarded.
should be clean and clear with no signs of cloudiness. 6. Type I, Class A sealants should be checked

(e) Class VII Cyanoacrylic Base for appearance, application time, tack-free time,
Adhesives - Verify that product is still liquid with no cure time and adhesion.
visible signs of contamination. 7. Type i, Class B sealants should be checked

(f) Class VIII Pressure Sensitive for appearance, applicatiion time, cure time, tack-
Materials - Open containers and inspect for free time and adhesion. In addition, Class B-2 and B-
hardening, gelling and contamination. Stir 4 sealants should be checked for initial flow.
components and mix a small amount of adhesive. 8. Type 1, Class C sealants should be checked
Verify that adhesive sets up properly. for appearance, application time, cure time and

(g) Class X Acrylic Adhesives - Inspect adhesion. In addition, Class C sealants should be
base material to ensure that it is still liquid. Mix a tested to determine that they ARE NOT at a tackfree
small amount of the components and verify that it condition at the end of their rated work life (squeeze
sets up properly. out life).

3. In general, if these materials exhibit 9. Type II sealants should be checked for
normal physical properties, with no signs of appearance, application time, tack-free time and
hardening, gelling or contamination and set up cure time.
and/or harden properly as applicable, the shelf life 10. Type III sealants should be easily
may be extended as specified in Table 1-7. thinned with MEK, when difficulty is encountered in

e. Testing of Overaged Sealants. thinning the sealant, it should be discarded.
11. Type IV sealants should be checked for

NOTE appearance, application time, tack-free time and
cure time.

Overaged sealants are those that have 12. Type V and VI sealants should be
exceeded their original shelf life and checked for appearance, tack-free time and cure
must be tested prior to use and/or given time.
extended shelf life. 13. Type VII sealants should be checked for

appearance, application time, tack-free time and
1. For identification of sealants cure time.

Classification, refer to Fuel, Weather, Pressure and 14. Type VIII sealants should be checked for
H igh-Temperature Sealing - Maintenance Practices. appearance, application time, tack-free time, cure

2. Overaged sealants to be tested for possible time and adhesion. Adhesion to aluminum should be
(peel) less than two-pounds per inch of width.
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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.
TABLE OF CONTENTS Aerofiche/Manual

GROUND HANDLING ....... 1B5/2-1 Landing Gear Hydraulic Retraction
Towing ........... 1B5/2-1 System ........... 1B16/2-10
Hoisting ....... . . 1B5/2-1 Hydraulic Fluid Sampling and
Jacking. .......... 1B5/2-1 Contamination Check ...... 1B16/2-10
Leveling ........... 1B6/2-2 Oxygen System ......... 1B17/2-10A
Weighing . . . . .......... 1B6/2-2 Face Masks .......... 1B17/2-10A
Parking .. . ..... . B6/2-2 CLEANING ......... . . 1B17/2-10A
Tie-Down .... ... . .1B6/2-2 General Description ...... . 1B17/2-10A
Flyable Storage ......... 1B6/2-2 Upholstery and Interior ..... . 1B17/2-10A
Returning Aircraft to Service .... 1B6/2-2 Plastic Trim ....... .. 1B17/2-10A
Temporary Storage ...... 1 B9/2-5 Windshield and Windows ..... 1B18/2-10B

Inspection During Storage .... 1B9/2-5 Materials Required ...... . 1B18/2-10B
Returning Aircraft to Service . . 1B9/2-5 Waxing ........... 1B19/2-11

Indefinite .Storage. . . . . . 1B9/2-5 Preventive Maintenance ..... 1B19/2-11
Inspection During Storage .... 1B10/2-6 InterorTri m ......... 1B19/2-11
Returning Aircraft to Service .. 1B10/2-6 Aluminum Surfaces ....... 1B19/2-11

SERVICING . . ....... 1B11 /2-6A Painted Surface ........ 1B20/2-12
Description .......... 1B/2-6A Engine/Engine Compartment ... . 1B20/2-12
Fuel Tanks .......... . 1B11/2-6A Propeller . ........ . .1B21/2-13
Fuel Additives ... ..... . 1B11/2-6A Wheels . ........... 1B21/2-13
Fuel Drains .......... 1B14/2-8 LUBRICATION .......... 1B21/2-13
Engine Oil . . ......... 1B14/2-8 General Description. ..... . 1B21/2-13
Hydraulic Fluid ........ 1B15/2-9 Nose Gear Torque Links ..... 1B21/2-13
Engine Induction Air Filter .... 1B15/2-9 Tachometer Drive Shaft ...... 1B21/2-13
Vacuum System Filter ...... 1B15/2-9 Wheel Bearing Lubrication .... 1B21/2-13
Battery ............ 1B15/2-9 Wing Flap Actuator ....... 1B21/2-13
Tires. ............... 1B15/2-9 Rod End Bearings. ...... 1B21/2-13
Nose Gear Strut ........ 1B16/2-10 INSPECTION . ......... 1C7/2-23
Nose Gear Shimmy Dampener . . . 1B16/2-10
Hydraulic Brake Systems ..... 1B16/2-10

2-1. GROUND HANDLING. The front sling should be hooked to the engine lifting

2-2. TOWING. Moving the aircraft by hand is ac- eye, and the aft sling should be positioned around the
complished by using the landing gear struts as push fuselage at the first bulkhead forward of the leading

points. A tow bar attached to the nose gear should be edge of the stabilizer.
used for steering and maneuvering the aircraft. 2-4. JACKING. Refer to figure 2-2 for jacking pro-

CAUTION cedures.
CAUTION

When towing the aircraft, never turn the nose
wheel more than 35 degrees either side of When using the landing gear strut jack pad,
center or the nose gear will be damaged. Do flexibility of thegear strut will cause the
not push on control surfaces or outboard em- mainwheel to slide inboard as the wheel is
pennage surfaces. When pushing on the tail- raised, tilting the jack. The jack must then
cone, always apply pressure at a bulkhead to be lowered for a second jacking operation.
avoid buckling the skin. Jacking both wheels simultaneously with

2-3. HOISTING. The aircraft may be hoisted with landing gear strut jack pad is not recom-
a hoist of two-ton capacity by using suitable slings. mended.
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TOW BAR: PART NUMBER 0501019-1 OR 0700315-4 (TELESCOPING)
IS AVAILABLE FROM THE CESSNA SUPPLY DIVISION.

Figure 2-1. Typical Tow Bar

2-4A. LEVELING. Longitudinally leveling of the 2-7. FLYABLE STORAGE. Flyable storage is de-
aircraft is accomplished by backing out the two fined as a maximum of 30 days non-operational stor-
screws on the left side of the fuselage and then age and/or the first 25 hours of intermittent engine
placing a level across the screws. Corresponding operation.
points on either the upper or lower main door sills
may be used to level the aircraft laterally. NOTE

2-4B. WEIGHING AIRCRAFT. Refer to Pilot's The aircraft is delivered from Cessna with a
Operating Handbook. Corrosion Preventive Aircraft Engine Oil

(Military Specification MIL-C-6529, Type II).
2-5. PARKING. Parking precautions depend prin- This engine oil is a blend of aviation grade
cipally on local conditions. As a general precaution, straight mineral oil and a corrosion preventive
it is wise to set the parking brake or chock the compound. This engine oil should be used for
wheels, and install the control lock. In severe the first 25 hours of operation use only aviation
weather, and high wind conditions, tie down the air- grade straight mineral oil of the correct vis-
craft as outlined in paragraph 2-6 if a hangar is not cosity.
available.

During the 30 day non-operational storage or the first
2-6. TIE-DOWN. When mooring the aircraft in the 25 hours of intermittent engine operation, every sev-
open, head into the wind if possible. Secure control enth day the propeller shall be rotated by hand without
surfaces with the internal control lock and set brakes. running the engine. After rotating the engine five rev-

CAUTION 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 pargraph 2-6. In addition,Do not set parking brakes during cold weather the pitot tube, static air vents, air vents, openings

when accumulated moisture may freeze the. in the engine cowling, and other similar openingsbrakes or when the brakes are overheated. shall have protective covers installed to prevent en-
a. Tie ropes, cables or chains to the wing tie-down try of foreign material. If at the end of thirty (30)a. Tie ropes, cables or chains to the wing tie-down d a f1 o remved from . et

fittings located midwing in line with the outboard edgne aircraft will not e removed fr storage,
of the flaps. Secure the opposite ends of ropes, cables engne shall be toythe andi The preferred
or chains to ground anchors. method would be to fly the aircraft for thirty (30)

b. Secure a tie-down rope (no chains or cables) minutes, and up to, but not eceeding normal oil and
to upper trunnion of the nose gear, and secure oppo- cylinder temperatures.
site end of rope to ground anchor. lIcutlo
c. Secure the middle of a rope to the tail tie-down CAMTo

ring. Pull each end of rope away at a 45-degree g o l
angle and secure to ground anchors at each side of Excessive ground operation shall be avoded.
tail.

d. Secure control lock on pilot control column. If 2-8. RETURNING AICRAFT TO SERVICE. After
control lock is not available, tie pilot control wheel flyabl storage, returning the aircraft to service is
back with front seat belt accomplished by performing a thorough pre-fllght in-

e. These aircraft are equipped with a spring-loaded spection. At the end of the first 25 hours of engine
steering bungee which affords protection against nor- operation, drain engine oil nd change external oil
mal wind gusts. However, if extremely high wind filter element Service engine with correct grade
gusts are anticipated, additional locks may be install- and quantityof oIL Refer to figure 2-4 and para-
ed. graph 2-20 for correct grade of engine oiL
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JACKING AIRCRAFT

1. Lower the aircraft tail so that wing jack and stands can be placed at wing jack points.
2. 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.

3. Raise jacks evenly until desired height is reached. When jacking the aircraft, the main
landing gear wheels must be a minimum of 16" above shop floor for landing gear retraction.

4. 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.

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

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

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

REMOVING AIRCRAFT FROM JACKS.

1. Place landing gear control handle in gear down position.
2. 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.
3. Disconnect ground hydraulic power source and/or stow emergency hydraulic hand pump handle.
4. Ascertain that green (DOWN) light is illuminated; then place master switch in OFF position
5. Lower jacks evenly until aircraft rests on the landing gear and remove wing jacks and tail

stand.
6. 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 k. Install spark plugs and connect spark plug leads.
is defined as aircraft in a non-operational status for 1. Apply preservative oil to the engine interior by
a maximum of 90 days. The aircraft is constructed spraying approximately two ounces of the preserva-
of corrosion-resistant alclad aluminum, which will tive oil through the oil filler tube.
last indefinitely under normal conditions if kept m. Seal all engine openings exposed to the atmos-
clean. However, these alloys are subject to oxida- phere, using suitable plugs or non-hygroscopic tape.
tion. The first indication of corrosion on unpainted Attach a red streamer at each point that a plug or
surfaces is in the form of white deposits or spots. tape is installed.
On painted surfaces, the paint is discolored or blis- n. If the aircraft is to be stored outside, perform
tered. Storage in a dry hangar is essential to good the procedures outlined in paragraph 2-6. In addi-
preservation and should be procured, if possible. tion, the pitot tube, static source vents, air vents,
Varying conditions will alter the measures of preser- openings in the engine cowling, and other similar
vation, but under normal conditions in a dry hangar, openings should have protective covers installed to
and for storage periods not to exceed 90 days, the prevent entry of foreign material.
following methods of treatment are suggested. o. Attach a warning placard to the propeller to the
a. Fill fuel bays with correct grade of gasoline. effect that the propeller shall not be moved while the
b. Clean and wax aircraft thoroughly. engine is in storage.
c. Clean any oil or grease from tires, and coat

tires with a tire preservative. Cover tires to pro- 2-10. INSPECTION DURING STORAGE.
tect against grease or oil. a. Inspect airframe for corrosion at least once a

d. Either block up fuselage to relieve pressure on month. Remove dust collections as frequently as
tires or rotate wheels every 30 days to prevent flat possible. Clean and wax aircraft as required.
spotting the tires. b. Inspect the interior of at least one cylinder
e. Lubricate all airframe items and seal or cover through the spark plug hole for corrosion at least

all openings which could allow moisture and/or dust once each month.
to enter.

NOTE
NOTE

Do not move crankshaft when inspecting
The aircraft battery serial number is recorded interior of cylinder for corrosion.
in the aircraft equipment list. To assure ac-
curate warranty records, the battery should c. If at the end of the 90 day period, the aircraft
be reinstalled in the same aircraft from which is to be continued in non-operational storage, repeat
it was removed. If the battery is returned to the procedural steps "g" thru "o" of paragraph 2-9.
service in a different aircraft, appropriate
record changes must be made and notification 2-11. RETURNINGAIRCRAFTTOSERVICE. After
sent to the Cessna Claims Department. temporary storage, use the following procedure to

return the aircraft to service.
f. Remove battery and store in a cool, dry place; a. Remove aircraft from blocks. Check tires for

service battery periodically and charge as required. proper inflation.
b. Check and install battery.

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

An engine treated in accordance with the fol- d. Service induction air filter and remove warning
lowing may be considered being protected placard from propeller.
against normal atmospheric corrosion for a e. Remove materials used to cover openings.
period not to exceed 90 days. f. Remove, clean and gap spark plugs.

g. While spark plugs are removed, rotate propeller
g. Disconnect spark plug leads and remove upper several revolutions to clear excess rust preventive

and lower spark plugs from each cylinder. oil from cylinders.
h. Clean, gap and install spark plugs. Torque

NOTE plugs to value listed in Section 12.
i. Check fuel strainer. Remove and clean filter

The preservative oil must be Lubricating screen, if necessary. Check fuel bays and fuel lines
Oil-Contact and Volatile, Corrosion In- for moisture and sediment. Drain enough fuel to
hibited, MIL-L-46002, Grade 1, or equiva- eliminate moisture and sediment.
lent. j. Perform a thorough pre-flight inspection. then

start and warm-up engine.
h. Using a portable pressure sprayer, spray pre-

servative oil through the upper spark plug hole of 2-12. INDEFINITE STORAGE. Indefinite storage is
each cylinder with the piston in a down position. Ro- defined as aircraft in a non-operational status for an
tate crankshaft as each pair of cylinders is sprayed. indefinite period of time. Engines treated in accor-

i. After completing step "h, " rotate crankshaft so dance with the following may be considered protected
that no piston is at a top position. against normal atmospheric corrosion, provided the

j. Again, spray each cylinder without moving the procedures outlined in paragraph 2-13 are performed
crankshaft, to thoroughly cover all interior surfaces at the intervals specified.
of the cylinder above the piston.
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a. Operate engine until oil temperature reaches NOTE
normal operating range. Drain engine oil sump and
reinstall drain plug.reinstall drain plug. Attach a red streamer to each place plugs or

b. Fill oil sump to normal operating capacity with tape is installed. Either attach red streamers
corrosion preventive mixture. outside of the sealed area with tape or to the

inside of the sealed area with safety wire to
NOTE prevent wicking of moisture into the sealed

area.
Corrosion preventive mixture consists of one
part compound MIL-C-6529, Type I, mixed n. Drain corrosion-preventive mixture from engine
with three parts new lubricating oil of the sump and reinstall drain plug.
grade recommended for service.

NOTE
c. Immediately after filling the oil sump with cor-

rosion preventative mixture, fly the aircraft for a The corrosion-preventive mixture is harmful
period of time not to exceed a maximum of 30 min- to paint and should be wiped from painted sur-
utes. faces immediately.

d. With engine operating at 1200 to 1500 rpm and
induction air filter removed, spray corrosion pre- o. Attach a warning placard on the throttle control
ventive mixture into induction airbox, at the rate of knob, to the effect that the engine contains no lubri-
one-half gallon per minute, until heavy smoke cating oil. Placard the propeller to the effect that it
comes from exhaust stack, then increase the spray should not be moved while the engine is in storage.
until the engine is stopped. p. Prepare airframe for storage as outlined in

paragraph 2-9 thru step "f."

CAUTION NOTE
Injecting corrosion-preventive mixture too
fast can cause a hydrostatic lock. As an alternate method of indefinite storage,

the aircraft may be serviced in accordance
e. Do not rotate propeller after completing step with paragraph 2-9 providing the aircraft is

"d." run up at maximum intervals of 90 days and
f. Remove all spark plugs and spray corrosion- then reserviced per paragraph 2-9.

preventive mixture, which has been pre-heated
(221° to 250*F), into all spark plug holes. 2-13. INSPECTION DURING STORAGE. Aircraft in

an indefinite storage shall be inspected as follows:
NOTE a. Inspect cylinder protex plugs each 7 days.

b. Change protex plugs if their color indicates an
To throughly cover all surfaces of the cylin- unsafe condition.
der interior, move the nozzle of the spray gun c. If the dehydrator plugs have changed color in one
from the top to the bottom of the cylinder. If half of the cylinders, all desiccant material in the
by accident the propeller is rotated following engine shall be replaced with new material.
this spraying, respray the cylinders to insure d. Every 6 months respray the cylinder interiors
an unbroken coverage on all surfaces. with corrosion-preventive mixture and replace all

desicant and Protex plugs.
g. Install lower spark plugs or install solid plugs, desicant and Protex plugs.

and install dehydrator plugs in upper spark plug NOTE
holes. Be sure that dehydrator plugs are blue in
color when installed. Before spraying, inspect the interior of one

h. Cover spark plug lead terminals with shipping cylinder for corrosion through the spark
plugs (AN4060-1) or other suitable covers. plug hole and remove at least one rocker box

i. With throttle in full open position, place a bag cover and inspect the valve mechanism.
of desiccant in the induction air intake and seal
opening with moisture resistant paper and tape. 2-14. RETURNING AIRCRAFT TO SERVICE.

J. Place a bag of desiccant in the exhaust tailpipe After indefinite storage, use the following procedure
and seal opening with moisture resistant tape. to return the aircraft to service
k. Seal cold air inlet to the heater muff with mois- a. Remove aircraft from blocks and check tires for

ture resistant tape. correct inflation. Check for correct nose gear strut
1. Seal engine breather by inserting a protex plug inflation.

in the breather hose and clamping in place. b. Check battery and install.
m. Seal all other engine openings exposed to atmos- c. Remove all materials used to seal and cover

phere using suitable plugs or non-hygroscopic tape. openings.
d. Remove warning placards posted at throttle and

propeller.

2-6



MODEL P210 SERIES SERVICE MANUAL

e. Remove oil sump drain plug and drain sump NOTE
Install and safety drain plug.
f. Remove existing filter, install new oil filter. 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

NOTE crossfeeding from the fuller bay and reduce fuel
seepage from the wing vents. This note applies

The corrosion-preventive mixture will mix only to 1985 models.

the oil system is not necessary. Draining WARNING
the oil sump will remove enough of the
corrosion-preventive mixture. DURING ALL FUELING PROCEDURES, FIRE-

FIGHTING EQUIPMENT MUST BE AVAIL-
g. Service and install the induction air filter. ABLE. TWO GROUND WIRES FROM DIFFER-
h. Remove dehydrator plugs and spark plugs or ENT POINTS ON THE AIRPLANE TO SEPA-

plugs installed in spark plug holes and rotate RATE APPROVED GROUND STAKES SHALL
propeller by hand several revolutions to clear BE USED TO PREVENT ACCIDENTAL DISCON-
corrosion-preventive mixture from cylinders. NECTION OF ONE GROUND WIRE. ENSURE
i. Clean. gap and install spark plugs. Torque THAT FUELING NOZZLE IS GROUNDED TO

plugs to value listed in Section 12. THE AIRPLANE.
j. Check fuel strainer. Remove and clean filter

screen. Check fuel tanks and fuel lines for a. Tie-down rings should be used as grounding
moisture and sediment and drain enough fuel to points for all grounding wires during re-fueling
eliminate. procedures.
k. Perform a thorough pre-flight inspection, then b. Plugs or caps should be placed on all discon-

start and warm-up engine. nected hoses, lines, and fittings to prevent residual
1. Thoroughly clean aircraft and flight test fuel drainage, thread damage, or entry of dirt or

aircraft. foreign material into fuel system.

2-15. SERVICING.
2-18. USE OF FUEL ADDITIVES FOR COLD

2-16. DESCRIPTION. Servicing requirements are WEATHER OPERATION. Strict adherence to recom-
shown in figure 2-4. The following paragraphs mended preflight draining instructions will eliminate
supplement this figure by adding details not any free water accumulations from the tank sumps.
included in the figure. While small amounts of water may still remain in

solution in the gasoline, it will normally be consumed
2-17. FUEL BAYS. An are of each wing is sealed to and go unnoticed in the operation of the engine.
form an integral fuel tank. Recommended fuel grade
is listed in figure 2-4, and fuel capacities are given in
figure 1-1. Fuel bays should be filled immediately
after flight to lessen condenation in the bays and
line.2
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One exception to this can be encountered when oper- Any high quality isopropy alcohol may be used, such
ating under the combined effect of: 1) use of certain as: Anti-icing fluid (MIL-F-5566) or sopropyl alco-fuels, with 2) high humidity conditions on the ground hol (Federal Specification TT-I-735a).
3) followed by flight at high altitude and low tempera-
ture. Under these unusual conditions small amounts Ethylene glycol monomethyl ether (EGME) compound
of water in solution can precipitate from the fuel in compliance with MIL-I-27686 or Phillips PFA-
stream and freeze in sufficient quantities to induce 55MB, if used, must be carefully mixed with the fuel
partial icing of the engine fuel system. in concentrations not to exceed 0.15% by volume.

While these conditions are quite rare and will not CAUTION
normally pose a problem to owners and operators,
they do exist in certain areas of the world and con- Mixing of the EGME compound with the fuel
sequently must be dealt with when encountered. extremely important because concentrate-

tio in excess of that recommended (0. 15
Therefore, to alleviate the possibility of fuel icing percent by volume maximum) will result in
occurring under these unusual conditions it is per- detrimental affects to the fuel tanks, such
missible to add isopropyl alcohol or ethyelene glycol as deterioration of protective primer and
monomethyl ether (EGME) compound to the fuel sup- sealant and damage to O-rings and sealsply. See figure 2-3 for fuel additive mixing ratio. in the fuel system and engine component

Use only blending equipment that to is recom-
mended by the manufacturer to obtain proper
proportioning

CAUTION ~Do not allow the concentrated EGME com-
Diethylene glycod monomethyl ether pound to come in contact with the airplane
(DIEGME) has NOT been approved by engine finish or fuel cell as damage can result

manufacturer for use with propeller single
water buildup in the fuel which "leeches out" the
additive. An indication of this is when excessive
amount of water accumulates in the fuel tank sumps.

The introduction of alcohol or EGME compound into The concentration can be checked using a differential
the fuel provides two distinct effects: 1) it absorbs refractometer. It is imperative that the technical
the dissolved water from the gasoline and 2) alcohol manual for the differential refractometer be followed
has a freezing temperature depressant effect, explicitly when checking the additive concentration.

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 dosage 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.
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2-20A. HYDRAULIC FLUID. Refer to figure 2-4. NOTE

2-21. ENGINE INDUCTION AIR FILTER. The The filtering panels of the filter may
induction air filter keeps dust and dirt from entering become distorted when wet, but they will
the induction system. The value of maintaining the return to their original shape when dry.
air filter in a good clean condition can never be over-
stressed. More engine wear is caused through the e. Be sure airbox is clean. and inspect filter. If
use of a dirty or damaged air filter than is generally filter is damaged, a new filter should be installed.
believed. The fequency with which the filter should f. Install filter at entrance to airbox with gasket
be removed, inspected and cleaned will be deter- on aft face of filter frame and with flow arrows on
mined primarily by aircraft operating conditions. filter frame pointed in the correct direction.
A good general rul, however, is to remove, inspect
and clean the filter at least every 100 hours of engine 2-22. VACUUM SYSTEM AIR FILTER. The disposa-
operating time, and more frequently f warranted by ble type central air filter keeps dust and dirt from
operating conditions. Under extremely dusty condi- entering the vacuum-operated instruments. Inspect
tions, daily servicing of the filter is recommended. To filter every 100 hours for damage. The filter should
service the induction filter, proceed as follows: be replaced every 500 hours of operation and
a. Remove filter from aircraft. 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

NOTE filter, nor are any lines to be left open when perform-
ing maintenance on the system, as minute particles of

Use care to prevent damage to filter dust or other foreign materials may enter the lines
element when cleaning filter with com- and could severly damage the gyro instruments.
pressed air.

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

CAUTION

Do not use solvent or cleaning fluids to
wash filter. Use only a water and 2-23. BATTERY. Battery servicing involves
household detergent solution when adding distilled water to maintain the electrolyte
washing the filter. even with the horizontal baffle plate or split ring at

the bottom of the filler holes, checking cable
c. After cleaning as outlined in step "b" the connections, and neutralizing and cleaning off any

filter may be washed, if necessary. in a solution of spilled electrolyte or corrosion. Use bicarbonate of
warm water and a mild household detergent. A soda (baking soda) and clean water to neutralize
cold water solution may be used. electrolyte or corrosion. Follow with a thorough

flushing with clean water. Do not allow
NOTE bicarbonate of soda to enter battery. Brighten

cable and terminal connection with a wire brush.
The filter assembly may be cleaned with then coat with petroleum jelly before connecting.
compressed air a maximum of 30 times or Check the battery every 100 hours (or at least every
it may be washed a maximum of 20 90 days), oftener in hot weather. Add only distilled
times. A new filter should be installed water, not acid or "rejuvenator." to maintain electro-
after using 500 hours of engine operating lyte level in the battery. Inspect the battery box and
time or one year. whichever should occur clean and remove any evidence of corrosion.
first. However. a new filter should be
installed anytime the existing filter is
damaged. A damaged filter may have 2-24. TIRES. Maintain tire pressure at the value
sharp or broken edges in the filtering specified in Section 1. When checking pressure,
panels which would allow unfiltered air examine tire for wear, cuts, bruises and slippage.
to enter the induction system. Any filter NOTE
that appears doubtful. shall have a new
filter installed in its place. Recommended tire pressure should be

d. After washing. rinse filter with clear water maintained. Especially in cold weather.
until rinse water draining from filter is clear remember that any drop in temperature of
Allow water to drain from filter and dry with the inside a tire uses a
compressed air (not over 100 psi). ponding drop
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2-25. NOSE GEAR STRUT. The nose gear strut re- c. Fill dampener with clean hydraulic fluid
quires periodic checking to ascertain that the strut is completely full.
filled with hydraulic fluid and is inflated to the cor- d. Reinstall plug and safety.
rect air pressure. To fill the nose gear strut with e. Wash dampener in solvent and wipe dry with a
hydraulic fluid and air, proceed as follows: cloth.
a. Remove valve cap and release all air. f. Reinstall shimmy dampener in aircraft.
b. Remove valve housing assembly.
c. Compress strut completely (stops in contact NOTE

with outer barrel hub).
d. Oil leveL Keep shimmy dampener. especially the

1. Fluid used should comply with specification exposed portions of the dampener piston
MIL-O-5606. shaft. clean to prevent collection of dust

2. Fill strut to bottom of valve installation hole. and grit which could cut the seals in the
3. Maintain oil level at bottom of valve installa- dampener barrel Keep machined

tion hole. surfaces wiped free of dirt and dust. using
e. Fully extend strut. a clean lint-free cloth saturated with
f. Replace valve housing assembly. hydraulic fluid (MIL-H5406) or
g. With strut fully extended and nose wheel clear kerosene. All surfaces should be wiped

free of excessive hydraulic fluid.of ground, inflate strut to 80 PSL
2-27. HYDRAULIC BRAKE SYSTEMS. Check brake

NOTE master cylinders and refill with hydraulic fluid as
specified in the inspection charts. Bleed the brake

The nose landing gear shock strut will nor- system of entrapped air whenever there is a spongy
mally require only a minimum amount of response to the brake pedals. Refer to Section 5
service. Maintain the strut extension pres- for filling and bleeding the brake systems.
sure as shown in Section 1. Lubricate
landing gear as shown in figure 2-5. Check 2-28. LANDING GEAR HYDRAULIC RETRACTION
the landing gear daily for general cleanliness, SYSTEM. Draining, filling and bleeding of the land-
security of mounting, and for hydraulic fluid ing gear hydraulic system can be accomplished by
leakage. Keep machined surfaces wiped free the following method.
of dirt and dust, using a clean lint-free cloth a. Place aircraft master switch in OFF position
saturated with hydraulic fluid (MIL-H-5606) and place aircraft on Jacks as shown in figure 2-2.
or kerosene. All surfaces should be wiped Bleed pressure from system by moving landing gear
free of excessive hydraulic fluid. selector valve to gear UP position.

2-26. NOSE GEAR SHIMMY DAMPENER. The
shimmy dampener should be serviced at least CAUTION
every 100 hours. The dampener must be filled
completely with hydraulic fluid. free of entrapped Do not turn master switch ON while hydraulic
air with the compensating piston bottomed in the system is open to atmosphere. The pump
rod. Check that piston is completely bottomed as will automatically start, causing hydraulic
follows: fluid to spray from any open line.
a. Remove shimmy dampener from the aircraft.
b. While holding the shimmy dampener in a b. Drain system by removing cap from elbow on

vertical position with the filler plug pointed right side of power pack (behind access cover) and
upward. loosen the filler plug. attaching a drain hose to the elbow. Place end of
c. Allow the spring to bottom out the floating hose in a container of at least one gallon capacity

piston inside the shimmy dampener rod. and using emergency hand pump, pump fluid into con-
d. When the fluid stops flowing, insert a length of tainer. When power pack reservoir is empty, re-

stiff wire through the air bleed hole in the setscrew place cap.
at the end of the piston rod until it touches the c. Fill power pack reservoir with MIL-H-5606 hy-
floating piston. The depth should be 3-13/16 draulic fluid by inserting a funnel or filler hose in
inches. dipstick opening on top of power pack body.

d. Bleed system by cycling lading gear through
NOTE several cycles. Refill power pack reservoir with

MIL-H-5606 hydraulic fluid and remove aircraft from
If the wire insertion is less than 3-13/16 jacks.
inches. the floating piston is lodged in the
shaft. If the wire cannot be used to free 2-29. HYDRAULIC FLUID SAMPLING AND CON-
the piston. the rod assembly and piston TAMINATION CHECK. At the first 50 and first 100
should be replaced. hour inspection and thereafter at each 500 hour in-

spection or one year, whichever should occur first,
Service the snlmmy dampener as follows: 1a sample of fluid should be taken and examined for

a. Remove filler plug from dampener. sediment and discoloration. This may be done as
b. Move piston completely to opposite end from follows:

filler plug.
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a. Place aircraft master switch in OFF position b. Brush out or vacuum clean the upholstery and
and replace aircraft on jacks as shown in figure 2-2. carpeting to remove dirt.
Bleed pressure from system by moving landing gear
selector valve to gear UP position. damp cloth.selector valve to gear UP position. c. Wipe leather and plastic surfaces with a

damp cloth.
d. Soiled upholstery fabrics and carpet may

CAUTION be cleaned with a foam-type detergent. used
Do not turn master switch ON while hydraulic according to the manufacturers instructions.

e. Oily spots and stains may be cleanedsystem is open to atmosphere. The pump
will automatically start, causing hydraulic sparingly. Before using any solvent. read the
fluid to spray from any open line. instructions on the container and test it on an

b. Remove cap from elbow on right side of power obscure place in the fabric to be cleaned.
pack (behind access cover) and place a nonmetal con- Never saturate the fabric with a volatile
tainer below opening, solvent: it may damage the packing and

c. Place landing gear selector valve in DOWN posi- backing material.
tion and operate emergency hand pump to pump fluid f. Scrape off sticky materials with a dull
into container. knife, then spot clean the area.

d. If the drain fluid is clear and not appreciably
darker in color than new fluid, continue to use the
present fluid. NOTE
e. If the fluid color is doubtful, place a fluid sam-

ple in a nonmetallic container and insert a strip of Repair kits are available for the repair of cracks
polished copper in the fluid, in ABS. PBC, PVCP, graphite and fiberglass

f. Keep copper in the fluid for six hours at a ten- material. (Cessna Supply Division, P.O. Box
perature of 70ºF or more. A slight darkening of the 949, Wichita, KS 67201, 316/685-9111, Telex
copper is permissible, but there should be no pitting 417-489.)
or etching is evident, drain fluid from power pack 2-35. PLASTIC TRIM. The instrument
reservoir. Fill power pack with MIL-H-5606 hy- pel plastic trim and control knobs need
draulic fluid and bleed air from system. only be wiped off with a damp cloth. Oil and

2-30. OXYGEN SYSTEM Refer to Section 15. grease on the control wheel and control knobs
can be removed with a cloth moistened with

2-31. FACE MASKS. Refer to Section 15. Stoddard solvent.

2-32. CLEANING. CAUTION
Do not use gasoline, alcohol, benzene,

2-33. GENERAL DESCRIPTION. Keeping the aircraft acetone. carbon tetrachloride, fire ex-
clean is important. Besides maintaining the trim tinguisher fluid, de-icer fluid, lacquer
appearance of the aircraft, cleaning lessens the thinner or glass window cleaning spray.
possibility of corrosion and makes inspection and These solvents will soften and craze the
maintenance easier. plastic.

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.

2-10A



MODEL P210 SERIES SERVICE MANUAL

2-36. CLEANING WINDSHIELD AND WINDOWS.

2-36A. MATERIALS REQUIRED.

NAME MANUFACTURER USE

Mild soap or detergent Commercially available. Cleaning windshields and
(hand dishwashing type windows.
without abrasives).

Aliphatic Naphtha Type II Commercially available. Removing deposits which
conforming to Federal cannot be removed with mild
Specification TT-N-95. soap solution on acrylic

windshields and windows.

Polishing wax. Waxing acrylic windshields
and windows

Turtle Wax (paste). Turtle Wax, Inc.
Chicago, IL. 80038

Great Reflections E.I. duPont de Nemours
Paste Wax and Co. (Inc.)

Wilmington, DE 19898

*Slip-Stream Wax Classic Chemical
(paste) Grand Prairie, TX 75050

*Acrylic polish conforming to Cleaning and polishing acrylic
Federal Speciication windshields and windows.
PP-P560 such as:

Permatex plastic cleaner Permatex Company, Inc.
No. 403D Kansas City, KS 66115

Cotton flannel or cotton Commercially available.
terry cloth material.

*These are the only polishing waxes tested and approved for use by Cessna Aircraft Company.

CAUTION d. On acrylic windshields and windows only, if
soils which cannot be removed by a mild detergent

Windshields and windows are easily damaged remain, Type II aliphatic naphtha applied with a
by improper handling and cleaning techniques. soft clean cloth may be used as a cleaning solvent.

Be sure to frequently retold cloth to avoid redeposit-
a. Place airplane insid hangar or in shaded area ing soil and/or scratching windshield with any
and allow to cool from heat of sun's direct rays. abrasive particles.

b. Using clean (preferably running) water, flood . Rinse surface thoroughly with clean fresh water
surface. Use bare hand with no Jewelry to feel and and dry with a clean cloth.
dislodge any dirt or abrasive materials.

c. Using a mild soap or detergent (such as d- CAUTION
hwashing liquid) in water, wash surface. Again use
only bare hands to provide rubbing force. (A clean DO NOT use any of the following on or for
cloth may be used to tranfer soap solution to sur- cleaning windshields and windows: methanol,
face, but extreme care must be exercised to prevent denatured aloohol gasolne, bensee, xylene,
scratching surface.) MEK, acetone, carbon tetrachloride, lacquer

thinner, commercial or household window
cleaning sprays.
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2-36B. WAXING. 5. Protex 10VS - Mask Off Company, Monrovia,
a. Hand polishing wax should be applied to acrylic CA, and Southwest Paper Co., Wichita, KS.

surfaces. (The wax has an index of refraction nearly 6. Scotch 344 Black Tape - 3M Company.
the same as transparent acrylic and tend to mask any d. Do not park or store airplane where it might be
shallow scratches on windshield surface). subjected to direct contact with or vapors from:
b. Acrylic surfaces may be polished using a polish methanol, denatured alcohol, gasoline, benzene,

meeting Federal Specification P-P-560 applied per xylene, MEK, acetone, carbon tetrachloride, lacquer
manufacturer's instructions. thinners, commercial or household window cleaning

sprays, paint strippers, or other types of solvents.
CAUTION e. Do not use solar screens or shields installed on

inside of airplane or leave sun visors up against
DO NOT use rain repellent on acrylic surfaces. windshield. The reflected heat from these items

causes elevated temperatures which accelerate crazing

NOTE and may cause formation of bubbles in the inner ply
of multiple ply windshields.

When applying and removing wax and polish, f. Do not use a power drill motor or other powered

use a clean soft cloth. device to clean, polish, or wax surfaces.

2-36C. PREVENTIVE MAINTENANCE 22-36D. 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-

NOTE trol wheels and control knobs can be removed with a
cloth moistened with Stoddard solvent. Volatile sol-

Utilization of the following techniques will vents, mentioned in the caution note of paragraph 2-
help minimize windshield and window crazing. 36, must never be used since they soften and craze

the plastic trim.
a. Keep all surfaces of windshields and windows

clean. 2-37. ALUMINUM SURFACES. The aluminum
b. If desired, wax acrylic surfaces. surfaces require a minimum of care. but should
c. Carefully cover all surfaces during any painting, never be neglected. The aircraft may be washed

powerplant cleaning or other procedure that calls for with clean water to remove dirt and may be washed
use of any type of solvents or chemicals. The follow- with non-alkaline grease solvents to remove oil
ing coatings are approved for use in protecting sur- and/or grease. Household-type detergent soap
faces from solvent attack. powders are effective cleaners, but should be used

1. White Spary Lab, MIL-C-6799, Type I, Class cautiously since some of them are strongly
m. alkaline. Many good aluminum cleaners. polishes

2. WPL-3 Masking Paper - St. Regis, Newton, and waxes are available from commercial
MA. suppliers of aircraft products.

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

4. Protex 40 - Mask Off Company, Monrovia,
CA, and Southwest Paper Co., Wichita, KS.
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2-38. PAINTED SURFACES. The painted exterior pressure. Use of a stiff bristle brush rather than a
surfaces of your new Cessna have a durable, long steel brush is recommended if cleaning agents do not
lasting finish. Approximately 10 days are required remove excess grease and grime during spraying.
for the paint to cure completely; in most cases, the
curing period will have been completed prior to de- A recommended procedures for cleaning an engine and
livery of the airplane. In the event that polishing or accessories is as follows:
buffing is required within the curing period, it is
recommended that the work be done by someone ex- CAUTION
perienced in handling uncured paint. Any Cessna
Dealer can accomplish this work Do not attempt to wash an engine which is still

hot or running. Allow the engine to cool before
Generally, the painted surfaces can be kept bright by cleaning.
washing with water and mild soap, followed by a rinse
with water and drying with cloths or a chamois. a. Remove engine cowling.
Harsh or abrasive soaps or detergents which cause b. Carefully cover the coupling area between the
corrosion or scratches should never be used. Remove vacuum pump and the engine drive shaft so that no
stubborn oil and grease with a cloth moistened with cleaning solvent can reach the coupling or seal.
Stoddard solvent. c. Cover the open end of the vacuum discharge tube.

d. Cover the vacuum relief valve filter, if installed
To seal any minor surface chips or scratches and pro- in the engine compartment.
tect against corrosion, the airplane should be waxed e. Use fresh water for wash down when the engine is
regularly with a good automotive wax applied in accor- contaminated with salt or corrosive chemicals. A
dance with the manufactrer's instructions. If the cleaning agent such as described previously may then
airplane is operated in a seacoast or other salt water be used to remove oil and grime.
environment, it must be washed and waxed more fre-
quently to assure adequate protection. Special care CAUTION
should be taken to seal around rivet heads and skin
laps, which are the areas most susceptible to corro- Care should be exercised to not direct cleaning
sion. A heavier coating of wax on the leading edges agents or water streams at openings on the
of the wings, and tail and on the cowl nose cap and starter, magnetos, alternator, vacuum pump
propeller spinner will help reduce the abrasion en- or turbocharger relief valve.
countered in these areas. Reapplication of wax will
generally be necessary after cleaning with soap solu- f. Thoroughly rinse with clean warm water to re-
tions or after chemical de-icing operations. move all traces of cleaning agents.

2-39. ENGINE AND ENGINE COMPARTMENT. An CAUTION
engine and accessories wash down should be accom-
plished during each 100-hour inspection to remove Cleaning agents should never be left on engine
oil, grease, salt corrosion or other residue that components for an extended period of time.
might conceal component defects during Inspection. Failure to remove them may cause damage to
Also, periodic cleaning can be very effective in pre- components such as neoprene seals and silicone
ventive maintenance. fire sleeves, and could cause additional corro-

sion.
Precautions should be taken when working with clean-
ing agents such as wearing of rubber gloves, an apron g. Completely dry engine and accessories using
or coveralls and a face shield or goggles. Use the clean, dry compressed air.
least toxic of available cleaning agents that will satis- h. Remove the cover over the coupling area.
factorily accomplish the work. These cleaning agents i. Remove the cover from the vacuum discharge
include: (1) Stoddard Solvent (Specification P-D-680 tube.
type 1), (2) A water alkaline detergent cleaner (MI- j. Remove the cover from the vacuum relief valve
C-25769J) mixed, 1 part cleaner, 2 or 3 parts water filter, if installed.
and 8 to 12 parts Stoddard solvent or (3) A solvent k. If desired, engine cowling my be washed with
base emulsion cleaner (MIL-C-4361B) mixed 1 part the same cleaning agents, then rinsed thoroughly and
cleaner and 3 parts Stoddard solvent, wiped dry. After cleaning engine, relubricate all

*_______ , control arms and moving parts as required.
CAUTION L Reinstall engine cowling.

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

For maximum safety, check that the magneto
Perform all cleaning operations in well ventilated switches are OFF, the throttle is cloed, the
work areas and ensure that adequate firefighting and mixture control is in the idle cut-off position,
safety equipment is available. Do not smoke or ex- and the airplane is secured before rotating the
pose a flame, within 100 feet of the cleaning area. propeller by hand. Do not stand within the arc
Compressed air, used for cleaning agent, application of the propeller blades while turning the pro-
or drying, should be regulated to the lowest practical peller.
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m. Before starting engine rotate the propeller by 2-46. WHEEL BEARING LUBRICATION. Clean
hand no less than four complete revolutions. and repack wheel bearings at the first 100-hour

inspection and at each 500-hour inspection
2-40. PROPELLER. The propeller should be thereafter. If more than the usual number of take-
wiped occasionally with an oily cloth to remove off and landings are made. extensive taxiing is
grass and bug stains. In salt water areas. this will required or the aircraft is operated in dusty areas
assist in corrosion-proofing the propeller. or under seacoast conditions, clean and lubricate

wheel bearings at each 100-hour inspection.
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 2-47. WING FLAP ACTUATOR. Clean and
the flanges or hubs. If defects are found remove lubricate wing flap actuator jack screw each 100
and repair in accordance with Section 5. Discard hours as follows:
cracked wheel halves flanges or hubs and install a. Expose jack screw by operating flaps to full-

~~~new parts.~ ~ ~down position.
*~~~~new parts. "b. Clean jack screw threads with solvent rag and

dry with compressed air.
2-42. LUBRICATION.

NOTE
WARNING

It is not necessary to remove actuator
The U.S. Environmental Protection Agency ad- from aircraft to clean or lubricate threads.
vises that mechanics and other workers who
handle engine oil are advised to minimize skin c. With oil can. apply light coat of No. 10 weight.
contact with used oil and promptly remove used non-detergent oil to threads of jack screw.
oil from the skin. In a laboratory study, mice
developed skin cancer after skin was exposed to 2-48. ROD END BEARINGS. Periodic inspection
used engine oil twice a week without being and lubrication is required to prevent corrosion of
waahed off, for most of their life span. Sub- the bearing in the rod end. At each 100-hour
stanes found to cause canoer ii laboratory ani- inspection. disconnect the control rods at the
mals may also cause cancer in humans,. aileron and inspect each rod end for corrosion. If

no corrosion is found. wipe the surface of the rod
end balls with general purpose oil and rotate ball

2-43. GENERAL DESCRIPTION. Lubrication freely to distribute the oil over its entire surface
requirements are outlined in figure 2-5. Before and connect the control rods to the aileron. If
adding lubricant to a fitting. wipe the fitting free of corrosion is detected during inspection. install new
dirt. Lubricate until grease appears around part rod ends.
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.
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HYDRAULIC FLUID:
SPEC. NO. MIL-H-5606

SPECIFIED AVIATION GRADE FUELS:

WARNING

ONLY AVIATION GRADE FUELS ARE APPROVED FOR USE.

ENGINE MODEL APPROVED FUEL GRADES NOTE

Continental TSIO-520-CE 100LL (blue) 1

100 (green) (formerly 100/130) 1

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 (OF) / OIL GRADE

00 10º 20 ° 30º 40º 50º 60º 70º 80º 90º

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.

Oil capacities for the aircraft are given in the following chart. To minimize loss of
oil through the breather, fill 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. If
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 7

Figure 2-4. Servicing (Sheet 2 of 4)
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DAILY

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

6 FUEL BAY SUMP DRAINS:
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 DIPSICK:
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 fight 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 service strut per
paragraph 2-25.

25 HOURS

16 ENGINE OIL SYSTEM FIRST 25 HOUR
Drain engine oil and change external oil filter (if equipped). Refill engine with ashless dipersant
oil.

21 HYDRAULIC POWER PACK
Check fluid level each 25 hours and after a gear extension which utilises the emergency hand
pump.

50 HOURS

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

100 HOURS

2 FUEL AIR CONTROL UNIT SCEEN:
Remove and clean screen

4 INDUCTION AIR FILTER
Clean flter per paragraph 2-21. Replace as required.

5 VACUUM RELIEF VALVE FILTER:
Replace each 100 hours.

Figure 2-4. Servicing (Sheet 3 of 4)
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100 HOURS

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

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

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

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

13 BATTERY:
Check electrolyte level and clean battery compartment each 100 hours or each 90 days.

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

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

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

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

19 FUEL STRAINER
Dissemble and clean strainer bowl and screen.

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

200 HOURS

14 GROUND SERVICE RECEPTACLE:
Connect to 24-volt, D.C. negative-ground power unit for cold weather starting and lengthy ground
maintenance of the aircraft electrical equipment with the exception 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

11 VACUUM SYSTEM CENTRAL AIR FILTER:
Replace every 600 hours or annually. Refer to paragraph 2-22.

4 INDUCTION AIR FILTER
Replace evey 500 hours or annually. Refer to paragraph 2-21.

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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ALL PIANO
HINGES

BATTERY
TERMINALS

PL

MAIN GEAR
PIVOT ASSEMBLY

TRIMWHEEL OG
BEARINGS

OILITE BEARINGS

BUNGEE SCREW &
SPROCKET DRIVE
NUT THREADS

Refer also to Inspection Chart
in this Section and to Section
9 of this manual

ELECTRIC TRIM
ASSEMBLY

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

NOSE GEAR
DOWN LOCK
MECHANISM WING ATTACH

THE LOCKING HOOKS HAVE BEEN
DRY FILM LUBRICATED AT THE
FACTORY AND SHOULD LAST THE 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

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)
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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
91.409(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:
(a) If 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. If 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 Inspection
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
utilized 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.
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C. Inspection Charts.

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 certified airframe
and powerplant mechanic in performance of his duties. As the one primarily
responsible for this airworthiness of the airplane, the owner or operator should
select only qualified personnel to maintain the airplane.

(1) 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 intervals until the oper-
ator can set his own inspection penods based on field experience. The operator's inspection in-
tervals 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 prior 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 originally 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.

(2) 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 includes all 50-, 100-, and 200-hour items plus
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.
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D. Inspection Guidelines.
(1) The Inspection Charts are to be used as a recommended inspection outline. Detailed information

of systems and components in the airplane 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.

(2) 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.

(3) 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, cleanliness, corrosion, deformation, sealing, and tension.

(4) 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.

(5) 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.

(6) WIRING: Inspect for security, chafing, burning, arcing, defective insulation, loose or broken ter-
minals, heat deterioration, and corroded terminals.

(7) STRUCTURAL FASTENERS: Inspect for correct torque in accordance with applicable torque
values. Refer to Bolt Torque Data during installation or when visual inspection 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.

(8) FILTERS, SCREENS, AND FLUIDS: Inspect for cleanliness and the need for replacement at
specified intervals.

(9) System check (operation or function) requiring electrical power must be performed using 28.5
± 0.25 volts bus voltage. This will ensure all components are operating at their 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 Station License (Federal Communication Commission Form

556 if transmitter is installed).
4) Radio Telephone Station License (Federal Communication Commission

Form 409 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 (all 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, Propeller, and Avionics Maintenance Records.
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2-50. 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 completion,

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) Engine temperatures and pressures.
(b) Static RPM. (Also refer to Section 12 of this manual.)
(c) Magneto drop. (Also refer to Section 12 of this manual.)
(d) Engine response to changes in power.
(e) Any unusual engine noises.
(f) Fuel selector and/or shutoff valve; operate engine on each tank (or cell) position and OFF

position long enough to ensure shutoff and/or selector valve functions properly.
(g) Idling speed and mixture; proper idle cut-off.
(h) Alternator and ammeter.
(i) Suction gage.
(j) Fuel flow indicator.

(2) After 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 Revision 1
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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

A
Placards (Refer to Pilot's Operating Handbook).

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

B
Fuselage (Section 3).

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.

B 2 Internal Fuselage Structure - Inspect bulkheads, doorposts, • B
stringers, doublers, and skins for corrosion, cracks,
buckles, and loose rivets, bolts and nuts.

B 3 Control Wheel Lock - Check general condition and •
operation.

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

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

B 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.

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

B 8 Pilot's and Copilot's Inertia Reels - Inspect for security of •
installation, proper operation, and evidence of damage.

B 9 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.

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 EACH EACH
condition and clean as required. 400 1

B 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).

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

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

B 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. Refer to Section 3.

Revision 2 2-27



MODEL P210 SERIES SERVICE MANUAL
SPECIAL

EACH EACH EACH INSPECTIONS
2-51 INSPECTION TIME LIMITS. (MODEL P210 50 100 200

AIRPLANES.) HOURS HOURS HOURS HOURS YEARS

B 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 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.

B 48 Pressurization Plumbing Components - Inspect for
condition, security, and loose connections.

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.

C
Wings and Empennage (Section 4).

C 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
for cracks, wrinkles, loose rivets, corrosion, or other
damage.

C 4 Metal Lines, Hoses, Clamps, and Fittings - Check for
leaks, condition, and security. Check for proper routing
and support.

C 5 Wing Access Plates - Check for damage and security of
installation.

C 6 Vertical and Horizontal Stabilizers, Tips and Tailcone *
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,
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.

D
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 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 3 Brake Lines, Wheel Cylinders, Hoses, Clamps, and Fittings EACH EACH
- Check for leaks, condition, and security and hoses for 400 1
bulges and deterioration. Check brake lines and hoses for
proper routing and support. (See Cessna SEB92-8)
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EACH EACH EACH INSPECTIONS

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

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.

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

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

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

D 10 Wheel Bearings - Clean, inspect and lube.__ C
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 cycles.

NOTE: The airplane must be placed on lacks 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.

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

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. _
D 20 Powerpack - Hydraulic fluid contamination check. D
D 21 Powerpack - Check condition and wear of brushes in E

servomotor.
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).
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2-51 INSPECTION TIME LIMITS. (MODEL P210 so 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 all rubber goods.

E
Aileron Control System (Section 6).

E 1 Ailerons, Hinges - Check condition, security and operation.
E 2 Aileron Structure, Control Rods, Hinges, Balance Weights, *

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

E 3 Ailerons and Cables - Check operation and security of
stops. Check cables for tension, routing, fraying,
corrosion, and tumbuckle 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 Aileron Controls - Check freedom of movement and proper
operation through full travel with and without flaps
extended.

F
Wing Fap Control System (Section 7).

F 1 Faps - 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 Rap Structure, Linkage, Bellcranks, 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 security.
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 for condition,
security, and operation.
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2-51 INSPECTION TIME LIMITS. (MODEL P210 so 100 200
AIRPLANES.) HOURS HOURS HOURS HOURS YEARS

G 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.

H
Elevator Trim Tab Control System (Section 9).

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

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

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.

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

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

H 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.

1 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.

1 4 Rudder - Check internal surfaces for corrosion, condition
of fasteners, and balance weight attachment.

J
Engine (Section 12).

J 1 Cowling and Cowl Faps - Inspect for cracks, dents, and
other damage, securty of cowl 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 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.
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2-51 INSPECTION TIME LIMITS. (MODEL P210 50 100 200
AIRPLANES.) HOURS HOURS HOURS HOURS YEARS

J 5 Ignition Switch and Electrical Harness - Inspect for *
damage, condition, and security.

J 6 Firewall Structure - Inspect for wrinkles, damage, cracks, _
sheared rivets, etc. Check cowl shock mounts for
condition and security.

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

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 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.

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

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

J 12 Alternator and Electrical Connections - Check condition * K
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 L
for wear.

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 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 18 Auxiliary (Electric) Fuel Pump - Check pump and fittings * U
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 * M
electrical leads for condition. Check timing to engine and
internal timing if engine timing requires adjustment.

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

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 plugs-to-bonom and bottom plugs-to-top.

J 24 Cylinder Compression - Perform 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.
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INSPECTION TIME LIMITS. (MODEL P210
2-51 AIRPLANES.)
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
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 looseness and retorque
as necessary. Check crankcase breather lines
for obstructions, security, and general condition.

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, 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 security.

J 33 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.

J 34 Heater Components - Inspect all components
for condition and security.

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).
b. Add recommended grade aviation oil to

replace oil lost in existing filter.
J 36 Engine Oil Change -

Turbocharged and Normally Aspirated Engines
With Oil 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.

J 37 Engine Oil Change -
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.

EACH
50

HOURS

EACH
100

HOURS

EACH
200

HOURS

SPECIAL
INSPECTIONS

HOURS YEARS

.

.

.
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2-51 INSPECTION TIME LIMITS. (MODEL 210 &
T210 AIRPLANES.)

J 38 Fuel Manifold - Valves, Valve Covers, and Fuel
System.

J 39 Engine Fuel Injection Nozzles.
K Fuel System (Section 13).
K 1 Integral Fuel Tanks - Check for evidence of

leakage and condition of fuel caps, adapters, and
placards.

K 2 Integral Fuel Tanks - Drain fuel and check tank
interior and outlet screens.

K 3 Fuel System - Inspect plumbing and components
for mounting and security.

K 4 Fuel Tank Drains - Drain water and sediment.
K 5 Fuel Tank Vent Lines and Vent Valves - Check

vents for obstruction and proper positioning.
Check valves for operation.

K 6 Fuel Selector Valve - Check controls for detent in
each position, security of attachment, and for
proper placards.

K 7 Throttle - Operated Auxiliary Fuel Pump Switch.
Check condition of wiring and security of
components. Perform rigging check (refer to
Paragraph 13-35).

K 8 Fuel Strainer, Drain Valve, and Controls - Check
freedom of movement, security, and proper
operation. Disassemble, flush, and clean screen
and bowl.

K 9 Fuel Quantity Indicators - Check for damage,
security of installation, and perform accuracy
test.

L Propeller and Propeller Governor (Section
14).

L 1 Propeller Governor and Control - Inspect for oil
and grease leaks. If leakage is evident, refer to
McCauley Service Manual.

L 2 Propeller Mounting - Check for security of
installation.

L 3 Propeller Blades - Inspect for cracks, dents,
nicks, scratches, erosion, corrosion, or other
damage.

L 4 Spinner - Check general condition and
attachment.

L 5 Spinner and Spinner Bulkhead - Remove
spinner, wash, and inspect for cracks and
fractures.

L 6 Propeller Mounting Bolts - Inspect mounting bolts
and safety wire for signs of looseness. Retorque
mounting bolts as required.

L 7 Propeller Hub - Check general condition.
L 8 Propeller Governor and Control - Check for

security and operation of controls.
L 9 Propeller Assembly - Overhaul.
M Utility Systems (Section 15).
M 1 Ventilation System - Inspect clamps, hoses, and

valves for condition and security.
M 2 Heater Components, Inlets, and Outlets - Inspect

all lines, connections, ducts, clamps, seals, and
gaskets for condition, restriction, and security.

M 3 Cabin Heat and Ventilation Controls - Check
freedom of movement through full travel. Check
friction locks for proper operation.

EACH
50

HOURS

EACH
100

HOURS

EACH
200

HOURS

SPECIAL
INSPECTIONS

HOURS YEARS

X

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

M 4 Pitot Tube and Stall Warning Vane - Check for 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.
M 7 Heated Windshield Panel - Check operation, security of

installation, electrical wiring, and condition of storage bag.
M 8 Oxygen System - Inspect masks, hoses, lines, and fittings *

for condition, routing, and support. Test operation and
check for leaks.

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

N
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, 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 * U
security.

N 6 Instruments - Check general condition and markings for
legibility.

N 7 Instrument Lines, Fittings, Ducting, and Instrument Panel
Wiring - Check for proper routing, support, and security of
attachment.

N 8 Static System - Inspect for security of installation,
cleanliness, and evidence of damage.

N 9 Navigation Indicators, Controls, and Components - Inspect
for condition and security.

N 10 Airspeed Indicator, Vertical Speed Indicator, and Magnetic EACH
Compass - Calibrate. 2

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

N 12 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.

N 13 Avionics Operating Controls - Inspect for security and
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
and electrical connectors, condition and security of wire
routing. Also check for evidence of damage and
cleanliness.
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N 15 Microphones, Headsets, and Jacks - Inspect for
cleanliness, security, and evidence of damage.

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

Electrical Systems (Section 17).

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 wiring.

2 Instrument, Cabin, Navigation, Beacon, Strobe, and *-
Landing Lights - Check operation, condition of lens, and
security of attachment.

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

4 Battery - Check general condition and security. Check * V
level of electrolyte.

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

6 Switch and Circuit Breaker Panel, Terminal Blocks, and
Junction Boxes - Inspect wiring and terminals for condition
and security.

7 Alternator Control Unit - Inspect wiring, mounting,
condition, and wire routing.

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

9 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.

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, alternator 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.

R
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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AIRPLANES.) HOURS HOURS HOURS HOURS YEARS

R 3 Ensure all Maintenance Record Entries required by
Federal Aviation Regulations are completed before
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 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 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 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
flexible hoses (Continental Motors installed): refer to Continental Motors Maintenance Manual and Con-
tinental Motor Engine Service Bulletins.

P. Replace check valves in turbocharger oil lines each 1000 hours.
Q. 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.

R. Each 1000 hours.
S. See McCauley Service Manual; refer to list of publication.
T. Replace every 500 hours.
U. Replace filter each 100 hours.
V. Check electrolyte level and clean battery box each 100 hours or 90 days.
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W. Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory
Service Bulletin No. 0003, or latest revision.

X. 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.

Y. At the first 100-hour inspection on new, rebuilt or overhauled engines, remove and clean the fuel
injection nozzles. Thereafter, the fuel injection nozzles 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 - Item may be overhauled as defined in FAR 43.2 or it can be replaced.

NOTE: Replacement - Item must be replaced with a new item or a serviceable item that is within its
service life and time limits or has been rebuilt as defined in FAR 43.2.

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 results.

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
REPLACEMENT
TIME OVERHAUL

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, Throttle, and
Propeller Controls

Check Valve (Turbocharger
Oil Line Check Valve)

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

Oxygen Bottle - Composite
(DOT-E8162)

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

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)
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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 immediately 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 replacement and
overhaul information.

Temporary Revision Number 3
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Note 9: The air filter may be cleaned. Refer to Section 2 of this service manual. For airplanes equipped
with an air filter manufactured by Donaldson, refer to Donaldson Aircraft Filters Service Instructions
P46-9075 for detailed servicing instructions.
The address for Donaldson Aircraft Filters is:

Customer Service
115 E. Steels Corners RD
Stow OH. 44224

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

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.

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 accomplished 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 complete 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 I, 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 complete 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.
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C. Inspection Time Limitations.
(1) Each inspection interval may be exceeded by 10 hours or can be performed early at any time

prior to the regular 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 compliance of any operation scheduled, that occurs more than 10

hours ahead of schedule, the next phase due point must be rescheduled to establish a
new due point from the time of early accomplishment.

0. Procedures.
(1) The following instructions are provided to aid in implementation of the Model P210 Series Pro-

gressive Care Program Schedule.
(a) Use the Progressive Care Program Inspection Chart, 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 flight time intervals.

(b) Use the Progressive Care Program Component Overhaul and Replacement Log, pro-
vided herein, for each airplane. This log is 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 Par 91.409(d) for procedures to notify the Fed-
eral 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

REPLACEMENT NEXT OVERHAUL
PART NUMBER

COMPONENT DATE REASON FOR REPLACEMENT AIRPLANE
SERIALNUMBER HOURS DATE

NUMBER

x

x

x

x

x

x

x

x 0
x

x

x
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PROGRESSIVE CARE PROGRAM
INSPECTION CHART

AIRPLANE MODEL: P210 REGISTRATION NUMBER:

TIME TIME
INSPECTION

POINTS INSPECTION INSPECTION INSPECTION INSPECTION
DUE ACCOMPLISHED DUE ACCOMPLISHED

OPERATION 1

OPERATION 2

OPERATION 3

OPERATION 4

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 operation is 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 flying 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
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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 Aileion, Elevator, and Rudder Stops - Check for damage
and security.

B 15 Seat Tracks and Stops - Inspect seat tracks for condition
and securty 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.

C 1 Wing Surfaces and Tips - Inspect for skin damage, loose
rivets, and condition of paint.

C 6 Vertical and Horizontal Stabilizers. Tips and Tailcone -
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,
wrinkles, loose rivets, corrosion, or other damage. Inspect
vertical and horizontal stabilizer attach bolts for looseness.
Retorque as necessary. Check security of inspection
covers, farings, and tips

E 1 Ailerons, Hinges - Check condition, security and operation.
E 2 Aileron Structure, Control Rods. Hinges, Balance Weights,

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

E 5 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
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.

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 Elevator Arm - Check bolts, linkage, and push-pull tube for
condition, operation. and security. Check travels if cables
require tension adlustment 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,
bellcranks, pulleys, turnbuckles, fairleads. rub strips, etc
for proper routing, condition. and security.

I 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 ot 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.

3 Rudder Tips, Hinges. Stop Bolts, Clips, and Cable
Attachments - Check condition. security, and operation
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1

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

J I Cowling and Cowl 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

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

J 6 Firewall Structure - Inspect for wrinkles, damage, cracks,
sheared rivets, etc. Check cowl shock mounts for condition
and security

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

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
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.

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

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 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 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 18 Auxiliary (Electric) Fuel 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 it engine timing requires adlustment.
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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 terminals

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

J 24 Cylinder Compression - Perform 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 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 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 looseness and retorque as necessary. Check crankcase
breather lines for obstructions, security, and general
condition.

J 32 Turbocharger -
a. Inspect turbocharger mounting brackets, ducting,

linkage, and attaching parts for general condition,
leakage or damage, and security ot 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 tor condition and security.

J 33 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.

J 34 Heater Components - Inspect all components for condition
and security.

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. Add recommended grade aviation oil to replace oil
lost in existing filter.

J 37 Engine Oil Change -
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.
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1

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

K 1 Integral Fuel Tanks - Check for evidence of leakage and
condition of fuel caps, adapters, and placards.

K 3 Fuel System - Inspect plumbing and components for
mounting and security.

K 4 Fuel Tank Drains - Drain water and sediment.
K 5 Fuel Tank Vent Lines and Vent Valves - Check vents for

obstruction and proper positioning. Check valves for
operation.

K 7 Throttle - Operated Auxiliary Fuel Pump Switch. Check
condition of wiring and security of components. Perform
rigging check (refer to Paragraph 13-35).

K 8 Fuel Strainer, Drain Valve, and Controls - Check freedom of
movement, security, and proper operation. Disassemble,
flush, and clean screen and bowl.

L 1 Propeller Governor and Control - Inspect for oil and grease
leaks. II leakage is evident, refer to McCauley Service
Manual.

L 2 Propeller Mounting - Check for security of installation.
L 3 Propeller Blades - Inspect for cracks, dents, nicks,

scratches, erosion, corrosion, or other damage.
L 4 Spinner - Check general condition and attachment.
L 5 Spinner and Spinner Bulkhead - Remove spinner, wash,

and inspect for cracks and fractures.
L 6 Propeller Mounting Bolts - Inspect mounting bolts, and

safety-wire for signs of looseness. Retorque mounting
bolts as required.

L 7 Propeller Hub - Check general condition.
L 8 Propeller Governor and Control - Check for security and

operation of controls.

M 2 Heater Components, Inlets, and Outlets - Inspect all lines.
connections, ducts, clamps, seals, and gaskets for
condition, restriction, and security.

M 4 Pitot Tube and Stall Warning Vane - Check for 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 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 of
connections.

O 7 Alternator Control Unit - Inspect wiring, mounting, condition.
and wire routing.

O 10 External Power Receptacle and Power Cables - Inspect for
condition and security.
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1
INSPECTION

SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY
Please review each of these items for required compliance

3 1 Fuselage Surface - Inspect for skin damage, loose rivets, A
condition of paint, and check pilot-static ports and drain holes
for obstruction. Inspect covers and fairings for security.

B 2 Internal 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.

B 11 Upholstery, Headliner. Trim, and Carpeting - Check condition EACH EACH
and clean as required. 400 1

D 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 lines 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, bolts and nuts and security of
attachment.

D 10 Wheel Bearings - Clean, inspect and lube. C
D 20 Powerpack - Hydraulic fluid contamination check. D
D 21 Powerpack - Check condition and wear of brushes in E

servomotor.
D 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
~~~~~~__________________________________________ 1 ______

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

J 4 Engine Propeller Controls, and Linkage - Check general G I
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 alternator 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 timing 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
fuel leaks. Check for abrasions, chafing, security, proper routing
and support and for evidence of deterioration.
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1
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,

bulges 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). O

b. Add recommended 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 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 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 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 V

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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CESSNA PROGRESSIVE CARE
MODEL P210

INSPECTION

SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY
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
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 1
Special Inspections Legends:

A. 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.

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
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.

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 Information covering Slick magnetos is available from Cessna Supply Division. Order
1037C 1-13 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 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 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.

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 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.

P. Replace check valves in turbocharger oil lines each 1000 hours.
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Q. 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.

R. Each 1000 hours.
S. See McCauley Service Manual; refer to list of publication.
T. Replace every 500 hours.
U. Replace filter each 100 hours.
V. Check electrolyte level and clean battery box each 100 hours or 90 days.
W. Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory Ser-

vice Bulletin No. 0003.
X. 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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INSPECTION COMPLETED BY

B 1 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.

B 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.

B 8 Pilot's and Copilot's Inertia Reels - Inspect for security of
installation, proper operation, and evidence of damage.

B 9 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.

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

B 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).

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

B 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 Refer to Section 3.

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

D 1 Brakes, Master Cylinders, and Parking Brake - Check
master cylinders and parking brake mechanism tor
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.

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

D 7 Nose Gear Steering Mechanism - Check for wear, security,
and proper rigging.
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INSPECTION COMPLETED BY

D 8 Nose Gear - Inspect torque links, steering rods. and boots
for condition and security 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.

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

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 cycles.

NOTE: The airplane must be placed on lacks
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.

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

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 19 Powerpack - Clean self relieving check valve filter
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).

J 1 Cowling and Cowl 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.

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 tor proper operation.

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

2-54 Revision 2



MODEL P210 SERIES SERVICE MANUAL

CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 2

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

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 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 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.

J 37 Engine Oil Change -
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 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 Propeller Governor and Control - Inspect for oil and grease

leaks. If leakage is evident, refer to McCauley Service
Manual.

L 2 Propeller Mounting - Check for security of installation.
L 3 Propeller Blades - Inspect for cracks, dents, nicks,

scratches, erosion, corrosion, or other damage.
L 4 Spinner - Check general condition and attachment.
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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.

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

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

1 Brakes - Test toe brakes and parking brake for proper
operation.
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SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY
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.

B 2 Internal 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.

B 11 Upholstery, Headliner, Trim, and Carpeting - Check condition EACH EACH
and clean as required. 400 1

D 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 lines 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, bolts and nuts and security of
attachment.

D 10 Wheel Bearings - Clean, inspect and lube. C
D 20 Powerpack - Hydraulic fluid contamination check. D
D 21 Powerpack - Check condition and wear of brushes in E

servomotor.
D 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, secunty 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
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 timing 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 O
fuel leaks. Check for abrasions, chafing, security, proper routing
and support and for evidence of deterioration.
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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 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 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). O

b. Add recommended 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 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 clamps, hoses, and valves for 400 EACH

condition and security. I
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 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 V

electrolyte.
P 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.

2-58 Revision 2



MODEL P210 SERIES SERVICE MANUAL

CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 2
INSPECTION
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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.
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Special Inspections Legends:

A. 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.

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
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.

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 Information 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 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 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.

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 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.

P. Replace check valves in turbocharger oil lines each 1000 hours.
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Q. 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.

R. Each 1000 hours.
S. See McCauley Service Manual; refer to list of publication.
T. Replace every 500 hours.
U. Replace filter each 100 hours.
V. Check electrolyte level and clean battery box each 100 hours or 90 days.
W. Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory Ser-

vice Bulletin No. 0003.
X. 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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INSPECTION COMPLETED BY

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

B 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. Refer to Section 3

C 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 for
cracks, wrinkles, loose rivets, corrosion, or other damage.

C 4 Metal Lines. Hoses, Clamps, and Fittings - Check for leaks,
condition, and security. Check for proper routing and
support.

C 5 Wing Access Plates - Check for damage and security of
installation

C 6 Vertical and Horizontal Stabilizers. Tips and Tailcone -
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,
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.

E 1 Ailerons. Hinges - Check condition, security and operation.
E 2 Aileron Structure, Control Rods, Hinges, Balance Weights,

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

E 3 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
fairleads and rub strips for condition.

E 5 Aileron Controls - Check freedom of movement and proper
operation through full travel with and without flaps
extended.

F I 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, Bellcranks, 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 security.
Check actuator for condition and security.
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INSPECTION COMPLETED BY
1 Elevator Control - Check freedom ot 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 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,
bellcranks, 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).

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, tailed
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.

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 weight attachment.

J 1 Cowling and Cowl 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.

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 5 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
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.

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

J 11 Alternate Induction Air System - Check for obstructions,
operation, and security.
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INSPECTION COMPLETED BY
J 12 Alternator and Electrical 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 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 18 Auxiliary (Electric) Fuel 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 plugs-to-bottom and bottom plugs-to-top.

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 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 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 looseness and retorque as necessary. Check crankcase
breather lines for obstructions, security, and general
condition.
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INSPECTION COMPLETED BY
J 32 T urbocharger -

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 34 Heater Components - Inspect all components for condition
and security.

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).

b. Add recommended grade aviation oil to replace oil
lost in existing filter.

J 37 Engine Oil Change -
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 1 Integral Fuel Tanks - Check for evidence of leakage and
condition of fuel caps, adapters, and placards.

K 3 Fuel System - Inspect plumbing and components for
mounting and security.

K 4 Fuel Tank Drains - Drain water and sediment.
K 5 Fuel Tank Vent Lines and Vent Valves - Check vents for

obstruction and proper positioning. Check valves for
operation.

K 7 Throttle - Operated Auxiliary Fuel Pump Switch. Check
condition of wiring and security of components. Perform
rigging check (refer to Paragraph 13-35).

K 8 Fuel Strainer, Drain Valve, and Controls - Check freedom of
movement, security, and proper operation. Disassemble,
flush, and clean screen and bowl.

L 1 Propeller Governor and Control - Inspect for oil and grease
leaks. If leakage is evident, refer to McCauley Service
Manual.

L 2 Propeller Mounting - Check for security of installation.
L 3 Propeller Blades - Inspect for cracks, dents, nicks,

scratches, erosion, corrosion, or other damage.
L 4 Spinner - Check general condition and attachment.
L 5 Spinner and Spinner Bulkhead - Remove spinner, wash,

and inspect for cracks and fractures.
M 2 Heater Components, Inlets, and Outlets - Inspect all lines,

connections, ducts, clamps, seals, and gaskets for
condition, restriction, and security.

M 4 Pitot Tube and Stall Warning Vane - Check for 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.

Revision 2 2-65



MODEL P210 SERIES SERVICE MANUAL

CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 3

Registration No. Airplane Model and SN Airplane Time

INSPECTION COMPLETED BY
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 of
connections.
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SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY
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.

B 2 Internal 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.

B 11 Upholstery, Headliner, Trim, and Carpeting - Check condition EACH EACH
and clean as required. 400 1

D 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 lines 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, bolts and nuts and security of
attachment.

D 10 Wheel Bearings - Clean, inspect and lube. C
D 20 Powerpack - Hydraulic fluid contamination check. D
D 21 Powerpack - Check condition and wear of brushes in E

servomotor.
D 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 alternator 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 timing 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 O
fuel leaks. Check for abrasions, chafing, security, proper routing
and support and for evidence of deterioration.
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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,

bulges 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). O

b. Add recommended 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 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 clamps, hoses, and valves for 400 EACH

condition and security.

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 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 V
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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SPECIAL INSPECTION AND YEARLY ITEMS HOURS YEARS COMPLETED BY
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.
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Special Inspections Legends:

A. 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.

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
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.

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 Information 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 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 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.

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 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.

P. Replace check valves in turbocharger oil lines each 1000 hours.
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Q. 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.

R. Each 1000 hours.
S. See McCauley Service Manual; refer to list of publication.
T. Replace every 500 hours.
U. Replace filter each 100 hours.
V. Check electrolyte level and clean battery box each 100 hours or 90 days.
W. Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory Ser-

vice Bulletin No. 0003.
X. 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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A 1 Placards and Decals - Inspect presence, legibility, and
security. Consult Pilot's Operating Handbook and FAA-
Approved Airplane Flight Manual for required placards.

B 1 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.

B 2 Internal Fuselage Structure - Inspect bulkheads, doorposts,
stringers, doublers, and skins for corrosion, cracks,
buckles, and loose rivets, bolts and nuts.

B 3 Control Wheel Lock - Check general condition and
operation.

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

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

B 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.

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

B 8 Pilot's and Copilot's Inertia Reels - Inspect for security of
installation, proper operation, and evidence of damage.

B 9 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.

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

B 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.)

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

B 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. Refer to Section 3.

B 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 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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INSPECTION COMPLETED BY

B 48 Pressurization Plumbing Components - Inspect for
condition, security, and loose connections.

B 49 Pressurization Bleed Air Dump Valves - 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.

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
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.

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 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.

D 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.

I 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 cowl 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 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 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 Seals - Check condition and security of
attachment.
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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 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.

J 37 Engine Oil Change -
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 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 placarding.
L 1 Propeller Governor and Control - Inspect for oil and grease

leaks. If leakage is evident, refer to McCauley Service
Manual.

L 2 Propeller Mounting - Check for security of installation.
L 3 Propeller Blades - Inspect for cracks, dents, nicks,

scratches, erosion, corrosion, or other damage.
L 4 Spinner - Check general condition and attachment.
M 3 Cabin Heat and Ventilation Controls - Check freedom of

movement through full travel. Check friction locks for
proper operation.

M 4 Pitot Tube and Stall Warning Vane - Check for 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.
M 7 Heated Windshield Panel - Check operation, security of

installation, electrical wiring, and condition of storage bag.
M 8 Oxygen System - Inspect masks, hoses, lines, and fittings

for condition, routing, and support. Test operation and
check for leaks.

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

N 6 Instruments - Check general condition and markings for
legibility.

N 7 Instrument Lines, Fittings, Ducting, and Instrument Panel
Wiring - Check for proper routing, support, and security of
attachment.

N 8 Static System - Inspect for security of installation,
cleanliness, and evidence of damage.

N 9 Navigation Indicators, Controls, and Components - Inspect
for condition and security.

N 12 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.

N 13 Avionics Operating Controls - Inspect for security and
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
and electrical connectors, condition and security of wire
routing. Also check for evidence of damage and
cleanliness.

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

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 wiring.

O 2 Instrument, Cabin, Navigation, Beacon, Strobe, and Landing
Lights - Check operation, condition of lens, and security of
attachment.

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

O 6 Switch and Circuit Breaker Panel, Terminal Blocks, and
Junction Boxes - Inspect wiring and terminals for condition
and security.

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

O 9 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.

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

B 2 Internal 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.

B 11 Upholstery, Headliner, Trim, and Carpeting - Check condition EACH EACH
and clean as required. 400 1

D 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 lines 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, bolts and nuts and security of
attachment.

D 10 Wheel Bearings - Clean, inspect and lube. C
D 20 Powerpack - Hydraulic fluid contamination check. D
D 21 Powerpack - Check condition and wear of brushes in E

servomotor.
D 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 alternator 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 timing 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 O
fuel leaks. Check for abrasions, chafing, security, proper routing
and support and for evidence of deterioration.
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CESSNA PROGRESSIVE CARE
MODEL P210

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 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,

bulges 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). O

b. Add recommended 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 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 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 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 V

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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CESSNA PROGRESSIVE CARE
MODEL P210

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 all Maintenance Record Entries required by Federal
Aviation Regulations are completed before returning the airplane
to service.
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CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 4

Special Inspections Legends:

A. 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.

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
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.

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 Information 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 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 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.

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 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.

P. Replace check valves in turbocharger oil lines each 1000 hours.

2-80 Revision 2



MODEL P210 SERIES SERVICE MANUAL

CESSNA PROGRESSIVE CARE
MODEL P210

OPERATION NO. 4

Q. 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.

R. Each 1000 hours.
S. See McCauley Service Manual; refer to list of publication.
T. Replace every 500 hours.
U. Replace filter each 100 hours.
V. Check electrolyte level and clean battery box each 100 hours or 90 days.
W. Overhaul or replace Dukes Electrical Fuel Boost Pump at 10 years. Refer to Dukes Mandatory Ser-

vice Bulletin No. 0003.
X. 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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SECTION 3

FUSELAGE

Page No.
TABLE OF CONTENTS Aerofiche/Manual

FUSELAGE . ...... .. 1E23/3-1 3rd and 4th .......... 1F18/3-18
WINDOWS/WINDSHIELD ...... 1E23/3-1 Description ..... . . . 1F18/3-18

Description ....... . . 1E23/3-1 Removal/Installation . . . . . . 1F18/3-18
Cleaning/Waxing . . . . .... 1E23/3-1 Bench (5th and 6th). ....... 1F18/3-18
Windshield/Window Description . ..... . 1F18/3-18
Installation Techniques ..... 1E23/3-1 Rmoval/Installation .. . . . . 1F18/3-18

Repairs . . . . . . . . . . . . 1E24/3-2 Repair . . . . . . . . . . . 1F18/3-18
Scratches ........... 1E24/3-2 CABIN UPHOLSTERY ....... 1F18/3-18
Inspection Criteria . ..... . 1F1/3-3 Materials and Tools ...... . 1F18/3-18

WINDSHIELD ...... .. . 1F4/3-5A Soundproofing . ..... ... 1F18/3-18
Removal/Installation ....... 1F4/3-5A Cabin Headliner. . ..... .. 1F24/3-24

WINDOWS ........... 1F4/3-5A Removal .......... 1F24/3-24
Foul Weather Removal ...... 1F4/3-5A Installation .......... . 1F24/3-24
Main Cabin Removal ....... 1F4/3-5A UPHOLSTERY PANELS . .. .. 1F24/3-24

CABIN DOOR .......... 1F6/3-6 Removal/Installation ....... 1F24/3-24
Description . ......... 1F6/3-6 CARPETING . .......... 1G1/3-25
Removal/Installaton ....... 1F6/3-6 Removal/Installation . . . . . . . 1G1/3-25
Removal/Installation ....... 1F6/3-6 SAFETY PROVISIONS ....... 1G1/3-25

Installing New Door ...... 1F6/3-6 Baggage Net .. . . . . . . . 1G1/3-25
Rigging ........... 1F6/3-6 Description . ....... . . 1G1/3-25

Lock .. .......... 1F6/3-6 Safety Belts . ...... . . 1G1/3-25
Seals ............ 1F6/3-6 Description. . .......... 1G1/3-25

EMERGENCY DOOR ....... 1F17/3-17 Shoulder Harness ........ 1G1/3-25
Removal/Instllation ..... .. . 1F17/3-17 Description. ... ... . 1G1/3-25

Disposal of Gas Spring .... . 1F17/3-17 Inartia Reel Harness .. . .... 1G1/3-25
BAGGAGE DOOR ......... 1F17/3-17. Description. ....... .. 1G1/3-25

Removal . ......... . 1F17/3-17. Removal/Installation ...... 1G1/3-25
Installation .......... 1F17/3-17. SEALANT TABLE . .. ..... 1G1/13-25

SEAT ............. 1F17/3-17. SEAT RAIL INSPECTION .. . . . . 1G4/3-28
Pilot ............. 1F17/3-17.
Copilot . .......... 1F17/3-17

3-1. FUSELAGE. The feed and speed of the drill is critical. The follow-
ing chart indicates drill speed for various thicknesses

3-2. WINDOWS AND WINDSHIELD. of acrylic.

3-3. DESCRIPTION. The windshield and windows Material Thickness Drill Speed
are single-piece acrylic plastic panels held by form- 1/16" to 3/16" 1500 to 4500 rpm
ed retainers secured to the fuselage with screws and 1/4" to 3/8" 1500 to 2000 rpm
nuts. Sealer EC-1608 B and A (accelerator) (3 M Co), 7/16" 1000 to 1500 rpm
or equivalent sealers are used throughout the pres- 1/2" 500 to 1000 rpm
surized cabin construction. 3/4" 500 to 800 rpm

1" 500 rpm
3-4. CLEANING AND WAXING. (Refer to Section 2.)

Specifications for the twist drill used to drill acrylics
3-5. WINDSHIELD AND WINDOW INSTALLTATION
TECHNIQUES: is as follows:

Special drills must be used when drilling holes in Shallow holes - when hole depth to hole diame-
acrylic. Standard drills will cause the hole to be over- ter ratio is less than 1.5 to 1. the drill shall
sized, distorted, or excessively chipped. have an included tip angle of 55 degrees to 60

degrees and a lip clearance angle of 15 degrees
Whenever possible, a coolant such as a plastic drilling to 20 degrees.
wax should be used to lubricate the drill bit. Cessna
recommends 'Reliance" drill wax or Johnson No. 140 Medium deep holes - when hole depth ot hole
Stick Wax. diameter ratio is from 1.5 to 1 up to 3 to 1. the

drill shall have an included tip angle of 60 de-
Drilled holes should be smooth with a finish of 125 grees to 140 degrees and a lip clearance angle
rhr. of 15 degrees to 20 degrees.
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Deep holes - when hole depth to hole diameter No repairs of any kind are recommended on
ratio is greater than 3.0 to 1, the drill shall highly stressed or compounded curves where
have an included tip angle of 140 degrees and a the repair would be likely to affect the pilots
lip clearance of 12 degrees to 15 degrees. or copilots field of vision.

Parts which must have holes drilled shall be backed Damaged window panels and windshield may be re-
up with a drill fixture. Holes may be drilled through moved and replaced if the damage is extensive.
the part from one side. However, less chipping However, certain repairs as prescribed in the fol-
around holes will occur if holes are drilled by drilling lowing paragraphs can be made successfully without
the holes from both sides. This is accomplished by removing the damaged part from the aircraft. Curved
using a drill with an acrylic backup piece on the areas are more difficult to repair than flat areas and
opposite side. Remove the drill from the hole and any repaired area is both structurally and optically
switch the backup plate and finish drilling from the inferior to the original surface.
opposite side.

3-7. SCRATCHES on clear plastic surfaces can be
3-6. REPAIRS. removed by hand-sanding operations followed by buf-

fing and polishing, if steps below are followed care-
WARNING fully.

a. Wrap a piece of No. 320 (or finer) sandpaper or
If temporary repairs are made, aircraft must abrasive cloth around a rubber pad or wood block.
be operated in unpressurized mode until re- Rub the surface around the scratch with a circular
placement of windows can be made. 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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II
109

i

Detail A

1. Retainer Center.
2. Retainer Lower.
3. Cup.
4. Windshield.
5. Sliding Window (foul weather). I 8
6. Door Seal.
7. Window Seal.
8. Type ISealer. (See Table, page 3-25 )D l9. Type I Sealer. 10 Detail

10. Windshield.

Figure 3-1. Windshield Installation.

clean water to prevent scratching the surface further. e. When buffing is finished, wash the area thor-
Use minimum pressure and cover an area large oughly and dry with a soft flannel cloth. Allow the
enough to prevent the formation of "bull's-eyes" or surface to cool and inspect the area to determine if
other optical distortions. full transparency has been restored. Then apply a

b. Continue the sanding operation, using progres- thin coat of hard wax and polish the surface lightly
sively finer grade of abrasives until the scratches with a clean flannel cloth.
disappear.

c. When the scratches have been removed, wash 3-8. PLASTIC WINDOWS INSPECTION CRITERIA.
the area thoroughly with clean water to remove all
gritty particles. The entire sanded area will be NOTE
clouded with minute scratches which must be re-
moved to restore transparency. Rubbing the plastic surface with a dry cloth

d. Apply fresh tallow or buffing compound to a will build up an electrostatic charge which
motor-driven buffing wheel. Hold the wheel against attracts dirt particles and may eventually
the plastic surface, moving it constantly over the cause scratching of the surface. After the
damaged area until cloudy appearance disappears. wax has hardened, dissipate this charge by
A 2000-foot-per-minute surface speed is recommend- rubbing the surface with a slightly damp
ed to prevent overheating and distortion. chamois. This will also remove the dust

particles which have collected while the wax
NOTE is hardening.

Polishing can be accomplished by hand but it f. Minute hairline scratches can often be removed
will require a considerably longer period of by rubbing with commercial automobile body cleaner
time to attain the same result as a buffing or fine-grade rubbing compound. Apply with a soft,
wheel. clean, dry cloth or imitation chamois.
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6

3 ·

1. Windshield
2. Main Cabin Door
3. Emergency Door
4. Side Windows
5. Baggage Door
6. Rear Windows
7. Hinge Pin.
8. Latch.
9. Main Spar.

Figure 3-2. Fuselage Assembly.
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3-8. PLASTIC WINDOWS INSPECTION CRITERIA (Cont).

DEFECTS CRITICAL VISION AREA NON-CRITICAL VISION AREA

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 a 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

NON-CRITICAL VISION AREA NOTE

Left windows typical
for right windows.

Figure 3-3. Critical Vision Diagram
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3-9. WINDSHIELD. (Refer to figure 3-2). 3-11. WINDOWS. Only the foul weather window is
movable in its mount, the others are stationary. The

3-10. REMOVAL AND INSTALLATION. foul weather window, most forward on main cabin
a. Remove sun visors and upper windshield mould- door, unlatches at the rear edge, swings outward,

ing. and slides aft to open.
b. Remove screws securing upper inside retainer.
c. Remove screws securing outside center strip. 3-12. FOUL WEATHER WINDOW REMOVAL AND
d. Remove screws securing lower outside retainer. INSTALLATION.
e. Ease windshield forward, at the bottom, out of a. Unlatch, pull outward, and slide window aft.

the side retainer strips and from under the cabin top b. Remove four screws from inside trim, and re-
skin. move trim.

f. Clean all retainer strips and channels using pro- c. Remove stop bolts from slide and pull window
cedures in Section 16. assembly from slide.

g. Inspect all retainers for damage and repair or d. Replace or repair as necessary, inspect seal
replace as necessary. condition, and reverse above sequence for installa-
h. Reverse the preceding steps for installation. tion.
i. When installing a new windshield check fit and

carefully file or grind away excess plastic. 3-13. REMOVAL AND REPLACEMENT OF MAIN
j. Install new plastic sleeves over screws and dip CABIN WINDOWS.

screw heads in sealer before installing. a. Remove trim from inside windows.
k. After installation remove excess sealer from b. Remove all screws around window periphery

inside and outside of windshield. from out side.
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c. Remove retainer inside, and push window from stallation. The differences are shown in the illus-
outside to remove. tration (figure 3-7). The three degree assemblies

d. To install, reverse above procedures. Seal as are used on the forward and aft faces of the door
directed in applicable illustrations. jamb. The seven degree assemblies are used on the

top and bottom faces of the door jamb.

3-14. CABIN DOOR. b. Adjustment of the lock plate/receptacle is accom-
plished by moving the receptacle up or down or in-

3-15. DESCRIPTION. Entry is provided through board or outboard. Maximum adjustment is limited
the left main cabin door. The right half door is for to two teeth in any one direction.
emergency exit only. Both doors use the same type
latches, three (3) holding the emergency door, and 3-19. RIGGING MAIN DOOR LATCH. If replacing
nine (9) on the main cabin door. Anytime parts are latch or parts of a latch, the push-pull rods will be
removed and replaced, or latch push-pull rods are disconnected. If realignment is primary, then dis-
disconnected, the rigging should be checked to insure connect push-pull rods as necessary to allow rig pin
positive latching prior to next flight. Refer to para- installation, and with the door latch in the CLOSE
graph 3-18 for rigging procedures. All latches are position complete the following:
operated with a three-position handle: OPEN, CLOSE, a. Install rigging pins in bellcranks and rotary
and LATCH. clutch bolt guide assembly

b. Rig all latch pins to dimensions shown in figure
3-16. REMOVAL AND INSTALLATION. (Refer to 3-5.
figure 3-4. ) c. Rig upper center latch pin to dimensions speci-

a. Remove door travel limit. fied in detail A.
b. Disconnect door stop arm. d. With rigging pins installed, adjust push-pull rods
c. Holding door firmly, and remove six (6) hinge to fit, and connect to latch pins and bellcranks.

mount screws. e. Remove rigging pins and check travel dimensions
d. To reinstall, reverse above sequence. specified in detail A.

f. Check rotary clutch and bolt dimensions specified

NOTE in detail C.

When fitting a new door, be cautious, be- 3-20. MAIN DOOR LOCK
cause seal must make a definite contact, a. The outside door key-lock consists of locking the
and door contour must be trimmed to fair. outside door handle with a cam sliding into a slot in

the door handle. It does not lock the door latching
e. With new door. set to contour by removing the mechanism in any other manner. Maintenance con-

receptacle assembly from the door jamb; loosen the sists of removal and replacement only.
inner receptacle nut and adjust inboard or outboard b. The interior door lock, immobilizes both latch
as required. Retorque nut to 50 to 70 lb-in. On fi- handles. It is activated on the inside by pushing a
nal fitting of door. check side clearance between bolts tab IN until flush with door. An emergency release
and their receptacles (use grease to check clearance) is located on the outside immediately above the door
Readjust inner receptacle sideways as required. Note handle. It is in the form of a push button, and func-
inboard and outboard position before loosening recep- tions to UNLOCK the inside lock mechanism from
tacle nut the outside if required for an emergency entry. The

f. Refer to paragraph 3-19 for rigging. push button is sealed to maintain cabin pressure when
operating in the pressurized mode.

3-17. REMOVAL AND INSTALLATION OF DOOR c. If the lock is to be replaced, the new one may
LATCHES. be modified to accept the original key. This is
a. Remove inside trim to expose latch-mount desirable, because the same key is used for the

screws. ignition switch and the cabin door lock. After re-
b. Disconnect latch mechanisms: push-pull rods, moving the old lock from the door, proceed as

cables, bellcranks, etc. There are nine (9) latches follows:
on the main door and three on the emergency exit 1. Remove the lock cylinder from new housing.
door. 2. Insert the original key into the new cylinder,

c. If replacing door, refer to paragraph 3-18. and file off any protrudingtumblers flush with
d. To install door latches, reverse procedures cylinder. Without removing key, check that cylinder

outlined in steps "a" and "b". rotates freely in the housing.

3. Install the lock assembly in door and check
3-18. INSTALLING NEW DOOR. (See figure 3-6.) lock operation with the door open.
When installing a new door, lock plates and latches, 4. Destroy the new key and disregard the code
mounted on the door posts and upper and lower door number on the cylinder.
frames, will have to be rigged to receive lock bolts.
There are nine (9) door latches in the cabin door. 3-21. DOOR SEALS. This airplane uses adhesive
The following Information will be helpful and assist only to fasten seals to doors. Seal is placed with
in door installation small pressurizing holes toward pressure source

a. There are two types of lockplates and receptacles (cabin). As the cabin is pressurized, the seal is
used to secure the main cabin door. A seven degree inflated at the same rate to insure a constant seal
(7° ) plate/receptacle assembly and a three degree (3° ) between doors and door frames.
plate/receptacle are utilized in the main cabin door in-
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Detail A

O. 09-inch
(minimum & constant)

1.Door Stop Arm.
2. Hinges.

3. Seal Door.
4. Foul Weather Window Latch.
5. Stationary window mount.
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1 Window Mount
2. Spring-Attach Anchor 2
3. Spring 5
4 Upper Bracket
5. Upper Link
6. Frame Assmbly
7. Mount
8. Lower Link
9. Lower Bracket

C. Stop Nut
11. Hinge Halt \
12. Hinge Pin
13. Hinge Half
14. Mount 13
15. Link Spacer
16. Slide Bar
17. Handle 12
18. Insert.
19. Spring Washer
20. Doubler
21. Striker 1 I
22. Spacer 23 '
23. Screws

NOTE I

With cabin door closed and latched, /
check area of slid ing window for wa- \ 6
ter leaks. If water leaks in around 6
seal, loosen 4 screws (23) and move \
window frame assembly outboard to 7
maximum allowed by the floating
nutplates on window frame assembly.
Retorque screws and recheck for /
water leaks.

10 A 9 < 22

213 C In n

14
.~ ' i

15 189

6/ 19 /
16 Detail A 20

Detail B

Figure 3-5. Cabin Door Sliding Window Installation.
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(See Sheet 4) B (See Sheet 4)

Exterior Lock Release,

P^~~~~,~ 4

7 Apply Door-Eze lubricant

RIGGING; PIN

1. Front Latch Pins.
2. Cable Latch Pins.e
3. Upper Center Latch Pins.
4. Aft Latch Pins. Rounded
5. Rotary Clutch Bar Latch. Slightly
6. Lower Center Latch Pin. Fabricate from .125
7. Bell Cranks. diameter welding rod.
8. Push-Pull Rods.
9. Pull Cables. * Rigging pins required

10. Lock Mechanism. at these points.

Figure 3-6. Door Latch Mechanism (Sheet 1 of 4).
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1.. in.5

15

2. Lock Pin Handle.
3. Lock Pin Cover. 16
4. Rodw
5. Link.
6. Bracket. ' 17
7. Piston.
8. O-Ring.
9. Housing.

10. Spring 18
11. Button.
12. Rod.
13. Spacer.
14. Connector.
15. Nut.
16. Nut.
17. Sleeve. 19
18. Pin.

20.C Clip. L

Cabin Door Pin Lock Installation

Figure 3-6. Door Latch Mechanism (Sheet 2 of 4).
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Upper Center Latch
Pin. shown in CLOSE
Position.

Frame

1- r- --- lS / ./i \ Frame

.10", +.00, -. 03 i

.10f"0I ' ' i !! l AFT Cable Latch Pin
.1 1 0E)"J /i Shown in CLOSE position.

*r" ~~ j;II~ Y *Detail B
Door

3'

Detail A
.12" Check in OPEN

position.

Door r Frame

2. Cable Latch Pin.
3. Upper Center Latch Pin.
5. Rotary Clutch Bar Latch. 5
6. Rotary Clutch.

NOTE -J L. Rotary Clutch Bar Latch
}~~ ~/ shown in CLOSE position.

Remove or Install Shims for proper fit
as indicated by dimensions. .38"tail C
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NOTE

Torque nut(5) to 50-70 lb-in.

B 'sX2.......... ....../~ . ~I?~' ..- ~..............
*.,, ,,,,,.,---. ....... .

:: .. , '..' ....

*^'-4 Cover al YI
i: .. ..-*---.6--' S;i D... 

.

Figure 3-7. Main Door Receptacle ItliI : ·. e:.'' .' .~- .;" _ II . ... ' '".-..
.. *i 4.^ s^ -' , 4 ,
o ". .'" ..-

2. /^^ · ' ~% 
"

4 % "/ -· t i . .. - . .

,?W : .... .. .

% i.,. .1 i . Forwrdlat. . .. Si.

.Figure 3-7. Main Door Receptacle Installation (Sheet 1 of 2).

-13~3-13
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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.

Maximum adjustment, two teeth 1
in any direction from center.

Grease cored area of recep-
tacle before checking latch fit.

TORQUE TO
50/70 LB.IN. 2

3

oT VO:Q_--.TORQUE TOI/ t 14 1 50/70 LB. IN.

/ .S Detail C
Detail A

Grease cored area of recep-
tacle before checking latch fit.

ADJUSTMENT SEQUENCE =

1. Rece pacle 1
2. Plate
3. Door Jamb
4. Nut

Scribe a pencil line
around periphery of Detail B
cover assembly prior

0(4 \ A to removal to facili-
tate reinstallUation.

Figure 3-7. Main Door Recertacle Installation (Sheet 2 of 2).
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A

DetailA 1

to latch pins. Detail B

36 13 1 2 1. Forward Window Retainer.
34 35 10 2. Hinge Pin.

33 14 3. Door SeaL
4. Upper Bracket.

5. Gas Spring.29 28Detail C .6. Lover Bracket.
7. Guide Assembly.

8. L atch Pin.
9. Bellcrank.

.
32 24 25

31 26 10. Screw. 19. Upper Spring. 28. Back Plate.
27 11. Bracket. 20. Lower Spring. 29. Spacer.

30 29 28 12. Rod. 21. Washer. 30. Bearing Plate.
13. Bellcrank. 22. Friction Shim. 31. Rod

Detail C 14. Ball. 23. Bolt Guide. 32. Bellcrank.
15. Spring. 24. Bolt Guide Bellcrank. 33. Latch Pin.
16. Rod. 25. Tube. 34. Bellcrank.
17. Bolt Latch. 26. Handle. 35. Rod.
18. Pin. 27. Door Handle Pan. 36. Shaft Assembly.

Figure 3-8. Emergency Exit 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 all gas has escaped (a few seconds). Then, slowly
half door is for exiting from the inside only, there remove scratch awl. Escaping oil will be absorbed
is no provision for entry. Two stationary windows by the towels.
are mounted in the emergency door. A preloaded e. While still holding towels over hole, push bright
gas cylinder door lift assist is utilized, because no shaft completely into cylinder to purge remaining oil.
maintenance is required; simply remove and replace f. Remove from vise and discard.
when defective. 3-25. BAGGAGE DOOR. (See figure 3-11.)
3-23. REMOVAL AND INSTALLATION.

3-26. REMOVAL. (See figure 3-11.)
a. Remove the nut from the door lift assist cylinder a. Disconnect door stop rod (23).

piston rod (lower end). Door must be supported as b. Remove hinge pin (4).
this is removed.

b. Remove the hinge screws, and the door. 3-27. INSTALLATION. (See figure 3-12.)
c. To install, reverse above procedures. a. Install hinge pin (4) from aft end of door, with

3-24. DISPOSAL OF GAS SPRING. (See figure 3-9.) end bent inboard of hinge.
b. Install shims (2) as required to obtain engage-

WARNING ment shown in detail C between striker (1) and bag-
gage door latch (20).

When removed, depressurize the gas spring NOTE
as described before discarding. Protective
eye covering must be worn whle performing The baggage door is of bonded construction.
the following steps. Reforming of this door is not permissible,

as material separation may occur in the
a. Place cylinder horizontally in bench vise and flange area.

tighten vise. 3-28. SEATS. (Refer to figure 3-12.)
b. Place several layers (4 layers minimum) of

shop towels or rags over end of cylinder in vise. 3-29. PILOT.
c. Measure 1 1/2" in from fixed end of cylinder a. ARTICULATING RECLINE/VERTICAL ADJUST.

and, using a scratch awl or pointed center punch
and hammer, drive awl or punch through the towels 3-30. COPILOT.
and into the cylinder until the gas begins to escape. a. ARTICULATING RECLINE.

d. Hold the towels and scratch awl in place until
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b. ARTICULATING RECLINE/VERTICAL ADJUST. 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.

3-31. 3RD AND 4TH. f. Reverse preceding steps for reinstallation.
a. ARTICULATING RECLINE.

3-37. REPAIR. Replacement of defective parts is
3-32. DESCRIPTION. These Seats are manually- recommended in repair of seats. However, a crack-
operated throughout their full range of operation. ed framework may be welded, provided the crack is
Seat stops are provided to limit fore-and-aft travel. not in an area of stress concentration (close to a

hinge or bearing point). The square-tube framework
3-33. REMOVAL AND INSTALLATION. is 6061 aluminum, heat-treated to a T-6 condition.

a. Remove seat stops. Use a heliarc weld on these seats, as torch welds
b. Disengage the seat adjustment pin. will destroy heat-treatment of frame structure.
c. Slide seat fore-and-aft to disengage seat rollers 3-38. CABIN UPHOLSTERY. Due to the wide selec-

from rails. 3-38. CABIN UPHOLSTERY. Due to the wide selec-
d. Liftseat out. tion of fabrics, styles and colors, it is impossible to
e. Reverse preceding steps for reinstallation. En- depict each particular type of upholstery. The follow-

sure all seat stops are reinstalled. ing paragraphs describe general procedures which
will serve as a guide in removal and replacement of

WARNING upholstery. Major work, if possible, should be done
by an experienced mechanic. If the work must be

It is extremely important that the pilot's seat done by a mechanic unfamiliar with upholstery prac-
stops are installed. Acceleration and deceler- tices, the mechanic should make careful notes during
ation could possibly permit seat to become removal of each item to facilitate replacement later.
disengaged from the seat rails and create a
hazardous situation, especially during take-off 3-39. MATERIALS AND TOOLS. Materials and
and landing. tools will vary with the job. Scissors for trimming

upholstery to size and a dull-bladed putty knife for
3-34. BENCH. (5th and 6TH.) wedging material beneath retainer strips are the

a. DOUBLE-WIDTH BOTTOM/DOUBLE-WIDTH only tools required for most trim work. Use indus-
BACK. trial rubber cement to hold soundproofing mats and

fabric edges in place. Refer to Section 18 for thermo-
3-35. DESCRIPTION. These seats are permanently plastic repairs.
bolted to the cabin structure and incorporate no ad-
justment provisions. 3-40. SOUNDPROOFING. The aircraft is insulated

with spun glass mat-type insulation and a sound dead-
3-36. REMOVAL AND INSTALLATION. ener compound applied to inner surfaces of the skin
a. Pull up on knob (1) to unlatch seat back. in most areas of the cabin and baggage compartment.
b. Remove pin (10) from guide (8) on each side of All soundproofing material should be replaced in its

seat back. original position any time it is removed. A sound-
c. Remove bolts (14) from the three seat legs. proofing panel is placed in the gap between wing and
d. Remove bolts (9) from both sides of seat bottom, fuselage and held in place by the wing root fairings.

NOTE

Bolts (9) are located inside the main gear
wheel well.
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' r 13' 3

12

82 5kiR *Wit

1. Striker. 4 Door Handle Pan.
~~12. Shim. 15. Pin. ^21 j 6

3. Bracket Assembly. 16. Bearing Assembly. = /
4. Hie Pin. 17 Hand. 1

16

5. H e Hal 18. Loc Assembly.
Detail A 2I. Striker. 14. Door Handle Pan. 7

2. Shim. 15. Pin.
3. Bracket Assembly. 16. Bearing Assembly.
4. Hinge Pin. 17. Handle. 1
5. Hinge Half. 18. Lock Assembly.
6. Baggage Door. 19. Spacer.
7. SeaL 20. Latch Assembly. .17 . 02-inch
8. Striker Plate Reinforcement 21. Lock Cap. l

9. Cam 22. Rod Support
10. Link Nut. Bracket.
11. Handle Shaft 23. Rod. Detail C C
12. Link Bolt 24 Ball Joint.
13. Latch Cover. 25 Balance Spring.

Figure 3-11. Baggage Door Installation
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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
property the aisle to the rear seat is
eliminated.

122^ / */ *^» 1

12 S

2. Seat Bottom
2. Articulating Adjustment

Handle
3. Bellcrank 10. Roller

-,od 4. Adjustment Screw 11. Adjustment Pin
I0 O Acs 5. Seat Back 12. Fore/Alt Adjustment Handle

6. Spacer 13. Stiffner
)I|~~ 7. Seat Structure 14. Trim

8. Spring 15. Seat Belt Retainer
9. Bushing

ARTICULATING
3RD AND 4TH SEATS

Figure 3-12. Seat Installation (Sheet 2 of 3)
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121

DetailB

1. Seat Back Assembly 7. Spacer
2. Bolt 8. Seat Belt
3. Seat Frame 9. Outboard Leg
4. Seat Belt Attach Brackets 10. Removeable Seat Cushion
5. Bolt 11. Skirt \'* 4
6. Bolt 12. Bolt

Detail A

BENCH (5TH AND 6TH)

Figure 3-12. Seat Installation (Sheet 3 of 3)
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5

1. Sound proofing \
2. Trim Shield
3. Zippers
4. Headliner Assembly
5. Rear Window Openings
6. Retaining Wires
7. Overhead Console

Figure 3-13. Cabin Headliner Installation

3-41. CABIN HEADLINER. (Refer to figure 3-13.) 3-43. INSTALLATION.
a. Before installation, check all items concealed

3-42. REMOVAL. by headliner for security. Use wide cloth tape to
a. Remove all overhead oxygen, ventilating and light secure loose wires to the fuselage and to seal any

consoles, sun visors, dome lights, all inside finish openings in the wing roots. Straighten tabs bent
strips and plates and any other visable retainers se- during removal of headliner.
curing headliner. b. Apply cement to inside of skin in the areas
b. Work edges of headliner free from metal teeth where soundproofing panels are not supported by

which hold fabric. wire bows and press soundproofing in place.
c. Starting at the front of headliner and working c. Insert wire bows into headliner seams and se-

toward the rear, work headliner down, removing cure the two bows at rear of headliner. Stretch the
screws through the metal tabs which hold the wire material along edges to properly center, but do not
bows to cabin top. Pry outer ends of bows loose stretch it tight enough to destroy ceiling contours or
from retainers above doors. Detach each wire bow distort wire bows. Secure edges of headliner with
in succession, the metal teeth.

d. Remove headliner assembly and bows from d. Work headliner forward, installing each wire
the aircraft. bow in place with the metal tabs. Wedge ends of wire

bows into the retainer strips. Stretch headliner just
NOTE taut enough to avoid wrinkles and maintain a smooth

contour.
Due to the difference in length and contour e. When all bows are in place and fabric edges are
of wire bows, each bow should be tagged secured, trim off excess fabric and reinstall all
to assure proper location in the headliner. items removed.

e. Remove the spun glass soundproofing panels. 3-44. UPHOLSTERY PANELS.

NOTE 3-45. REMOVAL AND INSTALLATION. Removal of
the upholstery side panels is accomplished by remov-

The lightweight soundproofing panels are ing the seats for access and removing screws, retain-
held in place with industrial rubber cement. 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 NOTE
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- The belt half with the buckle should be installed
tive type spring clips attach the door panels and a on the outboard side of the seat to ensure proper
dull putty knife makes an excellent tool for prying the operation of the shoulder harness.
clips loose. The rear baggage panel is secured to
the aft cabin wall with cloth retaining strips for easy
removal. 3-53. SHOULDER HARNESS

3-46. CARPETING. 3-54. DESCRIPTION. (See figure 3-14.) Individual
shoulder harnesses may be installed for each seat.

3-47. REMOVAL AND INSTALLATION. Cabin are The pilot and copilot harnesses are bolted to the upper
and baggage compartment carpeting is held in place console reel, and the 3rd, 4th and bench seat har-
by rubber cement, small sheet metal screws and nesses are bolted to the aft cabin structure. Compo-
retaining strips. Cloth retaining strips are also in- nent parts should be replaced as outlined in paragraph
stalled on some aircraft near access plate locations 3-54.
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 3-55. INERTIA REEL HARNESS.
holes.

3-56. DESCRIPTION. (See figure 3-15.)
3-48. SAFETY PROVISIONS. An inertia reel harness assembly may be installed for

the Pilot and Co-Pilot positions. The inertia reels
3-49. BAGGAGE RETAINING NET. are installed in a mounting base located in the aft

center overhead console. The shoulder and lap belt
3-50. DESCRIPTION. A nylon baggage net having are one assembly with an adjuster to position the
a frame and hinges retains the baggage in the area shoulder harness. rhe reel is designed to lock and
behind the main gear wheel wells, hold when a 2 to 3 "g" force is applied and 12 inches

of webbing remain on the reel. The reel can be
3-51. SAFETY BELTS. (See figure 3-14.) checked for proper operation by giving webbing a

quick tug, the reel should lock and hold.
3-52. DESCRIPTION.
Safety belts should be replaced if frayed or cut,
latches are defective or stiching is broken. Attaching 3-57. REMOVAL AND INSTALLATION.
parts should be replaced if excessively worn or defec- a. Remove the screws retaining the escutcheon on;
tive. The pilot and copilot seat safety belts are attach- aft center console and remove the oxygen outlet
ed to brackets bolted to the cabin floor. The 3rd and covers by rotating counter-clockwise if installed.
4th seat belts are attached to brackets bolted to the b. Remove screws in mounting bracket and remove
cabin floor and fuselage structure. The bench seat (2) screws in each reel assembly and pull belt through
belts are attached to a bracket bolted to the cabin bracket.
floor and to the seats themselves. c. Re-install by reversing the procedure.

3-58. TABLE OF RECOMMENDED SEALERS.

TYPE I TYPE II

890 and 890 A Accelerator EC-1608 Part A and B (3M Co)
Coast Pro-Seal, Los Angeles, Ca. Minnesota Minning & Mfg Co.

CS3204 Part A and B Pro-Seal 706
Chem Seal Corp., Los Angeles, Ca. Coast Pro-Seal, Compton. Ca.

GC-408 Part A and B GC-200
Churchill Chemical Co., Vernon, Ca. Goal Chemical Corp. , Los Angeles. Ca.

PR-1440 Part A and B
Products Research Ca. Burbank, Ca.

FIREWALL SEALANT

Dapocast #18-4 TBS-758 Thermal Coating
D Aircraft Products Co., Anaheim, Calif. General Electric, Waterford, Connecticut
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Detail A

A B Detail B
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2. Inertia Reel. \ A\ ¢ /.Assembly(Lefght Hand). 7

4. Bolt. ! I m
5 Seat Belt Fitting. /
6. Spacer. /
7. Bolt. 6

Detail A

Figre 3-15. Inertia Reel Harness 3-27
· .° el · ct~ti7~~~~~~. Bl.......
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3-59. SEAT RAIL INSPECTION. A special inspec-
tion of the seat rails should be conducted each 50
hours. See figure 3-16 for inspection procedures.

Counts as one crack. Usable if
not closer than one-inch to a
similar crack.

2 Unusable

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 Horizontal Stabilizer . ..... 1G104-2
Wings ... . . .... G9/4-1 Description ..... ... . 1G10/4-2

Description. . ........ 19/4-1 Removal ........ 1.1G114-3
Removal. .......... . G9/4-1 Repair . .......... 1G1/4-3
Repair . .......... 1G10/4-2 Installation. . ....... 1. G1 4-3
Installation. . . . ..... 1G10/4-2 Stabilizerr Abrasion Boots ..... 1G114-3
Adjustment ..... .. 1G1/4-2 Description.1 . . . . ... 1G11 4-3

Vertical Fin. . ....... . 1G /4-2 Removal . .......... 1G114-3
Description. . . . . .... 1G10/4-2 Installation . ...... . . 1G11,4-3
Removal ...... ... 1.G10/4-2
Repair .......... . 1G10/4-2
Installation ........ . 1G10/4-2

4-1. WINGS AND EMPENNAGE. NOTE

4-2. WINGS. (See figure 4-1.) To ease rerouting the cables, a guide wire
may be attached to each cable before it is

4-3. DESCRIPTION. Each all-metal wing panel is pulled free from the wing. Then disconnect
a full cantilever type, with a single main spar, two cable from wire and leave the guide wire
fuel spars, formed ribs and stringers. The front routed through the wing; it may be attached
fuel spar also serves as an auxiliary spar and pro- again to the cable during reinstallation and
vides the forward attachment point for the wing. An used to pull the cable into place.
inboard section of the wing, forward of the main spar,
is sealed to form an integral fuel bay area. Stres- f. If right wing is being removed, disconnect flap
sed skin is riveted to the spars, ribs and stringers cables from right flap drive pulley, and remove cable
to complete the structure. An all-metal, balanced guards and/or pulleys as required to pull flap cables
aileron, flap, and a detachable wing tip are part of into right wing root area.
each wing assembly. A navigation light is mounted g. If left wing is being removed, relieve tension on
in each wing tip. right flap cables at right flap drive pulley. Disconnect

right flap cables at flap actuator in left wing and re-
4-4. REMOVAL. Wing panel removal is most easily move pulleys to pull flap cables into left wing root
accomplished if four men are available to handle the area.
wing. Otherwise, the wing should be supported with
a sling or maintanance stand when the fastenings are NOTE
loosened.
a. Remove wing gap fairings and fillets. Rigging of flap actuator and components in
b. Drain fuel from wing being removed. (Observe left wing need not be disturbed to remove

precautions outlined in Section 13.) either wing. It is recommended that flap
c. Remove cabin headliner in accordance with pro- be secured in streamlined position with

cedures outlined in Section 3. tape during wing removal to prevent damage,
d. Disconnect: since flap will swing freely.

1. Electrical wires at wing root disconnects.
2. Fuel lines at wing root. h. Remove nut, washer and bolt attaching front fuel
3. Pitot line (left wing only) at wing root. spar to fuselage.
4. Cabin ventilator hose at wing root. i. Remove bolts. washers and retainers holding
5. Aileron carry-thru cable and aileron direct main spar dowel pins in position.

cables of wing being removed, at turnbuckles behind j. Support wing at inboard and outboard ends, and
headliner front shield and doorpost shield.

6. Disconnect and cap wing de-ice hoses if
installed.
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remove dowel pins that attach main wing spar to h. Check operation of navigation, courtesy and
fuselage. It is recommended to remove the top dow- landing lights.
el pin first, then lower outboard end of wing before i. Check operation of fuel quantity indicator.
removing bottom dowel pin. j. Install wing gap fairings and fillets.

NOTE NOTE

It may be necessary to use a long punch to Be sure to install soundproofing panel in
drive out main wing spar attaching dowel wing gap before replacing fairing.
pins, or to rock wing slightly while removing
pins. Care must be taken not to damage k. Install headliner, interior panels, upholstery
dowel pins, spar fittings or spar carry-thru and inspection plates.
fittings as these are reamed holes and close 1. Test operation of flap and aileron systems.
tolerance dowel pins.

4-7. ADJUSTMENT (CORRECTING "WING-HEAVY"
k. Remove wing and lay on padded stand. CONDITION). If considerable control wheel pressure

is required to keep the wings level in normal flight,
4-5. REPAIR. A damaged wing panel may be re- a wing-heavy condition exists. Refer to Section 6 for
paired in accordance with instructions outlined in adjustment of aileron tabs.
Section 18. Extensive repairs of wing skin or struc-
ture are best accomplished by using the wing repair 4-8. VERTICAL FIN. (See figure 4-2.)
jig, which may be obtained from Cessna. The jig
serves not only as a holding fixture, making work on 4-9. DESCRIPTION. The fin is primarily of metal
the wing easier, but also assures absolute alignment construction, consisting of ribs and spars covered
of the repaired wing. with skin. Fin tips are glass fiber/ABS construction.

Hinge brackets at the rear spar attach the rudder.
4-6. INSTALLATION.

4-10. REMOVAL. The fin may be removed without
NOTE first removing the rudder. However, for access and

ease of handling, the rudder may be removed if de-
Refer to figure 4-1 for lubrication of dowel sired, following the procedures outlined in Section 10.
pins prior to installation. a. Remove fairings on both sides of fin.

b. Disconnect flashing beacon lead, tail navigation
a. Hold wing in position with wing tip low. light lead, antennas and antenna leads and rudder
b. Install: cables if rudder has not been removed.

1. Dowel pins attaching main spar to fuselage. c. Remove screws attaching dorsal fin to fuselage.
(Install bottom pin first, then rotate wing tip up, and d. Remove bolts attaching fin front and rear spars
install top pin.) to fuselage.

2. Bolts, washers and nuts that hold main spar e. Remove fin.
attach dowel pins in position.

3. Front fuel spar attach bolt, washer and nut. 4-11. REPAIR. (Refer to Section 18.)
c. Route flap and aileron cables and make proper

connections. 4-12. INSTALLATION. Reverse procedures out-
d. Connect: lined in paragraph 4-10 to install the fin. Be sure to

1. Electric wires at wing root disconnects. check and reset rudder and elevator travel if any
2. Fuel lines at wing root. stop bolts were removed or settings distrubed. Re-
3. Pitot line (if left wing is being installed.) fer to Sections 8 and 10 respectively for setting ele-
4. Cabin ventilator hose at wing root. vator and rudder travel. Refer to figure 1-1 for
5. Aileron carry-thru cable and aileron direct control surface travels.

cables of wing being installed, at turnbuckles behind
headliner front shield and doorpost shield. 4-13. HORIZONTAL STABILIZER. (See figure 4-3.)

6. Wing de-ice hoses if installed.
e. Rig aileron system (Section 6). 4-14. DESCRIPTION. The horizontal stabilizer is
f. Rig flap system (Section 7).
g. Refill wing fuel bays and check all connections

for leaks.
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primarily of metal construction, consisting of ribs 4-21. INSTALLATION. Install abrasion boots as
and a front and rear spar which extends throughout outlined in the following procedures.
the full span of the stabilizer. The skin is riveted to a. Trim boots to desired length.
both spars and ribs. Stabilizer tips are constructed b. Mask off boot area on leading edge of stabilizer
of ABS. The elevator tab actuator screw is contained with one-inch masking tape, allowing 1/4-inch mar-
within the horizontal stabilizer assembly, and is sup- gin.
ported by a bracket riveted to the rear spar. The c. Clean metal surfaces of stabilizer, where boot
underside of the stabilizer contains an opening which is to be installed, with Methyl-Ethyl-Ketone.
provides access to the elevator tab actuator screw. d. Clean inside of abrasion boot with Methyl-Ethyl
Hinges on the rear spar support the elevator. Ketone and a Scotch Brite pad to ensure complete

removal of paraffin/talc. Then a normal wipe down
4-15. REMOVAL. with MEK on a cloth will leave surface suitable for

a. Remove elevators and rudder in accordance with bonding tothe aluminum.
procedures outlined in Sections 8 and 10.

b. Remove vertical fin in accordance with proce- NOTE
dures outlined in paragraph 4-10.

c. Disconnect elevator trim control cables at clevis, Boots may be applied over epoxy primer,
turnbuckle and clamps inside tallcone, remove pulleys but if the surface has been painted, the
which route the aft cables into horizontal stabilizer, paint shall be removed from the bond area.
and pull cables out of tailcone. This shall be done by wiping the surfaces

d. Remove bolts securing horizontal stabilizer to with a clean, lint-free rag, soaked with
fuselage. solvent, and then wiping the surfaces dry,

e. Remove horizontal stabilizer. before the solvent has time to evaporate,
with a clean, dry lint-free rag.

4-16. REPAIR. (Refer to Section 18.)
e. Stir cement (EC-1300, Minnesota Mining and

4-17. INSTALLATION. Reverse the procedures Manufacturing Co. ) thoroughly.
outlined in paragraph 4-15 to install the horizontal f. Apply one even brush coat to the metal and the
stabilizer. Rig the control systems as necessary, inner surface of the boot. Allow cement to air-dry
following instructions outlined in applicable sections. for a minimum of 30 minutes, and then apply a sec-
Set control surface travels to values listed in figure ond coat to each surface. Allow at least 30 minutes
1-1. (preferably one hour) for drying.

g. After the cement has thoroughly dried, reacti-4-18. STABILIZER ABRASION BOOTS. vate the surface of the cement on the stabilizer, and
boot, using a clean, lint-free cloth, heavily moistened

NOTE with Toluol. Avoid excess rubbing, which would re-
move the cement from the surfaces.An Accessory Kit (AK182-217) is available h. Position the boot against leading edge, exercising

from the Cessna Service Parts Center for care not to trap air between boot and stabilizer.
installation of abrasion boots on aircraft
not so equipped. NOTE

4-19. DESCRIPTION. The aircraft may be equipped Should boot be attached "off-course", pull it
with two extruded rubber abrasion boots, one on the up immediately, with a quick motion, and
leading edge of each horizontal stabilizer. These reposition it properly.
boots are installed to protect the stabilizer leading
edge from damage caused by rocks thrown back by
the propeller. i. Press roll entire surface of boot to assure posi-

tive contact between the two surfaces.
4-20. REMOVAL. The abrasion boots can be re- j. Apply a coat of GACO N700A sealer, or equiva-
moved by loosening one end of the boot and pulling it lent, conforming to MIL-C-21067, along the trailing
off the stabilizer with an even pressure. Excess ad- edges of the boot to the surface of the skin to form a
hesive or rubber can be removed with Methyl-Ethyl- neat, staight fillet.
Keytone. 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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2

Detail A 3 B
Detail B

NOTE

Torque bolts (5) to 70-100 lb inches 5

1. Fin Assembly
2. Upper Rudder Hinge
3. Center Rudder Hinge
4. Lower Rudder Hinge Detail C
5. Bolt
6. Washer

6 7. Nut
8 6 8. Bolt

9. Fairing

Detail D

Figure 4-2. Vertical Fin Installation
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6 Detail B

1. Bulkhead 8. Bushing 15. UpperRight Fairing2. Nutplate 9. Bracket 16. Upper Left Fairing
3. Bracket 10. Forward Right Fairing 17. Stabilizer Assembly4. Washer 11. Bolt 18. Lower Left Fairing
5. Bolt 12. Elevator Pylon Bracket 19. Lower Right Fairing
6. Nut 13. Elevator Inboard Hinge 20. Forward Left Fairing
7. Washer 14. Elevator Outboard Hinge

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
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. Page No.
Aerofiche/ Aerofiche/
Manual Manual
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LANDING GEAR SYSTEM .......... 1G20/5-2 Rigging Main gear Down
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Hydraulic System Leak Check ...... 1H1/5-7 Limit Switches ................... 1I4/5-29
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Inspection ....................... 1H7/5-13 Inspection/Repair of
Reassembly ...................... 1H7/5-13 Main Wheel/Tire Assembly ...... 1I6/5-31
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Removal ........................ 1H8/5-14 Main Wheel/Axle Installation ..... 1I6/5-31
Disassembly ..................... 1H8/5-14 Main Gear Actuator ............... 1I6/5-31
Inspection ....................... 1H9/5-15 Removal ........................ 1I6/5-31
Assembly/Adjustment ............ 1H9/5-15 Disassembly ..................... 1I6/5-31
Installation ...................... 1H9/5-15 Inspection ....................... 1I8/5-33

Pressure Switch ................... 1H9/5-15 Parts Repair/Replacement ........ 1I8/5-33
Description ...................... 1H9/5-15 Reassembly ...................... 1I8/5-33
Removal/Installation ............. 1H9/5-15 Installation ...................... 1I8/5-33
Disassembly ..................... 1H9/5-15 Main Gear Pivot Assembly ......... 1I8/5-33
Inspection/Repair ................ 1H10/5-16 Removal ......................... 1I8/5-33
Reassembly ...................... 1H10/5-16 Inspection/Repair ................ 1I8/5-33
Adjustment ...................... 1H11/5-17 Installation ...................... 1I8/5-33

Emergency Hand Pump ............ 1H11/5-17 Gear Position Indicator
Description ...................... 1H11/5-17 Switches ........................ 1I9/5-34
Removal/Installation ............. 1H11/5-17 Description ...................... 1I9/5-34
Disassembly ..................... 1H11/5-17 Downlock Mechanism .............. 1I9/5-34
Inspection/Repair ................ 1H11/5-17 Description ...................... 1I9/5-34
Reassembly ...................... 1H12/5-18 Removal/Installation ............. 1I9/5-34

Landing Gear Selector Valve ....... 1H12/5-18 Downlock Actuator ................ 1I9/5-34
Description ...................... 1H12/5-18 Disassembly ..................... 1I9/5-34
Removal/Installation ............. 1H12/5-18 Inspection and Repair ............ 1I9/5-34
Disassembly/Reassembly ......... 1H13/5-19 Reassembly ...................... 1I9/5-34
Inspection/Repair ................ 1H13/5-19 Main Gear Strut Step .............. 1I9/5-34

Rigging Throttle-Operated Gear Description ...................... 1I9/5-34
Warning Horn Microswitch ....... 1H13/5-19 Removal ........................ 1I9/5-34

MAIN LANDINGGEAR .............. 1H13/5-19 Installation ...................... 1I11/5-36
Description ....................... 1H13/5-19 NOSE GEAR SYSTEM ............ 1I11/5-36
Trouble Shooting .................. 1H15/5-21 Description ...................... 1I11/5-36
Removal of main gear strut ......... 1H15/5-21 Operation ....................... 1I11/5-36
Installation of Main Gear Strut ..... 1H15/5-21 Trouble Shooting ................. 1I12/5-37
Rigging Main landing gear ......... 1H19/5-25 Removal of Nose Gear
Rigging Main landing gear Assembly ...................... 1I12/5-37

(thru P21000874). ................ 1H19/5-26C
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Disassembly of Nose Gear Rigging Nose Gear Up Limit
Assembly ........................ 1113/5-38 Switch .......................... 1I24/5-49

Inspection/Repair of Nose Rigging Nose Gear Squat
Gear Shock StrutSwitch .......................... 1I24/5-49
Components . .................... 1115/5-40 Rigging Nose Gear Doors ........... 1124/5-49

Reassembly of Nose Gear Final Landing Gear Systems
Strut . ............... ......... 1115/5-40 Check ........................... lJ3/5-52

Installation of Nose Gear Nose Wheel/Tire Assembly ......... 1J3/5-52
Strut ............................ 1116/5-41 Description ...................... 1J3/562

Shimmy Dampener .......... ..... 11165-41 Operation ....................... 1J3/5-52
Descrption . ..................... 1116/5-41 Removal ........................ 1J3/5-52
Removal . ....................... 1116/5-41 Disassembly ..................... 13/5-52
Disassembly . .................... 1116/5-41 Inspection/Repair ................ 1J3/5-52
Inspection/epair ................ 1116/5-41 Reassembly ...................... 1J3/5-52
Reassembly ...................... 1116/5-41 Installation ...................... U15/5-54

Torque Links ...................... 1117/5-42 BRAKE SYSTEM ................. 5/5-54
Description ...................... 1117/5-42 Description ...................... 15/5-54
Removal . ....................... 1117/5-42 Trouble Shooting ................. 15/5-54
Disassembly/Reassembly ......... 1117/5-42 Break Master Cylinder ........... 16/5-55
Installation . ..................... 1117/5-42 Description ..................... 16/5-55

Nose Gear Downlock Mechanism .... 1119/5-44 Removal ....................... 16/5-55
Description ...................... 1119/5-44 Disassembly .................... L6/5-55
Removal/Installation ............ 1119/5-44 Inspection/Repair ............... 6/5-55

Nose Gear Actuator ................ 1119/5-44 Reassembly .................... l6/5-55
Description ...................... 1119/5-44 Installation.................... 6/5-55
Removal ........................ 1119/544 Hydraulic Brake Lines ............. 1J6/5-55
Disassembly ..................... 1119/5-44 Descrition ...................... lJ6/555
Inspection/Repair .................. 11215-46 Wheel Brake Assemblies ........... 16/5-55
Reassembly ...................... 11215-46 Description ...................... 1J6/5-55
Installation ...................... 1122/5-47 Removal ........................ I6/5-55
Removal/Installation of Disassembly .................... lJ6/5-55

Nose Gear Uplock/Release Inspection/Repair ................ 16/5-55
Actuator ....................... 11225-47 Reassembly ...................... J8/557

Nose Gear Door System .......... 11225-47 Installation ...................... 1J8/557
Description ...................... 1122/5-47 Brake Linings ................... 18/5-57
Removal/Installation ............ 1122/5-47 Brake Burn-in................... 8/5-57

Nose Wheel Steering System ....... 1122/5-47 Checking Brake Lining
Description ...................... 1122/547 Wear .......................... l8/5-57
Removal/Installation ............. 11225-47 Installation .................... 1J8/5-57
Rigging ........................ 1122/5-47 Brake System Bleeding ........... lJ9/5-58
Trouble Shooting ................. 1122/5-47 Parking Brake System ............ 19/5-58

Rigging Nose Landing Gear ........ 1122/5-47 Description ..................... 1J9/5-58
Rig g Nose Gear Down Limit Removal/Installation ........... . 19/5-58
Switch ......................... 11245-49 Inspection/Repair ............... l9/5-58

5-1 LANDING GEAR SYSTEM.

5-2 DESCRIPTION. Retraction and extension of the out on the gear selector to move the handle up or down.
landing gear is accomplished by a hydraulically- For emergency extension of the gear, the selector handle
powered system, integrated with electrical circuits must be in the DOWN position before the hand pump will
which help control and indicate gear position. Re- energize the system. A pressure switch is mounted on the
traction and extension of the landing gear incorpor- pump body. This switch opens the electrical circuit to the
ates a nose gear actuator and two main gear actu- pump solenoid when pressure in the system increases to
ators. The main gear actuators control the main approximately 1500 psi. The pressure switch will
gear struts through a sector gear arrangement The continue to hold the electrical circuit open until pressure
nose gear doors are mechanically-operated. The in the system drops to approximately 1000 psi. This will
doors are closed with the gear retracted and are occur weather the gear selector handle is in either the UP
open with the landing gear extended. The main or DOWN position. During a normal cycle, landing gear
gears have no doors. Hydraulic fluid is supplied to extended and locked can be detected by illumination of
the landing gear actuating cylinders by an the gear DOWN indicator (green) light. The GEAR
electrically-powered power pack assembly, located UNSAFE (red) light is on anytime the gear is in transit
inside the center console. The hydraulic reservoir is (retract or extend), or whenever system presure drops
an inte-gral part of the power pack assembly. Gear below 1000 psi with the safety (squat) switch closed. The
selection is accomplished manually by moving a nose gear squat switch, activated by the nose gear,
gear selector handle, located immediately left of electrically averts inadvertent retraction when ever the
center, in the switch panel. It is necessary to pull nose gear strut is compressed by weight of the airplane.
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NOTE late eacn item in the system. Hydraulic fluid will
foam if air is pumped into system. causing fluid to

It is possible to have the red and green lights oe blown overboard thru pack vent line.
on momentarily at the same time after the The Droblems listed are all with the systems con-
completion of the extend cycle. or when ro- trots in their normal operating position: Master
tating during takeoff. However. if both stay switch ON. Hydraulic pump breaker IN and landing
on after the completion of the extend cycle. ear breaker IN. During landing gear system ser-
or if the red light stays on longer than 6 to vicing. a power supply capable of maintaining 27. 5
8 seconds during the retract cycle. a mal- volts throughout the gear cycle must be used to
function has occurred. augment the ship's battery.

5-3. TROUBLE SHOOTING.
CAUTION

Just because this chart lists a probable cause, proper
checkout procedures cannot be deleted and the re- Prior to using Hydro-Test unit with power
placement of a part is not necessarily the proper pack. Remove and dry off filler plug and
solution to the problem. The mechanic should always dipstick. Adjust cap tension so that no
look for obvious problems such as loose or broken movement of cap is apparent. Failure to
parts. external leaks. broken wiring, etc. To find accomplish these procedures could result
the exact cause of a problem. a mechanic should use in filler cap coming loose from power
a hand pump, pressure gage and a voltmeter to iso- pack.

TROUBLE PROBABLE CAUSE REMEDY

MOTOR PUMP WILL NOT Low voltage (in flight). Check alternator and wiring.
OPERATE GEAR BUT
EMERGENCY AND PUMP
WILL OPERATE GEAR. Fluid level low in reservoir. Refill reservoir.

Motor pump failure. Replace pump

Faulity check valve Replace valve

NOTE

Motor and pump are not repairable and must be replaced.

Pump frozen. Remove motor and couping
from 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, pump and coupling.

If motor was not turning Check motor for loose or broken
check wiring and motor. connections: check for frozen

pump or coupling. Check
circuit breaker in pedestal.

Bad pump shaft seal. Replace pump.

External leakage around top Remove motor and pump assem-
of pump assembly. blies from top of power pack and

replace upper packing and/or
back-up rings.

Air lock in pump (new pack Remove filter and intermittently
installation or pump replace- bump start switch until fluid flows.
ment). Replace filter.. PUMP OR EMERGENCY PUMP No fluid in reservoir. Refill reservoir.

WILL NOT BUILD PRESSURE
IN SYSTEM
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5-3. TROUBLE SHOOTING (Cont)

TROUBLE PROBABLE CAUSE REMEDY

PUMP OR EMERGENCY PUMP Broken hydraulic line. Check for evidence of leakage
WILL NOT BUILD PRESSURE and repair or replace line.
IN SYSTEM. (Cont). Flush out system and refill

reservoir.

Bad O-ring actuator Disconnect line upstream from
piston; O-ring left out 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 Check valve in hand pump Inspect check valve.
PRESSURE, BUT ELECTRIC sticking.
PUMP OPERATES PROPERLY.

Defective hand pump outlet check Replace valve.
valve.

Main gear or downlock actuator Disassemble actuator and
O-ring leaking. replace O-rings.

Filter in outlet check valve im- Replace seal and position
properly positioned in filter filter in retainer with
body, or seal between filter Petrolatum.
and check valve improperly
positioned.

LANDING GEAR OPERATION Downlock rod adjustment Adjust rod end to lengthen
EXTREMELY SLOW. incorrect (mainly LH rod). 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 Remove and repair or replace
leakage. power pack.

POWER PACK EXTERNAL Static seals (all fittings). Remove and replace O-rings
LEAKAGE. 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 Binding in spring and Check operation to locate
RETURN TO FULL-LOCK tube assemblies. binding and eliminate.
POSITION.
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5-3. TROUBLE SHOOTING (Cont.)

TROUBLE PROBABLE CAUSE REMEDY

PUMP MOTOR CONTINUES Pressure switch defective. Install new switch.
TO RUN AFTER GEAR IS
FULLY RETRACTED OR Pressure switch out of adjust. Remove, adjust or install
EXTENDED. new switch.

Hydraulic pump motor Install new solenoid.
solenoid defective.

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 Disassemble and repair or
adjustment. replace valve assembly.

Hydraulic motor solenoid Install new solenoid.
defective.

PUMP MOTOR CYCLES Pressure switch out of adjust- Remove, adjust or install
EXCESSIVELY AFTER ment. new switch.
GEAR IS RETRACTED.

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 Internal leakage in system. Check actuators for internal
RETRACT, BUT PUMP leakage. Repair or install
MOTOR CONTINUES TO new actuators.
RUN.

Reservoir fluid level below Fill reservoir with hydraulic
operating level. fluid (Refer to Section 2).

LANDING GEAR FAILS Battery low or dead. Check battery condition.
TO EXTEND. Install new battery.

Hydraulic pump motor circuit Reset, determine cause for
breaker open. opening. Repair or replace

components as necessary.

Instrument panel gear indicator Reset circuit breaker. De-
circuit breaker open. termine cause of tripped

circuit breaker.

Hydraulic pump motor circuit Repair or replace wiring.
wires disconnected or broken.

Hydraulic pump motor solenoid Install new solenoid.
defective.
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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).

Hydraulic pump motor defective. Replace motor.

Reservoir fluid level below Fill reservoir with hydraulic
operating leveL fluid (Refer to Section 2.)

Nose gear contacs stop bolts. Adust stop bolts to obtain
proper clearance. (Refer
to paragraph 5A-87).

RH GEAR UNLOCKS BUT Improper setting of RH downlock Check rigging procedures
LH GEAR WILL NOT actuator rod. outline in this Section.
UNLOCK.

BOTH RH AND LH MAIN GEAR Improper setting of LH downlock Check rigging procedures
UNLOCK BUT ONLY NOSE actuator rod. outlined in this Section.
GEAR WILL RETRACT.

MOTOR PUMP WILL NOT Defective pressure switch Check circuit continuity.
TURN ON BYWORKING circuit.
SELECTOR SWITCH. HAND Check switch adjustment.
PUMP WILL PUT GEAR DOWN.

SET SCREW ON CAM NOT EX- Check washers under bolt Add AN6O-10 washer under
TENDED ENOUGH FOR GEAR on downlock arm assembly. bolt downlock arm assembly.
TO MOVE CAM OVER CENTER.

MAIN GEAR WILL NOT LOCK Main gear not centered in Rerig saddle per rigging
OVER CENTER support. instructions.

MALFUNCTION OF GEAR 1. Both light on at same time. Check ground wire for proper
INDICATOR LIGHTS. 2. Light will change from green connection.

to amber or in reverse when
gear control switch is moved.

5-4. HYDRAULIC SYSTEM LEAK CHECK (Refer NOTE
to figure 5-2.)
a Jack airplane in accordance with procedures out When any line is disconnected be prepared

lined in Section 2 of this Manual. for fluid leakage.
b. To relieve system pressure, pull the GEAR PUMP Disconnect the return line from the gear selector. If

circuit braker to OFF and move the gear selector g fuid comes from the selector, the internal leak is in
handle to UP and back to the DOWN position. the system.

c. Install a 0-2000 PSI gage at the service Lee (Index 29. h. If no leak is found it can be assumed there is an
figure 5-3) on the left-hand side of the power pack. internal leak in the power pack. If leak ia found

d. Push the GEAR PUMP circuit breaker to the ON proceed to step "j". Reconnect the return line.
position. turn ON the mater switch and move the i Power pack internal leakage can only be attributed to a
gear selector handle to the UP position. bad thermal relief valve, check valve or check valve O-

e. Monitor pressure gage after retraction cycle is ring. The only way to isolate part that is leaking is to
complete for pressure bleed down. systematically replace the check valve O-ring check

f. If bleed down occurs. it can be an internal or external valve. and then thermal relief valve.
leak anywhere in the system.
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SQUAT SWITCH PUMP MOTOR
UP (IN NOSE GEAR) CONTACTOR GE10

NOSE LEFT MAIN RIGHT MAIN GEAR
LOCKED LTS* GD68

GE13 SWITCH GEAR

LOCATED ON PUMP
POWER PACK

UNLOCKED RED GEAR UNSAFE
R PRESS-TO-TEST GA3

INDICATOR LIGHT SUMP

GE4 GE12 ELECTRIC
PUMP

DUAL MOTOR
WARNING

UNLOCKED UNIT VENT
NOSE LEFT MAIN RIGHT MAIN

INDICATOR LIGHT HYDRAULIC

POWER PACK
EXTEND HANDLE-
PUMP VERTICALLY

SELECTOR
VALVE UP EMERGENCY Pressure Switch:

LANDING HAND PUMP
GEAR 1 000 PSI ON

MAIN GEAR

DOWN LOCK (2)
ACTUATOR

NOSE GEAR RIGHT MAIN
ACTUATO R GEAR DOWN LOCKS LOCKS OFF

DOWN LOCKgure MAIN Gear Schemic (Sheet 1 of 2)
ACTUATOR

NOSE
GEAR

CODE

S PRESSURE

VENT

I RETURN

GEAR DOWN - POWER PACK MOTOR, MASTER AND IGNITION SWITCHES OFF

Figure 5-1. Landing Gear Schematic (Sheet 1 of 2)
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SQUAT SWITCH PUMP MOTOR

UP (IN NOSE GEARI CONTACTOR GE10

NOSE LEFT MAIN RIGHT MAIN GEAR
LOCKED LTS G68 *

PRESSURE 002 G EA
GE13 GD49 SWITCH G3 GEAR

. .LOCATED ON II 1 PUMP

POWER PACK

UNLOCKED RED GEAR UNSAFE GA3

_ PRESS-TO-TEST
INDICATOR LIGHT * SUMP

LOCKED _J GE12 ELECTRIC
PUMP

GEE
_. I- L~ -'- -~ ~G G2 * - ODUALTO P |

WARNING

UNLOCKED ^ - UNIT _ VENT

NOSE LEFT MAIN RIGHT MAIN GC31- G L

NSDOWN Lr 2 G-NC3
DOWN t GREEN GEAR LOCKED

L -3 * 2 PRESS-TO-TEST

.-.. O INDICATOR LIGHT MYORAULIC
-FGD4'1-^ POWER PACk

EXTEND HANDLE-
PUMP VERTICALLY .

LANDING mu~uiw~uiij«.UA~mwJM"-".N^^^^--^ I CPI EMERGENCSn- * rPmsure Switch

| |1] ^ ^ DOWN i5^ lf PSI OFF

HR~~~~~ IL " ~~~~~~~~~~:1 _____....., _ TO 2ND MAIN

\CSEn rL}A \\ RIGHT GEAR ACTUATOR

'^^ //T/^^^N _^-- GEAR DOWN LOCKS MAIN GEAR
-^/^ \ ODOWN LOCK

0) ACTUATOR |

NOSE GEAR ' [ | .* .. . .
ACTUATOR --

NOSE

GEAR

CODE

| PRESSURE

| 1 VENT

|'C. RETURN

GEAR UP - POWER PACK MOTOR OFF, MASTER AND IGNITION SWITCHES ON

Figure 5-1. Landing Gear Schematic (Sheet 2 of 2)
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Repeat leak test after replacement of each part to landing gear circuit breaker back in, and return system to
ensure leak correction. original configuration.
j. Remove gear DOWN line from the selector. If b. Thermal Relief Valve.
fluid comes from the line, one or more of the gear (1) With aircraft on jacks and pressure gage installed
actuators is leaking. To locate the leaking actuator, at tee (29) fitting on left side of power pack, pull landing
disconnect the return line from each actuator, the gear circuit breaker.
leaking actuator will have fluid draining from the (2) Select landing gear to DOWN position.
actuator port. Following the appropriate paragraphs (3) Extend emergency gear pump handle.
in this section, remove, overhaul and reinstall the (4) Pump emergency gear pump handle and monitor
actuator. pressure. Thermal relief valve should open at 2200
k. Reconnect gear down line to the selector. PSI, -0 or + 50 PSI.
L. Recheck all lines thatwere disconnected for security. (5) After check is complete, remove pressure from
m. Lower the landing gear. Following the procedures system, remove pressure gage, and install cap on tee (29).
in step "b", relieve the system pressure. (6) Push in landing gear circuit breaker, and return
n. Remove the pressure gage from the service tee. system to original configuration.
o. In accordance with the procedures in Section 2 c. Pressure Switch.
of this Manual, replenish the power pack reservoir (1) With aircraft on jacks and pressure gage installed
with MIL-H-5606 hydraulic fluid and bleed the system. at tee (29) fitting on left side of power pack, pull landing
p. Remove aircraft from jacks. gear circuit breaker.

(2) Select landing gear UP and DOWN several times
5-5. POWER PACK. (Refer to figure 5-3) to relieve pressure in landing gear system.

(3) Select landing gear UP, and push in landing gear
5-6. DESCRIPTION. The hydraulic power pack circuit breaker.
located in the pedestal, is a multi-purpose unit. It (4) After gear raising cycle is complete, check
contains a hydraulic reservoir, valves, an electrically pressure. Pressure should be 1500 PSI.
driven motor, and the pump. An emergency hand pump, (5) Select gear DOWN. After gear lowering cycle is
located between the pilot's and copilot's seats. Uses complete, pressure should be 1500 PSI.
reservoir fluid to permit extension of the landing gear. (6) After check is complete, remove pressure from

NOTE system, remove pressure gage, install cap on tee, and
return system to original configuration.

The hydraulic power pack primary relief return system to original configuration
valve, thermal relief valve, and pressure 5-7. REMOVAL (Refer to figure 5-3.)
switch can be operationally checked on the a. Jack aircraft in accordance with procedures out-
aircraft without power pack removal from the lined in Section 2 of this manual.
aircraft or disassembly. Refer to paragraph b. Turn master switch OFF and place gear selector
5-6A. for specific instructions. Refer to handle in a neutral position to relieve system pressure.
paragraph 5A-12A for primary and thermal After 15 seconds, return gear selector handle to DOWN
relief valve bench check instructions if the position
power pack is removed from aircraft.

NOTE
5-6A. ON-AIRCRAFT HYDRAULIC POWER PACK As hydraulic lines are disconnected or removed.
OPERATIONAL CHECKS. (Refer to figure 5-3.) plug or cap all openings to prevent entry of
The primary and thermal relief valves and pressure foreign material into the lines or fittings.
switch should be pressure checked each 100 hours. They c. Remove front seats and spread drip cloth over front
can be operationally checked without removal from
aircraft. For bench check instructions after removal d. Remove decorative cover from pedestal as outlined
from power pack, refer to paragraph 5A-12A. in Section 9 of this manual.

NOTE e. Remove upper panel assembly from aft face of
Checks are to be performed with external pedestal.
power set at 28.5 volts. f. Remove screws attaching indicator assembly at top

of pedestal; remove indicator assembly.
a. Primary Relief Valve. g. Remove four bolts attaching wheel and gear box

(1) Jack aircraft in accordance with procedures assembly; remove wheel and gear box assembly.
outlined in Section 2. h. Loosen idler sprocket assembly by loosening bolt

(2) Remove cap and install pressure gage at tee (29) and sliding sprocket inboard in slot.
fitting on left side of power pack. i Disconnect chin at connecting link.

(3) Pull landing gear circuit breaker. j Remove left-hand and right -hand chain guards.
(4) Select landing gear handle to DOWN position. k. Allow chain to remain on gimbal assembly in lower
(5) Install 18 gage (minimum) jumper wire between pedestal area.

buss side of contactor and small terminal on pump l. Position gallon container under drain elbow at
motor contactor (to energize coil). right-band side of pedestal.

(6) Push landing gear circuit breaker in; power pack m. Remove cap from elbow and attach drain hose.
should run; monitor pressure. bracket to sides of pedestal.

(7) Primary relief valve should open at 1800 PSI, n. Using hand pump, drain reservoir fluid into
† 0 or -50 PSI. container.

(8) After check is complete, remove pressure from o. Disconnect and cap or plug all hydraulic lines
system, remove pressure gage, install cap on tee (29, pull at power pack.
landing gear circuit breaker, remove jumper wire, push p. Disconnect wiring at pressure switch.
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1. Packing 2
2. Dipstick/
3. Pressure Switch/
4. Packing 1
5. Body Assembly
6. Packing
7. Packing
8. Thermal Relief Valve 24 /
9. Bolt

10. Bolt2 //
11. Washer
12. Packing
13. Reservoir1
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26

AUXILIARY

HAND PUMP
SUCTION

RETURN

Figure 5-3. Hydraulic Power Pack Assembly (Sheet 2 of 2)

Specification P-S-611, or equivalent) and dry with
NOTE filtered air.

If self-relieving check valve (20) will not fall b. Inspect all threaded surfaces for serviceable
from hole in body assembly (5), place a drift or condition and cleanliness.
punch made of soft material into the pressure c. Inspect all parts for scratches. scores. chips.
opening of body assembly and tap spacer from cracks and indications of excessive wear.
body assembly. d. Clean to ensure that all screens and filters are

completely clean and undamaged.
g. Remove pressure switch (3) and packing (4) from
body assembly (5).
h. Remove bolts (9) attaching hydraulic pump 15) 5-10. REASSEMBLY. (Refer to figure 5-3.)
to body assembly (5), and remove pump (15) and coupling
(17) from body assembly. Remove packings (18) and (7) NOTE
i. Remove motor assembly (25) from body assembly
(5) by removing attaching bolts (26). Install new packings and back-up rings

lubricated with a film of Petrolatum
5-9 INSPECTION. (Refer to figure 5-3.) VV-P-236, hydraulic fluid MIL-H-5606,
a. Wash all parts in cleaning solvent Federal or Dow-Corning DC-7.
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a. Using new packings (7) and (18), install hydraulic 5-12A BENCH CHECK OF PRIMARY AND
pump (15) and coupling (17) into body assembly (5) with THERMAL RELIEF VALVES. (Refer to figure 5-4).
bolts (9).
b. Install motor assembly (25) on top of body assembly NOTE
(5) after aligning coupling (17) to match mating The hydraulic power pack primary relief
connection in motor. Secure motor to body with bolts valve, thermal relief valve, and pressure
(26), safety-wire bolts as shown in View A-A. switch can be operationally checked on the
c. Using new packing (4), install and tighten pressure aircraft without power pack removal from the
switch (3) onto body assembly (5). aircraft or disassembly Refer to paragraph
d. Using new back-up ring (24) and packings (1) and 5-6A for specific instructions.
(21), install and tighten self-relieving check valve (20),
filler assembly self-relieving check valve (22) and out-of-tolerance relief valve opening, it may be necessaryfiller assembly self-relieving check valve (22) and If on-aircraft pressure checking of the power pack reveals
retainer (23) into body assembly (5). out-of-tolerance relief valve opening, it may be necessary
e. Install primary relief valve (14) and thermal relief to determine if relief valve disassembly or adjustment isretainer (23) into body assembly (5). to determine if relief valve disassembly or adjustment is
valve (8) assemblies along with packings (27) and (16) necessary. Once removed from power pack, individual
onto body assembly (5). relief valves can be bench checked.

CAUTIONNOTE
Adequate precautions should be taken toEnsure that relief valves are installed in

their correct location. Refer to View A-A. recover hydraulic fluid which will be expelledRefer to View A-Afrom the primary relief valve while under pressure.

f. Install fluid filter screen (19) and dipstick (2) into CAUTION
body assembly (5).

NOTE As primary and thermal relief valves are identical
Safety-wire relief valves (14) and (8) to hydraulic except for differing pressure relief settings, special
pump mounting bolts (9) as shown in view A-A care should be exercised to ensure relief valves are

g. Using new packing (6), washers (11) and (28), and reinstalled in their correct locations. (Refer to
packing (12), install and tighten reservoir (13) onto body figure 5-3, view A-A).
assembly (5). a. Primary Relief Valve.
h. Torque bolts (10) to 30-35inch-pounds. (1) Using a hydraulic pump with a flow rate of 0.5 to

0.7 gallons per minute connected to a hydraulic
5-11 INSTALLATION. (Refertofigure5-3)reservoir, a pressure gage with 2500 PSI capacity, and
a. Work power pack and bracket assembly into position a hose with appropriate fittings, connect hydraulic
and install three bolts, securing power pack to pedestal. pump to adapter (2) of the primary relief valve.
b. Connect all hydraulic lines to power pack fittings. (2) Apply pressure slowly to ensure that relief valve
Ensure that all fittings are properly installed, with assembly opens at correct pressure reading. Primary
jamnuts tight, after lines are tightened. relief valve should open at 1800 PSI, + 0 or -50 PSI.
c. Install wheel and gear box assembly and indicator Refer to paragraph 5A-15 for adjustment instructions.
assembly in top of pedestal. b. ThermalReliefValve.
d. Install left-hand and right-hand chain guards for (1) Using a hand pump connected to a hydraulic
rubber trim chain. reservoir, a pressure gage with 2500 PSI capacity, and
e. Connect chain at connecting linkafter stringing a hose with appropriate fittings, connect hand pump to
chain over idler sprocket. adapter (2) of the thermal relief valve.
f. Tighten idler sprocket assembly by sliding sprocket (2) Manually pump pressure up slowly to ensure that
outboard in slot and tightening bolt. relief valve assembly opens at correct pressure reading.
g. Connect ground wire to pressure switch (3), and Thermal relief valve should open at 2200 PSI, -0 or
wire to motor. + 50 PSI. Refer to paragraph 5A-15 for adjustment
h. Connect power pack wiring to plug. instructions
i Install upper panel assembly on pedestal.
j. Fill reservoir (13) on right-hand side of power pack 5-13 REMOVAL. (Refer to figure 5-3).
with clean hydraulic fluid in accordance with procedures a. Cut safety wire and remove primary relief valve (14)
outlined in Section 2 of this manual. and thermal relief valve (8) from body assembly (5).
k. Operate gear through several cycles to bleed system.
Check for correct operation and signs of fluid leakage. A 5-14 DISASSEMBLY. (Refer to figure 5A-4.)
28 volt power supply should be used to augment the
aircraft's battery. NOTE

5- 12 PRIMARY AND THERMAL RELIEF VALVE Relief valve assemblies (5) and (23) are preset
ASSEMBLIES. (REFER TO FIGURE 5A-3) by the factory and normally will not require

the primary relief valve (14), located between the self- disassembly.
ieving check valve (20) and hydraulic pump (5), serves
limit that amount of pressure which can be generated a. Removejamnut(13) and adjustment screw (12) from
the hydraulic pump. The thermal relief valve (8), housing 18).
ated on the system side of the self-relieving check valve b. Remove spring (11), guide 10), balls (6), and piston
h, serves to limit the system pressure. System pressure (9) from housing (8).

.n increase due to thermal expansion. Both valves are c. Loosen jamnut (7 and remove adapter (2) from
-e.tical except for differing pressure relief settings housing (8).
r- fer to figure 5-4). d. Remove poppet (4) and orifice (3) from adapter (2).
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1. Snubber
2. Fitting
3. Seal
4. Packing 6
5. Guide
6. Piston 12
7. Stop
8. Washer
9. Spring *Prime with Grade T

10. Roll Pin Primer and seal with
11. Housing Grade AV Sealer. 11
12. Switch
13. Plate

WASHER APPLICABILITY

WASHER PART NO. THICKNESS MATERIAL EFFECT IN PRESS. (PSI)
S1358-7 .014-inch "MYLAR POLYESTER 55

FILM TYPE A"
S1358-8 . 005-inch "MYL AR POLYESTER

FILM TYPE A" 20

Figure 5-5. Pressure Switch

e. Unscrew guide (5) from fitting (2). f. Snubber (1) can be cleaned with solvent, then
blown out with high pressure compressed air.

NOTE g. Assure that 0. 062-inch vent hole is open in
stop (7).

Do not damage lip of guide (5). Threads of
guide (5), snubber (1), and internal threads 5-23. REASSEMBLY. (Refertofigure5-5).
of fitting (2) are primed with Loctite grade
T primer and sealed with Loctite grade AV NOTE
sealer.

Threads of snubber (1), guide (5), and inter-
f. Remove piston (6). nal threads of fitting (2) are to be primed
g. Remove seal (3) and packing (4). with Loctite grade T primer and sealed with
h. Remove snubber(1)fom fitting (2). Loctite grade AV sealant. Allow primer to

cure for a minimum of three minutes before
5-22. INSPECTION AND REPAIR. (See figure sealant application. Allow sealant to set
5-5.) from five to 40 minutes after assembling
a. Clean sealant from threads of snubber (1), parts.

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- NOTE
oughly.

c. Discard seal (3) and packing (4), and replace Install new seal (3) and packing (4) and existing
with new parts. piston (6), stop (7) and spring (9), lubricated

d. Inspect all pressure switch parts for scratches, with a film of Petrolatum VV-P-236. Hydraulic
scores, chips, cracks and indications of wear. fluid MIL-H-5606, or Dow-Corning DC-7.

e. All damaged parts shall be replaced with new Lubricate guide (5), however, keep lubricant
parts. away from threaded end of part.
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a. Install snubber (1) into fitting (2) and tighten with and add washers (8) as necessary to obtain desired
slotted screwdriver. pressure; repeat steps "b" and "d" only if switch

b. Install packing (4) in fitting (2). (12) was loosened during this step. (But not "c". )
c. Install seal (3) in guide (5). j. If switch opens electrical circuit later than
d. Install guide (5) into fitting (2) and finger tighten. 1500 ± 50 psi, disassemble pressure switch down

to washers (8) and remove washers (8) as necessary
NOTE to obtain desired pressure; repeat steps "b" and "d"

only if switch was loosened with this step.
It is possible to assemble, fill and test the k. After final pressure adjustment, install pin (10)
pressure switch in the aircraft. This can in slot of housing (11).
be accomplished by the installation of a test 1. Turn master switch OFF.
gage in the capped port of the tee fitting on
the right-hand side of the power pack, and 5-25. EMERGENCY HAND PUMP. (Refer to
pumping the emergency hand pump. Master figure 5-6.)
switch must be OFF and selector handle
must be in DOWN position. 5-26. DESCRIPTION. The emergency hand pump

is mounted below the floor between the pilot and co-
e. After installing test fitting and assuring that pilot seats. The pump handle extends to the cabin.

sealant in fitting (2) is dry, screw fitting assembly The pump supplies a flow of pressurized hydraulic
into power pack body. fluid to extend the landing gear in the event of normal

f. Pump emergency hand pump just enough for hydraulic pump failure.
fluid to seep from top of guide (5). (Refer to Section
2 of this Manual.) 5-27. REMOVALAND INSTALLATION.

g. Insert piston (6) into hole in guide (5). a. Remove seats as required for access.
h. Install stop (7) over guide (5). b. Remove screws attaching cover over hand pump
i. Install exact number and thickness of washers and remove cover.

removed. c. Peel back carpet as required for access to pump
j. Install spring (9) over washers (8). mounting bolts.
k. Screw housing (11) on fitting (2). d. Wedge cloth under hydraulic fittings to absorb

fluid, then disconnect the two hydraulic lines and
NOTE plug or cap open fittings to prevent entry of foreign

material.
If same number of washers (8) are installed e. Remove two bolts, washers and nuts securing.
as were removed, pressure should not re- pump to mounting bracket.
quire readjustment. If readjustment is f. Work pump from aircraft.
necessary, the washer applicability table g. Install hand pump by reversing the preceding
lists washer part numbers, thickness, and steps, bleeding lines and pump as lines are con-
effect in pressure. Washers are available nected.
from the Cessna Supply Division. h. Fill reservoir as required.

1. Check fluid level in power pack reservoir. 5-28. DISASSEMBLY. (Refer to figure 5-6.)
(Refer to Section 2 of this Manual. )

NOTE
5-24. ADJUSTMENT. (See figure 5-5.)

a. Jack aircraft as outlined in Section 2 of this After emergency hand pump has been removed
ManuaL) from aircraft, and ports are capped or plugged.
b. Screw housing (11) on fitting (2), enough to spray with cleaning solvent (Federal Specifica-

bottom out against stop (7). tion P-S-611, or equivalent) to remove all ac-
c. Adjust switch (12) to bottom out plunger against cumulated dust or dirt. Dry with filtered com-

stop (7). pressed air.
d. Turn housing (11) back from full thread engage-

ment one turn, plus 0, minus one-fourth turn to a. Remove hand pump handle by removing pivot
locate hole in fitting (2) in slot in skirt of housing and linkage pins after removing cotter pins.
assembly (11). b. Remove end fitting from body assembly.

e. Attach electrical connections to pressure switch c. Push piston from body assembly.
and attach external power source. d. Remove retaining ring from end fitting to re-

f. Turn master switch ON. move valve assemblies.
g. Pump emergency hand pump to obtain 1500 * e. Remove and discard all O-rings and back-up

50 psi. rings.
h. The switch should open the electrical circuit to

the pump solenoid when pressure in the system in- 5-29. INSPECTION AND REPAIR.
creases to approximately 1500 ± 50 psi. a. Inspect seating surfaces of valves.

i. If switch opens electrical circuit prematurely.
disassemble pressure switch down to washers (8)
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SETTING THROTTLE SWITCHES 1

1. During flight at 120 MPH (IAS), 2500', prop 7
control full forward for maximum RPM, and with
the gear and flaps up, mark the throttle control
position corresponding to 15. 0" t 1.0" manifold
pressure. A
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. " 18

I ~10 912S19t0

9 I/

I^)t 9t )12 View A-A|

20

!^^ llKw^ --- FROM THROTTLE
CONTROL ON PANEL

A· b

VIEW LOOKING AFT AND
INBOARD AT RIGHT-HAND
SIDE OF FIREWALL 1

1. Cover 8. Spacer 16. Throttle Lever
2. Clamp Bolt 9. Mounting Bracket 17 Clamp Bolt
3. Fuel Pump Switch Cam 10. Lower RH Firewall 18. Cabin Throttle Control
4. Arm Assembly 11. Spacer 19. Clamp Half
5. Thick Washer 12. Gear Warning Switch 20. Clamp Assembly
6. Fuel Pump Switch 13. Gear Warning Cam 21. Bushin
7. Spacer 14. Throttle Control (Secondary) 22. Spacer

15. Cable Clamp Mount

Figure 5-8. Rigging Throttle-Operated Gear Warning Horn Switch
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5-39. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

AIRCRAFT LEANS TO Incorrect tire inflation. Inflate to correct pressure.
ONE SIDE

Sprung main gear strut. Remove and replace strut.

Bent axle. Install new axle.

UNEVEN OR EXCESSIVE Incorrect tire inflation. Inflate to correct pressure.
TIRE WEAR.

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.

Wheel bearings not adjusted Tighten axle nut properly.
properly.

5-40. REMOVAL (Refer to figure 5-9.) e. Disconnect brake line from union (23) and plug
a. Jack aircraft in accordance with procedures union and brake line.

outlined in Section 2 of this Manual. f. Remove O-rings (24) from plug (25) and clean
b. Bleed fluid from brake line at wheel brake plug and strut (29).

cylinder.
c. Turn master switch off; move gear position 5-41. INSTALLATION. (Refer to figure 5-9.)

selector valve to up position, then turn master
switch on until main gear downlocks disengage. NOTE
Turn master switch off and pull pump motor circuit
breaker to ensure that pump cannot be actuated The following procedure installs the
accidentally. Place gear position selector handle in landing gear as a complete assembly.
a neutral position so that gear rotates freely. Refer to applicable paragraphs for

installation of individual components.
NOTE

a. Lubricate new 0-rings (24) and end of strut (29)
If the pump motor cannot be used to unlock with Petrolatum VV-P-233, hydraulic fluid MIT-L
the main gear because of an opening in the 5606, or Corning DC-7 (keep DC-7 away from areas to
hydraulic system, the spring-loaded main be painted) before installation. Install O-rings (24) on
gear downlocks can be manually unlocked plug (25).
by pushing them forward with a screw- b. Remove caps from union (23) and brake line.
driver or other similar tool, and holding attach brake line to union (23), and work plug (25)
them forward, until the main gear has ro- and strut (29) into pivot (14).
tated past.

NOTE
WARNING NOTE

When installing a new pivot assembly (14).
It is advisable to have an assistant hold the burnishing the 2.100" L D. bore may be
gear strut up while the locks are pushed required to facilitate assembly of landing
forward to prevent the strut from rotating gear strut (29).
suddenly. possibly causing personal injury.
Ensure that master switch is OFF and pump c. Align hole in plug (25) with holes in pivot assem-
motor circuit breaker pulled. bly (14) using special tool No. SE934.

d. Remove strut attach bolt (26) and work strut (29)
and plug (25) from pivot assembly (14).
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3. Install.040-inch downlock gage (SE960) on
inboard side of downlock hook (7) as shown on sheet 2.

NOTE If downlock hook (7) is over minimum overcenter toler-
The downlock hook (7) shall have positive clearance ance, green area of gage will contact shoulder, while
with both inboard and outboard ears of the gear red area will not make contact with spacer.
pivot, in all conditions of hook operation, locked, 4. When downlock hook (7) is in minimum overcenter |
normal operation and malfunction operation. tolerance, both red and green areas will make contact.
Adjust downlock hook (7) inboard and outboard 5. If overcenter tolerance is less than .040-inch,
as required, by locating spacers, installed on the the red area will make contact, while the green area will
required side of the hook. In some cases, all of not. If this condition exists, the next step is to determine
the spacers will be installed on one side of the if the downlock adjustment screw (6) is making contact
downlock hook to achieve the required clearance. with the hook setscrew (8). This is accomplished by lifting

the landing gear spring upward off the hook assembly and
c. A new downlock actuator assembly is received with checking for possible rotation of the hook assembly, by
a preassembled length of 12.45-inches, and the three hand, with hydraulic pressure off.
hydraulic ports in the same plane. Install actuator 6. If a slight rotation is possible, hook setscrew (8) is
assembly, attaching it to fuselage structure and arm not contacting downlock adjustment screw (6). If contact
assembly (5). is not being made, downlock actuator will have to be re-
d. With landing gear free, hydraulic pressure off. and adjusted by backing off actuators rod end (19) one-half
downlock systems in position shown on sheet 1, swing turn at a time (one and one half turn maximum ad-
landing gear into the DOWN position and adjust justment) until hook assembly is .040-inch or more over-
downlock adjustment screw (6) as follows: center, and contact is being made between hook set-

screw (8) and adjustment screw (6). If contact is being
NOTE made, hook setscrew (8) should be adjusted outward to

increase overcenter measurement to within tolerance.
To relieve hydraulic pressure, pull hydraulic
pump circuit breaker off, and move gear selector NOTE
handle up and down two or three times.

For correct rigging, hook setscrew (8)
. If downloclococks, turn downlock adjustment must make contact with downlock adjustment

screw (6) 1/4 turn out at a time until lock will not lock; green areas of both gages must contact as
then turn back in 1/4 turn and secure pin. shown on sheet 2.

2. Ifdownlock does not lock, turn downlock adjust-
ment screw (6) 1/4 turn in at a time until lock will lock, f. Now that downlock adjustment screw (6) has been
then secure pin. adjusted following procedures outlined in step "e",
e. Readjust hook setscrew (8) to stop hook assembly check actuator rod end (19) adjustment as follows:
.040 to .090-inch overcenter. When checking over- 1. Connect all hydraulic lines, fill system with
center measurement of arm assembly (5), landing gear MIL-H-5606 hydraulic fluid and purge system of air
should be as shown on sheet 2, with nut, washer and by cycling gear through several cycles.
spacer removed, which retains the arm assembly (5).
Use downlock overcenter gages (PIN SE960) to deter- NOTE
mine if downlock hook assembly is still within tolerances
shown on sheet 2. Use gages as follows: Check fluid level in power pack reservoir

frequently during purging and rigging pro-
NOTE cedures.

Overcenter gages, PIN SE960 are available 2. Reset hydraulic pump circuit breaker to ON.
from Cessna Parts Distribution (CPD 2) 3. With gear in down and locked position, move
through Cessna Service Stations. gear selector handle to GEAR UP position and note

actuation of main gear downlock hooks.
1. Remove nut, washer and spacer which retain arm 4. As soon as left downlock hook (7) is actuated to

assembly to support assembly. unlock the left gear, move gear selector handle back to
2. Install .090-inch downlock gage (SE960) on GEAR DOWN position to simulate what would occur if

inboard side of downlock hook (7) as shown on sheet 2. the pilot were to select gear down before the gear was
Upper portion of gage should rest against head of pin fully retracted. If downlock hooks (7) do not lock the
attaching downlock adjustment screw (6). If downlock gear in the down position, check downlock system for
hook (7) is under maximum overcenter tolerance, green misalignment.
area of gage will contact spacer on gear pivot, while red g. Place gear selector handle in GEAR UP position
area will not make contact with .50-inch diameter and allow gear to retract to UP position.
shoulder, as shown in the figure. When downlock hook h. Check that gear up indicator switches are closed
(7) is in maximum overcenter tolerance, both green and (light out) and some free travel exists on switch plunger
red areas will make contact. If red area makes contact (plunger not bottomed out). Adjust position as necessary.
and green area does not, the hook setscrew r8) should i. Lower gear. turn master switch OFF, and replace
be adjusted INWARD to bring overcenter dimension panels, carpeting, and items removed for access. Remove
within tolerance. aircraft from jacks.
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5-42. RIGGING MAIN LANDING GEAR hook is necessary, work through access opening(THRU P21000874). (Refer to figure 5-10A). panels in cabin. under carpet, above main gear pivot

assemblies- and remove safety wire (3). Loosen- pivot

tolerance tighten pivot bolt (6).Turn master stitch OFF and pull hydraulic d. Check rigging of downlock hook and main gearpump circuit breaker to prevent accidental down limit switches as follows:
extension or rejection of the landing gear 1. Temporarily insert a .025-inch him tP/Nwhenever work being performed in the wheel SE997-1 or -2) between pivot assembly (Index 14, figurewell or pivot area. 5-9) and downstop pad (15, figure -10A. hot 2).

NOTE WARNING

A new main landing gear downlock mechanim Stay clear of main landing gear when makinghas been incorporated on erials THRU this check
P21000874 A single acting downlock sequence
actuator and downlock hook replaces the double 2. Please gear selector handle in DOWN positionacting actuator, arm assembly, and downlock and reset pumps circuit breaker. Turn Masterhook. Figure 610A illustrates the replacement swithc ON and allow gear to rotate to full down positiondownlock mechanism while figure 6-10 ill- leaving the master swithc ON.illustrate the unchanged associated part and 3. With SE997-1 or -2 shim in place, downlock hookstructure and may also be used as a guide for (2) should not engage pivot lock pin (1) and light shoulddetermining.relationship of parts. be OFF.

4. Recycle gear UP, remove shim SE91 or-, and
then gear DOWN Light should ON. Refer toa. (Refer to figure 5-10) With main gear unlocked paragraph .5-42 for rigging and main gearand main landing gear support forging assembled loose Refer to figure 5-10, sheet 1.to the outboard support assembly (13). bring main Refer to Figure 5-10, sheet l. Check actuator torrod

1. Center and shim simultaneously main landing and main H+5605 hydraulic fluid and purge system of air bygear support assembly (1). using shim (PIN 1241629) cyling gear through several cyclesbetween outboard forging Index 28, figure 5-9 and
landing gear support assembly (13). as shown in sheet 1 , NOTEto level wings and assure that end points of main land-.

ing gear wheel axles are within ±25inch of water line Check fluid level in power pack reservoirplane. Total of shims to be within .025-inch to .075-inch. frequently during purging and rigging
proceduresNOTE

2. Reset hydraulic pump circuit breaker to ON.The following shims are available from Cessna 3. With gear in down and locked position move gearParts Distribution (CPD 2) through Cessba selector handle to GEAR UP position and note actuationService Stations: of main gear downlock hooks.
4. As soon as left downlock hook (7) is actuated to1241629 ................... .016-inch unlock the left gear. move gear selector handle back to1241629-2 ................... 025 inch GEAR DOWN position to simulate what would occur if124162953 ..................... 50-inch the pilot were to select gear down before the gear was1241624 .................... .071inch fully retracted. If downlock hooks (7) do not lock the

gear in the down position, check downlock system for2. Check landing gear spring-to-support pad suface misalignment
contact and maintain surface contact at 75% or better. . Place gear selector handle in GEAR UP position

andallow gear retract to UP position.
NOTE g. Check that gear up indicator swithces are closed

light out) and some free travel exist on switch plungerFor 210650001 and On the downlock mechanism (plunger not bottomed out. Adjust positiondoes not have an arm assembly (Index 5. figure necessary.
5-10. sheet 1) with downlock adjustment screw B. Lower gear. turn master switch OFF. and replace(Index 6, figure 6-10, het 1) and thus does not panel. carpeting, and items removed for access .require downlock hook overcenter meaure- remove aircraft from jacks.ment and adjutment.

5-43. RIGGING MAIN GEAR DOWN LIMITb. (Refer to figure 5-10A.sheet 1.) Install actuator SWITCHES. (Refer to figure 5-10, sheet 2.) The mainassembly. attaching it to fuselage ructure and gear down limit swithes are attached to brackets whichdownlock hook (12) using hook links (27). are welded to the downlock hooks. Adjustment isc. With landing gear free. hydraulic pressure off. and accomplished by loosening the lock nut and eitherdownlock system in position shown on sheet 2. check tightening or loosenin the adjustment nut andclearance between downlock hook (2) and pivot lock pin retightning the lock nut against the bracket behind the(1) with gear in down and locked position. Clearance adjustment nut. Down limit switches are to be adjustedmust not exceed .008-inh. If adjustment of downlock to the dimension stipulated in the figure.
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TOP VIEW OF TOE-IN CHECK FRONT VIEW OF CAMBER CHECK

Measure toe-in at edges of wheel flange. Differ- Measure camber by reading protractor level
ence in measurements is toe-in for one wheel. held vertically against outboard flanges of
(half of toe-in. ) wheel.

NEGATIVE CAMBER
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.

.040 .040 .195 .057

.084 .128 .040

.040 .040- .057

0441139-5 0441139-6 0541111-2 0541157-1

.065 .063 .040

.065 .028 .040

.040 .040 .028 . 040 .040

0541157-2 0541157-3 1241061-3

NOTE

To assure adquate thread engagement of the mounting bolts, use 0541111-2 or 0441139-6 shim alone
and/or 05411157-1, -2, -3, 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.

Figure 5-11. Wheel Alignment (Sheet 2 of 2)
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O 8 2
4 6 1NOTE

* F g J / Tighten thru-bolt nuts evenly
and torque to 150 lb in.

20 / 4

3. 11 . fi5
12

3 CLEVELAND WHEEL AND BRAKE

22 2. 14
21

i. Gteap 1ft 11 r- /S. feMs / e al in /
3. Gosse oeal Felt

8. Nerw /m . 20
6. Otr Wheel HaM
7. es and Tube I
S. sr Wheel Hlf
9. Braring CUp 18 Is. Br~zak od

10. BnlDke o - 17. BanlkeeCyadr
11. Ton,"u PIaSto is. Bra ke Pltn

. Thru-Bolt 17 19. Pad
13. Prona Plate 20. Bran Tjimin

1614. A1o6orSolt 16 al. SW=t15. Hyd'azlio Ftt' ng - 22. BackPlao

Figure 5-12. Main Landing Gear Wheel. Tire and Brake Assembly

5-44. RIGGING MAIN GEAR UP LIMIT SWITCHES. adhesive. Trim off excess end tab of clamp and posi-
(Rafer to figure 5-10. sheet 3.) The marn gear up tion clamp helix approximately as shown in the figure.
tmtt switches are mounted in brackets which are to avoid interference with gear-up switch wiring.

attahed to the underside of the removable floor- Additional switch adjustment is provided by slotted
boards. immediately above the main landing gear holes in the switch mounting brackets. Adjust actua-
pivot assemblies. The switches are contacted by tor tab-to-switch clearance to dimension stitlated
actuars, bonded to clmps, which are attahed to in the figure. With landin gar full up and clearance as
the aft leg of the landing gear strut pivot assembly. specified in Figure 5-10., check that GEAR UNSAFE
When replacing a clamp/acuator assembly. adjust light is out.
the acator tab prior to bonding, so that it actuates
the gear-up indicator light switch. Bond the actuaor
to the clamp with HYSOL EA-9309 or 3M EC-2216 5-46. DESCRIPTION. The aircraft is equipped with

Cleveland wheel and tire assemblies.
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8, .7

10

11

5

I. Cap
-,<^ ,\ ^~ '2. Bearings

2 3. Body
4. Back-Up Ring

~~~/ .>-" ~\ ^~5. Packing
iC(5!;5^-^ ?'~ ,i~ ' 6. Back-Up Ring

ma_,~~~ ^T,~ ^^S,~ ^7. Gland End
1 j> H o^ 13 8. Setscrew

\ V\ '^rfiL / 2 9. Back-Up Ring
10. Packing
11. Packing
12. Piston
13. Piston Roller

Figure 5-13. Main landing Gear Actuator

5-48. DISASSEMBLY OF MAIN WHEEL AND TIRE
CAUTIONm ASSEMBLY. (Refer to figure 5-12.)

a. Deflate tire and break tire beads loose.
Use of recapped tires or new tires not listed
on the aircraft equipment list are not recom- CAUTIOn
mended due to possible interference between
the tire and structure when landing gear is Avoid damaging wheel flanges when
in the retracted position. breaking tire beads loose. A scratch,

gouge or nick may cause wheel failure.
5-47. REMOVAL OF MAIN WHEEL AND TIRE
ASSEMBLY. (Refer to figure 5-12.) b. Remove thru-bolts and separate wheel halves,

removing tire. tube and brake disc.
NOTE c. Remove grease seal rings, felts and bearing

cones from wheel halves.
It is not necessary to remove the main
wheel to reline brakes or remove brake NOTE
parts, other than the brake disc or torque
plate. The bearing cups are a press fit in the

wheel halves and should not be removed
a. Using the jack point under step on main gear unless replacement is necessary. To

strut. jack-up wheel being removed. remove the bearing cups, heat the wheel
b. Remove hub caps. half in boiling water for 15 minutes. Using
c. Remove cotter pin and axle nut. an arbor press. if available, press out
d. Remove bolts and washers attaching back the bearing cup and press in the new cup

plate and remove back plate. while the wheel is still hot.
e. Pull wheel from axle.
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5-49. INSPECTION AND REPAIR OF MAIN WHEEL NOTE
AND TIRE ASSEMBLY. (Refer to figure 5-12.)

a. Clean all metal parts and the grease seal felts When removing axle from strut fitting, note
in solvent and dry thoroughly. number and position of wheel alignment shim.

b. Inspect wheel halves for cracks. Cracked wheel Mark these shims or tape together carefully
halves should be replaced. Sand out nicks. gouges so they can be reinstalled in exactly the same
and corroded areas. When the protective coating has position to ensure that wheel alignment is not
been removed. the area should be cleaned thoroughly. disturbed. Also. note position of stud attach-
primed with zinc chromate and repainted with alumi- ing axle to fitting so that the stud may be in-
num lacquer. stalled in the same position. Stud is the

c. Brake disc should be replaced if excessively uplock for the main gear.
scored or warped. Small nicks and scratches should
be sanded smooth. 5-53. MAIN WHEEL AND AXLE INSTALLATION.

d. Bearing cups and cones should be inspected (Refer to figure 5-9.)
carefully for damage and discoloration. After clean- a. Secure axle and brake components to strut
ing. repack cones with clean aircraft wheel bearing fitting, making sure that wheel alignment shims
grease (Section 2) before installation in the wheeL and stud are reinstalled in their original position.

5-50. REASSEMBLY OF MAIN WHEEL AND TIRE NOTE
ASSEMBLY. (Refer to figure 5-12.)
a. Insert thru-bolts through brake disc and position Shim: P/N 1241061.3. available from the Cessna

in the inner wheel half. using the bolts to guide the Parts Ditribution tCPD 2) through Cmesa ervice
disc. Assure the disc is bottomed in wheel half. Stations, can be installed between axle and fiing,

b. Position tire and tube with the inflation valve if neessary, to mainta.00 inch ainimum
through bole In outboard wheel halL Place inner clearne between axle fiting and brake diu
wheel half in position. Apply a light force to bring
wheel halves together. Maintaining the light force, b. Install wheel assembly on axle in accordance
assemble a washer and nut on one thru-bolt and with applicable paagraph of this Section.
tighten snugly. Assemble remaining washers and c. Connect hydrulic brake line to brake cylinder.
nuts on thru-bolts and torque to 150 lb-in. d. Fll and bleed afected brake system.

e. Install hub caps.
UCAUTIONi f. Check wheel alignment.

Uneven or improper torque of thru-bolt 5-54. MAIN GEAR ACTUATOR. (Refer to figure
nuts may cause failure of bolts, with 5-13. )
resultant wheel failure.

5-55. REMOVAL.
c. Clean and repack bearing cones with clean a. Remove seats and peel back carpet as necessary

aircraft wheel bearing grease (refer to Section 2 to gain access to plate above actuator; remove access
of this Manual). plate.

c. Assemble bearing cones. grease seal felts and b. Remove access plate from bulkhead forward of
rings into wheel halves, actuator.

e. Inflate tire to seat tire beads. then adjust to c. Disconnect and drain hydraulic fluid at wheel
correct pressure. brake cylinders.

d. Place landing gear control handle UP, with
5-51. MAIN WHEEL BALANCING AND ALIGNMENT. master switch OFF, and operate emergency hand
Wheel alignment procedures are outlined in figure pump until ain gear dowulocks release.
5-11. e. Disconnect and cap or plug all hydraulic lines

at the actuator.
5-52. MAIN WHEEL AND AXLE REMOVAL. f. Remove bolts attaching actuator mounting flange
(Refer to figure 5-9.) to bulkhead forging.
a. Remove hub caps. g. Work actuator free of forging and pivot assembly;
b. Remove wheel and tire in accordance with remove actuator.

applicable paragraph of this Section.
c. Disconnect. drain and plug hydraulic brake line 5-56. DISASSEMBLY. (Refer to figure 5-13.)

at the brake cylinder. a. Remove setscrew (8) and remove end gland (7)
d. Remove bolts. washers. nuts and stud securing by unscrewing from actuator body (3).

axle and brake components to fitting at lower end of b. Remove cap (1) from end of actuator.
strut. c. Using a small rod, push piston (12) from actua-

tor body.
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NOTE 5-60. INSTALLATION.
a. With main landing gear in the down and locoed

Unless defective. do not remove nameplate. position. instll actuator into bulkhead forgi so
bearings (2) or roller (13). that piston rack gear and sector gear engge as

shown in figure 5-9, Section A-A.
d. Remove packing (5) and back-up ring (4) from b. Lubricate swivel fitting on actuator wth MIL-G-

cylinder body (3). Discard packing (5). 21164 lubricant, install packig in fitting.
e. Remove piacin (10) and beok-up ring (9) om c. Install cap (4), washer (3), retainer (2) and

end gland (7). Disard pelding (10). swivel fitting on actuator as shown in figure S-9.
f. Remove and dldmrd packIn (11) frm piton d. Instll boltx (1) and torqu to 100-14I0 b-. and

(12). fety-tre. Smty-w rte uuel fitttng to sa (8).
e. Connect all hydraulic line to their are loca-

5-57. INSPECTION. tions. Iubricate thrds with Petrohtmn.
a. Thoroughly clean all parts in cleaning solvent . Connect brake line at wheel cylodmer. U and

(Federal Specfication PS-661. or equivalent.) bleed brake system n accordance wtth poedres
b. Inspect all threaded surfaces for cleanliness, outlined In applable paragraph in tahs Betlo

cracks and wear. g. Rig landing ear In accordance with podures
c. Inspect cap (1). piston (12). roller (13), if re- outlined in applicable paragraph In this Beet

moved. and actuaor body (3) for cracks. chips, h. Remoe aircraft from jak and instal acces
scratches. scoring, wear or surface irregularities covers, carpeting and seats removed fr acess.
which may affect their function or the overall opera-
tion of the actuator. 5-61. MAIN GEAR PIVOT ASSEMBLY.

d. Inspect bearings (2), if removed, for freedom
of motion. scores. scratches or Brinnel marks. 5-62. REMOVAL. (eer to figure 5-9.)

a Remove trot from pivot assembly in accodance
5-58. PARTS REPAIR/REPLACEMENT. Repair with procedures outlined in appliahle paragrph In
of small parts of the main landin' gear actuator is this Secton.
impractica. Replace all defective part. Minor b. Remove acuator in accordance ith procedue
scratches or score mrks may be removed by polish- outlined n applicale pagrap in this Se1inL.
ing with abrauive crocus cloth (Federal Specifiction c. Remove setscrew from sector ge ).
P-C-458). provtding their removal does not affect d. Bend tags of vahr (21) fromO Wa e in mt
operation of the unit. ring assembly, instll all (20) and compleely unscrew t (20) from traed
new packings. area of saft (17).

e. Puhb shaft (17) into pivot ssembly (14) and pll
5-59. REASSEMBLY. (Refer to figure 5-13.) pivot assembly free of shat (8).

NOTE 5-63. INSPECTION AND REPAIR. (Rder to figure
5-9.)

Use MIL-G-2116C lubricant on roller (13) a. Thoroughly clan all parts in cleanng olvent
and bearings (2). if removed. (Federal Specicaton PS-661 or equivalS.)

b. Inspect all parts for indications of damage,
a. If bearings (2) and roller (13) were removed. cracks or excessive wear and replace a neessary.

press one bearing into actuator body until it is flush. c. Inspect outboard pivot bushing and inboard pivot
Install roller and press second bearing in place to bearing (10) (pressed into bulkhead forgitg in air-
hold roller. Use care to prevent damage to bearings craft) for damage and excessive wear. Replace bush-
or roller. ing or bearing as required.

b. Intall back-up ring (4) and new packing (S) in
aotutor body core. Intll ne pal ing (11) and NOTE
back-up ring (6) on piton (12).

The outboard pivot bushing is locked nto the
NOTE bulkhead forging by a setscrew located above

the bushing. This setscrew must be turnd
Lubricate piston rack gears with MIL-G- out several turns before the bushing can be
21164C lubricant. Apply lubricant spar- removed.
ingly. Over-greasing might cause con-
tamination of hydraulic cylinder assembly 5-64. INSTALLATION. (Refer to flgure 5-9.)
with grease which might work past packing. a. Lubricate all bushings and bearings with MIL-

G-21164 grease. Slide shaft (17) nto pivot assembly
c. Slide piston (12) into cylinder body (3). (14).
d. Install back-up ring (9) and new packing (10) on b. Install pivot with bearng (12) and rae (11) in-

end gland. stalled. into inboard bearing in bulkhead forging.
e. Install end gland in cylinder and tighten until end Pull shaft from pivot and install washer (21) and nut

of gland is flush with end of cylinder body. Install (20) on shaft.
and tighten setscrew (8).

f. Install cap (1) at end of actuator assembly.
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c. Insert end of shaft into outboard bushing in bulk- 5-70. DOWNLOCK ACTUATOR.
head forging. Hand-tighten nut to remove all end play
and safety in place by bending corresponding tang of 5-71. DISASSEMBLY. (Refer to figure 5-16).
washer into notch of nut. pivot must rotate freely. a. Loosen nut (1) and unscrew end fitting (2) from body
d. Install seal (9) and sector gear (7) on inboard end of (3). Spring (4) can also be removed.
pivot assembly so that setscrew hole in sector gear lines b. Remove hose valve assembly (5), O-ring (14), spring
up with setscrew hole in shaft (8); install setscrew into guide (15), spring (6), ball (7) and ball (8) from body (3).
sector gear and shaft with Loctite 242 locking compound c. Remove piston/rod (9) from body.
and tighten screw. d. Remove and discard all packings and back-up rings

from end fitting (2), body (3) and piston/rod (9).
5-65. GEAR POSITION INDICATOR SWITHES.

5-66. DESCRIPTION. The geardown indicator 5-72. INSPECTION ur cleanliness d for
switches are attached to bracket which are welded to a. Inspect all threaded surfaces for cleanliness and forswitches are attached to brackets which are welded to freedom of cracks and excensive wear.
the downlock hooks. The main gear up limit switches are b. Inpet ball spring (6) forevidence of breaks and
mounted in brackets which are attached to the undersidedistor i
of the removable floorboards immediately above the c. Inspect piston spring (4) for evidence of breaks and
main landing gear pivot assemblies. Refer to the para- distortion.
graphs in this section which outline procedures for d. Inspect end fitting, pistorod, barrel, valve body
rigging the main gear up and down switches. d .Inspect end fitting, piston/rod, barrel, valve body,rigging the main gear up and down swi tch balls and ball seats for cracks, scratches, scoring wear or

5-67. DOWNLOCK MECHANISM. (Refer to figure surface irregularities which might affect their function or
5:15.) the overall function of the unit.

e. Repair of most parts of the uplock actuator is
5.68. DESCRIPTION. The downlock mechanism is impractical. Replace defective parts. Minor scratches
comprised of hydraulic actuators connected to arm and scores may be removed by polishing with fine
assemblies, which trip downlock hooks, releasing the abrasive crocus cloth (Federal Specification PC-458),
main landin gear struts. Figure 5-15 illustrates the providing their removal does not affect operation of
downlock mechanism and may be used as a guide for the unit.
determining relationship of parts. A locator illustration
is also provided, which shows station numbers, bulk- 5-73. REASSEMBLY.
heads, ribs and parts of the downlock mechanism. To
locate a specific fuselage station, refer to the station 1 of NOTE

this manual Install new O-rings and back-up rings lubricated
NOTE with a film of Petrolatum W-P-236, hydraulic

A new main landing gear downlock mechanism has fluid MILH.5606. or Dowcorning DC-7.
been incorporated. A single acting downlock
sequence actuator and downlock hook replaces the a. Asemble by reversing procedures outlined in
double acting actuator, arm assembly, and downlock paragraph 5-70.
hook. Figure 5-10A illustrates the replacement
downlock mechanism while figures 5-10 and 5-15 5-74 MAIN EAR TRUT STEP. (Refer to figure
each illustrate the unchanged associated parts and 5-9)
structure and may also be used as a guide for
determining relationship of parts. 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

5-69. REMOVALAND INSTALLATION OF adhesive-backed "Walkway" material with rough surface
COMPONENTS. (Refer to figure 5.15.) The down- is pressed into the depressed area of the strut.
lock mechanism located just forward and aft of the rear 6. .
door post under the floorboard. Access to the mech- 56. REMOVAL.
anism is gained by removing the seats, peeling backNOTE
the carpet and removing the access plates immediately
forward and aft of the rear door post on either side of The step is bonded to the landing gear
the aircraft Figure 5-15 may be used as a guide for with Uralite 3121 bonding material.
removal and installation of components of the downlock
mechanism. Upon complete reassembly of the downlock a. Using a heat gun, heat step mat a temperature of
mechanism, rig the main landing gear in accordance 200'-250' F, until step material becomes pliable.
with procedures outlined in the applicable paragraph in b. Using a sharp knife, remove step material down
this section. to the metal strut.

NOTE c. Clean off remaining step material with a wire wheel
A new main landing gear downlock mechanism has and sandpaper. Leave surface slightly rough or abraded.
been incorporated. Figure 5-10A illustrates the Clean oil and grease from strut with solvent, wipe off
replacement downlock mechanism while figures 5-10 exces solvent with dry clth and let surface ry.
and 5-15 each illustrate the unchanged associated d. Apply zinc chromate primer-green or yellow, to clean
parts and structure and may also be used as a guide area on strut. Dry film thickness to be .0003 to .0005 inch.
for removal and installation of components of the
replacement downlock mechanism.
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^a 9 10 11

* Insta1 internal tooth vasher under bolt beas.

2. Boot * Prime bolts with LOCTITE GRADE "r" PRMR and
3. Pin seal with LOCTITE CV or CATALOG 855 or 983.
4. Spacer
5. Arm Assembly
6. Downock Adjustment Screw
7. Downlock Hook I
S. Hook -e- t o
9. Downlocck switch -.

10. Spring Auembly 1 /t
11. Eyebolt
12. Shim .....
13. Support Assembly * 7-· i :-' '

15. SheUl Assembly . '''n

17. Bolt
18. Rod End
s19. Actua=zor * .^

Figure 5-15. Main Landing Gear Downiock Instllation
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1 9

4

10 '13
10 12
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'. Nut 9. P0mmon/Bod
2 a. Endfltttna 10. O-Btne

3. Bedy 11. Berotp Rtg
4. Sprig is. Jamnut
5. Ho Valve bmhly 13. Bod Bad
S. 9Sg 14. oS-Dt
7. Bal 15. Spr9tGuide
8. Ball

Figure 5-16. Main Landing Gear Dovlock Actoaor

5-77. INSTALLATION i. Allow adhesive to thoroughly cure according to
a. Jack aircraft in accordance with procedures mannacturer's recommendations before flexing gear

outlined in Section 2 of this Manual. spring or applying loads to step.
b. Mark position of removed step so new step will j. Paint gar spring and step after curing is com-

be intalled in approxmtely the same position on pleted.
the stru.

c. Cln urfaces to be bonded together thoroghly. 5-78. NOSE GEAR SYSTEM.
If solvent is used, remove all traces of the solvent
with a clean, dry coth. It is imporunt tha the bond- 5-79. DESCRIPTION. The nose ear consists of a
ing surfces be clean and thoroughly dry. paeudrallc shock assembly. mounted in a trunnion

d. Miz adhesive (Uralite 3121). in accordance wtth assembly, a steering arm and bungee. shimmy
nmanafacrer's direction Note pot li. dampeer, nose vheeL tire and tube. hub cap. bear-
e. Spread a coat of mixed adhesive on bonding sur- ing, seals and a double-acting hydraulic acuator for

faces of strut and step; instll step on strut. extension and retraction. A claw-like oo o the
actuaor serves as a downlock for the nose gear.

NOTE
5-80. OPERATION. The nose gear shock strut is

Top of strut should be prallel to the ground pivoted just forward of the firevalL Retraction and
(±5) when gear is in down position. extension of the nose gear is accomplished by a

double-acting hydrulic cylinder the forward end of
f. Cycle landing gear to check clearance of step in which contains the nose gear dowlock. Initial action

tunnel of the cylinder disengages the downlock before re-
g. Form a small fllet of adhesive at all edges of traction begins. Nose gear doors are mechanically

bonding surfaces. Remove excess adhesive closed as the nose gear retracts. As the nose gear
h. Remove aircraft from acks. extends. the doors are mechanically opened.

5-36 Revision 2



MODEL P210 SERIES SERVICE MANUAL

5-81. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

HYDRAULIC FLUID LEAK- Defective strut seals and/or Replace defective seals; stone out
AGE FROM NOSE STRUT. defects in lower strut. small defects in lower strut. Re-

place lower strut if badly scored
or damaged.

NOSE STRUT WILL NOT HOLD Defective filler valve Check gasket and tighten loose
AIR PRESSURE. or valve not tight. valve. Replace defective valve.

Defective O-ring at top of Replace O-ring.
strut.

Result of fluid leakage at Replace defective seals; stone out
bottom of strut. 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 corn- Tighten loose parts; replace
ponents. 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. Disconnect nose gear actuator from strut by
a. Jack aircraft or weight the tail of aircraft to removing cotter pin, castellated nut, washers and

raise nose wheel off the ground bolt.

WARNING NOTE

Before working in landing gear wheel wells, Retain spacer washers between downlock
PULL-OFF hydraulic pump circuit breaker. hooks on end of actuator.
The pump circuit breaker is located in the
circuit breaker panel, located immediately g. Disconnect nose gear strut door tie rods from
forward of the left forward doorpost. nose gear. Remove trunnion bolts.

b. Open landing gear doors and disconnect nose NOTE
wheel door push-pull rods.

c. Tag for identification and disconnect electrical Trunnion bolts are accessible from inside
wires at gear-down microswitch located on forward the cabin, at the very forward end of the
end of nose gear safety switch on torque links, and tunnel cover at the firewall. Two men
remove clamps attaching wires to nose strut. will be required to remove these bolts,
d. Tag for identification and disconnect electrical one working inside the cabin, the other

wires at nose gear safety switch on torque links, working in the nose wheel well
and remove clamps attaching wires to nose gear strut.

e. Disconnect steering bungee from steering h. Work entire nose gear assembly free of the
bellcrank. aircraft.
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Detail A f X L 5o MAX. WITH
6^^''^^^---ll /^^^ )'/S>^^ ^* ill 1 STRUT FULLY EX-

NOTE TENDED

The following procedure applies to the noseft

3.been removed. In many cases, separating

5.tion and parts replacement without removal or from upper strut. Invert ower strut and drain hy-nion

complete strut dissembly. d lic fuid fm9.f. Remove lock ring an bearing from lower strut.10. Slide shims, cking support ringDampeer
I. link.

1. Steering bungee413. Bolt5. SafLower Trwitchon

16. Hub CapThFigure 5-17. Nose nstallation

c1. SRe e in mo o teerin n rom grooe inside oer end
(Refer to figure 5-18.) of upper strut. A small access hole is provided at

the lock ring groove to facilitate removal of lock ring.
NOTE

NOTE
The following procedure applies to the nose
gear shock strut alter it has been removed Hydraulic fluid will drain from strut as
from the aircraft, and the nose wheel has lower strut is pulled from upper strut.
been removed. In many cases, separating
the upper and lower struts will permit inspec- e. Using a straight, sharp pull, remove lower strut
tion and parts replacement without removal or from upper strut. Invert lower strut and drain hy-
complete strut disassembly. draulic fluid from strut.

f. Remove lock ring and bearing from lower strut.
WARNI~NG1~ ~g. Slide shims, If used, packing support ring,

scraper ring, retaining ring and lock ring from lower
Deflate strut completely before removing strut.
bolt (33), lock ring (31) or bolt (2). Also
deflate strut before disconnecting torque NOTE
links.

Note number of shims, relative position
a. Remove torque links. Note position of washers, and top side of each ring and bearing to

shims, spacers and bushings. aid in reassembly.
b. Remove shimmy dampener and steering bungee.
c. Remove link from steering shaft and collar. h. Remove and discard O-rings and back-up rings
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-d. 4*~: /'=4 1:51,6

NOTE \

Shims (22) are used
as required above \ 21

as required above 7 22
packing support ring 2w
(28). 17 26 20

~~~12 2 g ;w~~~~~eM~~ 23

82* 2 24 , j

1. Brace
2. Dolt 28
3. Upper Trunnion 10
4. Bushing 42
5. F1ller Vlve B 3
6. 0-Ring 31
7. Orifice Support 39
8. Loer Trunnion
9. Ro Pin 40-- \ 32

10. Barrel1 39- 0
11. Baring 2
12. DowelPin 2 33
13. Roll Pin
14. Steering Arm 31 \15. Bushing \\
16. Roller DetailA ECTION B-B
17. Steering Shaft
18. Link \
19. Rod Assemblies 32. Torque Link Attachment 3834

0. Wsher 33. Bolt
21. Collar 34. Fork 37^,
22. Shim 35. O-Ring 36
23. Collar 36. Base Plug
24. Lock Ring 37. O-Ring
25. Bearing 38. Metering Pin
26. Bolt 39. Back-Up Ring
27. Lower Strut 40. O-Ring
28. Packng Support Ring 41. O-Ring
29. Scraper Ring 42. Shim
30. Retainng Ring 43. Bolt
31. Lock Ring 44. Tab Washer

Figure 5-18. Nose Gear Shock Strut Assembly
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from packing support ring. NOTE
i. Remove metering pin and base plug by removing

bolt from lower strut and fork assembly. When correct number of shims are installed,
secure collar (23) with bolt (43) and secure

NOTE bolt with tab washer (44) by bending tabs of
washer.

Lower strut and fork are a press fit, drilled
on assembly. Separation of these parts is b. Install O-ring (37) on base plug (36).
not recommended, except for replacement c. Install O-ring (35) on metering pin (38), and
of parts. install in base plug (36).

d. Install bolt (33) through holes in fork (34) and
j. Remove and discard O-rings from metering pin base plug (36). Install nut on bolt.

and base plug. e. Install lock ring (31), retaining ring (30) and
k. Remove orifice support by removing bolt at top scraper ring (29) down over lower strut (27). Ensure

of strut. Remove and discard O-ring from orifice they are installed in same positions as they were when
support. re moved.
l. Remove collar from upper strut. To remove f. Install O-rings (40) and (41) and back-up rings
collar, remove bolt and tab washer. Remove (39) in packing support ring (28).
washers, shims, if installed, and steering collar.

NOTE
NOTE

Install contoured back-up rings (39), one
Upper and lower trunnions are press fitted on each side of O-ring (40) with concave
to the upper strut with braces installed surface of back-up rings next to O-ring.
during assembly. Pin is also press fitted
to the lower trunnion. g. Install bearing (25) and lock ring (24) at

upper end of lower strut assembly.
5-84. INSPECTION AND REPAIR OF SHOCK STRUT
COMPONENTS. (Refer to figure 5-18.) NOTE
a. Bushings and bearings in upper trunnion and

lower trunnion may be replaced as required. Needle Ensure that beveled edge of bearing is
bearing in collar should not be replaced. Replace installed up next to lock ring.
entire steering collar if needle bearing is defective.

b. Thoroughly clean all parts insolvent and inspect h. Install upper strut assembly over lower strut
them carefully. Replace all worn or defective parts assembly.
and all O-rings, seals and back-up rings with new i. Install lock ring (31) in groove in lower end of
parts. barrel (10). Position lock ring so that one of its

c. Sharp metal edges should be smoothed with ends covers the small access hole in the lock ring
No. 400 emery paper, then cleaned with solvent, groove.

j. Install steering shaft (17) up through hole in
5-85. REASSEMBLY OF NOSE GEAR STRUT. (Refer lower trunnion (8) and hole in upper trunnion (3).
to figure 5-18.) k. Install steering arm (14) over steering shaft

(17) and secure with roll pins.
NOTE L Install link (18) to bottom of steering shaft (17)

and attach opposite end to steering collar (21).
Install new seals and existing lock ring, lub- m. If braces (1) were removed, they should be
ricated with a film of Petrolatum VV.P-236, installed, connecting at upper trunnion (3) and lower
hydraulic fluid MIL-H-5606, or Dow-Corning trunnion (8).
DC-7. n. Attach lower torque link to torque link fitting (32)

and upper torque link to steering collar (21).
a. Install top washer (20), steering collar (21), o. Install O-ring (6) and filler valve (5) on orifice

shims (22) (as many as were removed), and collar support (7).
(23). Screw collar (23) up threads on lower end of p. Install orifice support in barrel (10), install
upper strut (10) until it is flush with the lower end bolt (2).
of the strut, to the nearest one-third turn. Use q. Service shock strut as outlined in Section 2 of
shims as required above lower washer, to fill gap this manual
between collars. Shims are available from the
Cessna Supply Division, as follows:

1243030-5 ............... .0. 006"
1243030-6 ............... .0. 012"
1243030-7 ............... .0. 020"
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5-85. INSTALLATION OF NOSE GEAR STRUT. 5-86. SHIMMY DAMPENER. (Refer to figure 5-19.)

WARNING 5-87. DESCRIPTION. The shimmy dampener is a
self-contained hydraulic cylinder which acts as a

Before working in landing gear wheel wells. restrictor. When the steering system reacts too
PULL-OFF hydraulic pump circuit breaker. rapidly, the shimmy dampener maintains pressure
The pump circuit breaker is located in the against the steering arm by means of a piston which
circuit breaker panel, located immediately permits a restricted flow of hydraulic fluid from
forward of the left forward doorpost. either end of the cylinder to the other through an

orifice in the piston.
a. Work entire nose gear assembly into nose gear

wheel well. 5-88. REMOVAL. (Refer to figure 5-17.)
a. Remove bolt securing shimmy dampener to

NOTE steering shaft.
b. Remove bolt attaching dampener to bracket.

Trunnion bolts are accessible from inside attached to lower trunnion.
the cabin, at the very forward end of the c. Remove shimmy dampener from aircraft.
tunnel cover at the firewall. Two men will
be required to install these bolts, one 5-89. DISASSEMBLY. (Refer to figure 5-19.)
inside the cabin, the other in the nose a. Remove outer retaining ring (7).
wheel well. b. Remove bearing head (6).

c. Remove O-rings (15) and (17) from bearing head
b. Install trunnion bolts. (6).
c. Install nose gear strut door tie rods. d. Remove internal retaining ring (5).

e. Remove rod assembly (8).
NOTE f. Remove O-ring (19) and back-up ring (9).

g. Remove setscrew (14), spring (13), floating
On aircraft equipped with retractable step, piston (12) and 0-ring (3).
install right-hand tie rod on outboard side h. Remove bolt (1) and Stat-O-Seal (2).
of eyebolt only, when connecting nose gear i. Remove 0-ring (20).
strut doors. Left-hand tie rod should be
installed in normal manner. 5-90. INSPECTION AND REPAIR OF SHIMMY

DAMPENER (Refer to figure 5-19.)
d. Install nose gear actuator and install castellated a. Thoroughly clean all parts in solvent and

nut and cotter pin. On aircraft equipped with retract- inspect carefully.
able step, rig step in accordance with applicable b. Sharp metal edges should be smoothed with
paragraph, after nose strut is installed and rigged. No. 400 emery paper, then thoroughly cleaned

with solvent.
NOTE c. Replace all worn or defective parts.

When connecting nose gear actuator to strut, 5-91. REASSEMBLY OF SHIMMY DAMPENER
lubricate and torque bolt as outlined in (Refer to figure 5-19.)
Section 2 of this manual.

NOTE
e. Install steering bungee to steering bellcrank.
f. Identifying tagged applicable electrical wires, Install new seals, 0-rings, and back-up

connect wires at safety switch on torque links and rings, lubricated with a film of Petrolatum
install clamps attaching wires to nose strut. VV-P-236, hydraulic fluid MIL-H-5606. or
g. Identifying tagged applicable electrical wires, Dow-Corning DC-7.

connect wires at gear-down microswitch located on
forward end of nose gear actuator at bracket on a. If piston (10) was removed, install piston and
bearing end. install roll pin (11).

h. Connect nose wheel door push-pull rods.
i. Rig nose gear and nose gear doors in accordance NOTE

with procedures outlined in applicable paragraph in
this Section. Orifice in piston (10) connects to passage

in rod (8).
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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.
c. 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.
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NOTE

The downlock hooks (2) and (7) have been
dry film lubricated at the factory and should 5
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 pro-
ducts of Electro-Film Inc. , North Holly-
wood, Ca. Perma-Silk is a product of the
Everlube Corp., North Hollywood, Ca.

2. Hook

5. Downlock Switch
6. Actuator
7. Hook
8. Bolt
9. Shimmy Dampener Bracket

Figure 5-22. Nose Gear Downlock Mechanism
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1. Spring Guide 21
2. Thin Washer 20
3. Bolt
4. Thick Washer
5. Spring 19
6. Hook
7. Crossbar

18

7 14

7A

42 7A. Thin Waher -Dry Lubricated 16. BearingEnd
8. Thick Washer - Dry Lubricated 17. Knurled Nut

9. Nut 18. Packing
10. Cotter Pin 19. Piston

7A 2 l1. Rod End 20. Back-Up Ring
3 12. Shield 21. Packing

13. Nut 22. Cylinder
14. Pin 23. Bushing
15. Roll Pin

Figure 5-23. Nose Gear Actuator

b. Remove safety wire from knurled nut, and loosen 5-109. REASSEMBLY OF NOSE GEAR ACTUATOR.
knurled nut. (Refer to figure 5-23.)

c. Remove bearing end from cylinder, and remove
nut from cylinder. NOTE

d. Pull piston from cylinder.
e. Remove O-rings and back-up rings from bearing Install new O-rings and back-up rings

end and piston. lubricated with a film of Petrolatum
f. Disassemble hook assembly. W-P-236, hydraulic fluid MIL-H-5606,

or Dow-Corning DC-7.
5-108. INSPECTION AND REPAIR OF PARTS OF
NOSE GEAR ACTUATOR. a. Install O-rings and back-up rings in bearing

a. Inspect all threaded surfaces for cleanliness end.
and for cracks or excessive wear. b. Install O-rings and back-up rings on piston.

b. Inspect downlock hook spring for evidence of c. Insert piston into cylinder. Do not damage
breaks and distortion. Free length of spring must back-up rings and O-rings when inserting piston.
be 2. 406*0. 080-inches, and compressed to 2. 00- d. With knurled nut on cylinder, install bearing
inches under a 19. 80 * 2. 0 pound load. end of cylinder. Use care to avoid damage to O-rings

c. Inspect hooks, spring guide, bearing end, piston, and back-up rings when installing bearing end of
cylinder and bushing for cracks, chips, scratches, cylinder.
scoring, wear or surface irregularities which may
affect their function or the overall function of the NOTE
nose gear actuator.

d. Repair of most parts of the actuator assembly Centerline of hook pins and centerline of
is impractical. Replace defective parts with ser- bushing hole must align within 0. 005-inch
viceable parts. with cylinder assembled at a length of
e. Minor scratches and scores may be removed by 11. 98 * 0. 03-inches, measured from

polishing with fine abrasive crocus cloth (Federal centerline of hook pins to centerline of
Specification PC-458), providing their removal does bushing in cylinder in cylinder anchor end.
not affect operation of the unit.
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e. Tighten and safety wire knurled nut. NOTE
f. Install lock nut on end of piston.
g. Assemble and install hook assembly on piston. Upon completion of installation, safety-wire

bolts (*) to clips (13).
5-110. INSTALLATION OF NOSE GEAR ACTUATOR

NOTE
NOTE

Check nose gear door-to-cowling clearance
Before installing nose gear actuator, check to be 0. 12-inch to 0.15-inch on the left and
condition of fit and attaching bolts and right sides of the nose gear doors each time
bushings. Replace any defective parts. the turbine access door on turbocharged
Fill actuator with hydraulic fluid. models is re-installed.

a. Attach aft end of actuator to fuselage structure 5-115. NOSE WHEEL STEERING SYSTEM. (Refer
with bolt, washer and nut. Safety nut with cotter pin. to figure 5-25.)

b. Assemble and attach nose gear downlock mech-
anism to lower trunnion as shown in figure 5-18. 5-116. DESCRIPTION. The nose wheel steering

system links the rudder pedals to the nose wheel
5-111. REMOVAL AND INSTALLATION OF NOSE fork, affording steering control through use of the
GEAR ACTUATOR. rudder pedals. The nose gear torque links straighten

a. Disconnect uplock spring. the nose wheel as the landing gear is retracted.
b. Disconnect and cap or plug hydraulic lines at

actuator. 5-117. REMOVAL AND INSTALLATION OF NOSE
c. Disconnect and tag up-limit switch electrical WHEEL STEERING SYSTEM COMPONENTS.

wires. (Refer to figure 5-25. ) Refer to the figure as a guide
d. Remove cotter pin and clevis pin attaching in determining relationship of steering system com-

actuator link to bellcrank arm. Note position of ponents. Also, the illustration may be used as a
spacer washers and direction of clevis pin. guide during removal and installation of system com-

e. Remove nuts, washers and bolts attaching ponents.
actuator to wheel well tunnel wall. Note and retain
shims between actuator and tunnel wall 5-118. RIGGING OF NOSE WHEEL STEERING

f. Remove bolt, washer and nut attaching bellcrank SYSTEM. Since the nose wheel steering system
at top of nose wheel. is connected with the rudder control system, adjust-

ment to one system would directly affect the other.
NOTE Refer to Section 10 of this manual for rigging pro-

cedures for the rudder system and the nose wheel
Use care to avoid dropping bearings in steering system.
bellcrank assembly. Retain washers
used as shims at each end of bellcrank. 5-119. TROUBLE SHOOTING. (Refer to paragraph

5-80.)
g. Install uplock mechanism and actuator by re-

versing the preceding steps. Install shims and 5-120. RIGGING NOSE LANDING GEAR. (Refer to
washers as noted during removal. figure 5-26.)

5-112. NOSE GEAR DOOR SYSTEM. (Refer to NOTE
figure 5-24.

Nose gear shock strut must be correctly
5-113. DESCRIPTION. The nose gear door system inflated prior to rigging the nose gear.
consists of a right and left forward door, actuated Refer to Section 1 of this manual for cor-
by push-pull rods and a torque tube assembly. The rect nose gear shock strut inflation pres-
aft doors are attached to the torque tube assembly sure.
with springs.

a. Jack aircraft in accordance with procedures
5-114. REMOVAL AND INSTALLATION. (Refer to outlined in Section 2 of this manual.
figure 5-24.) b. Actuator locking hooks (1) on the nose gear
a. Remove hinge bolts, nuts, washers and bushings. actuator shall completely engage downlock pins (2)
b. Remove nuts from push-pull rods and remove without drag, and cross bar (3) shall rotate freely

forward doors. to indicate it is not bearing on either side of slot
c. Disconnect spring from aft door eyebolt, and in rod end (4). Adjust rod end of actuator as re-

remove aft doors. quired.
d. Reverse preceding steps to install nose gear

doors.
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RUDDER BARS (RE F)

RUDDER BAR

FUSELAGE

STEERINGSTRUCTURE
RODS WITH
BOOT COVERING

WHIFFLETREE (STEERING BELLCRANK)

NOTE

See Section 10 for rigging of the nose
STEERING BUNGEE Detail A gear steering system.

5-25. Nose Wheel Steering System

CAUTION is mounted to a bracket, located in the left-hand for-
ward area of the nose wheel well. The switch is acti-

The piston rod is flattened near the threads vated by the left-hand arm of the bellcrank weld
to provide a wrench pad. Do not grip the assembly. Switch adjustment is provided by slots in
piston rod with pliers, as tool marks will the switch mounting bracket. Up limit switch is to
cut the O-ring seal in the actuator. be adjusted to the dimension stipulated in the figure.

5-121. RIGGING NOSE GEAR DOWN LIMIT SWITCH. 5-123. RIGGING OF NOSE GEAR SQUAT SWITCH.
(Refer to figure 5-26.) The nose gear down limit (Refer to figure 5-26.) The nose gear squat switch
switch is mounted on a tab which is a part of the bear- (safety) switch is mounted in a bracket, attached to
ing end (5) of the nose gear actuator. The switch is the upper nose gear torque link. The switch is
actuated by the right-hand actuator locking hook (1). operated by an actuator, attached to the nose gear
Switch adjustment is accomplished by loosening the lower torque link. Adjust squat switch so that con-
lock nut and either tightening or loosening the adjust- tacts close when nose gear strut is . 12 to . 25-inch
ment nut and re-tightening the lock nut against the tab from fully-extended position.
behind the adjustment nut. Down limit switch is to be
adjusted to the dimension stipulated in the figure. 5-124. RIGGING OF NOSE GEAR DOORS. (See fig-

ure 5-24.) Nose gear door adjustments are accom-
5-122. RIGGING NOSE GEAR UP LIMIT SWITCH. plished by adjusting push-pull rod ends as required
(Refer to figure 5-26.) The nose gear up limit switch to cause the doors to close snugly. Doors must fair
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2

3

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 8
220 are products of Electro-Film Inc. ,
North Hollywood, Ca. Perma-Silk is a
product of the Everlube Corp., North Holly-
wood, Ca.

1. Locking Hook
2. Downlock Pin
3. Cross Bar
4. Rod End
5. Bearing End
6. Stop Assembly
7. Arm
8. Bellcrank Weld Assembly

Figure 5-26. Rigging Nose Landing Gear (Sheet 1 of 2)
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when the nose gear is fully retracted. Link rods are to be 5-128. OPERATION. The nose gear wheel is free-
adjusted so that the doors, when in the open position, clear rolling on an independent axle and is used to steer
any part of the nose gear assembly by a minimum of 0.25. the aircraft while taxiing by means of the nose wheel
inch during retraction. Nose gear doors are designed to steering system.
overlap the lower cowl skin. Adjust stop bolts on stop
assemblies (121 as required to contact arms t9> on 5-129. REMOVAL OF NOSE WHEEL AND TIRE
bellcrank weld assembly 15) when forward nose gear ASSEMBLY.
doors are in FULL-OPEN position. Adjust barrel a. Weight tail of aircraft to raise nose wheel off
assemblies t4) as required to fair forward nose gear the ground.
doors in closed position. Pack bearings (16) with MIL- b. Remove nose wheel axle bolt.
G-21164 grease. Safety wire bolts t*) to clips (23). c. Use a rod or long punch inserted in ferrule to

tap opposite ferrule out of nose wheel fork.
d. Remove spacers. axle tube and hub caps before

disassembling nose wheel
5-125. FINAL LANDING GEAR SYSTEMS CHECK. e. Reverse proceding steps to install nose wheel
After landing gear systems have been installed and Tighten axle bolt until a slight bearing drag is
rigged, prior to removal from jacks. cycle landing obvious when the wheel is turned. Back off nut to
gear through 25 cycles using the system's emergency nearest castellation and install cotter pin.
hand pump.

5-130. DISASSEMBLY OF NOSE WHEEL AND TIRE
NOTE ASSEMBLY. (Refer to figure 5-27.)

Check fluid level in power pack reservoir WARNING1
frequently during purging and system checks.

Injury can result from attempting to separate
One of the 25 cycles shall consist of a downlock mal- wheel halves with the tire inflated. Avoid
function check, consisting of the following procedure, damaging wheel flanges when breaking tire
using a 28 volt DC, 60 amp electrical power supply. beads loose.

a. Pull hydraulic circuit breaker off.
b. With gear in down and locked position. move a.. Remove valve core, completely deflate tire. and

gear selector handle GEAR UP position and note break tire beads loose.
actuation of main gear downlock books. b. Remove thru-bolts and separate wheel halves.

c. As soon as left downlock hook is actuated to c. Remove tire and tube.
unlock the left gear. mo gegar selector handle back d. Remove bearing retaining rings. grease seals
to GEAR DOWN position to simulate what would occur and bearing cones.
if the pilot were to select gear down before the gear
was fully retracted. If downlock hooks do not lock NOTE
the gear in the down position, check downlock system
for misalignment. The bearing cups are a press fit in the wheel

halves and should not be removed unless re-
NOTE placement is necessary. To remove, heat

wheel half in boiling water for 15 minutes.
This malfunction check is in addition to the Using an arbor press, if available, press
check used during the rigging procedure. out bearing cup and press in the new one

while the wheel is still hot.
d. Remove aircraft from jacks.

5-131. INSPECTION AND REPAIR OF NOSE WHEEL
5-126. NOSE WHEEL AND TIRE ASSEMBLY. AND TIRE ASSEMBLY. Procedures outlined in para-
(Refer to figure 5-27. ) graphs regarding the main wheel and tire assemblies

may be used as a guide for inspection and repair of
5-127. DESCRIPTION. The aircraft are equipped the nose wheel and tire assembly.
with McCauley wheel assemblies.

5-132. REASSEMBLY OF NOSE WHEEL AND TIRE
NOTE ASSEMBLY. (Refer to figure 5-27.)

a. Place tube inside tire and align balance marks
Use of recapped tires or new tires not on tire and tube.
listed on the aircraft equipment list are b. Place tire and tube on wheel half with cube valve
not recommended due to possible inter- stem through hole in wheel half.
ference between the tire and structure
when landing gear is in the retracted CAUTION
position.

Uneven or improper torque of the thru-bolt
nuts may cause bolt failure with resuitant
wheel failure.
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1 11

4

Tighten nuts (11) evenly and
torque to 140-150 lb-in. 3

Do not use impact wrenches 2
on thru-bolts (7) or nuts (11).

1. Snap Ring
2. Grease Seal Ring
3. Bearing
4. Tire
5. Tube
6. Grease Seal Felt
7. Thru-Bolt
8. Bearing Cup
9. Wheel Half

10. Washer
11. 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. 5-135. DESCRIPTION. The hydraulic brake system

d. Clean and repack bearing cones with clean wheel consists of two master cylinders, brake lines, con-
bearing grease. necting each master cylinder to its corresponding

e. Assemble bearing cones, seals, and retainers wheel brake cylinder, and the single, disc-type brake
into wheel half. assembly, located at each main landing gear wheel.

f. Inflate tire to seat tire beads, then adjust to
correct pressure. CAUTION

5-133. INSTALLATION OF NOSE WHEEL AND TIRE After connecting brake hose, ensure that
ASSEMBLY. hose does not contact or rub against brake

a. Install nose wheel in fork and install ferrules. disc, causing brake hose failure.
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 Check and adjust properly.
brake pedal down.

Worn or broken piston return Repair or replace master
spring. (In master cylinder.) cylinder.

Restriction in hydraulic lines Drain brake lines and clear the
of restriction in compensating inside of the brake line with fil-
port in master brake cylinder. tered compressed air. Fill and

bleed brakes. If cleaning the
lines fail to give satisfactory
results, the master cylinder
may be faulty and should be
repaired.

Worn, scored, or warped brake Replace brake disc and linings.
discs.

Damage or accumulated dirt Clean and repair or replace
restricting free movement parts as necessary.
of wheel brake parts.

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 system.

Lack of fluid in master cylinders. Fill and bleed systems.
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5-137. BRAKE MASTER CYLINDER. (Refer to applicable paragraph in Section 5.
figure 5-28.)

5-144. HYDRAULIC BRAKE LINES.
5-138. DESCRIPTION. The brake master cylinders.
located immediately forward of the pilot's rudder 5-145. DESCRIPTION. The brake lines are of
pedals. are actuated by applying pressure at the top rigid tubing, except for flexible hose used at
of the rudder pedals. A small reservoir is incorpo- the brake master cylinders. A separate line
rated into each master cylinder for the fluid supply. is used to connect each brake master cylinder
When dual brakes are installed. mechanical linkage to its corresponding wheel brake cylinder.
permits the copilot pedals to operate the master WARNNING
cylinders.

5-139. REMOVAL After connecting brake hose, ensure that
a. Remove bleeder screw at wheel brake assembly hose does not contact or rub against brake

and drain hydraulic fluid from brake cylinders. disc, causing brake hose failure.
b. Remove front seats and rudder bar shield for

access to brake master cylinders. 5-146. WHEEL BRAKE ASSEMBLIES.
c. Disconnect parking brake linkage and disconnect (Refer to figure 5-12.)

brake master cylinders from rudder pedals.
d. Disconnect hydraulic hose from brake master 5-147. DESCRIPTION. The wheel brake assem-

cylinders and remove cylinders. blies employ a floating brake assembly and a disc
e. Plug or cap hydraulic fittings, hose and lines which is attached to the main wheeL

to prevent entry of foreign materiaL
5-148. WHEEL BRAKE REMOVAL. (Refer to

5-140. DISASSEMBLY. (Refer to figure 5-28.) figure 5-12.) Wheel brake assemblies can be
a. Unscrew clevis (1) and nut (2). removed by disconnecting the brake line (drain
b. Remove filler plug (3). fluid when disconecting the brake line) and removing

NOTE the brake back plate. The brake disc is removed
after the wheel is removed and disassembled To

A special tool, brake master cylinder wrench remove the torque plate, remove wheel and axle.
No. 34-101 is available from Watkins Supply
711 W 2nd Wichita. KS. 67203. Use to accom- 5-149. WHEEL BRAKE DISASSEMBLY.
plish the following step. Refer to figure 5-12 for a breakdown of wheel brake

c Unscrew cover(4)and remove up over piston(5) parts. This figure my beused as a guide or dis-
d. Remove piston (5) and spring (8). assembling the wheel brakes.
e. Remove packing (7) and back-up ring (6) fromWHEEL BRAKE NSPECTION AD REPAR.

piston (5). a. Clean all parts except brake linings and O-rings

5-141. INSPECTION AND REPAIR (Refer to figure in dry cleaning solvent and dry thorny
5-28.) Repair is limited to installation of new parts b. Install all new O-rings If O-ring reuse is
and cleaning. Use clean hydraulic fluid (MIL-H-5606) necessary, wipe with a clean cloth saturated in
as a lubricant during reassembly of the cylinder. Re- hydraulic fluid and inspect for damage
place packings and back-up rings. Filler plug (3) NOTE
must be vented so pressure cannot build up during
brake operation. Remove plug and drill 1/16-inch Thorough cleaning is important. Dirt and
hole. 30° from vertical. if plug is not vented. Refer

to View A-A for location of hole. malfunctions in the hydraulic brake system.

5-142. REASSEMBLY. (Refer to figure 5-28.) Check brake lining for deterioration and maxi-
a. Install spring (8) into cylinder body (9). mum permissible wear. (Refer to apllicable para-
b. Install back-up ring (6) and packing (7) In groove graph permissible wear (Refer to applicable para-

of piston (5). graph for maximum war limit. )
c. Install piston (5) in cylinder body (9) d. Inspect brake cylinder bore for scoring. Ac. Install piston (5) in cylinder body scored cylinder will leak or cause rapid O-ring wear.
d. Install cover (4) over piston (5) and screw cover Install a new-brake cylinder if the bore is scored.

into cylinder body (9). Install a new-brake cylinder if the bore is scored.
into cylinder body (2) and clevis (1). e. If the anchor bolts of the brake assembly are
e. Install nut (2) and clevis (1). gouged they shall be sanded smooth to
f. Install filler plug (3). making sure vent hole is nicked or gouged the pressure plate or torque

prevent binding with the pressure plate or torqueopen. plate. When new anchor bolts are to be installed.

5-143. INSTALLATION. press out old bolts and install new bolts with a soft
a. Connect hydraulic hoses to brake master cylinders. wheel brake disc for minimum thickness.f. Inspect wheel brake disc for .b. Connect brake master cylinders to rudder pedals thickness install a new

and connect parking brake linkage. part Minimum thickness of Cleveland di
c. Install rudder bar shield and install front seats. No. 1640780 .0
d. Install bleeder screw at wheel brake assembly

and fill and bleed brake system in accordance with

Revision 2 5-55



MODEL P210 SERIES SERVICE MANUAL

>6

7 7V ewAA
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5

1. Clevis
2. Nut
3. Filler Plug
4. Cover
5. Piston
6. Back-up Ring
7. Packing
8. Spring ---
9. Cylinder Body

Figure 5-28. Master Brake Cylinder

5-56



MODEL P210 SERIES SERVICE MANUAL

5-151. WHEEL BRAKE REASSEMBLY. (Refer
to figure 5-12). NOTE

Normal brake usage should generate enough
NOTE heat to maintain the glaze throughout the life of

the lining. Light brake usage can cause the glaze
Lubricate parts with a clean hydrulicto wear off, resulting in reduced brake performance.fluid during brake reassembly. Visual inspection of brake disc will indicate brake

a. Refer to figure 5-10 as a guide while reassembling lining condition. A smooth, non-grooved surface
wheel brakes. indicates linings are properly glazed. Rough,

grooved linings must be reglazed. In such cases,
5-152. WHEEL BRAKE INSTALLATION. the lining may be conditioned again following
a. Place brake assembly in position with pressure the instructions set forth above.
plate in place. NOTE

NOTE Do not set parking brakes while brake disc are hot.

If torque plate was removed, install as the axle 5-154. CHECKING BRAKE LINING WEAR... New
is installed, or install on axle. If the brake disc brake lining should be installed when the existing lining
was removed, install as wheel is assembled. hasworn to a thickness of 3/32-inch. A 3/32-inch strip of

5-153. BRAKE LINING. The brake lining pads material held adjacent to each lining can be usd to deter-
used in this assembly are either non-asbestos organic mine amount of wear. The shank end of a drill bit of the
composition or iron based metallic composition. Brake correct size can also be used to determine wear of brake
pads must be properly conditioned (glazed) before use linings.
in order to provide optimum service life. This is 5-155. BRAKE LINING INSTALLATION. (Refer to
accomplished by a brake burn-in. Burn-in also wears figure 5-12).
off brake high spots prior to operational use. If brake a. Remove bolts securing back plate, and remove
use is required before burn-in, use brakes back plate
intermittently at LOW taxi speeds. b. Pull brake cylinder out of torque plate and slide

pressure plate off anchor bolts.
5-153A. BRAKE BURN-IN. c. Place back plate on a table with lining side down flat.

Center a 9/64-inch (or slightly smaller punch) in the
CAUTION rolled rivet, and hit the punch sharply with a hammer.

Punch out all rivets securing the linings to the back plate
Brake burn-in must be performed by a qualified in the same manner.
person familiar with acceleration and stop
distances of the airplane. NOTE

a. Non-asbestos Organic Composition burn-in. A rivet setting kit, Part. No. 199-1, is available
1. Taxi the airplane for 1500 feet, with engine from Cessna Parts Distribution (CPD 2) through

at 1700 RPM, applying brake pedal force as needed Cessna Service Stations. This kit contains a punch
to maintain 5 to 10 M.P.H. (5 to 9 Knots). and an anvil.

2. Allow brakes to cool for 10 to 15 minutes.
3. Apply brakes and check to see if a high throttle d. Clamp the flat side of the anvil in a vise.

static engine run-up can be held with normal pedal force. e. Align new lining on back plate and place brake rivet
If so, conditioning burn-in is complete. in hole with rivet head in the lining. Place the head

4. If static run-up cannot be held, repeat Steps 1. against the anvil.
thru 3. as needed. f. Center rivet setting punch on lips of rivet. While
b. Metallic Composition Burn-in. holding back plate down firmly against lining, hit punch

1. Taxi the airplane at 34 to 40 M.P.H. (30 to 35 with a hammer to set rivet Repeat blowes on punch until
Knots) and perform full stop braking application. lining is firmly against back plate.

g. Realign the lining on the back plate and install and
CAUTION set rivets in the remaining holes.

h. Install a new lining on pressure plate in the same
manner.

Brake conditioning using successive stops at i. Position pressure plate on anchor bolts and place
higher speeds could cause brakes to overheat cylinder in position so that anchor bolts slide into the
resulting in warped discs and/or pressure plates. torque plate.

j. Install back plate with bolts and washers.

2. Without allowing brake discs to cool
substantially, repeat Step 1. for second full stop braking WARNING
application.

3. Apply brakes and check to see if a high After reinstallation of the brake assembly, check
throttle static engine run-up can be held with normal brake line clearance to the disc in the area above
pedal force. If so, conditioning burn-in is complete. the axle.

4. If static run-up cannot be held, repeat Steps 1.
thru 3. as needed.
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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 plug and screw reease
flexible hose with appropriate fitting into the filler hole 5-159. REMOVAL AND INSTALLATION OF
at top of the brake master cylinder. COMPONENTS. (Refer to figure 5-29). For relative
b. Immerse opposite end offlexible hose into a container location of system components. The illustration may
wuth enough hydraulic nluid to cover end of the hose. location 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
c. Connect a clean hydraulic pressure source, such as a of components d
hydraulic hand pump or Hydro-Fill unit to the bleeder
valve in the wheel cylinder. 5-160. INSPECTION AND REPAIR OF SYSTEM
d. As fluid is pumped into the system, observe the COMPONENTS. Inspect lines for leaks. cracks,
immersed end of the hose at the master cylinder for dents chafing, improper radius, security corrosion,
evidence of air bubbles being forced from the brake dents, chafing, improper radius, security, corrosion,evidence of air bubbles being forced from the brake deterioration, obstructions and foreign matter.
system. When bubbling has ceased, remove bleeder Check brake master cylinders and repair or replacesource from wheel cylinder and tighten the bleeder valve as outlined in applicable paragraph in this Section.

5157. PARKING BRAKE SYSTEM. (Refer to Check parking brake handle and ratchet for proper
figure 5-29). operation and release. Replace worn or damaged parts.
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/Q ;^_^< '^:^PARKING BRAKE INSTALLATION

T IC^^^]^^ Detari A

- 1. Tube Assembly
2. Angle
3. Washer
4. Catch
5. Handle
6. Clamp
7. Housing
8. Spring
9. Tube

10. Positioning Pin
11. Positioning Rack

Figure 5-29. Parking Brake System (Sheet 1 of 2) 5-59'-'._:~ --- .....:- .. ;.~ .... .~
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Detail C
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DetailB 13 14 C
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C · 24 23

219 "
Detail E

12

Detail F

12. Bracket
13. Pulley
14. Spacer
15. Bellcrank
16. Cotter Pin
17. Cable
18. Brake Line
19. Fitting
20. Nut
21. O-Ring
22. Hose
23. Grommet
24. Brake Master Cylinder
25. Sleeving

Figure 5-29. Parking Brake System (Sheet 2 of 2)
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SECTION 6

AILERON CONTROL SYSTEM

Page No.
TABLE OF CONTENTS Aerofiche/Manual

AILERON CONTROL SYSTEM ... 1J13/6-1 Installation 1J21/6-9
Description ................. J13/6-1 Repair ....................... 21/6-9
Trouble Shooting ............. J13/6-1 Aileron . 21/6-9Aileron. .............. 1J21/6-9Control Column . ...... . J14/6-2 Removal/Installation ............ J21/6-9
Description.... J14/6-2 Repair ..................... 216-9
RemovalInstallauton ......... . J14/6-2 Aileron Trim Tab .... 21/6-9
Repair ............ 1J20/6-8 Removal/Installation ........ J21/6-9
Bearing Roller Adjustment ...... 20/6-8 Adjustment ........... 22/6-10

Aileron Bellcrank IJ20/6-8 Cables and Pulleys .......... 22/6-10
Removal . ..................... 20/6-8 Removal/Installation ............ 22/6-10

Rigging ........................ 122/6-10

6-1. AILERON CONTROL SYSTEM. (Refer to fig- comprised of push-pull rods, bellcranks, cables,
ure 6-1.) pulleys, quadrants and components forward of the

instrument panel, all of which link the control
6-2. DESCRIPTION. The aileron control system is wheels to the ailerons.

6-3. TROUBLE SHOOTING.

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 Loose control cables. Check cable tension. Adjust
WHEEL. cables to proper tension.

Broken pulley or bracket, Check visually. Replace worn or
cable off pulley or worn broken parts, install cables
rod end bearings. correctly.

RESISTANCE TO CONTROL Cables too tight. Check cable tension. Adjust
WHEEL MOVEMENT. 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 Check visually. Replace defective
damaged. bellcrank.

Defective quadrant assembly. Check visually. Replace defective
quadrant.

Clevis bolts in system too tight. Check connections where used.
Loosen, then tighten properly
and safety
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6-3. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

CONTROL WHEELS NOT Improper adjustment of Refer to paragraph 6-17.
LEVEL WITH AILERONS cables.
NEUTRAL.

Improper adjustment of Adjust push-pull rods to obtain
aileron push-pull rods. proper alignment.

DUAL CONTROL WHEELS Cables improperly adjusted. Refer to paragraph 6-17.
NOT COORDINATED.

INCORRECT AILERON Push-pull rods not adjusted Refer to paragraph 6-17.
TRAVEL. properly.

Incorrect adjustment of travel Refer to paragraph 6-17.
stop bolts.

6-4. CONTROL COLUMN. (Refer to figure 6-2.) switch and electric trim switch at connector.
c. (Refer to figure 6-2, sheet 1.) Remove decora-

6-5. DESCRIPTION. Rotation of the control wheel tive cover from instrument panel.
rotates four bearing roller assemblies (2) on the end d. Remove screw securing adjustable glide plug
of the control wheel tube (12), which in turn rotates (15) to control tube assembly (17) and remove plug
a square control tube assembly (17) inside and ex- (15) and glide (16).
tending from the control wheel tube (12). Attached e. Disconnect push-pull tube (18) at sleeve weld
to this square tube (17) is a quadrant (32) which oper- assembly (6).
ates the aileron system. This same arrangement is f. Remove screws securing cover plate (14) at in-
provided for both control wheels. Synchronization of strument panel.
the control wheels is obtained by the interconnect g. Using care, pull control wheel tube assembly (12)
cable (29), turnbuckle (37) and adjustable terminals aft and work assembly out through instrument panel.
(31). The forward end of the square control tube (17)
is mounted in a bearing block (33) on firewall (36) NOTE
and does not move fore-and-aft, but rotates with the
control wheel. The four bearing roller assemblies To ease removal of control wheel tube assem-
(2) on the end of the control wheel tube reduce fric- bly (12), snap rings (10) may be removed from
tion as the control wheel is moved fore-and-aft for their locking grooves to allow sleeve weld
elevator system operation. A sleeve weld assembly assembly (6) additional movement.
(6), containing bearings which permit the control
wheeltube to rotate within it, is secured to the con- If removal of control tube assembly (17) or
trol wheel tube by a sleeve and retaining ring in such quadrant (32) is necessary, proceed to step
a manner it moves fore-and-aft with the control wheel "h "
tube. This movement allows the push-pull tube (18)
attached to the sleeve weld assembly (6) to operate h. Remove safety wire and relieve direct cable
an elevator arm assembly (19), to which one elevator tension at turnbuckles (index 2. figure 6-1).
cable (20) is attached. A torque tube (22) connects i. Remove safety wire, relieve interconnect cable
this arm assembly (19) to the one on the opposite end tension at turnbuckle (37) and remove cables from
of the torque tube (22), to which the other elevator quadrant (32).
cable is attached. The copilot's control wheel is j. Remove safety wire and remove roll pin (30)
linked to the aileron and elevator control systems in through quadrant (32) and control tube assembly (17).
the same manner as the pilot's control wheel. k. Remove pin, nut (34) and washer from control

tube assembly (17) protruding through bearing block
6-6. REMOVAL AND INSTALLATION. (Refer to (33) on forward side of firewall (36).

figure 6-2, sheet 3). 1. Using care, pull control tube assembly (17) aft
a. Remove bolts securing adapter to control wheel and remove quadrant (31).

tube assembly (41). m. Reverse the preceding steps for reinstallation.
b. Disconnect electrical wiring to map light, mike Rig aileron, interconnect and elevator control sys-
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3 3

Detail A I5

ICAUTICONi 3

MAINTAIN SPECIFIED CONTROL B
CABLE TENSION Detai

CABLE TENSION:
40 LBS * 10 LBS ON AILERON CARRY-
THRU CABLE (AT AVERAGE TEMPER-
ATURE FOR THE AREA.)
REFER TO FIGURE 1-1 FOR TRAVEL.

1. Turnbuckle (Carry-Thru Cable)
2. Turnbuckles (Direct Cables)
3. Cable (Direct)
4. Bracket
5. Cable Guard

Figure 6-1. Aileron Control System (Sheet 1 of 2)
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7
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Detail C 10

c

Detailc~~ C n , , » ' i~ Derail

i Ki10 , 12
5 3

114
Detail iE 16

(7 199^020 14

\ 6 6. Spacer Detail F
7. Housing
8. Pressure Seal
9. Bushing

10. Cable (Carry-Thru)
11. Pivot Bolt

X7 m.Id 1 <5^ 12. Upper Wing Skin
D e t il 913. Upper Support

6-4s -' ^ 14. Brass Washer
15. Bushing.X 16. Needle Bearing

e 17. Travel Stop Bolt
18. Push-Pull Rod

Detail G 19. Lower Support
20. Bellcrank

Figure 6-1. Aileron Control System (Sheet 2 of 2)
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12 1

24 1J f

26 8 6A·~5

Refer tlo Setio 8 a ! . m 4

232

y / /~~~~ / ~6 Weld assembly( g 18 C~~~11. Bearing Roller Assembly12. Control Wheel Tube

^''" '(a*' 2. Bearing Roller13. Studew*19 \ 4. Connector
5S Washer

14. WCoveldr Assembly

22 / ^^/l ~715. ide Pring18 16. Bearing Race

20 /\\ 917. rl Tu b Assemblyri18. h-Pull Tubepping

\ (O X'^ " ' \11e19. Elevato er Arm ssembly
· \ '^ y /,120. Contor ConWhel Cablev9 -21. Torque Tube1322. Scubew

42. Cover Assembly/ / ^*C'-s. « / ^15. Glide Plug16. Glido

24. Control Column ShieldOUse as required to adjust free play. 25. Bolt21 l 2. PWah-PeraTubeR fQ 0. ^ s .19. Elevator Arm Assembly
9 V^P ^^1020. Elevator Control Cable

l '-21. Torque Tube
22. Tube
23. Ouide Assembly

&u 24. Control Column Shield
*Use as required to adjust free play. 25. Bolt

(Do not exceed 4 washers per assembly.) 26. Washer
27. 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 25
28. Cable Guard
29. Interconnect Cable
30. Roll Pin - r 26
31. Interconnect Cable

Adjustment Terminal
32. Quadrant
33. Bearing Block 17
34. Nut 0. 002 " MAX
35. Spacer PER SIDE
36. Firewall
37. Interconnect Cable VIEW A-A

Turnbuckle

V^- ^^'^^M^ NOTES

2728 Washers (39) are of various thicknesses?27 i~\ C and are used to obtain dimension shown
in view A-A.

35 32

29

sion to 30 ± 10 lbs.%Safety wire these items.~~~~6-6~~3 sio to 30 * 27 30

~f~Safety wire these items.

Figure 6-2. Control Column Installation (Sheet 2 of 3)
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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 40
48. Autopilot Disengage 39
49. Cover 44

42

1 , 41

38

' L./,646 l

Figure 6-2. Control Column Installation (Sheet 3 of 3)

6-7
6-7



MODEL P210 SERIES SERVICE MANUAL

pS1 9- 1. Trim Tab
2. Aileron
3. Balance Weight

(^"^_s. ' l~7 s^ ^s>4. Access Plate
5. Push-Pull Rod
6. Bolt
7. Bearing
8. Hinge Support

Detail A

Figure 6-3. Aileron Installation

tems in accordance with paragraphs 6-17 and Section 8 c. Align control wheel tube assembly (12) for free
respectively. Safety turnbuckles and all other items travel of push-pull tube (18) along full length of guide
previously safetied. Tighten nut (34) securing control assembly (23).
tube assembly (17) to firewall snugly, then loosen nut d. Center cover plate (14) over tube and bearing
to 0. 030" maximum clearance between nut and bear- assembly and secure plate to instrument panel.
ing block, align cotter pin hole and install pin. e. Adjust each bearing (11) to control wheel tube

assembly and tighten bearings in place.
6-7. REPAIR. Worn, damaged or defective shafts, f. Remove cover plate and reinstall with bearings
bearings, quadrants, cables or other components facing forward.
should be replaced. Refer to Section 2 for lubrica-
tion requirements. 6-9. AILERON BELLCRANK. (Refer to figure 6-1.)

6-8. BEARING ROLLER ADJUSTMENT. (Refer to 6-10. REMOVAL.
figure 6-2.) Each bearing assembly (11) has an 0. 062" a. Remove access plate inboard of each bellcrank
eccentric adjustment when installed, for aligning the (20) on underside of wing.
control tube weld assembly and push-pull tube (18) b. Remove safety wire and relieve cable tension at
with the guide assembly (23). For alignment, pro- turnbuckles (1).
ceed as follows: c. Disconnect control cables from bellcrank (20).

a. Remove control wheel assembly in accordance d. Disconnect push-pull tube (18) at bellcrank (20).
with paragraph 6-6. e. Remove bolts (11) securing bellcrank to wing

b. Install cover plate (14) backwards (bearing on aft structure.
side) and leave loose with instrument panel.
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AVAILABLE FROM CESSNA PARTS DISTRIBUTION (CPD 2)
THROUGH CESSNA SERVICE STATIONS (TOOL NO. SE716)

Figure 6-4. Tnclinometer for Measuring Control Surface Travel

f. Remove becrank thro access openg, using 6-13. AILERONS. (Raertofgure6-3.)
care that bushing (13) is not dropped from bellcerank

6-14. REMOVAL AND INSTALLATDON
NOTE a. Remove access plate (4) and disconnect piuh-

pull rod (5) at aileron.
Brass washers (12) may be used as shims b. Remove wing tip for access to outboard binge
between each end of bellcrank and supports bolt.
(11 and 17). Retain these shim. Tape c. Rn flaps to full down position for access to in-
open ends of bellcrank to prevent dust and board hinge bolt.
dirt from entering bellcrank needle bear- d. Remove hinge bolts (6) securing aileron and
ings (14). carefully remove aileron from wing.

e. Reverse the preceding steps for reinstallatton.
6-11. INSTALLATION. Rig system, if necessary, in accordance with para-
a. Connect control cables (4 and 7) to bellcrank (18) graph 6-21 and reinstall all items removed for access.

prior to insaling bellcranlc.
b. Place bushing (13) in bellcrank and position bell- NOTE

crank in wing.
c. Instll brass washers (12) as required between If rigging was correct and push-pull rod

upper and lower end of bellcrank a anwing supports adjustment was not disturbed. it should
to shim out excess clearance. not be necessary to re-rig system.

d. Insutll bellcrank pivot bolt (9).
e. Connect push-pull rod (16) to bellcrank. 6-15. REPAIR Aileron repair and static balance
f. Re-rig aileron system in accordance with para- may be accomplished in accordance with insructions

graph 6-21. safety mrnbuckles and reinstall all outlined in Section 18. Before insllation, ensure
items removed for access. balance weights and hinges are secureiy attached.

6-12. REPAIR. Repair of bellcranks consists of 6-16. AILERON TRIM TAB. (Refer to figure 6-3.)
replacement of defective parts. If needle bearinzs
are dirty or in need of lubrication. Clean thoroughly 6-17. REMOVAL AND INSTALLATION.
and lubricate as outlined in Section 2. a. Remove screws on lower side of tab.

b. Drill out rivets on upper side of tab and remove
tab.

c. Reverse the preceding steps for reinstallation.
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b. Drill out rivets on upper side of tab and remove 6-17. RIGGING.
tab. a. (Refer to figure 6-1. ) Remove access plates

c. Reverse the preceding steps for reinstallation. and upholstery as required.
b. Remove safety wire and relieve all cable tension

6-18. ADJUSTMENT. Adjustment is accomplished at turnbuckles (1 and 2).
by loosening the screws. shifting tab trailing edge up c. Disconnect push-pull rods (18) at bellcranks (20).
to correct for a wing-heavy condition or down to cor- d. (Refer to figure 6-2.) Adjust turnbuckle (37)
rect for a wing-light condition. Divide correction and adjustment nuts (31) on interconnect cable (29)
equally on both tabs. When installing a new wing or to remove slack. acquire proper tension (30*10
aileron. set tab in neutral and adjust as necessary pounds) and position both control wheels level (syn-
after flight test. chronized).

e. Tape a bar across both control wheels to hold
6-19. CABLES AND PULLEYS. (Refer to figure them in neutral position.
6-1.) f. (Refer to figure 6-1.) Adjust direct cable turn-

buckles (1) and carry-thru cable turnbuckle (2) to
6-20. REMOVAL AND INSTALLATION. position bellcranks (20) approximately in neutral

a. Remove access plates, wing root fairings and while maintaining 40*10 pounds tension on carry-thru
upholstery as required. cable (10).

b. Remove safety wire and relieve cable tension at f. Streamline ailerons with reference to flaps
turnbuckles (1 and 2). (flaps full UP and disregarding aileron trim tabs),

c. Disconnect cables from aileron bellcranks (20) then adjust push-pull rods (18) to fit and install
and quadrants (index 32, figure 6-2.) g. With ailerons streamlined, mount an inclino-

d. Remove cable guards, pulleys and pressure seals meter on trailing edge of aileron and set pointer to
as required to work cables from aircraft. 0°.

NOTE NOTE

To ease routing of cables, a length of wire An inclinometer for measuring control sur-
may be attached to end of the cable before face travel is available from the Cessna
being withdrawn from aircraft. Leave Supply Division. Refer to figure 6-4.
wire in place, routed through structure;
then attach the cable being installed and - h. Remove bar from control wheels and adjust
use wire to pull cable into position. travel stop bolts (17) to degree of travel specified

in figure 1-1.
e. Reverse the preceding steps for reinstallation. i. Ensure all turnbuckles are safetied, all cables
f. After cables are routed in position, install pul- and cable quards are properly installed, all jam nuts

leys and cable guards. Ensure cables are positioned are tight and replace all parts removed for access.
in pulley grooves before installing guards.
g. Re-rig aileron system in accordance with para- WARNING

graph 6-17. safety turnbuckles and install access
plates. fairings and upholstery removed in step "a." 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.
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7-3. OPERATIONAL CHECK.
a. Operate flaps through their full range of travel,

7-1. WING FLAP CONTROL SYSTEM. (Refer to observing for uneven or jumpy motion, binding, and
figure 7-1. ) lost motion in the system. Ensure flaps are moving

together through their full range of travel.
7-2. DESCRIPTION. The wing flap control system b. Check for positive shut-off of motor at the flap
consists of an electric motor and transmission assem- travel extremes, FLAP MOTOR MUST STOP OR
bly, drive pulleys, synchronizing push-pull tubes, DAMAGE WILL RESULT.
bellcranks, push-pull rods, cables, pulleys and a c. Check wing flaps for sluggishness in operation.
follow-up control. Power from the motor and trans- d. With flaps full UP, mount an inclinometer on one
mission assembly is transmitted to the flaps by a flap and set to 0° . Lower flaps to full DOWN position
system of drive pulleys, cables and synchronizing and check flap angle as specified in figure 1-1. Check
tubes. Electrical power to the motor is controlled by approximate mid-range percentage setting against
two microswitches mounted on a "floating" arm, a degrees as indicated on inclinometer. Repeat the
control lever and a follow-up control. As the control same procedure for the opposite flap.
lever is moved to the desired flap setting, a switch is
tripped actuating the flap motor. As the flaps move, NOTE
the floating arm is rotated by the follow-up control
until the active switch clears the control lever cam, An inclinometer for measuring control sur-
breaking the circuit. To reverse the direction of flap face travel is available from the Cessna
travel, the control lever is moved in the opposite Supply Division. Refer to Section 6.
direction. When the control lever cam contacts the
second switch the flap motor is energized in the op- e. Remove access plates and attempt to rock drive
posite direction. Likewise. the follow-up control pulleys and bellcranks to check for bearing wear.
moves the floating arm until the second switch is f. Inspect flap rollers and tracks for evidence of
clear of the control lever cam. binding and defective parts.
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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 Connect transmission. Remove,
transmission. bench test and replace transmis-

sion if defective.

Defective limit switch. Check continuity of switches.
Replace switches found defective.

Follow-up control dis- Secure control or replace
connected or slipping. if defective.

BINDING IN SYSTEM AS FLAPS Cables not riding on pulleys. Open access plates and observe
ARE RAISED AND LOWERED. 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 Check continuity of switch.
UP operating 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- 7-8. FLAP CONTROL LEVER. (Refer to figure 7-1,
TOR ASSEMBLY. (Refer to figure 7-1, sheet 2.) sheet 3.)

7-6. REMOVAL AND INSTALLATION. 7-9. REMOVAL AND INSTALLATION.
a. Run flaps to full DOWN position. a. Remove follow-up control (8) from switch mount-
b. Disconnect battery cables at the battery and ing arm (30).

insulate cable terminals as a safety precaution. b. Remove flap operating switches (28 and 29) from
c. Remove access plates from under actuator as- switch mounting arm (30). DO NOT disconnect elec-

sembly on left wing and adjacent to the drive pulleys trical wiring at switches.
on both wings. c. Remove knob (27) from control lever (26).

d. Relieve cable tension at turnbuckles (indexes 6, d. Remove remaning items by removing bolt (32).
7, 8 and 9, sheet 1.) Use care not to drop parts into tunnel area.

e. Reverse the preceding steps for reinstallation.
NOTE Do not overtighten bolt (32) causing lever (26) to bind.

Rig system in accordance with paragraph 7-21.
Remove motor (3), transmission (18), actua-
tor assembly (17) and lower support as a unit. 7-10. DRIVE PULLEYS. (Refer to figure 7-1, sheet

1.)
e. Disconnect cables from actuator cable drive as-

sembly (17). 7-11. REMOVAL AND INSTALLATION.
f. Remove bolt (11) securing follow-up control bell- a. Run flaps to full DOWN position.

crank (10) to actuator assembly (17). Retain spacer b. Remove access plates adjacent to drive pulley
(9). (11).

g. Disconnect flap motor and microswitch wiring c. Relieve cable tension at turnbuckles (7 and 8) for
and tag for reference on reinstallation. removal of left hand drive pulley and relieve cable

h. Remove bolts (12 and 20) securing lower support tension at turnbuckles (6 and 9) for removal of right
to upper support. Retain spacer (9), bushing (19) hand drive pulley.
and washers. d. Remove bolt securing flap push-pull rod (17) to
i. Remove bolt (21) securing motor and transmis- drive pulley.

sion assembly to upper support (7). e. Remove bolt securing synchronizing push-pull
tube (13) to drive pulley.

NOTE f. Remove cable guards (14).
g. Remove cable lock pins (16) and disconnect

Although not required, nuts (2) securing motor cables (10 and 18) from drive pulley. Tag cables
(3) to transmission (18) may be removed to for reference on reinstallation.
swing motor clear of working area for easier b. Remove pivot bolt (15) attaching drive pulley to
removal of bolt (21). wing structure.

i. Remove drive pulley (11) through access open-
j. Using care, work assembly out of wing through ing, using care not to drop bushing (12). Retain

access opening. brass washer between drive pulley and wing struc-
k. Reverse the preceding steps for reinstallation. ture. Tape open ends of pulley to protect bearings.

Rig system in accordance with paragraph 7-21, safety j. Reverse the preceding steps for reinstallation.
turnbuckles and reinstall all items removed for ac- Rig system in accordance with paragraph 7-21, safety
cess. 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.
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13 14 15 14 24 13 23

3 22

Brass washer may be used
between drive pulley and
wing structure. 12

Detail A 17

25

13 Snchroning Push-Pull Tube .....4 Cable Guard

2. Pulley 15. Pivot Bolt SPECI C^oTh ' Detail C
Detail C 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 17. 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. Bolt 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

Figure 7-1. Wing Flap Control System (Sheet 1 of 3)
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.12 t .03 "

\ __~ _^ 1. Cable Guard 18. Actuator
,1. I--- P ? , 2. Nut 19. Bushing

5 l C 3. Motor Assembly 20. Bolt

14 / 18 Assembly 25. Cam9
10 VIEW A-A 8. Follow-Up Control 26. Control Lever10 vi A- 1

39. Spaer . Knob0

10. Bellcrank 28. Flaps Down Operatingws11ith fapchin full DOWN
position.

i. Cable Guard 18. Actuator

NOTE 12. Bolt 29. Flaps Up Operatinghing

13. Up-Limit Switch Switch

Torque setscrew (15) to 40 inch-lbs. 14. Striker Plate (Cam) 30. Switch Mounting ArmApply Loctite Sealant, Grade CV 15. Setscrew 31. Position Indicatorto threads of setscrew (15) after 16. Puwn-Limit Switch 32ey 21. Bolt
final adjustment.75. ActuatCable(Retract) 22Drive 33. ClStiffampener6. Cable (Direct) 23. Washer7. Upper Support 24. Spring

Assembly 34. Bracket

Figure 7-1A 8. Wing Flap Control System (ShCot 2. Corol Lever9. Spacer 27. Knob~7-5I0. BellcrAnk 28. Flaps Down Operating
11. Bolt Switch

NOTE 12. Bolt 29. Flaps Up Operating
13. Up-Limit Switch Switch

Torque setscrew (15) to 40 inch-lbs. 14. Striker Plate (Cam) 30. Switch Mounting Arm
Apply Loctite Sealant, Grade CV 15. Setscrew 31. Position Indicator
to threads of setscrew (15) after 16. Down-Limit Switch 32. Bolt
final adjustment. 17. Actuator Cable Drive 33. Stiffener

Assembly 34. Bracket

Figure 7-1. Wing Flap Control System (Sheet 2 of 3)
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7-12. REPAIR. Repair is limited to replacement of 7-20. REMOVAL AND INSTALLATION.
bearings. Cracked, bent or excessively worn drive a. Remove access plates, fairings and upholstery
pulleys must be replaced. Lubricate drive pulley as required for access.
bearings as outlined in Section 2. b. Relieve cable tension at turnbuckles (6. 7, 8 and

9).
7-13. BELLCRANKS. (Refer to figure 7-1. sheet c. Disconnect cables at drive pulleys (11).
1.) d. Disconnect cables at actuator cable drive assem-

bly (index 17, sheet 2).
7-14. REMOVAL AND INSTALLATION. e. Remove cable guards, pulleys and pressure seals

a. Run flaps to full DOWN position. as necessary to work cables free of aircraft.
b. Remove access plates adjacent to bellcrank (21).
c. Remove bolt (24) securing push-pull rod (23) to NOTE

bellcrank (21).
d. Remove bellcrank pivot bolt (19) and position bell- To ease routing of cables, a length of wire

crank as necessary to expose synchronizing push-pull may be attached to the end of cable being
tube attach point. withdrawn from the aircraft. Leave wire

e. Remove bolt (22) securing synchronizing push- in place, routed through structure; then
pull tube (13) to bellcrank (21) and work bellcrank out attach the cable being installed and use
through access opening using care not to drop bushing wire to pull cable into position.
(20). Tape open ends of bellcrank to protect needle
bearings. f. After cable is routed in position, install pulleys

and cable guards. Ensure cable is positioned in
NOTE pulley grooves before installing guards.

g. Re-rig flap system in accordance with paragraph
To remove synchronizing push-pull tube (13), 7-21, safety turnbuckles and reinstall all items re-
disconnect tube at bellcrank (21) and drive moved in step "a."
pulley (11). Position tube through lightening
holes until removal is possible through access 7-21. RIGGING.
opening. a. (Refer to figure 7-1, sheet 1.) Using care. run

flaps to full DOWN position.
f. Reverse the preceding steps for reinstallation. b. Disconnect cables at turnbuckles (6, 7, 8 and 9).

If the push-pull rod and synchronizing tube adjust- c. Disconnect push-pull rods (17) at drive pulleys
ments are not disturbed, re-rigging of the system (11).
should not be necessary. Check flap travel and rig d. Disconnect push-pull rods (23) at bellcranks (21).
in accordance with paragraph 7-21, if necessary, and e. Disconnect synchronizing push-pull tubes (13)
reinstall all items removed for access. from drive pulleys (11) and bellcranks (21).

f. If cables are being replaced with drive pulleys
7-15. REPAIR. Repair is limited to replacement of (11) installed, rotate drive pulleys beyond their nor-
bearings. Cracked, bent or excessively worn bell- mal range of travel to permit cable attachment. If
cranks must be replaced. Lubricate in accordance drive pulleys are not installed, it may be easier to
with Section 2. attach the cables prior to installing the drive pulleys

in the wings.
7-16. FLAPS. (Refer to figure 7-2.) f. Attach the 1/8" direct cable to the forward side

of the drive pulleys and the 3/32" retract cable to the
7-17. REMOVAL AND INSTALLATION. aft side of drive pulleys. (Refer to figure 7-3.)

a. Run flaps to full DOWN position. h. Adjust synchronizing push-pull tubes (13) to
b. Remove access plate (7) outboard of the inboard 41. 87" between centers of rod end holes, tighten

flap track. jam nuts and install.
c. Disconnect push-pull rod (3) at both flap attach i. Adjust inboard push-pull rods (17) to 10. 81"

points. and outboard push-pull rods (23) to 10. 39" between
d. Remove bolt (6) at each aft flap track, pull flap centers of rod end holes, tighten jam nuts and in-

aft and remove remaining bolts. As flap is removed stall. These dimensions may vary in order to ob-
from wing, all washers, rollers and bushings will fall tain snug fitting of flap in "UP" position.
free. Retain these for reinstallation. j. Ensure cables are properly routed and in pulley

f. If the push-pull rod adjustment is not disturbed, grooves and adjust turnbuckles to obtain specified
re-rigging of the system should not be necessary. cable tension.
Check flap travel and rig in accordance with para- k. (Refer to figure 7-1, sheet 2.)
graph 7-21, if necessary.

NOTE
7-18. REPAIR. Flap repair may be accomplished
in accordance with instructions outlined in Section 18. The ball screw assembly does not have a

free-wheeling feature. Therefore, the
7-19. CABLES AND PULLEYS. (Refer to figure 7-1, flap actuator motor MUST be shut-off at
sheet 1.) travel extremes or structural deformation

will occur.

Carefully run flaps to full UP position and adjust
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NOTE

Bushings (5), rollers (4) and spacers (8) are
first positioned through the slots 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.

C
Detail B

7

8
Detail A Detail C

4584 5 8

1. Flap Assembly 6. Bolt
2. Nylon Rub Button 7. Access Plate
3. Push-Pull Rod 8. Spacer
4. Roller 9. Flap Track
5. Bushing

Figure 7-2. Flap Installation
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VIEWED FROM ABOVE

BELLCRANK ACTUATOR DRIVE PULLEY SYNCHRONIZING
PUSH-PULL TUBE

INBOARD PUSH-
TURNBUCKLE PULL ROD

\OUTBOARD PUSH-
FLAP MOTOR AND PULL ROD
TRANSMISSION AIRCRAFT ,

Figure 7-3. Flap System Schematic

UP-LIMIT switch to operate and shut-off motor at control lever (26) is moved from the 0' to
degree of travel specified in figure 1-1. 100 position.
1. Mount an inclinometer on one flap and set to 0° .

r. Adjust flaps UP operating switch (29) in slotted
NOTE holes to 0. 062" clearance between switch roller and

cam (25) when the DOWN operating switch has just
An inclinometer for measuring control sur- opened in the 100 and 20 ° position.
face travel is available from the Cessna
Supply Division. Refer to Section 6. NOTE

m. Carefully run flaps to DOWN position and adjust Flap travel on UP cycle may deviate a
DOWN-LIMIT switch (16) to operate and shut-off maximum of 40 from indicated position.
motor to .12*. 03 inches between cable drive assem-
bly (17) and transmission (18) as illustrated in VIEW s. Turn master switch ON and run flaps through
A-A. several cycles, stopping at various mid-range

n. Operate control lever (26) and run flaps to full settings, and checking that cable tension is within
UP position. limits. Retract cable tension may increase to 90
o. Disconnect follow-up control (8) at switch pounds when flaps are fully retracted.

mounting arm (30).
p. Without moving control lever (26), move arm NOTE

(30) until cam (25) is centered between switches (28
and 29). Ensure switches are centered in their re- Since flap rollers may not bottom in tracks
spective adjustment slots prior to centering cam (25). with flaps fully extended, some free play
q. Adjust flaps DOWN operating switch (28) in slot- may be noticed in this position.

ted holes until roller just clears cam (25) and secure.
This adjustment should provide flaps down operation t. Check all rod ends and clevis ends for sufficient
to 10l+O ' -2' and 20-+1°-2 ° . If not readjust switch thread engagement, all jam nuts are tight and rein-
(28) as necessary. stall all items removed for access.

u. Flight test aircraft and check that follow-up con-
NOTE trol does not cause automatic cycling of flaps. If

cycling occurs, readjust operating switches as nec-
The flaps must NEVER exceed 100 when the essary per steps "q" and "r".
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SECTION 8

ELEVATOR CONTROL SYSTEM
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TABLE OF CONTENTS Aerofiche/Manual

ELEVATOR CONTROL SYSTEM .. 1K15/8-1 Bellcrank ...... .... . 1K20/8-6
Description . . ...... . 1K15/8-1 Removal/Installation .. .... 1K20/8-6
Trouble Shooting ........ 1K15/8-1 Arm Assembly . . ...... 1K20/8-6
Control Column ........ . 1K16/8-2 Removal/Installation ...... 1K20/8-6
Elevators ........... 1K16/8-2 Cables and Pulleys ........ 1K20/8-6

Removal/Installation ...... 1K16/8-2 Removal/Installation ...... 1K20/8-6
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8-1. ELEVATOR CONTROL SYSTEM. (Refer to tube, cables and pulleys. The elevator control cables,
figure 8-1.) at their aft ends, are attached to a bellcrank mounted

on a bulkhead in the tailcone. A push-pull tube con-
8-2. DESCRIPTION. The elevators are operated by nects this bellcrank to the elevator arm assembly, in-
power transmitted through fore-and-aft movement of stalled between the elevators. An elevator trim tab
the pilot or copilot control wheels. The system is is installed in the trailing edge of the right elevator
comprised of control columns, an elevator torque and is described in Section 9.

8-3. TROUBLE SHOOTING.

NOTE

Due to remedy procedures in the following trouble shooting
chart it may be necessary to re-rig system, refer to para-
graph 8-14.

TROUBLE PROBABLE CAUSE REMEDY

NO RESPONSE TO CONTROL Forward or aft end of push-pull Check visually. Attach push-pull
WHEEL FORE-AND-AFT tube disconnected. tube correctly.
MOVEMENT.

Cables disconnected. Check visually. Attach cables and
rig system in accordance with
paragraph 8-14.
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8-3. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

BINDING OR JUMPY MOTION Defective bellcrank or arm Move bellcrank or arm to check for
FELT IN MOVEMENT OF ELE- assembly pivot bearings or play or binding. Disconnect push-
VATOR SYSTEM. push-pull tube attach bearings. 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 Check visually. Route cables cor-
pulleys. rectly over pulleys.

Defective control column Check visually. Replace defective
bearing rollers. rollers.

Defective control column Disconnect necessary items and
torque tube bearings. check that bearings rotate freely.

Replace defective bearing.

Control guide on aft end of con- Loosen screw and tapered plug
trol square tube adjusted too 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.

Defective pulleys or cable Check visually. Replace defective
guards. parts and install guards properly.

ELEVATORS FAIL TO ATTAIN Stops incorrectly set. Rig in accordance with paragraph
PRESCRIBED TRAVEL. 8-14.

Cables tightened unevenly. Rig in accordance with paragraph
8-14.

Interference at instrument Rig in accordance with paragraph
panel. 8-14.

8-4. CONTROL COLUMN. NOTE
Section 6 outlines removal, installation and repair of
control column. If adhesive bas been applied to bolt shanksprior to installation, use a heat gun to soften

8-5. ELEVATORS. (Refer to figure 8-2.) the epoxy before removing bolts.

d. Remove bolts (6) from elevator hinges (5).
8-6. REMOVAL AND INSTALLATION. e. Using care, remove elevator.
a. Remove stinger. f. To remove left elevator use same procedure,
b. Disconnect trim tab push-pull tube at tab actu- omitting step "b".

ator. (Refer to Section 9. ) g. Reverse the preceding steps for reinstallation.
h. Set right hand elevator maintainig 0. 18" dimen-

NOTE : sion specified in figure 8-2.
i. Wben reinstalling bolts (13) install a washer

If trim system is not moved and actuator screw under the head of each bolt and under each nut.is not turned, re-rigging of trim system should
not be necessary after reinstallation of elevator. 8-7. REPAIR. Repair may be accomplished as out-

c. Remove bolts (13) securing elevator torque tubes lined in Section 18. Hinge bearings may be replaced
(7) to arm assembly (8). as necessary. If repair has affected static balance,

check and rebalance as required.
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1

REFER TO
FIGURE 8-3

Detail A Detail B Detail C

Detail G

Detail H 12
12 ,. i1 >rfli

jfaff^ /i Detail EF

Detail I ^ Detail IKCAUTINo

MAINTAIN SPECFIED CONTROL
1. Pulley 8. Falrlead CABLE TENSION
2. Cable Guard 9. Turnbuckle
3. Arm Assembly 10. Elevator DOWN Cable CABLE TENSION:
4. Elevator To'rque Tube 11. Elevator UP Cable 30 LBS t 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
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1. Tri mTab
2. Right Elevator
3. Left Elevator
4. Balance Weight 

3.00"

5. Hinge Assembly
6. Bolt

7. Torque Tube THIS VIEW APPLIES TO THE RIGHT HAND ELEVATOR

8. ArmAssembly WHEN THE LEFT HAND ELEVATOR IS STREAMLINED

9. Needle Bearing NOTE
10. Bolt Do not attempt to align the elevator trailing edges

11. Push-Pull Tube as there is a 0° 54' twist designed into the con-

12. Pivot Bolt necting torque tube. This twist causes the right

13. Bolt elevator to be higher than the left.

Figure 8-2. Elevator Installation
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1. Stop Block 1
2. Bracket
3. Pivot Bolt
4. Push-Pull Tube . 2
5. Bolt
6. Spacer 3
7. Bearing ..,/
8. Belcrank
9. Link

10. Turnbuckle G. ,
11. Elevator DOWN Cable 9 -
12. Elevator UP Cable '

-C;< '' " 5 4

12

11

Figure 8-3. Elevator Bellcrank Installation

TO BELLCRANK
-- ELEVATOR

UP CABLE

NOTE

Holes are drilled off center in bellcrank BELLCRANK
stops to provide elevator travel adjust- STOPS
ments. 90 ° rotation of bellcrank stop
provides approximately 1 of elevator
travel.

travel. '- -\ ...- . .- .- X E L E V A T O R
r \ \ vPUSH-PULL

TO TUBE
c- ELEVATOR

DOWN CABLE

Figure 8-4. Elevator Bellcrank Travel Stop Adjustment
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46inch Press fit .62 inch

A
.35"R. (Typ)

.30 inch

1. Support Detail A
2. Neutral Rigging Tool
3. Instrument Panel Fabricate from .125 steel plate, the
4. Pilot's Control Column 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.) d. Remove pivot bolt (12) securing arm assembly
(8) and slide assembly from between elevator torque

8-9. REMOVAL AND INSTALLATION. tubes.
a. Remove access plate below bellcrank on tailcone. e. Reverse the preceding steps for reinstallation

and reinstall all items removed for access.
CAUTION f. Set right hand elevator maintaining 0. 18" dimen-

Position a support stand under tail tie-down sion specified in figure 8-2.
ring to prevent the tailcone from dropping g. When reinstalling bolts (13) install a washer

while working inside. under the head of each bolt and under each nut Apply
Adhesive EA-9309 from Hysol Division, Dexter Corp.,

b. Remove safety wire, relieve cable tension at or its equivalent, only to the shanks of bolts (13).
turnbuckles (10) and disconnect turnbuckle eyes at Wipe off excess adhesive after installation.
bellcrank links (9).

c. Remove bolt (5) securing push-pull tube (4) to 8-12. CABLES AND PULLEYS. (Refer to figure
bellcrank (8). 8-1.)

d. Remove pivot bolt (3) attaching bellcrank (8)
to brackets (2) and remove bellcrank. 8-13. REMOVAL AND INSTALLATION.

e. Reverse the preceding steps for reinstallation.
Rig system in accordance with paragraph 8-14,
safety turnbuckles and reinstall all items removed CAUTION
for access. Position a support stand under tail tie-down

ring to prevent the tailcone from dropping8-10. ARM ASSEMBLY. (Refer to figure 8-2.) while working inside.

8-11. REMOVAL AND INSTALLATION. a. Remove seats, upholstery and access plates as
a. Remove stinger. necessary.
b. Remove bolt (10) securing push-pull tube (11) to b. Remove safety wire and relieve cable tension at

arm assembly (8). turnbuckles (9).
c. Remove bolts (13) securing elevator torque tubes c. Disconnect cables at control column arm assem-

(7) to arm assembly (8). A heat gun may be required blies (3).
to soften epoxy adhesive on bolt (13). 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 c. With LEFT elevator streamlined, mount an in-
clinometer on elevator and set to 0° .

To ease routing of cables, a length of wire
may be attached to the end of cable being
withdrawn from aircraft. Leave wire in NOTE
place, routed through structure; then at-
tach the cable being installed and pull cable An inclinometer for measuring control sur-
into position. face travel is available from the Cessna

Supply Division.
f. Reverse the preceding steps for reinstallation.
g. After cables are routed in position, install fair- d. Adjust bellcrank travel stop blocks to obtain

leads, pulleys and cable guards. Ensure cables are degree of elevator travel as specified in figure 1-1.
positioned in pulley grooves before installing guards.

h. Re-rig system in accordance with paragraph
8-14, safety turnbuckles and reinstall all items re- NOTE
moved in step "a".

The bellcrank stop blocks (8) are four-sided
8-14. RIGGING. (Refer to figure 8-3.) bushings, drilled off-center so they may be

rotated to any one of four positions to attain
CAUTION correct elevator travel. Each 90-degree

rotation of the stop, changes the elevator
Position a support stand under tail tie-down travel approximately one degree.
ring to prevent the tailcone from dropping
while working inside. e. Move control wheel through full range of travel

and check cable tension in various positions. Ten-
a. Lock control column in neutral position. (Refer sion should not be less than 20 pounds or more than

to figure 8-5. ) 40 pounds in any position.
b. Adjust turnbuckles (10) equally to streamline f. Check all turnbuckles are safetied and all parts

LEFT elevator with horizontal stabilizer (RIGHT are secured, then reinstall all parts removed for
elevator will be higher than the left as illustrated in access.
figure 8-2) and to obtain 30± 10 lbs cable tension.
Safety turnbuckles. WARNING

NOTE Be sure elevators move in the correct direc-
tion when operated by the control wheels.

Disregard counterweight areas of elevators
when streamlining.

8-7/(8-8 blank)
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SECTION 9

ELEVATOR TRIM TAB CONTROL SYSTEM

Page No.
TABLE OF CONTENTS Aerofiche/Manual
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9-1. ELEVATOR TRIM TAB CONTROL SYSTEM. adjacent to the trim wheel indicates nose attitude of

(Refer to figure 9-1. ) the aircraft. Forward rotation of the wheel trims the
nose down and aft rotation of the wheel trims the nose

9-2. DESCRIPTION. The elevator trim tab, located up. An electric trim assist may be installed and is
on the trailing edge of the right elevator, is control- described in paragraph 9-17. When de-energized the
led by a trim wheel mounted in the pedestal. Power electric trim assist has no effect on manual operation.
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 Cable tension too high. Check cable tension and adjust.
WITH EXCESSIVE RESISTANCE.

Pulleys binding or rubbing. Check pulleys visually. Repair
or replace as necessary.

Cables not in place on pulleys. Check visually. Install cables
correctly.

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.

9-1
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9-3. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

TRIM CONTROL WHEEL MOVES Damaged sprocket. Check visually. Replace damaged
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.
CONTROL WHEEL AND
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.) 9-7. REMOVAL AND INSTALLATION.
a. Relieve cable tension at turnbuckle (8).

9-5. REMOVAL AND INSTALLATION. b. Disconnect push-pull tube (24) at actuator (21).
a. Disconnect push-pull tube (9) from horn assem- c. Remove access plate beneath actuator.

bly (6). d. Remove chain guard (19) and disengage roller
chain (16) from actuator sprocket (17).

NOTE e. Remove screws attaching bracket (20) to bracket
(22) and remove actuator (21) through access opening.

If trim system is not moved and actuator f. Reverse the preceding steps for reinstallation.
screw is not turned, re-rigging of system Rig system in accordance with paragraph 9-15, safety
should not be necessary-after reinstalla- turnbuckle and reinstall all items removed for access.
tion of tab.

9-8. TRIM TAB CONTROL WHEEL. (Refer to fig-
b. Remove screw (11) securing hinge pin (10), pull ure 9-4.)

pin until free of tab and remove tab. 1. Remove pedestal cover as outlined in para-
graph 9-14.

NOTE 2. Remove screws (16) securing chain guard (9)
to pedestal structure.

It is not necessary to completely remove 3. Remove bolts (1),'washers (2), spacer (4)
hinge pin. and indicator (3).

3. Loosen bolts (17) securing idler sprockets
c. Reverse the preceding steps for reinstallation. (6), slide sprockets together to relieve cable tension

Rig system, if necessary, in accordance with para- on roller chain (10).
graph 9-15. 5. Remove safety wire, relieve cable tension

turnbuckle (8) (Sheet 1 of 5).
9-6. TRIM TAB ACTUATOR. (Refer to figure 9-1.) 6. Remove bolt (18) and disengage roller chain

(10) from trim wheel (5), remove trim wheel.

9-2
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6

4 6 Detail D

Detail B Detai C

REFER TO FIGURE 9-2
(SEE SHEET 2)

REFER TO FIGURE 9-5 J

1 23Detail A

K

FIGURE 9-4

1. Sprocket Detail K 4 Detail G

4. Cable Guard CAUTION
6. Pulley 13 MAINTAIN SPECIFIED CONTROL
7. Right Aft Cable CABLE TENSION.

9. Right Forward Cable
10. Cable Ends CABLE TENSION:
13 Travel Stop Block REFER TO FIGURE 1-1 FOR TRAVEL.14. Pressure Seal10. Cable Ends8. Turnbuckle9. Right Forward Cable

Figure 9-1. Elevator Trim Tab Control Sstem (Sheet 1 of 2)
15. Retainer
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24 26

22 25

REFER TO 24
FIGURE 9-3

21 16. Chain
17. Sprocket
18. Sprocket (Electric Trim)
19. Chain Guard

19 20. Mounting Bracket
21. Actuator

Detail J 22. Support Bracket

24. Tube Assembly
25. Bracket Assembly
26. Trim Tab

18 17 16

Figure 9-1. Elevator Trim Tab Control System (Sheet 2 of 2)

7. Remove bolts (17), washers (8), idler wire in place, routed through structure;
sprockets (6) and bushings (7). then attach the cable being installed and

8. Remove bolt (15), disengage roller chains pull cable into position.
(13) and (10) from drive sprocket (11).

9. Remove drive sprocket (11), bushing (14) and 7. Reverse the preceding steps for reinstallation.
chain guard (9). 8. After cable is routed in position, install pul-

10. Reverse this procedure for reinstallation and leys and cable guards. Ensure cable is positioned in
rig system in accordance with paragraph 9-15. pulley grooves before installing guards. Ensure roll-

er chain (21)is positioned correctly over drive er chain (21) is positioned correctly over drive
9-10. CABLES AND PULLEYS. sprocket (18).

9. Re-rig system in accordance with paragraph
9-11. REMOVAL AND INSTALLATION. 9-15, safety turnbuckle (index 8, figure 9-1) and re-

a. FORWARD CABLE. (Refer to figure 9-1.) install all items removed for access.
1. Peel back carpeting as necessary to expose b. AFT CABLE. (Refer to figure 9-1.)

access plates in cabin and baggage areas and remove 1. Peel back carpeting as necessary to expose
plates. access plates in baggage area and remove plates.

2. Remove safety wire, relieve cable tension 2. Remove rear baggage compartment wall.
and disconnect turnbuckle (8). 3. Remove safety wire, relieve cable tension

3. Disconnect cable ends (10). and disconnect turnbuckle (8).
4. (Refer to figure 9-4.) Remove pedestal cover

as outlined in paragraph 9-14. CAUTION
5. Disengage roller chain (3) from drive

sprocket (11). Position a support stand under tail tie-down
6. Remove cable guards, pulleys and pressure ring to prevent tailcone from dropping while

seals as required to remove cables from aircraft. working inside.

NOTE 4. Disconnect cable ends (10).
5. Remove travel stop blocks (13).To ease routing of cable, a length of wire 6. Disconnect electric trim clamps and keepers

may be attached to the end of cable before (indexes 15 and 16, figure 9-6), if installed.
being withdrawn from aircraft. Leave 7. Remove access plate beneath trim tab actu-

ator (21) and remove chain guard (19).
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4 2

2 3

15

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 ~' ~,t
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FWD

0. 125"
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.

5. 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 c. Remove fuel selector handle and placard.
sprocket (17). d. Remove cowl flap handle and knob.

9. Remove cable guards and pulleys as neces- e. Remove microphone mounting bracket.
sary to work cable free of aircraft. f. Fold carpet back as necessary and remove

screws securing cover to floor and pedestal.
NOTE g. Disconnect electrical wiring to pedestal lights.

h. Carefully work cover from pedestal to prevent
To ease routing of cable, a length of wire damage.
may be attached to the end of cable before i. Reverse the preceding steps for reinstallation.
being withdrawn from aircraft. Leave wire
in place, routed through structure; then 9-14. TRIM TAB FREE-PLAY INSPECTION. (Refer
attach the cable being installed and pull to figure 9-16.)
cable into position. a. Place elevators and trim tab in neutral position

and secure from movement.
10. Reverse the preceding steps for reinstalla- b. Determine maximum allowable free-play using

tion. the following instructions.
11. After cable is routed in position, install pul- 1. Measure chord length of extreme inboard end

leys and cable guards. Ensure cable is positioned of the trim tab as shown in detail A, figure 9-6.
in pulley grooves before installing guards. Ensure 2. Multiply chord length by 0. 025 to obtain maxi-
roller chain (16) is positioned correctly over actua- mum allowable free-play.
tor sprocket (17). c. Using moderate pressure, move the trim tab

12. Re-rig system in accordance with paragraph trailing edge up and down by hand to check free-play.
9-15, safety turnbuckle (8) and reinstall all items
removed for access. NOTE

9-12. PEDESTAL COVER. Measure free-play at the same point on trim
tab that chord length was measured. Total

9-13. REMOVAL AND INSTALLATION. free-play must not exceed maximum allow-
a. Turn fuel selector valve to OFF position and able. Refer to detail B, Figure 9-6.

drain fuel from strainer and lines.
b. Remove knurled nut from engine primer if in- d. If the trim tab free-play is less than the maxi-

stalled and pull plunger from primer body. Protect mum allowable the system is within the prescribed
primer from dirt. limits.
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e. If the trim tab free-play is more than the maxi- c. 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. If 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. (7) 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.
CAUTION 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 screwdriver 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

TRIM TAB

Detail A Detail B FREE-PLAY UP
* NEUTRAL PO1TION

O FREE-PLAY DOWN

* TOTAL FREE-PLAY
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 j. Install pedestal cover and adjust trim tab pointer
(3) as follows:

Full forward (nose down) position of trim 1. Rotate trim control wheel (7) top place tab
wheel is where further movement is at 10 ° up position.
prevented by the roller chain or cable 2. Locate the pointer (3) at the TAKE-OFF
ends contacting sprockets or pulleys. triangle as viewed from the pilot seat. (Refer to

steo "e. " and reposition pointer if necessary).
f. With elevator and trim tab both in neutral 3. Bend pointer (3) as required to clear pedestal

(split the non-faired difference between the inboard cover. (Pointer must NOT rub against pedestal cover
and outboard ends), mount an inclinometer on trim or clear cover more than .125 inch maximum).
tab and set to 0°. Disregard counterweight areas k. Safety turnbuckle and reinstall all items removed
of elevators when streamlining. These areas are in step "a".
contoured so they will be approximately 3° down WARNING
when the elevators are streamlined.

NOTE Be sure trim tab moves in correct direction
when operated by trim control wheel. Nose

An inclinometer for measuring control down trim corresponds to tab up position.
surface travel is available from the
Cessna Supply Division. Refer to 9-16. ELECTRIC TRIM ASSIST INSTALLATION.
Section 6. (Refer to figure 9-7.)

g. Rotate actuator screw in or out as required to 9-17. DESCRIPTION. The electric elevator trim
place trim tab up with a maximum of 2° overtravel, assist installation consists of two switches mounted
with actuator screw connected to push-pull tube on the pilot's control column, a circuit breaker
(index 24, figure 9-1). mounted on the left side panel, wiring running aft to
h. Rotate trim wheel to position trim tab up and the electric drive assembly and a chain connecting

down, readjusting actuator screw as required to the drive assembly to an additional sprocket mounted
obtain overtravel in both directions. on the standard manual elevator trim actuator. When

i. Position stop blocks and adjust as illustrated the clutch (16) is not energized, the drive assembly
in figure 9-5 to degree of trim tab travel specified "free wheels" and has no effect on manual trim oper-
in figure 1-1. ation.

9-18. TROUBLE SHOOTING.

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 - Defective clutch solenoid. Check continuity. Replace
TRIM TAB FAILS TO MOVE. solenoid.

Improperly adjusted clutch Check and adjust spanner nuts
tension. for proper tension.

Disconnected or broken Operate manual trim wheel.
cable. Connect or replace cable.

Defective actuator. Check actuator operation.
Replace actuator.

9-9
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1. Chain
2. Turnbuckle
3. Actuator Assembly
4. Cover

6. Connector
7. Cover
8. Connector
9. Drive Assembly

'

Figure 9-7. Electric Elevator Trim Assist Installation
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9-19. REMOVAL AND INSTALLATION. (Refer to cable) to the cable and operate the trim switch to
figure 9-6.) place the tab in the UP position. The clutch MUST
a. Remove cover (7) below drive assembly (9). lift 15 pounds weight to the FULL UP position but
b. Disconnect wiring at connectors (8). must slip at 18 pounds.
c. Remove sprocket guard (Index 5, figure 9-3)

from trim tab actuator (3). NOTE
d. Remove mounting bolts from drive assembly

and tab actuator and remove from aircraft. If the electric trim clutch slips prior to
e. Reverse preceding steps for reinstallation. lifting the required weight to the full up

Check system rigging in accordance with position, DO NOT READJUST CLUTCH,
paragraph 9-23. refer to step "d" or step 5 to locate and

remove the reason for excessive friction
9-20. CLUTCH ADJUSTMENT. The actuator clutch in the elevator trim control system.
torque setting is 20 ± 4 in. lbs. tension setting for the
elevator. For step-by-step procedures, refer to the d. Check the trim tab hinge and linkage for binding,
appropriate Autopilot Service/Parts Manual. check the trim system cables and chains for proper

tension, check system pulleys and actuator for bind-
9-21. TRIM TAB SIMULATED AIR LOAD TEST. ing.
(Refer to figure 9-8.) e. After the trim system has been thoroughly

checked and excessive friction removed, repeat
NOTE step "c".

The manual elevator trim control system 9-22. RIGGING - ELECTRIC TRIM ASSIST. (Refer
must be properly rigged, the aircraft to figure 9-7.)
electrical operating voltage must be nor- a. The standard manual elevator trim control sys-
mal. the electric trim assist clutch must tem MUST be rigged in accordance with paragraph
be properly adjusted and the elevator must 9-15 prior to rigging the electric trim assist.
be in neutral position prior to completing b. Move elevator trim tab to full "NOSE UP"
the following steps. position.

c. Remove access covers (4 and 7) located in under-
a. Attach two angles approximately 18 inches in side or right stabilizer.

length to the trailing edge of the trim tab with clamps d. Locate turnbuckle (2) terminal point 1. 80 inch
as illustrated to prevent bending of tab trailing edge. from drive assembly housing and adjust until chain

b. Attach a cable directly aft of the trim tab horn deflection between sprockets is approximately 0. 25
assembly. inch.

c. Attach 14 pounds minimum to 22 pounds maxi- e. Resafety turnbuckle and reinstall all items re-
mum of weight (including the angles, clamps and moved for access.
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HORN ASSEMBLY

CABLE

WEIGHT
(14 to 22 Ibs 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 Removal/Installation .. ... 2A7/10-5
Description .. . . . . . 2A3/10-1 Repair ........... 2A7/10-5
Trouble Shooting ........ 2A3/10-1 Cables and Pulleys . 2A7/10-5
Rudder Pedal Assembly ...... 2A7/10-5 Remova/Installation .. 2A7/10-5

Removal/Installation ...... 2A7/10-5 Rigging ........... 2A10/10-8
Rudder ..... ....... 2A7/10-5

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. visually. Connect or replace

cables.

10-1
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10-3. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

BINDING OR JUMPY MOVE- Cables too tight. Refer to figure 10-1 for cable
MENT OF RUDDER PEDALS. tension Rig system in accor-

dance with paragraph 10-11.

Cables not riding properly on Open access plates and check
pulleys. visually. Route cables cor-

rectly over pulleys.

Binding, broken or defective Open access plates and check
pulleys or cable guards. visually. Replace defective

pulleys and install guards
properly.

Pedal bars need lubrication. Refer to Section 2.

Defective rudder bar bearings. If lubrication fails to elminate
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 Rig system in accordance with
adjusted. paragraph 10-11.

LOST MOTION BETWEEN Insufficient cable tension. Refer to figure 10-1 for cable
RUDDER PEDALS AND tension. Rig system in accor-
RUDDER. dance with paragraph 10-11.

INCORRECT RUDDER TRAVEL. Incorrect rigging. Rig in accordance with paragraph
10-11.
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6 6

9
Detail B DetailC

DetailD
Detail A 2

REFER TO NOTE
SECTION 11

Shaded pulleys are used
DetailH for this system only.

REFER TO
FIGURE 10-2

F

14

Detail I

DetailE DetailF Detail J

14

MAINTAIN SPECIFIED CONTROL
CABLE TENSION 1. Right Rudder Bar 9. Fairlead

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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1. Steering Arm
2. Steering Bungee
3. Adjustable Rod End
4. Whiffletree (Steering Bellcrank)
5. Link Rod Assembly
6. Clamp 10
7. Boot 7
8. Boot Retainer 6
9. Right Rudder Bar Arm 5

10. Left Rudder Bar Arm

2

Figure 10-3. Nose Gear Steering Installation

10-4. RUDDER PEDAL ASSEMBLY. j. Reverse the preceding steps for reinstallation.
Lubricate rudder bar assemblies as outlined in Sec-

10-5. REMOVAL AND INSTALLATION. (Refer to tion 2. Rig system in accordance with paragraph
figure 10-2.) 10-11, safety turnbuckles and reinstall all items

a. Remove carpeting, shields and soundproofing removed for access.
from the rudder pedal and tunnel areas as necessary
for access. 10-6. RUDDER. (Refer to figure 10-4.)

b. Disconnect brake master cylinders (18) and
parking brake cables at pilot's rudder pedals. 10-7. REMOVAL AND INSTALLATION.

c. Remove rudder pedals (2) and brake links (6). a. Remove stinger.
d. Deleted. b. Disconnect tail navigation light wire.
e. Remove fairing from either side of vertical fin, c. Remove fairing from either side of vertical fin,

remove safety wire and relieve cable tension by loos- remove turnbuckles (index 10, figure 10-1.)
ening turnbuckles (index 19, figure 10-1). d. Disconnect cables (4 and 6) from rudder bell-

f. Disconnect cables (7 and 8) from rudder bar crank (3).
arms (12 and 13). e. With rudder supported, remove all hinge bolts

g. Disconnect rudder trim bungee from rudder bar (2) and using care, lift rudder free of vertical fin.
arm (16). f. Reverse the preceding steps for reinstallation.

h. (Refer to figure 10-3.) Disconnect whiffletree Rig system in accordance with paragraph 10-11,
link rod assemblies (5) at rudder bar arms (9 and 10). safety turnbuckles and reinstall all items removed

i. (Refer to figure 10-2.) Remove bolts securing for access.
bearing blocks (11) and carefully work rudder bars
out of tunnel area. 10-8. REPAIR. Repair may be accomplished as

outlined in Section 18.
NOTE

10-9. CABLES AND PULLEYS. (Refer to figure
The two inboard bearing blocks contain clear- 10-1.)
ance holes for the rudder bars at one end and
a bearing hole at the other. Tag these bear- 10-10. REMOVAL AND INSTALLATION.
ing blocks for reference on reinstallation. a. Remove seats, upholstery and access plates as

necessary.
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2

Detail A

Detail B

2

Detail C 5

6
1. Rudder Assembly
2. Hinge Bolt
3. Bellcrank
4. Rght Aft Cable
5. Stop Bolt
6. Left Aft Cable

DetailD

Figure 10-4. Rudder Installation
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b. Remove safety wire, relieve cable tension and f. Remove pedestal cover in accordance with Sec-
disconnect cables at turnbuckles (10). tion 9.

c. Disconnect cables (3 and 4) at rudder bar arms. g. Remove lower pedestal panel (index 14, figure
d. Remove guards, pulleys, fairleads and pressure 9-4).

seals as required to work cables free of aircraft. h. Disconnect rudder trim bungee from rudder bar
arm (index 16, figure 10-2).

NOTE i. Clamp rudder pedals in neutral position.
j. Adjust turnbuckles (index 10, figure 10-1) to

To ease routing of cables, a length of wire streamline rudder with 30± 10 lbs tension on cables.
may be attached to end of the cable before k. Remove clamps from rudder pedals.
being withdrawn from aircraft. Leave l. Adjust travel stop bolts (index 13, figure 10-1)
wire in place, routed through structure; to obtain degree of travel specified in figure 1-1.
then attach cable being installed and pull Figure 10-5 illustrates correct travel and one method
the cable into position, of checking.

m. Adjust length of rod end (3) to align with whiffle-
e. Reverse the preceding steps for reinstallation. tree (4) and install bolt. DO NOT PRELOAD BUN-
f. Reinstall guards, pulleys, fairleads and pressure GEE.

seals; insure that cable is positioned in pulley grooves n. Connect rudder trim bungee and rig trim system
before installing cable guards. as outlined in Section 11.

g. Re-rig system in accordance with paragraph 10- o. Operate rudder system, checking for ease of
11, safety turnbuckles and reinstall all items remov- movement and full travel. Check cable tension with
ed in step "a". rudder in various positions. Cable tension should

not be less than 20 pounds or more than 40 pounds
10-11. RIGGING. in any position.
a. Remove fairing from either side of vertical fin, p. Check that all turnbuckles are safetied and re-

remove safety wire and relieve cable tension at turn- install all items removed-for access.
buckles (index 10, figure 10-1). q. Lower nosewheel to ground.

b. Open landing gear doors. (Refer to Section 5. )
c. Tie down or weight tail to raise nosewheel free

of ground.
d. Extend strut and ensure nose gear is centered WARNING

against the external centering lug. (Neutral position.)
e. (Refer to figure 10-3.) Disconnect steering bun- Be sure rudder moves in the correct direc-

gee adjustable rod end (3) from whifletree (4). tion when operated by the rudder pedals.

10-8



MODEL P210 SERIES SERVICE MANUAL

SECTION 11

RUDDER TRIM CONTROL SYSTEM

Page No.
TABLE OF CONTENTS Aerofiche/Manual

RUDDER TRIM CONTROL SYSTEM . . 2A15/11-1 Wheel/Gear Box Assembly .... 2A17/11-3
Description. ...... ... 2A15/11-1 Chain Assembly. ... 2A17/11-3
Trouble Shooting ....... 2A15/11-1 Gimbal Assembly ....... 2A17/11-3
Removal/Installtion of System Bungee Assembly .... . . 2A17/11-3
Components . . . . .. . 2A17/11-3 Rigging Rudder Trim System . . 2A17/11-3

Indicator Assembly. ..... .. 2A17/11-3

11-1. RUDDER TRIM CONTROL SYSTEM. (Refer to attached to a stop bracket, which is attached to the
figure 11-1.) rudder trim bungee. The bungee's push-rod assem-

bly is attached to the right-hand rudder bar assem-
11-2. DESCRIPTION. The rudder trim system is bly. The rudder control system, rudder trim control
comprised of a trim control wheel and gear box system, and the nosewheel steering system are inter-
assembly located in the upper control pedestal, which connected and adjustments to any one system will
is connected by a chain assembly to a gimbal assem- affect the others.
bly in the lower pedestal. The gimbal assembly is

11-3. TROUBLE SHOOTING.

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 Improper rigging. Refer to note above.
POSITION INDICATOR.

Worn, bent or disconnected Check visually. Repair or
linkage. replace parts as necessary.

HARD OR SLUGGISH OPERA- Worn, bent or binding linkage. Check visually. Repair or
TION OF TRIM WHEEL. replace parts as necessary.

Incorrect rudder cable tension. Check and adjust rudder cable
tension.

FULL TRIM TRAVEL Rudder trim system improperly Refer to note above.
NOT OBTAINED. rigged.
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1. Chain Guard
2. Pedestal Assembly
3. Upper Panel
4. Lower Panel
5. Bearing Bracket
6. Gimbal Hall Assembly
7. Bearing Bracket
8. Sprocket Drive Nut
9. Shim

10. Gimbal Cover Plate
11. Stop Bracket

19

3 20

21

4 18 22

17 24

14. Idler Sprocket

17. Support Assembly 1316. Washers 11
18. Gear Box Assembly 9 ,
19. Mounting Bracket Detail A 520. Bushing 8
21. Indicator Arm Assembly
22. Trim Wheel 6
23. Washers
24. Dual Sprocket Assembly
25. Spacer 7
26. Sprocket Support
27. Chain
28. Right-Hand Chain Guard

Figure 11-1. Rudder Trim Control System
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11-4. REMOVAL AND INSTALLATION OF SYSTEM NOTE
COMPONENTS. (Refer to figure 11-1.)
a. INDICATOR ASSEMBLY. If gimbal assembly is to be disassembled,

1. Remove pedestal cover in accordance with upon reassembly, shims (9) should be in-
procedures outlined in Section 9. stalled between gimbal half assembly (6)

2. Remove four screws attaching mounting and cover plate assembly (10) to maintain
bracket assembly (19) to pedestal assembly (2). .002 to . 004-inch end play on sprocket

3. Remove indicator assembly as a unit.
4. Reverse preceding steps for installation. 8. Reverse preceding steps for installation.

b. WHEEL AND GEAR BOX ASSEMBLY. e. BUNGEE ASSEMBLY.
1. Remove pedestal cover as outlined in Section 1. Remove pedestal cover as outlined in Section

9. 9.
2. Loosen chain (27) by loosening bolt securing 2. Remove upper panel (3).

idler sprocket (14) and sliding sprocket inboard in 3. Remove access cover directly below and aft
slot in support angle (15). of pedestal in floor.

3. Remove upper panel (3) and disconnect chain 4. Remove fuel selector shaft, then remove
(27) at connecting link. lower panel (4).

4. Remove four bolts attaching gear box assem- 5. Loosen chain (27) by loosening bolt securing
bly (18) to pedestal assembly (2). idler sprocket (14) and sliding sprocket inboard in

5. Remove bolts attaching idler sprocket (14) slot in support angle (15).
and chain guards (12) and(28). 6. Disconnect chain at connecting link

6. Remove wheel and gear box assembly as a 7. Remove bolts attaching idler sprocket (14)
unit. and chain guards (12) and (28) to support angle (15).

8. Remove bolts attaching chain guard to stop
NOTE bracket (11); remove chain guards.

9. Remove bolt attaching bungee (13) to stop
If wheel and gear box assembly is dis- bracket (11).
assembled, install washers (16) and (23) as 10. Pull gimbal assembly (items 5, 6, 7, 8, 9,
required to nest sprockets and prevent end 10 and 11) aft; remove from aircraft
play. 11. Disconnect bungee push-rod assembly from

right-hand rudder bar assembly.
7. Reverse preceding steps for installation. 12. Using care, remove bungee from tunnel

c. CHAIN ASSEMBLY. area, aft, through pedestal.
1. Remove pedestal cover as outlined in Section 13. Reverse preceding steps for installation.

9.
2. Remove upper panel (3). NOTE
3. Remove access cover directly below and aft

of pedestal in floor. Upon installation, lubricate bungee screw
4. Remove fuel selector shaft, then remove and sprocket drive nut threads per Section 2.

lower panel (4).
5. Loosen chain (27) by loosening bolt securing 11-5. RIGGING RUDDER TRIM SYSTEM. (Refer to

idler sprocket (14) and sliding sprocket inboard in Figure 11-1.)
slot in support angle (15). NOTE

6. Disconnect chain at connecting link.
7. Remove bolt attaching bungee (13) to stop

Rudder control system and nose wheelbracket (11).
8. Pull gimball assembly (items 5, 6, 7, 8, 9, steering system must be correctly rigged

10 and 11) aft away from bungee (13). prior to rigging the rudder trim system.
9. Remove chain (27) from sprocket drive nut

(8). a Remove pedestal cover as outlined in Section 9.
10. Reverse preceding steps for installation. b Remove upper pedestal panel.

d. GIMBAL ASSEMBLY. c. Remove access cover directly below and aft of
1. Remove pedestal cover as outlined in Section pedestal in floor.

9. d. Remove fuel selector shaft, then remove lower
2. Remove access cover directly below and aft pedestal paneL

of pedestal in floor. e. Loosen chain by loosening bolt securing idler
3. Remove fuel selector shaft, then remove sprocket, and sliding sprocket inboard in slot in sup-

lower panel (4). port angle; discOnnect chain.
4. Loosen chain (27) by loosening bolt securing f. Remove bolt attaching bungee to stop bracket;

idler sprocket (14) and sliding sprocket inboard in unscrew gimbal assembly from actuator drive screw.
slot in support angle (15). g. Disconnect bungee push-pull rod from right-hand

5. Disconnect chain at connecting link rudder bar assembly.
6. Remove bolt attaching bungee (13) to stop h. Tie down or weight tail to raise nose wheel free

bracket (11). of ground.
7. Pull gimbal assembly (items 5, 6, 7, 8, 9, i. Ensure rudder pedals and rudder are in neutral

10 and 11) aft; remove from aircraft position.
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j. Attach bungee push-pull rod to right-hand rudder rudder pedals in neutral position. If indica-

bar assembly. tor does not line up with centerline of air-

k. Install lower panel assembly and bearing brack- craft, bend indicator left or right as required.

ets.
l. Screw gimbal assembly onto bungee drive screw o. Tighten chain by moving idler sprocket outboard

until studs on gimbal half assembly align with holes in slot in support angle.

in bearing brackets and nutplate on stop bracket aligns p. Install full selector shaft
with approximate center of slot in bungee stop arm. q. Install upper panel

m. Install and tighten bolts, washers and nuts. r. Install floor access covers and pedestal cover.

n. String chain over idler sprocket and sprocket in s. Remove blocking from rudder and pedals.

wheel and gear box assembly; connect chain at con- t. Lower aircraft.

necting link. WARNING
NOTE

Be sure rudder moves in correct direction

Indicator assembly should be installed with when operated by the trim control wheel.

11-4



MODEL P210 SERIES SERVICE MANUAL

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.

NOTE

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. 12-8. REMOVAL AND INSTALLATION. (See figure
12-1.)

12-2. DESCRIPTION. The engine cowling is divided a. Place control lever (2) in the OPEN position.
into four major removable segments. The left upper b. Disconnect clevis (10) from shock mount on
cowling segment has two access doors, one at the up- right hand cowl flap.
per front provides access to the oil filler neck and one c. Disconnect links (13) from arm (15) on left hand
at the left aft side provides access to the oil dipstick cowl flap.
and ground service receptacle, if installed. The d. Remove nuts, washers, and bolts at cowl flap
right and left nosecaps are fastened to the lower en- attach points (11) and remove cowl flaps.
gine nacelle and to each other with screws. The e. Reverse the preceding steps for reinstallation.
right and left upper cowl segments are secured with Rig cowl flaps, if necessary, in accordance with
quick-release fasteners and either segment may be paragraph 12-9.
removed individually. The lower left engine nacelle
contains a port on the aft end for venting the cabin 12-9. RIGGING. (Refer to figure 12-1.)
heating system and may be removed. The opening a. Disconnect control clevises (10) from shock-
in the lower right nacelle, which may be removed by mount arm.
removing screws, supplies ram air to the turbo- b. Check to make sure that the flexible controls
charger. reach their internal stops in each direction. Mark

controls so that full travel can be readily checked
12-3. REMOVAL AND INSTALLATION. and maintained during the remaining rigging proce-

a. Release the quick-release fasteners attaching dures.
the cowling to the fuselage and at the parting sur- c. Place control lever (2) in the CLOSED position.
faces of the left and right segments. If the control lever cannot be placed in the closed

b. Remove screws securing the left and right nose- position, loosen clamp (5) at upper end of controls
cap together and to the lower engine nacelle, and re- and slip housings in clamp or adjust controls at
move caps. upper clevis (4) to position control lever in bottom

c. Reverse the preceding steps for reinstallation. hole of position bracket (3).
Ensure the baffle seals are turned in the correct di- d. With control lever in CLOSED position, set LH
rection to confine and direct air flow around the en- cowl flap flush to cowl skin. Set RH cowl flap trailing
gine. The vertically installed seals must fold for- edge to a .62 ± .06-inch gap with lower fuselage skin.
ward and the side seals must fold upwards.

NOTE
12-4. CLEANING AND INSPECTION. Wipe the in-
ner surfaces of the cowling segments with a clean If lower control clevis (10) cannot be ad-
cloth saturated with cleaning solvent (Stoddard or justed to attain desired setting, and still
equivalent). If the inside surface of the cowling is maintain sufficient thread engagement,
coated heavily with oil or dirt, allow solvent to soak loosen lower control housing clamp (8)
until foreign material can be removed. Wash painted and slide housing in clamp as necessary.
surfaces of the cowling with a solution of mild soap Be sure threads are visible in clevis
and water and rinse thoroughly. After washing, a inspection holes.
coat of wax may be applied to the painted surfaces to
prolong paint life. After cleaning, inspect cowling e. Check that all clamps and jam nuts are tight.
for dents, cracks, loose rivets and spot welds. Re-
pair all defects to prevent spread of damage. 12-10. ENGINE.

12-5. REPAIR If cowling skins are extensively 12-11. DESCRIPTION. An air-cooled, horizontally-
damaged, new complete sections of the cowling opposed, direct-drive, fuel-injected, six-cylinder.
should be installed. Standard insert-type patches turbocharged, Continental TSIO-520 series engine.
may be used for repair if repair parts are formed to driving a constant-speed propeller, is used to power
fit contour of cowling. Small cracks may be stop- the aircraft. The cylinders, numbered from rear to
drilled and small dents straightened if they are re- front, are staggered to permit a separate throw on
inforced on the inner surface with a doubler of the the crankshaft for each connecting rod. The right
same material as the cowling skin. Damaged rein- rear cylinder is number 1 and the cylinders on the
forcement angles should be replaced with new parts. right side are identified by odd numbers 1, 3 and 5.
Due to their small size, new reinforcement angles The left rear cylinder is number 2 and the cylinders
are easier to install than to repair the damaged part. on the left side are identified as 2, 4 and 6. Refer

to paragraph 12-12 for engine data. For repair and
12-6. COWL FLAPS. overhaul of the engine, accessories and propeller,

refer to the appropriate publications issued by their
12-7. DESCRIPTION. Cowl flaps are provided to manufacturer's. These publications are available
aid in controlling engine temperature. Two cowl from the Cessna Supply Division.
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.
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12-12. ENGINE DATA. P21000835 AND ON

Model (Continental) TSIO-520-CE

BHP Maximum Including Take-Off 325
RPM (Maximum Continuous) 2700

Limiting Manifold Pressure (Sea Level) 37.0 Inches Hg.

Number of Cylinders 6-Horizontally Opposed

Displacement 520 Cubic Inches
Bore 5.25 Inches
Stroke 4. 00 Inches

Compression Ratio 7. 5:1

Magnetos Slick Model No. 6220

Right Magneto Fires 20 *±1° BTC Upper Right
and Lower Left.

Left Magneto Fires 20 *±1º BTC Upper Left
and Lower Right.

Firing Order 1-6-3-2-5-4

Spark Plugs 18mm (Refer to Continental Service Bulletin M77-10
for factory approved spark plugs and required gap)

Torque 330 *30 Lb-In.

Fuel Metering System Continental Fuel Injection
Unmetered Fuel Pressure 5. 5 to 6. 5 PSI at 600 RPM

29 to 32 PSI at 2600 RPM

Nozzle Pressure 3. 5 to 4.0 PSI at 600 RPM
16. 9 PSI at 2700 RPM

Oil Sump Capacity 10 U. S. Quarts
With Filter Element Change 11 U. S. Quarts

Tachometer Mechanical Drive

Oil Pressure (PSI)
Minimum Idling 10
Normal 30 to 60
Maximum (Cold Oil Starting) 100
Connection Location Between No. 2 and No. 4 Cylinders

Oil Temperature
Normal Operating Within Green Arc (100º to 240-F)
Maximum Permissible Red Line (240ºF)
Probe Location In front of No. 5 Cylinder Base

Cylinder Head Temperature Red Line (460ºF) Max.
Probe Location Lower Side No. 1 Cylinder Head

Turbine Inlet Temperature
Probe Location Front Crossover Exhaust Runner
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12-13. TIME BETWEEN OVERHAUL (TBO). Tele- 12-14. OVERSPEED LIMITATIONS. The engine
dyne Continental Motors recommended engine over- must not be operated above specified maximum con-
haul time is 1600 hours. Refer to Continental Air- tinuous RPM. However, should inadvertent over-
craft Engine Service Bulletin M81-22, and to any speed occur, refer to Continental Aircraft Engine
superseding bulletins, revisions or supplements Service Bulletin M75-16, and to any superseding
thereto, for further recommendations. At the time bulletins, revisions or supplements thereto, for
of overhaul, engine accessories should be overhauled. further recommendations.
Refer to Section 14 for propeller and governor over-
haul periods.

l 2 3

1 0

8

. Lf ·Ko. Link o'

7. Co ol Flev Cntrl . L t Cowl Flap 1· C--

3. Position Bracket 10. Clevis 145.lm 2. Bracket/

_8. Clamp Assemblies 15. Arm

Figure 12-I. Cowl Flaps Installation
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12-15. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

ENGINE FAILS TO START. Engine flooded or improper use Use proper starting procedure. Re-
of starting procedure. fer to Pilot's Operating Handbook.

Defective aircraft fuel system. Refer to Section 13.

Fuel tanks empty. Service fuel tanks.

Spark plugs fouled or defective. Remove, clean, inspect and regap.
Use new gaskets. Check cables
to persistently fouled plugs. Re-
place if defective.

Magneto impulse coupling failure. Repair or install new coupling.

Defective magneto switch or Repair or replace switch and leads.
grounded magneto leads.

Defective ignition system. Refer to paragraph 12-83.

Induction air leakage. Correct cause of air leakage.

Clogged fuel screen in fuel control Remove and clean. Replace
unit or defective unit. defective unit.

Clogged fuel screen in fuel mani- Remove and clean screen. Replace
fold valve or defective valve. defective valve.

Clogged fuel injection lines or Remove and clean lines and nozzles.
discharge nozzles. Replace defective units.

Defective auxiliary fuel pump. Refer to Section 13.

Engine-driven feul pump not Install new engine-driven
permitting fuel from auxiliary fuel pump.
pump bypass.

Vaporized fuel in system. (Most Refer to Pilot's Operating Handbook.
likely to occur in hot weather with
a hot engine.)

ENGINE STARTS BUT DIES; OR Propeller control in high pitch Use low pitch (high RPM) position
WILL NOT IDLE PROPERLY. (low RPM) position. for all ground operations.

Improper idle speed or idle Refer to paragraph 12-50.
mixture adjustment.

Defective aircraft fuel system. Refer to Section 13.

Spark plugs fouled or defective. Remove, clean, inspect and regap.
Use new gaskets. Check cables to
persistently fouled plugs. Replace
if defective.

Water in fuel system. Drain fuel tank sumps, lines
and fuel strainer.

Defective ignition system. Refer to paragraph 12-83.

12-6



MODEL P210 SERIES SERVICE MANUAL

12-15. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

ENGINE STARTS BUT DIES, OR Inducation air leakage. Correct cause of air leakage.
WILL NOT IDLE PROPERLY
(CONT). Clogged fuel screen in fuel Remove and clean. Replace

control unit or defective unit. defective unit.

Clogged fuel screen in fuel mani- Remove and clean. Replace
fold valve or defective valve. defective valve.

Restricted fuel injection lines Remove, clean lines and nozzles.
or discharge nozzles. Replace defective units.

Defective engine-driven fuel Install and calibrate new pump.
pump.

Vaporized fuel in system. Refer to Pilot's Operating Handbook.
(Most likely to occur in hot
weather with a hot engine. )

Manual engine primer leaking. Disconnect primer outlet line.
If fuel leaks through primer,
repair or replace primer.

Obstructed air intake. Remove obstruction; service
air filter, if necessary.

Discharge nozzle air vent Check for bent lines or loose con-
manifolding restricted or nections. Tighten loose connec-
defective. tions. Remove restrictions and

replace defective components.

Defective engine. Check compression and listen for
unusual engine noises. Check oil
filter for excessive metal. Repair
engine as required.

ENGINE HAS POOR ACCEL- Idle mixture too lean. Refer to paragraph 12-50.
ERATION, RUNS ROUGHLY
AT SPEEDS ABOVE IDLE OR Propeller control in high pitch Use low pitch (high RPM) position
LACKS POWER. (low RPM) position. for all ground operations.

Incorrect fuel-air mixture, Replace worn elements of
worn control linkage or control linkage. Service
restricted air filter. air filter.

Defective ignition system. Refer to paragraph 12-83.

Malfunctioning turbocharger. Check operation, listen for unusual
noise. Check operation of waste-
gate valve and for exhaust system
defects. Tighten loose connections.

Improper fuel-air mixture. Check intake manifold connections
for leaks. Tighten loose connec-
tions. Check fuel controls and link-
age for setting and adjustment.
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12-15. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

ENGINE HAS POOR ACCEL- Spark plugs fouled or defective. Remove, clean, inspect and regap.
ERATION, RUNS ROUGHLY Use new gaskets. Check cables to
AT SPEEDS ABOVE IDLE persistently fouled plugs. Replace
OR LACKS POWER (CONT). if defective.

Fuel pump pressure improperly Refer to paragraph 12-65.
adjusted.

Restriction in fuel injection Clean out restriction. Replace
system. defective items.

Propeller out of balance. Check and balance propeller.

Defective engine. Check compression, check oil
filter for excessive metal. Listen
for unusual noises. Repair engine
as required.

Exhaust system leakage. Refer to paragraph 12-105.

Turbocharger wheels rubbing. Replace turbocharger.

Improperly adjusted or defective Refer to paragraph 12-115.
wastegate controller.

Leak in turbocharger discharge Correct cause of leaks. Repair
pressure system. or replace damaged parts.

Manifold pressure overshoot. Move throttle about two-thirds
(Most likely to occur when open. Let engine accelerate
engine is accelerated too and peak. Move throttle to
rapidly.) full open.

Engine oil viscosity too high Refer to Section 2 for proper
for ambient air. grade of oil.

POOR IDLE CUT-OFF. Mixture control linkage im- Refer to paragraph 12-90.
properly rigged.

Defective or dirty fuel manifold Remove and clean manifold
valve. valve.

Fuel contamination. Drain all fuel and flush out fuel
system. Clean all screens, fuel
strainers, fuel manifold valves,
nozzles and fuel lines.

Defective mixture control Replace fuel pump.
valve in fuel pump.

ENGINE LACKS POWER, RE- Incorrectly adjusted throttle Check movement of linkage by mov-
DUCTION IN MAXIMUM control, "sticky" linkage or ing control through range of travel.
MANIFOLD PRESSURE OR dirty air filter. Make proper adjustments and re-
CRITICAL ALTITUDE. place worn components. Service

air filter.
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12-15. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

ENGINE LACKS POWER, RE- Defective ignition system. Inspect spark plugs for fouled
DUCTION IN MAXIMUM electrodes, heavy carbon de-
MANIFOLD PRESSURE OR posits, erosion of electrodes,
CRITICAL ALTITUDE (CONT). improperly adjusted electrode

gaps and cracked porcelains.
Test plugs for regular firing
under pressure. Replace
damaged or misfiring plugs.

Improperly adjusted wastegate Refer to paragraph 12-117.
valve.

Loose or damaged exhaust Inspect entire exhaust system to
system. turbocharger for cracks and

leaking connections. Tighten
connections and replace damaged
parts.

Loose or damaged manifolding. Inspect entire manifolding system
for possible leakage a connections.
Replace damaged components,
tighten all connections and clamps.

Fuel discharge nozzle defective. Inspect fuel discharge nozzle vent
manifolding for leaking connections.
Tighten and repair as required.
Check for restricted nozzles and
lines and clean and replace as
necessary.

Malfunctioning turbocharger. Check for unusual noise in turbo-
charger. If malfunction is sus-
pected, remove exhaust and/or
air inlet connections and check
rotor assembly, for possible
rubbing in housing, damaged rotor
blades or defective bearings. Re-
place turbocharger if damage is
noted.

BLACK SMOKE EXHAUST. Turbo coking, oil forced through Clean or change turbocharger.
seal of turbine housing.

HIGH CYLINDER HEAD Defective cylinder head tempera- Refer to Section 16.
TEMPERATURE. ture indicating system.

Improper use of cowl flaps. Refer to Pilot's Operating Handbook.

Engine baffles loose, bent or Install baffles properly. Repair or
missing. replace if defective.

Dirt accumulated on cylinder Clean thoroughly.
cooling fins.

Incorrect grade of fuel. Drain and refill with proper fuel.
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12-15. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

HIGH CYLINDER HEAD Incorrect ignition timing. Refer to paragraph 12-82.
TEMPERATURE (CONT).

Improper use of mixture control. Refer to Pilot's Operating
Handbook.

Defective engine. Repair as required.

HIGH OR LOW OIL Refer to paragraph 12-33.
TEMPERATURE
OR PRESSURE.

NOTE

Refer to paragraph 12-112 for trouble shooting of controller
and wastegate actuator.

12-16. STATIC RUN-UP PROCEDURES. In a case 3. Check magneto timing, spark plugs and igni-
of suspected low engine power, a static runup should tion harness for settings and conditions.
be conducted as follows: 4. Check fuel injection nozzles for restriction

a. Run-up engine, using take-off power and mix- and check for correct unmetered fuel flow.
ture settings, with the aircraft facing 90° right and 5. Check condition of induction air filter. Clean
then left to the wind direction. if required.

b. Record the RPM obtained in each run-up posi- 6. Perform an engine compression check.
tion. (Refer to engine Manufacturer's Manual).

NOTE 12-17. REMOVAL. If an engine is to be placed in
storage or returned to the manufacturer for over-

Daily changes in atmospheric pressure, haul, proper preparatory steps should be taken for
temperature and humidity will have a corrosion prevention prior to beginning the removal
slight effect on static run-up. procedure. Refer to Section 2 for storage prepara-

tion. The following engine removal procedure is
c. Average the results of the RPM obtained. The based upon the engine being removed from the air-

minimum acceptable RPM is 2650 (or 2625 with prop craft as a complete unit with the turbocharger and
de-ice boots). The average should fall between 2650 accessories installed.
(or 2625 with prop de-ice boots) and 2700 RPM.

d. If the average results of the RPM obtained are NOTE
lower than stated above, the following recommended
checks may be performed to determine a possible Tag each item when disconnected to aid in
deficiency. identifying wires, hoses, lines and control

1. Check governor control for proper rigging. linkages when engine is reinstalled. Like-
It should be determined that the governor control wise, shop notes made during removal will
arm travels to the high RPM stop on the governor often clarify reinstallation. Protect open-
and that the high RPM stop screw is adjusted prop- ings, exposed as a result of removing or
erly. (Refer to Section 13 for procedures). disconnecting units, against entry of foreign

material by installing covers or sealing with
NOTE tape.

If verification of governor operation is a. Place all cabin switches in the OFF position.
necessary the governor may be removed b. Place fuel selector orfuel ON-OFF valve in
from the engine and a flat plate installed the OFF position.
over the engine pad. Run-up engine to c. Remove engine cowling in accordance with para-
determine that governor was adjusted graph 12-3.
properly. d. Disconnect battery cables and insulate terminals

as a safety precaution. Remove battery and battery
2. Check operation of alternate air door spring box for additional clearance, if desired.

or magnetic lock to make sure door will remain closed e. Drain fuel strainer and lines.
in normal operation.
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NOTE 1. Disconnect vacuum hose at vacuum pump and
remove oil separator vent line.

During the following procedures, remove
any clamps or lacings which secure con-WARNING
troLs, wires, hoses or lines to the engine,
engine nacelle or attached brackets, so Residual fuel and oil draining from discon-
they will not interfere with engine removal. nected lines and hoses constitutes a fire
Some of the items listed can be disconnected hazard. Use caution to prevent accumula-
at more than one place. It may be desirable tion of such fuel and oil when lines or hoses
to disconnect some of these items at other are disconnected.
than the places indicated. The reason for
engine removal should be the governing fac- 2. Disconnect fuel supply and vapor return
tor in deciding at which point to disconnect hoses at fuel pump. Disconnect and remove fuel
them. Omit any of the items which are not pump drain line.
present on a particular engine installation. 3. Disconnect manifold pressure line at intake

manifold.
f. Drain the engine oil sump and oil cooler. 4. Disconnect the fuel-flow gage line at fire-
g. Disconnect magneto primary lead wires at wall.

magnetos. 5. Disconnect the oil pressure line at the
WARNING engine.

6. Disconnect and remove the right and left
manifold drain lines and the balance tube drain line.

The magnetos are in a SWITCH ON condi- 7. Disconnect duct from sonic venturi on inter-
tion when the switch wires are disconnected. cooler.
Ground the magneto points or remove the 8. Disconnect turbine inlet duct from turbine.
high tension wires from the magnetos or 9. Disconnect the air vent line to fuel-flow gage.
spark plugs to prevent accidental firing. at firewall.

10. Disconnect engine primer lines at right and
h. Remove the spinner and propeller in accordance left intake manifolds.

with Section 14. Cover exposed end of crankshaft 11. Disconnect the oil drain line from oil deflec-
flange and propeller flange to prevent entry of foreign tor under external oil filter.
material. 1. Disconnect cowl flap control from right hand

i. Disconnect throttle, mixture and propeller con- cowl flap.
trols from their respective units. Remove clamps m. Remove screws securing lower right hand cowl
attaching controls to engine and pull controls aft and remove cowl.
clear of engine. Use care to avoid bending controls n. Disconnect flexible ducting from heater shroud
too sharply. Note EXACT position, size and number and cable valve.
of attaching washers and spacers for reference on o. Carefully check the engine again to ensure ALL
reinstallation. hoses, lines, wires, cables, clamps and lacings are

j. Disconnect wires and cables as follows: disconnected or removed which would interfere with
1. Disconnect tachometer drive shaft at adapter. the engine removal. Ensure all wires, cables and

engine controls have been pulled aft to clear the en-
CAUTION gine.

When disconnecting starter cable do not CAUTION
permit starter terminal bolt to rotate.
Rotation of the bolt could break the con- Place a suitable stand under tail tie-down
ductor between bolt and field coils caus- ring before removing engine. The loss of
ing the starter to be inoperative. engine weight will cause the aircraft to be

tail heavy.
2. Disconnect starter electrical cable at starter.
3. Disconnect cylinder head temperature wire at p. Attach a hoist to the lifting lug at the top center

probe. of the engine crankcase. Lift engine just enough to
4. Disconnect oil temperature wire at probe be- relieve the weight from the engine mounts.

low oil cooler. q. Remove mount bolts, ground strap and heat
5. Disconnect electrical wires and wire shield- shields.

ing ground at alternator. r. Slowly hoist engine out of nacelle and clear of
6. Disconnect exhaust gas temperatures or tur- aircraft checking for any items which would inter-

bine inlet temperature wires at quick-disconnects. fere with the engine removal. Balance the engine
7. Disconnect electrical wires at throttle micro- by hand and carefully guide the disconnected parts

switches. out as the engine is removed.
8. Remove all clamps and lacings attaching s. Remove engine shock-mounts.

wires or cables to engine and pull wires and cables
aft to clear engine.

k. Disconnect lines and hoses as follows:
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8
REINFORCED MOUNTS CON-
TAIN MOULDED-IN WASHER
AT THIS LOCATION

10 11
1. Bolt

TO 2. Ground Strap
SUMP 3. Tab Lockwasher

BOLT 4. Lower Mount
5. Engine Mount Support
6. Spacer * Installed on R.H.

7. Upper Mount Engine Mounts only.
LEFT REAR ONLY 8 Barrel Nut

9. Bolt
10. Deflector *

Detail A 11. Rod Assy *

NOTES

It is important that the correct engine mounts
be installed in the correct positions. Be sure
that the four reinforced mounts are used at
the upper, forward positions.

To determine which four of the twelve mounts
are the reinforced ones, use fingernail to feel
whether moulded-in washer is present.

If shock-mounts will be re-used, mark each
one so it will be reinstalled in exactly the
same position. If new shock-mounts will be
installed, position them as noted above.

•Torque bolts (1) to 300 +50 -00 lb. in.

Figure 12-2. Engine Mount Installation
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NOTE 12-21. BUILD-UP. Engine build-up consists of in-
stallation of parts, accessories and components to

If shock-mounts will be re-used, mark each the basic engine to build up an engine unit ready for
one so it will be reinstalled in exactly the installation on the aircraft. All safety wire, lock-
same position. If new shock-mounts will be washers, nuts, gaskets and rubber connections
installed, position them as illustrated in should be new parts.
figure 12-2.

12-22. INSTALLATION. Before installing the en-
12-18. CLEANING. Clean engine in accordance gine on the aircraft, install any items which were
with instructions in Section 2. removed from the engine or aircraft after the engine

was removed.
12-19. ACCESSORIES REMOVAL. Removal of en-
gine accessories for overhaul or for engine replace- NOTE
ment involves stripping the engine of parts, acces-
sories and components to reduce it to the bare en- Remove all protective covers, plugs, caps
gine. During the removal process, removed items and identification tags as each item is con-
should be examined carefully and defective parts nected or installed. Omit any items not
should be tagged for repair or replacement with new present on a particular engine installation.
components.

a. Hoist the engine to a point just above the nacelle.
NOTE b. Install engine shock-mounts and ground strap as

illustrated in figure 12-2.
Items easily confused with similar items c. Carefully lower engine slowly into place on the
should be tagged to provide a means of engine mounts. Route controls, lines, hoses and
identification when being installed on a wires in place as the engine is positioned on the
new engine. All openings exposed by the engine mounts.
removal of an item should be closed by
installing a suitable cover or cap over NOTE
the opening. This will prevent entry of
foreign material. If suitable covers are Be sure engine shock-mounts, spacers and
not available, tape may be used to cover washers are in place as the engine is lowered
the openings. into position.

12-20. INSPECTION. For specific items to be in- d. Attach ground strap under engine sump bolt and
spected, refer to the engine manufacturer' s manual install engine mount bolts. Torque bolts to 300+50-00

a. Visually inspect the engine for loose nuts, bolts, lb-in. Bend tab washers to form lock for mount bolts.
cracks and fin damage. Install heat shields.

b. Inspect baffles, baffle seals and brackets for e. Remove support stand placed under tail tie-down
cracks, deterioration and breakage. fitting and remove hoist.

c. Inspect all hoses for internal swelling, chafing
through protective plys, cuts, breaks, stiffness, NOTE
damaged threads and loose connections. Excessive
heat on hoses will cause them to become brittle and If the exhaust system was loosened or re-
easily broken. Hoses and lines are most likely to moved, refer to paragraph 12-105.
crack or break near the end fittings and support
points. f. Connect flexible ducting on heater shroud and

d. Inspect for color bleaching of the end fitting or cabin valve.
severe discoloration of the hoses. g. Route propeller governor control along left side

of engine and secure with clamps.
NOTE

NOTE
Avoid excessive flexing and sharp bends
when examining hoses for stiffness. Throughout the aircraft fuel system, from

the fuel bays to the engine-driven fuel pump.
e. Refer to Section 2 for replacement intervals for use NS-40 (RAS-4) (Snap-On Tools Corp..

flexible fluid carrying hoses in the engine compart- Kenosha, Wisconsin), MIL-T-5544 (Thread
ment. Compound, Antiseize, Graphite Petrolatum),

f. For major engine repairs, refer to the engine USP Petrolatum or engine oil as a thread
manufacturer's overhaul and repair manual. lubricant or to seal a leaking connection.

Apply sparingly to male threads only. omit-
ting the first two threads, exercising extreme
caution to avoid "stringing" sealer across the
the end of the fitting. Always ensure that a
compound, the residue from a previously

12-13



MODEL P210 SERIES SERVICE MANUAL

used compound, or any other foreign material 8. Install clamps that attach wires or cables, to
cannot enter the system. Throughout the fuel engine or structure.
injection system. from the engine-driven fuel j. Connect engine controls and install block clamps.
pump through the discharge nozzles, use only k. Rig engine controls in accordance with para
a fuel-soluble lubricant, such as engine oil, graphs 12-85, 12-86, and 12-88.
on fitting threads. Do not use any other form 1. Install propeller and spinner in accordance with
of thread compound on the injection system. instructions outlined in Section 14.

m. Complete a magneto switch ground-out and con-
h. Connect lines and hoses as follows: tinuity check, then connect primary lead wires to the

1. Install and connect the left and right manifold magnetos. Remove the temporary ground or connect
drain lines and the balance tube drain line. spark plug leads, whichever procedure was used dur-

2. Connect the oil pressure line at its fitting. ing removal
3. Connect the fuel-flow gage line at firewall.
4. Connect the fuel supply and the vapor return WARNING

lines at the fuel pump. Connect and install fuel pump
drain line. Be sure magneto switch is in OFF position

5. Connect manifold pressure line at intake mani- when connecting switch wires to magnetos.
fold.

6. Connect vacuum line at the vacuum pump, and n. Clean and install induction air filter in accor-
install oil separator vent line. dance with Section 2.

7. Connect air and oil lines at waste-gate con- o. Service engine with proper grade and quantity of
troller on firewall engine oil. Refer to Section 2 if engine is new, newly

8. Install lower right hand cowl overhauled or has been in storage.
9. Connect turbine inlet duct. p. Check all switches are in the OFF position and

10. Connect cowl flap control to cowl flap. connect battery cables.
11 Connect duct to sonic venturi on intercooler. q. Inspect engine installation for security, correct
12. Connect engine primer lines at right and left routing of controls, lines, hoses and electrical wir-

intake manifolds. ing, proper safetying and tightness of all components.
13. Connect oil drain line to oil deflector under

external oil filter. NOTE
14. Install all clamps securing lines and hoses to

engine or structure. When installing a new or newly overhauled
i. Connect wires and cables as follows: engine, and prior to starting the engine,

1. Connect oil temperature wire at probe below disconnect the oil inlet line at the controller
oil cooler. and the oil outlet line at the controller. Con-

2. Connect tachometer drive to adapter and tor- nect these oil lines to a full-flow oil filter,
que to 100 lb-in. allowing oil to bypass the controller. With

filter connected, operate engine approxi-
WARNING ~mately 15 minutes to filter out any foreign

particles from the oil. This is done to
When connecting starter cable, do not permit prevent foreign material from entering the
starter terminal bolt to rotate. Rotation of controller.
the bolt could break conductor between termi-
nal and field coils causing starter to be inop- r. Install engine cowling in accordance with para-
erative. graph 12-3.

s. Perform an engine run-up and make final adjust-
3. Connect starter electrical lead. ments on the engine controls.
4. Connect cylinder head temperature wire at

probe. 12-23. FLEXIBLE FLUID HOSES.
5. Connect electrical wires and wire shielding

ground to alternator. 12-24. PRESSURE TEST. Refer to Section 2 for
6. Connect electrical wiring to throttle switches. pressure test intervals. Perform pressure test as
7. Connect exhaust gas temperature or turbine follows:

inlet temperature wires at quick-disconnects.
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a. Place mixture control in the idle cut-off position. various baffle segments is possible with the cowling
b. Operate the auxiliary fuel pump in the high posi- removed. Be sure that any new baffles seal properly.

tion. The baffle mounting bolts must be torqued to 180 -
c. Examine the exterior of hoses for evidence of 210 inch lbs.

leakage or wetness.
d. Hoses found leaking should be replaced. 12-28. CLEANING AND INSPECTION. The engine
e. After pressure testing fuel hoses, allow suffi- baffles should be cleaned with a suitable solvent to

cient time for excess fuel to drain overboard from remove oil and dirt.
the engine manifold before attempting an engine start.

f. Refer to paragraph 12-20 for detailed inspection NOTE
procedures for flexible hoses.

The rubber-asbestos seals are oil and grease
12-25.. REPLACEMENT. resistant but should not be soaked in solvent
a. Hoses should not be twisted on installation, for long periods.

Pressure applied to a twisted hose may cause failure
or loosening of the nut. Inspect baffles for cracks in the metal and for loose

b. Provide as large a bend radius as possible. and/or torn seals. Repair or replace any defective
c. Hoses should have a minimum of one-half inch parts.

clearance from other lines, ducts hoses or sur-
rounding objects or be butterfly clamped to them. 12-29. REMOVAL AND INSTALLATION. Removal

d. Rubber hoses will take a permanent set during and installation of the various baffle segment is pos-
extended use in service. Straightening a hose with sible with the cowling removed. Be sure that any
a bend having a permanent set will result in hose replaced baffles and seals are installed correctly
cracking. Care should be taken during removal so and that they seal to direct the airflow in the correct
that hose is not bent excessively, and during rein- direction. Replace sealing strips if they do not seal
stallation to assure hose is returned to its original properly. Other repairs may be made as long as
position. strength and cooling requirements are met. Various

e. Refer to AC 43.13, Chapter 10, for additional lines, hoses, wires and controls are routed through
installation procedures for flexible fluid hose assem- some baffles. Make sure that these parts are re-
blies. installed correctly after installation of baffles.

12-26. ENGINE BAFFLES. 12-30. REPAIR Repair of an individual segment of
engine baffle is generally impractical, since, due to

12-27. DESCRIPTION. The sheet metal baffles in- the small size and formed shape of the part, replace-
stalled on the engine direct the flow of air around ment is usually more economical. However, small
the cylinders and other components to provide opti- cracks may be stop-drilled and a reinforcing doubler
mum cooling. Rubber asbestos composition seals, may be installed.
attached to the engine cowling, align with the baffles
to form a seal at points of contact to help confine 12-31. ENGINE OIL SYSTEM.
and direct the airflow to the desired area. It is very
important to engine cooling that the baffles and seals 12-32. DESCRIPTION. The engine lubrication sys-
are in good condition and installed correctly. The tem is a full - pressure, wet - sump type. Refer
vertical seals must fold forward and the side seals to applicable engine manufacturer's overhaul manual
must fold upwards. Removal and installation of the for specific details and descriptions.
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12-33. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

NO OIL PRESSURE. No oil in sump. Check with dipstick. Fill sump
with proper grade and quantity
of oiL Refer to Section 2.

Oil pressure line broken, Inspect pressure lines. Replace
disconnected or pinched. or connect lines as required.

Oil pump defective. Remove and inspect. Examine
engine. Metal particles from
damaged pump may have entered
engine oil passages.

Defective oil pressure gage. Check with a known good gage.
If second reading is normal,
replace gage.

Oil congealed in gage line. Disconnect line at engine and gage;
flush with kerosene. Pre-fill with
kerosene and install.

Relief valve defective. Remove and check for dirty or de-
fective parts. Clean and install;
replace valve if defective.

LOW OIL PRESSURE. Low oil supply. Check with dipstick. Fill sump
with proper grade and quantity
of oil Refer to Section 2.

Low viscosity oiL Drain sump and refill with proper
grade and quantity of oil.

Oil pressure relief valve spring Remove and inspect spring.
weak or broken. Replace weak or broken spring.

Defective oil pump. Check oil temperature and oil
leveL If temperature is higher
than normal and oil level is
correct, internal failure is evi-
dent. Remove and inspect.
Examine engine. Metal particles
from damaged pump may have
entered oil passages.

Secondary result of high oil Observe oil temperature gage for
temperature. high indication. Determine and

correct reason for high oil tem-
perature.

Dirty oil screens. Remove and clean oil screens.
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12-33. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

HIGH OIL PRESSURE. High viscosity oil. Drain sump and refill with proper
grade and quantity of oil.

Relief valve defective. Remove and check for dirty or de-
fective parts. Clean and install:
replace valve if defective.

Defective oil pressure gage. Check with a known good gage. If
second reading is normal, replace
gage.

LOW OIL TEMPERATURE. Defective oil temperature gage Check with a known good gage. If
or temperature bulb. second reading is normal, replace

gage. If reading is similar, the
temperature bulb is defective.

Oil cooler thermostatic Remove valve and check for proper
bypass valve defective operation. Replace valve if defec-
or stuck. tive.

HIGH OIL TEMPERATURE. Oil cooler air passages clogged. Inspect cooler core. Clean air
passages.

Oil cooler oil passages clogged. Attempt to drain cooler. Inspect
for sediment. Remove cooler and
flush thoroughly.

Thermostatic bypass valve Feel front of cooler core with hand.
damaged or held open by If core is cold, oil is bypassing
solid matter. cooler. Remove and clean valve

and seat. If still inoperative, re-
place.

Low oil supply. Check with dipstick. Fill sump
with proper grade and quantity
of oil Refer to Section 2.

Oil viscosity too high. Drain sump and refill with proper
grade and quantity of oil.

Prolonged high speed operation Hold ground running above 1500
on the ground. RPM to a minimum.

Defective oil temperature gage. Check with a known good gage.
If second reading is normal,
replace gage.

Defective oil temperature bulb. Check for correct oil pressure, oil
level and cylinder head tempera-
ture. If they are correct, check
oil temperature gage for being de-
fective; if similar reading is ob-
served, bulb is defective. Re-
place bulb.
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12-33. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

HIGH OIL TEMPERATURE Secondary effect of low oil Observe oil pressure gage for
(Cont.) pressure. low indication. Determine and

correct reason for low oil pres-
sure.

Oil congealed in cooler This condition can occur only in
extremely cold temperatures.
If congealing is suspected, use
an external heater or a heated
hangar to warm the congealed oil.

OIL LEAK AT FRONT OF Damaged crankshaft seal. Replace.
ENGINE.

OIL LEAK AT PUSH ROD Damaged push rod housing oil Replace.
HOUSING. seal.

12-34. FULL-FLOW OIL FILTER. g. Again check for oil leakage after engine has been
run at high power setting (preferably a flight around

12-35. DESCRIPTION. An external oil filter is the field).
installed on the engine. The filter is the throw h. Check to make sure the filter can has not been
away type and incorporates a bypass valve. making contact with any adjacent parts due to engine

torque.
12-36. REMOVAL AND INSTALLATION (Spin-On
Filter). (See figure 12-3). 12-37. OIL COOLER
a. Remove engine cowling in accordance with para-

graph 12-3. 12-38. DESCRIPTION. A non-congealing remote
b. Remove safety wire from spin-on filter. oil cooler is used. Ram air passes through the oil
c. Unscrew spin-on filter from pump. cooler and is discharged into the engine compartment.

12-39. ENGINE FUEL SYSTEM. (Refer to figure
N0TE 12-6).

Before discarding filter, cut the filter can open, 12-40. DESCRIPTION. The fuel injection system is a
remove the filter element, and cut through the low pressure system of injecting fuel into the intake
filter at both ends. Then, carefully unfold the port of each cylinder. It is a multi-nozzle continuous
pleated element and examine the material trap- flow type which controls fuel flow to match engine air-
ped in the element for evidence of internal en- flow. Any change in throttle position, engine speed,
gine damage, such as chips or particles from or a combination of both, causes changes in fuel flow
bearings. If engine is now or newly overhauled, in the correct relation to engine airflow. A manual
some small particls or metallic shavings might mixture control and a fuel flow indicator are provided
be found. These are generaly of no conse- for leaning. The fuel flow indicator is calibrated in
quene and should not be confused with parti- pounds per hour. The continuous-flow system uses a
cl produced by imparting, abrasion or prea- typical rotary vane fuel pump. There are no running
sure. Evidence of internal damage found in the parts in this system except for the engine driven fuel
oil filter element justifies further examination

to determine the cause. pump. The four major components of the system are:
the fuel injection pump, fuel-air control unit, fuel
manifold valve and fuel discharge nozzles. The fuel

d. Before installing the new spin-on filter the gas- injection pump incorporates an adjustable aneroid
ket should be lightly lubricated with engine oil or Dow sensing unit which is pressurized from the discharge
Corning Compound (DC-4). side of the turbocharger compressor. Turbocharger
e. Torque oil filter to 18-20 ft-lbs and safety. discharge air pressure is also used to vent the fuel
f. Start engine and check for proper oil pressure. discharge nozzles and the vent port of the fuel flow

Check for oil leakage after warming up the engine. gage.
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NOTE h. Remove bolt attaching fuel-air control unit to
brace at top of control unit.

Throughout the aircraft fuel system, from the i. Loosen hose clamps which secure fuel-air con-
fuel bays to the engine-driven fuel pump, use trol unit to right and left intake manifold assemblies
NS-40 (RAS-4, Snap-On Tools Corp., Kenosha. and slip hoses from fuel-air control unit.
Wisconsin), MIL-T-5544 (Thread Compound, j. Remove fuel-air control unit.
Antiseize, Graphite-Petrolatum) or equivalent,
as a thread lubricant or to seal a leaking con- 12-44. CLEANING AND INSPECTION.
nection. Apply sparingly to male fittings only, a. Check control connections, levers and linkage for
omitting the first two threads. Always ensure security, safetying and for lost motion due to wear.
that a compound, the residue from a previously b. Remove the fuel screen assembly and clean in
used compound or any other foreign material solvent (Stoddard or equivalent). Reinstall and safety.
cannot enter the system. Throughout the fuel c. Check the air control body for cracks and con-
injection system, from the engine-driven fuel trol unit for overall condition.
pump through the discharge nozzles, use only
a fuel soluble lubricant, such as engine lubri- 12-45. INSTALLATION.
cating oil, on the fitting threads. Do not use a. Place control unit in position at rear of engine.
any other form of thread compound on the in- b. Install bolt attaching control unit to brace at top
jection system fittings. of unit. Ascertain that shock-mount is in place and

in good condition.
12-41. FUEL-AIR CONTROL UNIT. c. Install triangular brace at lower end of control

unit.
12-42. DESCRIPTION. This unit occupies the posi- d. Install hoses and clamps which secure control
tion ordinarily used for a carburetor, at the intake unit to right and left intake manifold assemblies.
manifold inlet. The function of this unit is to control Tighten hose clamps.
engine air intake and to set the metered fuel pressure e. Connect fuel lines to unit.
for proper fuel-air ratio. There are three control f. Connect throttle and mixture control rod ends
elements in this unit, one for air and two for fuel. to control unit.
One of the fuel control elements is for fuel mixture g. Connect electrical wiring to throttle-operated
and the other is for fuel metering. Fuel enters the microswitch. Check switch rigging in accordance
control unit through a strainer and passes to the with Section 13.
metering valve. The position of the metering valve h. Install induction air duct to elbow at top of con-
controls this fuel passed to the manifold valve and trol unit.
nozzles. A linkage connecting the metering valve to i. Inspect installation and install cowling.
the air throttle proportions airflow to fuel flow.
The position of the mixture valve determines the 12-46. ADJUSTMENTS. (Refer to figure 12-7.)
amount of fuel returned to the fuel pump. The fuel The idle speed adjustment is a conventional spring-
control portion of the fuel-air control unit is en- loaded screw located in the air throttle lever. The
closed in a shroud and is blast-air cooled to help idle mixture adjustment is the locknut at the metering
prevent vapor lock. valve end of the linkage. Tightening the nut to shor-

ten the linkage provides a richer mixture. A leaner
12-43. REMOVAL mixture is obtained by backing off the nut to lengthen

a. Place all cabin switches and fuel selector or fuel the linkage. Idle speed and mixture adjustment
ON-OFF valve in the OFF position. should be accomplished after the engine has been

b. Remove cowling in accordance with paragraph warmed up. Since idle rpm may be affected by the
12-3. mixture adjustment, it may be necessary to readjust

c. Loosen clamp and disconnect flexible duct from idle rpm after setting the idle mixture correctly.
elbow at top of air throttle. a. Set the throttle stop screw to obtain 600 ± 25

d. Tag and disconnect electrical wires from elec- rpm, with throttle control pulled full out against idle
tric fuel pump microswitch. stop.

e. Disconnect throttle and mixture control rod ends
at fuel-air control unit. NOTE

NOTE Engine idle speed may vary among different
engines. An engine should idle smoothly,

Cap or plug all disconnected hoses, lines and without excessive vibration and the idle speed
fittings. should be high enough to maintain idling oil

pressure and to preclude any possibility of
f. Disconnect and tag all fuel lines at the fuel con- engine stoppage in flight when the throttle is

trol valve. closed.
g. Remove nuts and washers securing triangular

brace to fuel-air control unit and engine, at lower
end of control unit. Remove brace.
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b. Advance throttle to increase engine speed to 12-50. CLEANING.
1000 rpm. a. Remove manifold valve from engine in accor-
c. Pull mixture control knob slowly and steadily dance with paragraph 12-53 and remove safety wire

toward the idle cut-off position, observing tacho- from cover attaching screws.
meter, then return control full IN (RICH) position b. Hold the top cover down against internal spring
before engine stops. until all four cover attaching screws have been re-

d. Adjust mixture adjusting nut to obtain a slight moved, then gently lift off the cover. Use care not
and momentary gain of 25 to 50 rpm at 1000 rpm to damage the spring-loaded diaphragm below cover.
engine speed as mixture control is moved from full c. Remove the upper spring and lift the diaphragm
IN (RICH) toward idle cut-off position. Return con- assembly straight up.
trol to full IN (RICH) to prevent engine stoppage.

e. If mixture is set too LEAN, engine speed will NOTE
drop immediately, thus requiring a richer mixture.
Tighten adjusting nut (clockwise) for a richer mixture. If the valve attached to the diaphragm is

f. If mixture is set too RICH, engine speed will in- stuck in the bore of the body, grasp the
crease above 5 rpm, thus requiring a leaner mix- center nut, rotate and lift at the same
ture. Back off adjusting nut (counterclockwise) for time to work gently out of the body.
a leaner mixture.

NOTE CAUTION

After each adjustment to the idle mixture. Do not attempt to remove needle or spring
run engine up to approximately 2000 rpm from inside plunger valve. Removal of
to clear engine of excess fuel to obtain a these items will disturb the calibration of
correct idle speed. the valve.

12-47. OIL HEATED FUEL MANIFOLD VALVE d. Using clean gasoline, flush out the chamber be-
(FUEL DISTRIBUTOR). low the screen.

e. Flush above the screen and inside the center
12-48. DESCRIPTION. Metered fuel flows to the bore making sure that outlet passages are open. Use
fuel manifold valve, which provides a central point only a gentle stream of compressed air to remove
for distributing fuel to the individual cylinders. An dust and dirt and to dry.
internal diaphragm, operated by fuel pressure,
raises or lowers a plunger to open and close the in- CAUTION
dividual cylinder supply ports simultaneously. A
needle valve in the plunger ensures that the plunger The filter screen is a tight fit in the body and
fully opens the outlet ports before fuel flow starts may be damaged if removal is attempted. It
and closes the ports simultaneously for positive en- should be removed only if a new screen is to
gine shutdown. A fine-mesh screen is included in the be installed.
fuel manifold valve.
The fuel manifold valve is heated with engine oil to f. Clean diaphragm, valve and top cover in the
reduce the possibility engine power loss induced by same manner. Be sure the vent hole in the top
ice formation in the valve cavity. Oil is routed from cover is open and clean.
the forward left hand oil galley to the fuel manifold g. Carefully replace diaphragm and valve. Check
valve and returned through the oil filler neck. that valve works freely in body bore.

h. Position diaphragm so that horizontal hole in
NOTE plunger valve is 90 degrees from the fuel inlet port

in the valve body.
The fuel manifold valves are supplied in two i. Place upper spring in position on diaphragm.
flow ranges. When replacing a valve assem- j. Place cover in position so that vent hole in
bly, be sure the replacement valve has the cover is 90 degrees from inlet port in valve body.
same suffix letter as the one stamped on the Install cover attaching screws and tighten to 20±1
cover of the valve removed. lb-in. Install safety wire on cover screws.

k. Install fuel manifold valve assembly on engine
12-49. REMOVAL. in accordance with paragraph 12-51 and reconnect

all lines and hoses to valve.
NOTE l. Inspect installation and install cowling.

Cap all disconnected lines, hoses and fittings. 12-51. INSTALLATION.
a. Secure the fuel manifold to the crankcase with

a. Disconnect all fuel and fuel injection lines at the the two crankcase bolts.
fuel manifold. b. Connect oil inlet and outlet lines at fuel man-
b. Disconnect oil inlet and outlet lines at fuel man- ifold.

ifold. c. Connect the fuel lines and the six fuel injection
c. Remove bolts which secure fuel manifold and lines. Inspect completed installation and install cowl-

remove manifold. ing.
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FUEL METERING ENGINE DRIVEN
UNIT FUEL PUMP

EXISTING FUEL PUMP
OUTLET HOSE

NIPPLES

TEE PRESSURE
TEST HOSE INDICATOR

NIPPLE

TEST HOSE
NIPPLE

NOTE

WHEN ADJUSTING UNMETERED FUEL PRESSURE, TEST EQUIPMENT MAY
BE "TEED" INTO THE ENGINE-DRIVEN FUEL PUMP OUTLET HOSE AT THE
FUEL PUMP OR AT THE FUEL METERING UNIT.

Figure 12-6. Fuel Injection Pump Adjustment Test Harness

12-57. FUEL INJECTION PUMP. for fuel pump outlet pressure at full throttle and the
relief valve is adjustable for fuel pump outlet pressure12-58. DESCRIPTION. The fuel pump is a positive at idle.

displacement, rotating vane type. It has a splined
shaft for connection to the accessory drive section 12-59. REMOVAL
of the engine. Fuel enters the pump at the swirl well a. Place fuel selector valve handle in OFF position.
of the pump vapor separator. Here, vapor is separ- b. Remove engine cowling in accordance with para-
ated by a swirling motion so that only liquid fuel is graph 12-3.
fed to the pump. The vapor is drawn from the top c. Remove alternator and left rear intake elbow.
center of the swirl well by a small pressure jet of d. Hoist engine far enough to remove weight from
fuel and is fed into the vapor return line where it is engine mount and remove left rear engine mount leg,
returned to the fuel tank. Since the pump is engine- shock-mount and alternator bracket.
driven changes in engine speed affect total pump e. Remove flexible duct and shroud, removing fuel
flow proportionally. A check valve allows the auxili- lines and fittings as necessary. Tag each fitting and
ary fuel pump pressure to bypass the engine-driven line for identification and cap or seal to prevent en-
pump for starting, or in the event of engine-driven try of foreign material. Flanges of shroud may be
fuel pump failure in flight. The pump supplies more straightened to facilitate removal and installation.
fuel than is required by the engine; therefore, a but must be re-formed after installation. Note an-
relief valve is provided to maintain a constant fuel gular position of fittings before removal
pump pressure. The engine-driven fuel pump is f. Remove nuts and washers attaching fuel pump
equipped with an aneroid. The aneroid and relief to engine and pull pump aft to remove. Remove thin
valve are pressurized from the discharge side of gasket.
the turbocharger compressor to maintain a proper g. Place temporary cover on pump mounting pad.
fuel/air ratio at altitude. The aneroid is adjustable
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12-60. INSTALLATION. e. Start engine. warm up and run until oil temper-

a. Install and align any fittings removed after pump ature reads 40% to 70% in the green arc range. Oil

removal. cooler inlet may have to be partially blocked in cold

b. Using new thin gasket. install pump with aneroid weather. Set mixture control to full rich position and

chamber down. propeller control full forward (low pitch, high RPM).

c. Install cooling shroud and remainder of fittings. f. Adjust engine idle speed to 600 * 25 rpm and

bending flanges of shroud to their original positions check test gage for 5. 5 - 6. 5 PSI. Refer to figure

and aligning fittings as noted uring removal. 12-7 for idle mixture adjustment.

d. Connect all fuel lines and shroud flexible duct.
e. Install alternator bracket, shock-mount and en- NOTE

gine mount leg. Remove hoist, then adjust alternator
drive belt tension. Refer to Section 17. Do not adjust idle mixture until idle pump

f. Install intake elbow. pressure is obtained.

g. Start engine and perform an operational check,

adjusting fuel pump if required. DO NOT make fuel pump pressure adjust-

h. Install cowling. ments while engine is operating.

12-61. ADJUSTMENT. Adjustments of the fuel in- g. If the pmp pressure is not 5. 5 - 6. 5 PSI, stop

jection pump requires special equipment and proce- engine and turn the pump relief valve adjustment.
dures. Adjustment to the aneroid applies only to the on the centerline of the fuel pump clockwise (CW) to

full throttle setting. Adjustment of the idle position increase pressure and counterclockwise (CCW) to

is obtained through the relief valve. To adjust the decrease pressure.

pump to the pressures specified in paragraph 12-12, h. Mantaining idle pump pressure and idle RPM

proceed as follows: obtain correct idle mixture in accordance with para-

a. Remove engine cowling in accordance with par- graph 12-46.
graph 12-3. i. Completion of the preceding steps have provided:

b. Disconnect the existing engine-driven fuel pump 1. Correct idle pump pressure.

pressure hose at the fuel metering unit or fuel limiter 2. Correct fuel flow.
unit and connect the test gage pressure hose and 3. Correct fuel metering cam to throttle plate

fittings into the fuel injection system as shown in orientation.
figure 12A-3. Gage MUST be vented to atmosphere. J. Advance to full throttle and maximum rated

engine speed (propeller control full forward) with

NOTE the mixture control in the fill rich position and
verify that maximum limit manifold pressure

Cessna Service Kit No. SK320-2K provides (37.0 40-. 5) Is indicated. If manifold pressures

a test gage, line and fittings for connecting incorrect or static RPM is not at least 2650 RPM (or

the test gage into the system to perform 2625 with prop de-ice boot), refer to paragraph 12-

accurate calibration of the engine-driven 16.
fuel pump. k. Retard the propeller control to obtain 2600 * 25

RPM stabilized.

c. The test gage MUST be held as near to the level 1. Check ships fuel flow gage for 210 - 220 PP.

of the engine driven fuel pump as possible. Bleed air If fuel flow is incorrect, stop engine ad adjust flow

from test gage line prior to taking readings. by loosening locknut and turning the adjusting screw
located at the aneroid counterclockwise (CCW) to

NOTE increase flow or clockwise (CW) to decrease flow.
When fuel flow is correct, verify the unmetered

The test gage should be checked for accuracy pressure is within the limits specified in paragraph

at least every 90 days or anytime an error is 12-12.

also be determined prior to making any adjust- engine and tighten locknut on fuel pmp adjustment

ments to the pump screw.
n. Reconnect line to return

d. Disconnect line from the return (center) port of flow limiter.
fuel flow limiter, plug line and cap port. Refer to o. Start engine and advance to full throttle with

figure 12~l-7 plug mixture control full rich and the propeller control
~~~~~~~~figure 12-7. full forward. Check the ships fuel flow gage for

CAUTION~ 220 - 225 PPH. If fuel flow is incorrect, shut down
the engine and adjust fuel flow setscrew on fuel flow

Do not plug side port (inlet) of pressure limiter (clockwise (CW) to increase, counterclock-

limiter or limiter may be damaged during wise (CCW) to decrease to obtain proper fuel flow.

adjustment, p. Remove test equipment. run engine. check for
leaks and install cowling.
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PRESSURE LIMITER

INSTALL CAP HERE

FUEL
INSTALL CAP HERE METERING

UNIT

FUEL PUMP

Figure 12-7. Fuel-Injection Pump Adjustment/Test
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12-62. INDUCTION AIR SYSTEM. d. Remove screws securing lower right cowl to
fuselage and lower engine nacelle.

12-63. DESCRIPTION. Ram air to the engine en- e. Remove lower left cowl and air box will come
ters an induction air duct thru a port in lower right off as it is attached to the cowl.
cowl. The air is filtered through a dry filter, located f. Reverse the preceding steps for installation.
in the induction airbox. From the filter, the air pas-
ses through a flexible duct to the inlet of the turbo- 12-66. CLEANING AND INSPECTION. Clean metal
charger compressor. The pressurized air is then parts of the induction airbox with Stoddard solvent or
routed through a duct thru the intercooler to the fuel- equivalent. Inspect for cracks, dents, loose rivets,
air control unit mounted behind the engine and is then etc. Minor cracks may be stop-drilled. In case of
supplied to the cylinders through the intake manifold continued or severe cracking, replace airbox. In-
piping. The fuel-air control unit is connected to the spect alternate spring-loaded door for freedom of
cylinder intake manifold by elbows, hoses and clamps. operation and complete closing.
The intake manifold is attached to each cylinder by
four bolts through a welded flange, which is sealed 12-67. INDUCTION AIR FILTER. Refer to figure 12-
by a gasket. A balance tube passes around the front 8.
side of the engine to complete the manifold assembly.
An alternate air door, mounted in the duct between 12-68. DESCRIPTION. An induction air filter.
the filter and the turbocharger compressor, is held located in the center of the airbox removes dust
closed by a spring. If the induction air filter should particles from the ram air entering the engine.
become clogged, suction from the turbocharger com-
pressor will open the door permitting the compres- 12-69. REMOVAL AND INSTALLATION.
sor to draw ambient air through the louvered opening a. Remove right half of engine cowling in accor-
immediately aft of the main induction air scoop. The dance with paragraph 12-3.
alternate air door should be checked periodically for b. Remove the two wing nuts securing the filter
freedom of operation and complete closing. The retainer in place.
induction air filter should be removed and cleaned as c. Remove filter retainer and remove air filter.
specified in Section 2. d. Reverse the preceding steps for reinstallation.

12-64. AIRBOX. Refer to figure 12-8. 12-70. CLEANING AND INSPECTION. Clean and in-
spect filter in accordance with Section 2.

12-65. REMOVAL AND INSTALLATION.
a. Remove right hand upper cowl by releasing the 12-71. IGNITION SYSTEM. Refer to figure 12-9.

quick-release fasteners attaching cowling to the
fuselage and at the parting surfaces of the left and 12-72. DESCRIPTION. The ignition system is com-
right segments. prised of two magnetos, two spark plugs in each cyl-

b. Loosen clamp holding flex duct to turbocharger inder, an ignition wiring harness, an ignition switch
comperssor, and disconnect flex duct. mounted on the instrument panel and required wiring

c. Disconnect control rods from cowl flaps. between the ignition switch and magnetos.
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Detail A

1. Air Scoop
2. Lower Right Cowl
3. Airbox
4. Air Filter
5. Alternate Air Door
6. Cowl Flap

Figure 12-8. Airbox Installation
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12-73. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

ENGINE FAILS TO START. Defective ignition switch. Check switch continuity. Replace
if defective.

Spark plugs defective, improperly Clean, regap and test plugs.
gapped or fouled by moisture or Replace if defective.
deposits.

Defective ignition harness. If no defects are found by a
visual inspection, check
with a harness tester. Re-
place defective parts.

Magneto "P" lead grounded. Check continuity. "P" lead
should not be grounded in the
ON position, but should be
grounded in OFF position.
Repair or replace "P" lead.

Failure of impulse coupling. Impulse coupling pawls should
engage at cranking speeds.
Listen for loud clicks as im-
pulse couplings operate. Re-
move magnetos and determine
cause. Replace defective
magneto.

Defective magneto. Refer to paragraph 12-80.

Broken drive gear. Remove magneto and check mag-
neto and engine gears. Replace
defective parts. Make sure no
pieces of damaged parts remain
in engine or engine disassembly
will be required.

ENGINE WILL NOT IDLE Spark plugs defective, im- Clean, regap and test plugs.
OR RUN PROPERLY. properly gapped or fouled Replace If defective.

by moisture or deposits.

Defective ignition harness. If no defects are found by a
visual inspection, check with
a harness tester. Replace
defective parts.

Defective magneto. Refer to paragraph 12-80.

Impulse coupling pawls Listen for loud clicks as impulse
remain engaged. coupling operates. Remove

magneto and determine cause.
Replace defective magneto.

Spark plugs loose. Check and install properly.
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12-74. MAGNETOS. timing device or method can be used. or if
the magneto being removed is correctly timed

12-75. DESCRIPTION. The magnetos contain a con- to the engine, the crankshaft can be rotated
ventional two-pole rotating magnet (rotor), mounted to a position at which the breaker points will
in ball bearings. Driven by the engine through an im- be just opening to fire No. 1 cylinder.
pulse coupling at one end, the rotor shaft operates
the breaker points at the other end of the shaft. The e. Remove magneto retainer clamps, nuts and
nylon rotor gear drives a nylon distributor gear which washers and pull magneto from crankcase mounting
transfers high tension current from the wedge-mount- pad.
ed coil to the proper outlet in the distributor block.
A coaxial capacitor is mounted in the distributor block NOTE
housing to serve as the condenser as well as a radio
noise suppressor. Both nylon gears are provided As the magneto is removed from its mount-
with timing marks for clockwise or counterclockwise ing, be sure that the drive coupling rubber
rotation. The distributor gear and distributor block bushing and retainer do not become dis-
have timing marks, visible through the air vent holes, lodged from the gear hub and fall into the
for timing to the engine. A timing hole is provided, engine.
located in the distributor block. A timing pin or
6-penny nail can be inserted through this timing hole 12-78. INTERNAL TIMING.
into the mating hole in the rotor shaft to lock the a. Whenever the gear on the rotor shaft or the cam
magneto approximately in the proper firing position. (which also serves as the key for the gear) has been
The breaker assembly is accessible only after re- removed, be sure that the gear and cam are installed
moving the screws fastening the magneto halves so the timing mark on the gear aligns with the "0"
together and disconnecting the capacitor slip termi- etched on the rotor shaft.
nal. Do not separate magneto halves while it is b. When replacing breaker assembly or adjusting
installed on the engine. contact breaker points, place a timing pin (or 0. 093

inch 6-penny nail) through the timing hole located
12-76. PRESSURIZED MAGNETOS. Pressurized in the distributor block and into the mating hole in
air is taken from the throttle body adaptor assembly the rotor shaft. Adjusting contact breaker points
and directed by a hose, through a filter, to a tee and so they are just starting to open in this position will
then to each magneto. The filter material is en- give the correct point setting. Temporarily assem-
closed in a transparent case, with a flow arrow ble the magneto halves and capacitor slip terminal
imprinted on It. The filter should be replaced when and use a timing light to check that the timing marks.
the filtering material is dirty. visibly through the ventilation plug holes are approxi-

mately aligned.
12-77. REMOVAL.

a. Remove engine cowling in accordance with para- NOTE
graph 12-3.

b. Tag for identification and remove high tension The side of the magneto with the manufac-
wires from the magneto being removed. turer's insignia has a red timing mark and

the side opposite to the insignia has a black
WARNING timing mark viewed through the vent plug

holes. The distributor gear also has a
The magneto is in a SWITCH ON condition red timing mark and a black timing mark.
when the switch wire is disconnected. Re- These marks are used for reference only
move the high tension wires from magneto when installing magneto on the engine. Do
or disconnect spark plug leads from the not place red and black lines together on
spark plugs to prevent accidental firing, the same side.

c. Disconnect switch wire from condenser terminal c. Whenever the large distributor gear and rotor
at magneto. Tag wire for identification so it may be gear have been disengaged, they must be engaged
installed correctly. with their timing marks aligned for correct rotation.
d. Rotate propeller in direction of normal rotation Align the timing mark on the rotor gear with the

until No. 1 cylinder is coming up on its compression "RH" on the distributor gear. Care must be taken
stroke. to keep these two gears meshed in this position until

the magneto halves are assembled.
NOTE

12-79. INSTALLATION AND TIMING TO ENGINE.
To facilitate the installation of a replacement The magneto MUST be installed with its timing marks
magneto, it is good practice to position the correctly aligned, with the number one cylinder on
crankshaft at the advanced firing angle for its compression stroke and with number one piston
No. 1 cylinder during step "d. " Any standard at its advanced firing position. Refer to paragraph

12-12 for the advanced firing position of number one
piston.
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WARNING NOTE

The magneto is grounded through the ignition If the magneto drive gear was disengaged
switch. therefore, any time the switch (pri- during magneto removal, hold the magneto
mary) wire is disconnected from the magneto, in the horizontal position it will occupy
the magneto is in a switch ON or HOT condi- when installed, make certain that the drive
tion. Before turning the propeller by hand, gear coupling slot is aligned with the mag-
remove the high tension wires from the mag- neto coupling lugs. If it is not aligned, pull
neto or disconnect all spark plug leads to the magneto drive gear out of mesh with its
prevent accidental firing of the engine, drive gear and rotate it to the aligned angle.

then push it back into mesh. DO NOT WITH-
To locate the compression stroke of number one cy- DRAW THE MAGNETO DRIVE GEAR FROM
linder, remove the lower spark plugs from each cy- ITS OIL SEAL.
linder except number one cylinder. Remove the top
plug from number one cylinder. Place thumb of one b. After magneto gasket is in place, position the
hand over the number one cylinder spark plug hole magneto on the engine and secure, then remove the
and rotate the crankshaft in the direction of normal timing pin from the magneto. Be sure to remove
rotation until the compression stroke is indicated by this pin before turning the propeller.
positive pressure inside the cylinder lifting the thumb c. Connect a timing light to the capacitor terminal
off the spark plug hole. After the compression stroke at the front of the magneto and to a good ground.
is obtained, locate number one piston at its advanced d. Turn propeller back a few degrees (opposite of
firing position. Locating the advanced firing position normal rotation) to close the contact points.
of number one cylinder may be obtained by use of a
timing disc and pointer, Timrite, protractor and NOTE
piston locating gage or external engine timing marks
alignment. Do not turn the propeller back far enough to

engage the impulse coupling or the propeller
NOTE will have to be turned in normal direction of

rotation until the impulse coupling releases.
External engine timing marks are located on then backed up to slightly before the firing
a bracket attached to the starter adapter, position.
with a timing mark on the alternator drive
pulley as the reference point. e. Slowly advance the propeller in the normal direc-

tion of rotation until the timing light indicates the con-
In all cases, it must be definitely determined that the tact points breaking. Magneto mounting clamps may
number one cylinder is at the correct firing position be loosened so that the magneto may be shifted to
and on the compression stroke, when the crankshaft break the points at the correct firing position.
is turned in its normal direction of rotation. After f. Tighten magneto mounting nuts and recheck
the engine has been placed in the correct firing posi- timing.
tion. install and time the magneto to the engine in the g. Repeat steps "a" through "f" for the other mag-
following manner. neto.

h. After both magnetos have been timed. check syn-
NOTE chronization of both magnetos. Magnetos must fire

at the same time.
Install the magneto drive coupling retainer i. Remove timing devices from magneto and engine.
and rubber bushing into the magneto drive j. Connect spark plug leads to their correct mag-
gear hub slot. Insert the two rubber bush- neto outlets.
ings into the retainer with the chamfered
edges facing toward the front of the engine. NOTE

a. Turn the magneto shaft until the timing marks The No. 1 magneto outlet is the one closest
visible through the ventilation plug holes are aligned to the ventilation plug on the side of the
(red-to-red or black-to-black) and insert a timing magneto having the manufacturer' s insignia.
pin (or 0.093 inch 6-penny nail) through the timing The magneto fires at each successive outlet
hole located in the distributor block and into the in clockwise direction. Connect No. 1 mag-
mating hole in the rotor shaft. This locks the neto outlet to No. 1 cylinder spark plug lead.
magneto approximately in the firing position while No. 2 outlet to the next cylinder to fire. etc.
installing on the engine. Engine firing order is listed in paragraph

12-12.
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k. Connect ignition switch (primary) leads to the 4. If any moisture is evident in the preceding
capacitor terminals on the magnetos. places, wipe with a soft, dry, clean, lint-free cloth.
l. Inspect magneto installation and install engine b. Breaker Compartment Check.

cowling in accordance with paragraph 12-3. 1. Check all parts of the breaker point assem-
bly for security.

NOTE 2. Check breaker point surface for evidence of
excessive wear, burning, deep pits and carbon de-

Magneto (primary) lead nut torque range is 13- posits. Breaker points may be cleaned with a hard-
15 in.-lbs. Exceeding this torque range could finish paper. If breaker point assembly is defective,
result in possible condenser damage. install a new assembly. Make no attempt to stone or

dress the breaker points. Clean new breaker points
12-80. MAINTENANCE. At the first 25-hour in- with clean, unleaded gasoline and hard-finish paper
spection and at each 100-hour inspection thereafter, before installing.
the breaker compartment should be inspected. Mag- 3. Check capacitor mounting bracket for cracks
neto-to-engine timing should be checked at the first or looseness.
25-hour inspection. first 50-hour inspection, first 4. Check the carbon brush on the distributor
100-hour inspection and thereafter at each 100-hour fear for excessive wear. The brush must extend a
inspection. If timing is as specified in paragraph 12- minimum of 1/32 inch beyond the end of the gear
12, internal timing need not be checked. If timing is shaft. The spring which the carbon brush contacts
out of tolerance, remove magneto and set internal should be bent out approximately 20 degrees from
timing, then install and time to the engine. In the vertical, since spring pressure on the brush holds
event the magneto internal timing marks are off more the distributor gear shaft against the thrust bearing
than plus or minus five degrees when the breaker in the distributor block.
points open to fire number one cylinder, remove the 5. Oil the bearings at each end of the distributor
magneto and check the magneto internal timing. gear shaft with a drop of SAE 20 oil. Wipe excess oil
Whenever the magneto halves are separated the from parts.
breaker point assembly should always be checked. 6. Make sure internal timing is correct and re-
As long as internal timing and magneto-to-engine assemble magneto. Install and properly time mag-
timing are within the preceding tolerances, it is neto to engine.
recommended that the magneto be checked internally
only at 500 hour intervals. It is normal for contact 12-81. MAGNETO CHECK. Advanced timing set-
points to burn and the cam to wear a comparable tings in some cases, is the result of the erroneous
amount so the magneto will remain in time within practice of bumping magnetos up in timing in order
itself. This is accomplished by having a good area to reduce RPM drop on single ignition. NEVER AD-
making contact on the surface between the points VANCE TIMING BEYOND SPECIFICATIONS IN OR-
and the correct amount of spring pressure on the DER TO REDUCE RPM DROP. Too much impor-
cam. The area on the points should be twenty-five tance is being attached to RPM drop on single igni-
percent of the area making contact. The spring tion. RPM drop on single ignition is a natural char-
pressure at the cam should be 10. 5 to 12. 5 ounces. acteristic of dual ignition design. The purpose of
When the contact points burn, the area becomes the following magneto check is to determine that all
irregular, which is not detrimental to the operation the following magneto check is to determine that all
of the points unless metal transfer is too great which cylinders are firing. If all cylinders are not firing,
will cause the engine to misfire. Figure 12-11 illu- the engine will run extremely rough and cause for
trates good and bad contact points. A small dent will investigation will be quite apparent. The amount of
appear on the nylon insulator between the cam follow- RPM drop is not necessarily significant and will be
er and the breaker bar, This is normal and does not influenced by ambient air temperature, humidity,
require replacement. airport altitude, etc. In fact, absence of RPM drop

should be cause for suspicion that the magneto timing
NOTE has been bumped up and is set in advance of the set-

ting specified. Magneto checks should be performed
If ignition trouble should develop, spark plugs on a comparative basis between individual right and
and ignition wiring should be checked first. If left magneto performance.
the trouble definitely is associated with a mag- a. Start and run engine until the oil and cylinder
neto, use the following to help disclose the head temperature is in the normal operating range.
source of trouble without overhauling the mag- b. Place the propeller control in the full low pitch
neto. (high RPM) position.

c. Advance engine speed to 1700 RPM.
a. Moisture Check. d. Turn the ignition switch to the "R" position and

1. Remove magneto from engine and remove note the RPM drop, then return the switch to the
screws securing the magneto halves together, dis- "BOTH" position to clear the opposite set of plugs.
connect capacitor slip terminal and remove distrib- e. Turn the switch to the "L" position and note the
utor. Inspect for moisture. RPM drop, then return the switch to the "BOTH"

2. Check distributor gear finger and carbon position.
brush for moisture.

3. Check breaker point assembly for moisture,
especially on the surfaces of the breaker points.
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THESE CONTACT POINTS ARE USABLE THESE CONTACT POINTS NEED REPLACEMENT

Figure 12-9. Magneto Contact Breaker Points

f. The RPM drop should not exceed 150 RPM on 12-83. ENGINE CONTROLS. Refer to figure 12-10.
either magneto or show greater than 50 RPM differ-
ential between magnetos. A smooth RPM drop-off 12-84. DESCRIPTION. The throttle. mixture and
past normal is usually a sign of a too lean or too propeller controls are of the push-pull type. The
rich mixture. A sharp RPM drop-off past normal propeller and mixture controls are equipped to lock
is usually a sign of a fouled plug, a defective harness in any position desired. To move the control. the
lead or a magneto out of time. If there is doubt con- spring-loaded button, located in the end of the con-
cerning operation of the ignition system, RPM checks trol knob, must be depressed. When the button is
at a leaner mixture setting or at higher engine speeds released, the control is locked. The propeller and
will usually confirm whether a deficiency exists. mixture controls also have a vernier adjustment.

Turning the control knob in either direction will
NOTE change the control setting. The vernier is primarily

for precision control setting. The throttle control
An absence of RPM drop may be an indica- has neither a locking button nor a vernier adjustment.
tion of faulty grounding of one side of the but contains a knurled friction knob which is rotated
ignition system, a disconnected ground lead for more or less friction as desired. The friction
at magneto or possibly the magneto timing knob prevents vibration induced "creeping" of the
is set too far in advance. control. A "Palnut" type locknut is installed in back

of the existing locknut at the engine end of the throttle.
12-82. SPARK PLUGS. Two spark plugs are in- mixture and propeller controls.
stalled in each cylinder and screw into helicoil type
thread inserts. The spark plugs are shielded to 12-85. RIGGING. When adjusting any engine control.
prevent spark plug noise in the radios and have an it is important to check that the control slides smooth-
internal resistor to provide longer terminal life. ly throughout its full travel, that it locks securely if
Spark plug service life will vary with operating equipped with a locking device and the arm or lever
conditions. A spark plug that is kept clean and which it operates moves through its full arc of travel.
properly gapped will give better and longer service
than one that is allowed to collect lead deposits and CAUTIO
is improperly gapped.

Some engine controls have a small retaining
NOTE ring brazed (or attached with opoxy resin) in

a groove . 97 inch from the threaded end of
Refer to Section 2 for inspection intervals. the control. The purpose of this retaining
Remove, clean, inspect and regap all spark ring is to prevent inadvertent withdrawal
plugs at these intervals. At this time, in- and possible damage to the knob end of the
stall lower spark plugs in upper portion of controls while jam nuts and rod ends are
cylinders and install upper spark plugs in removed.
lower portion of cylinders. Since deterior-
ation of lower spark plugs is usually more Whenever engine controls are being discon-
rapid than that of the upper spark plugs, nected, pay particular attention to the EXACT
rotating helps prolong spark plug life. position, size and number of attaching wash-

ers and spacers. Be sure to install attaching
parts as noted when connecting controls.
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12-86. THROTTLE CONTROL. b. Check that mixture control arm is in full rich
a. Push throttle control full in. then pull control position (against stop). If necessary, loosen locknut

out approximately 1/8 inch for cushion. and screw rod end IN or OUT as necessary to align
b. Check that throttle control arm is against the with attachment hole while mixture arm is against

mechanical stop. If necessary, loosen locknut and the mechanical stop.
screw rod end IN or OUT as necessary to align with c. Pull control full out and check that mixture arm
attachment hole while throttle arm is against the contacts the idle cut-off stop.
mechanical stop. d. The mixture arm must contact the stops in each
c. Pull control full out and check that throttle arm direction and the control should have approximately

contacts the idle stop. 1/8 inch cushion when pushed full in.
d. The throttle arm must contact the stops in each

direction and the control should have approximately NOTE
1/8 inch cushion when pushed full in.

Refer to the inspection chart in Section 2 for
NOTE inspection, lubrication and/or replacement

interval.

Refer to the inspection chart in Section 2 for
inspection, lubrication and/or inspection 12-88. PROPELLER CONTROL. Refer to Section 14.
interval. ~~interval. I R12-89. RIGGING THROTTLE-OPERATED MICRO-

12-87. MIXTURE CONTROL. SWITCH. Refer to Section 13.
a. Push mixture control full in, then pull control

out approximately 1/8 inch for cushion.

/18" 3

l | |/ Un *When torqueing nut hold
control in this 18 "area
only.

* * Torque to 20-25 lb-in.

1. Rod End (Throttle Control)
2. Throttle Control Arm 0 Install AN356-1032 lock nut
3. Rod End (Mixture Control) behind AN315-3R nuts.
4. Mixture Control Arm
5. Mixture Control
6. Throttle Control
7. Bracket (Typical) Safety wire bracket-to-engine mounting
8. Clamp bolts to each other.

Figure 12-10. Engine Controls
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12-90. AUXILIARY ELECTRIC FUEL PUMP, FLOW tion of the motor engages the starter through an over-
ADJUSTMENT. Refer to Section 13. running clutch in the starter adapter, which incorpo-

rates worm reduction gears. The starter motor is
12-91. LANDING GEAR WARNING HORN. Refer to located just aft of the right rear cylinder.
Section 5.

12-92 STARTING SYSTEM. CAUTION
Never operate the starter motor more than

12-93. DESCRIPTION. The automatically-engaged 12 seconds at a time. Allow starter motor
starting system employs an electrical starter motor to cool between cranking periods to avoid
mounted to a 90-degree adapter. A solenoid is acti- overheating. Longer cranking periods
vated by the ignition switch on the instrument panel. without cooling time will shorten the life
When the solenoid is activated, its contacts close and of the starter motor.
electrical current energizes the motor. Initial rota-

12-94. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

STARTER WILL NOT OPERATE. Defective master switch or circuit. Check continuity. Install new
switch or wires.

Defective starter switch or switch Check continuity. Install new
circuit. switch or wires.

Defective starter motor. Check electrical power to motor.
Repair or replace starter motor.

STARTER MOTOR RUNS, BUT Defective overrunning clutch Check visually. Install new
DOES NOT TURN CRANK- or drive. starter adapter.
SHAFT.

Starter motor shaft broken. Check visually. Install new
starter motor.

STARTER MOTOR DRAGS. Low battery. Check battery. Charge or
install new battery.

Starter switch or relay contacts Install serviceable unit.
burned or dirty.

Defective starter motor Check visually. Install new
power cable. cable.

Loose or dirty connections. Remove, clean and tighten all
terminal connections.

Defective starter motor. Check starter motor brushes.
brush spring tension, thrown
solder on brush cover. Repair
or install new starter motor.

Dirty or worn commutator. Check visually. Clean and
turn commutator.

STARTER EXCESSIVELY Worn starter pinion. Remove and inspect. Replace
NOISY. starter drive.

Worn or broken teeth Check visually. Replace
on crankshaft gears. crankshaft gear.
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12-95. PRIMARY MAINTENANCE. The starting through the waste-gate or turbine. The three risers
circuit should be inspected at regular intervals, the on the left bank of cylinders are joined together into
frequency of which should be determined by the a common pipe to form the left stack assembly. The
amount of service and conditions under which the risers on the cylinders are connected to a common
equipment is operated. Inspect the battery and wir- pipe to form the right stack assembly. The right
ing. Check battery for fully charged condition, pro- stack assembly connects to the left stack assembly
per electrolyte level with approved water and termi- at the front of the engine. Mounting pads for the
nals for cleanliness. Inspect wiring to be sure that waste-gate and turbine are provided on the right
all connections are clean and tight and that the wiring stack assembly. From the exhaust port of the
insulation is sound. Check that the brushes slide turbine, a tailpipe routes the exhaust overboard
freely in their holders and make full contact on the through the lower fuselage. The exhaust port of
commutator. When brushes are worn to one-half of the waste-gate is routed into the tailpipe so the ex-
their original length, install new brushes (compare haust gas can be expelled from the system when not
brushes with new brushes). Check the commutator needed at the turbine. The waste-gate is actuated
for uneven wear, excessive glazing or evidence of by the waste-gate actuator which, in turn, is con-
excessive arcing. If the commutator is only slightly trolled by the waste-gate controller. Also, sleeving
dirty, glazed or discolored, it may be cleaned with a is installed on the fuel hose from the engine-driven
strip of No. 00 or No. 000 sandpaper. If the commu- pump to the fuel metering body and on the hose from
tator is rough or worn, it should be turned in a lathe the auxiliary fuel pump to the engine-driven pump.
and the mica undercut. Inspect the armature shaft This is to prevent excessive heat on these fuel hoses
for rough bearing surfaces. New brushes should be as they route close to the exhaust stack.
properly seated when installing by wrapping a strip
of No. 00 sandpaper around the commutator (with 12-100. REMOVAL.
sanding side out) 1-1/4 to 1-1/2 times maximum. a. Remove engine cowling and right and left nose
Drop brushes on sandpaper covered commutator and caps in accordance with paragraph 12-3.
turn armature slowly in the direction of normal ro- b. Loosen clamp and disconnect flexible duct at
tation. Clean sanding dust from motor after sanding aft end of cabin heater shroud on left exhaust stack.
operations. c. Remove two screws securing shroud to support

brackets.
12-96. STARTER MOTOR. d. Remove clamp attaching forward crossover

assembly to left exhaust stack assembly.
12-97. REMOVAL AND INSTALLATION e. Remove four nuts and washers attaching exhaust
a. Remove engine cowling in accordance with para- pipe to each cylinder and remove left exhaust stack

graph 12-3. assembly.
f. Remove bolts attaching waste-gate to right ex-

CAUTION haust stack assembly.
g. Remove bolts and nuts attaching turbocharger to

When disconnecting starter electrical cable, right exhaust assembly.
do not permit terminal bolt to rotate. Ro- h. Remove EGT probe from exhaust collection.
tation of the bolt could break the conductor i. Remove clamp attaching forward crossover as-
between bolt and field coils causing the sembly to right exhaust stack assembly.
starter to be inoperative. j. Remove four nuts and washers attaching exhaust

pipe to each cylinder and remove right exhaust stack
b. Disconnect battery cables and insulate as a assembly.

safety precaution.
c. Disconnect electrical cable at starter motor. 12-101. INSTALLATION.
d. Remove nuts and washers securing motor to

starter adapter and remove motor. Refer to engine NOTE
manufacturer's overhaul manual for adapter removal.

e. Reverse the preceding steps for reinstallation. It is important that the complete exhaust sys-
Install a new O-ring seal on motor, then install motor. tem, including the turbocharger and wategate,
Be sure motor drive engages with the adapter drive be installed without pre-loading any section of
when installing. the exhaust stack assembly.

12-98. EXHAUST SYSTEM. Refer to figure 12-11. Before reassembly of the slip joints, clean
the mating surfaces with crocus cloth. The

12-99. DESCRIPTION. The exhaust system is con- mating surfaces should then be lubricated
structed of Inconel 601 stainless steel. The exhaust with Fel-Pro, C5A or ON-OFF.
system consists of two exhaust stack assemblies,
one for the left and one for the right bank of cylin a. Use new gaskets between exhaust stacks and en-
ders. These exhaust stack assemblies are joined gine cylinders, at each end of waste-gate and between
together to route the exhaust from all cylinders turbocharger and exhaust stack.
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b. Loosen turbocharger supporting hardware as re- NOTE
quired to position the right exhaust stack assembly on
cylinders. The inside of the vacuum cleaner hose should

c. Install washers and nuts securing exhaust stack be free of any contamination that might be
assembly to cylinder, torque nuts evenly to 100-110 blown into the engine exhaust system.
lb-in.

d. Position turbocharger and install bolts and nuts 2. With vacuum cleaner operating, all joints in
attaching turbocharger to right exhaust stack (figure the exhaust system and the heat exchanger area may
12-15). Tighten bolts securely. be checked manually by feel, or by using a soap and

e. Install bolts and nuts attaching waste-gate to water solution and watching for bubbles. The exhaust
right exhaust stack assembly and tighten securely. manifold in the heat exchanger area must be free of

f. Install forward crossover assembly on right air leaks. In other areas, forming of bubbles is ac-
exhaust stack assembly. ceptable; however, if bubbles are blown away system

g. Install EGT probe in exhaust collector. is not acceptable. Also, some bubbles will appear at
h. Position left exhaust stack assembly and secure the joint of the turbocharger turbine and compressor

with washers and nuts, torque evenly 100-110 lb-in. bearing housing.
i. Connect forward crossover assembly to left ex- c. Where a surface is not accessible for a visual

haust stack assembly with clamp. inspection, or for a more positive test, the following
j. Install two screws securing cabin heater shroud procedure is recommended.

to support brackets. 1. Remove exhaust stack assemblies.
k. Connect flexible duct to aft end of cabin heater 2. Use rubber expansion plugs to seal openings.

shroud and tighten clamp. 3. Using a manometer or gage, apply approxi-
1. Be sure all parts are secure and safetied as re- mately 1-1/2 psi (3 inches of mercury) air pressure

quired, then perform step "b" of paragraph 12-105 while each stack assembly is submerged in water.
to check for air leaks. Any leaks will appear as bubbles and can be readily

m. Reinstall any parts removed for access, then detected.
install nose caps and cowling. d. It is recommended that any components of the

exhaust system found defective be replaced before
12-102. INSPECTION. Since exhaust systems of the next flight.
this type are subject to burning, cracking and general e. After installation of exhaust system components.
deterioration from alternate thermal stresses and recheck by performing the air pressure test to make
vibrations, inspection is important and should be ac- sure that system is acceptable.
complished every 50 hours of operation. Also, a thor-
ough inspection of the engine exhaust system should 12-103. TURBOCHARGER.
be made to detect cracks causing leaks which could
result in loss of optimum turbocharger efficiency and NOTE
engine power. To inspect the engine exhaust system
proceed as follows: For additional information covering turbo-
a. Remove engine cowling as required and remove charger and component maintenance, over-

heater shroud so that ALL surfaces of the exhaust haul and trouble shooting refer to the Manu-
assemblies can be visually inspected. facturer's Overhaul Manual

WARNING 12-104. DESCRIPTION. The turbocharger is an
exhaust gas-driven compressor, or air pump, which

Never use highly flammable solvents on provides high velocity air to the engine intake mani-
engine exhaust systems. Never use a fold. The turbocharger is composed of a turbine
wire brush or abrasives to clean exhaust wheel, compressor wheel, turbine housing and com-
systems or mark on the system with lead pressor housing. The turbine, compressor wheel
pencils. and interconnecting drive shaft comprise one com-

plete assembly and are the only moving parts in
NOTE the turbocharger. Turbocharger bearings are lubri-

cated with filtered oil supplied from the engine oil
Especially check the areas adjacent to welds system. Engine exhaust gas enters the turbine
and slip joints. Look for gas deposits in housing to drive the turbine wheel The turbine
surrounding areas, indicating that exhaust wheel, in turn, drives the compressor wheel, pro-
gases are escaping through a crack or hole ducing a high velocity of air entering the engine in-
or around the slip joints. duction intake manifold. Exhaust gas is then dumped

overboard through the exhaust outlet of the turbine
b. After visual inspection, an air pressure test housing and exhaust tailpipe. Air is drawn into the

should be made on the exhaust system as follows: compressor through the induction air filter and is
1. Attach the pressure side of an industrial forced out of the compressor housing through a

vacuum cleaner to the tailpipe opening, using a tangential outlet to the intake manifold. The degree
rubber plug to effect a seal as required. of turbocharging is varied by means of a waste-gate

valve. which varies the amount of exhaust gas allowed
to bypass the turbine.
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12-105. REMOVAL, REPLACEMENT AND INSTAL- m. Remove tape from adapters (9 and 12) and in-
LATION. Refer to figure 12-14. The following stall with new gaskets and retained bolts and washers.
procedures should be used in conjunction with the Torque bolts to 180-190 pound-inches and safety.
Manufacturer's Overhaul Manual. n. Insert bolts (4) thru bracket (3) and support (16).
a. Remove right-hand upper and lower cowling. o. Tighten bolts (19, a, b, c and d) so bracket (16)

will not slip, this will maintain alignment for bolts
CAUTION (4).

p. Remove bolts (4) and remove turbocharger.
Plug or tape all open lines and fittings, to, q. Torque turbine housing bolts (19, a, b. c, d. e.
from, or on the turbocharger. and f) and 220-250 pound-inches and bend up lock tabs.

r. Reinstall turbocharger and insert bolts (4), in-
b. Disconnect drain line from wastegate actuator. stall exhaust collector (5) on turbine housing (8). in-

Loosen the tailpipe clamp. Remove the tailpipe sert bolts (15) and (6) thru turbocharger support.
(7) from the turbine housing (8) and the wastegate Install washers and nuts, tighten.
assembly. s. Connect hose assemblies (2) and (10).

c. Disconnect line assemblies (2) and (10) from t. Install inlet and outlet ducts and secure with
adapters (9) and (12). clamps.

d. Loosen clamps and remove air inlet and outlet u. When installing discharge duct (1) loosen com-
ducts from the turbocharger compressor (11). pressor housing V-band clamp enough to allow for

e. Remove four bolts (15) attaching turbocharger proper fit. Secure clamp and torque nut to 40-60
to exhaust collector (5). pound-inches.

f. Remove bolts (4), (6) and (17) securing the
turbocharger support brackets and remove the NOTE
turbocharger.

g. Remove oil inlet (12) and outlet (9) adapters Be sure all clamps are installed with bolts on
from turbocharger, discard both gaskets, retain the outboard side for easier access.
the bolts and washers.

h. Loosen turbine housing bolts (19, a, b, c, and d). v. Install tailpipe (7) and secure with existing
i. Remove bolts (19, a, b and c) and remove clamp to turbine housing (8), torque nut to 40-60

support (16). pound-inches. A slip joint is used to attach the
tailpipe to the wastegate assembly.

~~~~NOTE Connect drain line to wastegate actuator.

With turbocharger removed check exhaust
collector flange for flatness. Flange is to 12-106. VARIABLE CONTROLLER AND WASTE
be flat within .005", resurface the exhaust GATE ACTUATOR
collector flange as required.

12-107. FUNCTIONS. The wastegate and variable
j. On the new turbocharger, loosen turbine housing controller use filtered engine oil for supply power to

bolts (19, a, b, c and d) and remove bolts (19, a, control turbocharger. The wastegate is used to con-
b and c). trol engine exhaust flow through the turbine and reg-

ulate its speed. Since the exhaust energy is the force
CAUTION that drives the turbocharger unit, the output of the

compressor is controlled by bleeding or dumping of
Clamp plates must be installed between excess exhaust energy as needed. The wastegate
turbocharger and support (16). Lock actuator, which is physically connected to the waste
plates (18) must be installed between gate by mechanical linkage, controls the position of
support (16) and bolt heads (19). the wastegate butterfly valve. The butterfly valve

position is controlled by the variable controller.
k. Install support (16). Engine oil is supplied to the wastegate actuator
1. Snug bolts (19, a, b, c and d). through the capillary tube where the pressure of oil

determines the position of the valve. The variable
NOTE controller cam arm is connected to the throttle link-

age and controls the output of the compressor dis-
DO NOT LOOSEN bolts (19, e and f so charge pressure.
support may be adjusted as required.

DO NOT bend up lock tabs.
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12-108. OPERATION. The waste-gate actuator is
spring-loaded to position the wastegate to the nor- CAUTION
mally open position when there is not adequate oil
pressure in the wastegate actuator power cylinder The turbocharged engine installation is equip-
during engine shut down. When the engine is started, ped with a controller system which automatic-
oil pressure is fed into the wastegate actuator power ally controls the engine within prescribed
cylinder through the capillary tube. This automati- manifold pressure limits. Although these
cally fills the wastegate actuator power cylinder and automatic controller systems are very reliable
lines leading to the controllers, blocking the flow of and eliminate the need for manual control
oil by normally closed metering and/or poppet valves. through constant throttle manipulation, they are
As oil pressure builds up in the wastegate actuator not infallible. For instance, such things as
power cylinder, it overcomes the force of the waste- rapid throttle manipulation (especially with
gate open spring. closing the wastegate. When the cold oil), momentary wastegate sticking, air
wastegate begins to close. the exhaust gases are in the oil system of the controller, etc, can
routed through the turbocharger turbine. As the en- cause overboosting.
gine increases its power and speed, the increase of
temperature and pressure of the exhaust gases causes Consequently, it is still necessary that the
the turbocharger to rotate faster, raising the turbo- pilot observe and be prepared to control the
charger compressor outlet pressure. As the cor- manifold pressure, particularly during take-
pressor outlet pressure rises, the aneroid bellows off and power changes in flight.
and the absolute pressure controller sense the in-
crease in pressure. When at high engine speed and The slight overboosting of manifold pressure
load and the proper absolute pressure is reached, the beyond established maximums, which is
force on the aneroid bellows opens the normally occasionally experienced during initial take-
closed metering valve. When the oil pressure in the off roll or during a change to full throttle
wastegate actuator power cylinder is lowered suffi- operation in flight, is not considered detri-
ciently, the wastegate actuator open spring forces mental to the engine as long as it is momen-
the mechanical linkage to open the wastegate. A tary. Momentary overboost is generally in
portion of the exhaust gases then bypasses the turbo- the area of 2 to 4 inches and can usually be
charger turbine, thus preventing further increase of controlled by slower throttle movement. No
turbocharger speed and holding the compressor dis- corrective action is required where momen-
charge absolute pressure to the desired valve. Con- tary overboosting corrects itself and is fol-
versely, at engine idle, the turbocharger runs slowly lowed by normal engine operation. However,
with low compressor pressure output; therefore, the if overboosting of this nature persists, or if
low pressure applied to aneroid bellows is not suffi- the amount of overboost goes as high as 6
cient to affect the unseating of the normally closed inches, the controller and overboost control
metering valve. Consequently, engine oil pressure should be checked for necessary adjustment
keeps the wastegate closed. The overboost control or replacement of the malfunctioning com-
valve acts as a pressure relief valve and will open to ponent.
prevent an excessive pressure increase to the throttle CAUTION
body.

OVERBOOST EXCEEDING 6 INCHES beyond
NOTE established maximums is excessive and can

result in engine damage. It is recommended
If wastegate movement is sluggish apply either, that overboosting of this nature be reported
Kano Aero Kroil (Kano Laboratories, 1000 8. to your Cessna Dealer, who will be glad to
Thompson Lane, Nashville, Tennessee 37211) determine what, if any, corrective action
or Mouse Milk Penetrating Oil (Worldwide Air- needs to be taken.
craft Filter Corporation, 1685 Abram Court,
San Leandardo, California 94577) to both EX-
TERNAL ends of the wastegate shaft. Actuate
until smooth operation is obtained. Remove re-
sidue.
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12-109. VARIABLE CONTROLLER ADJUSTMENT. pressure. Approximately one complete turn of screw
See figure 12-13. (2) should provide a 1 inch Hg variation of manifold

a. Remove engine cowling for access. pressure.
b. Advance throttle to full open position (throttle 5. Repeat adjustments as required to obtain a

arm against full open stop, on aft side of throttle setting within 37*. 5 inch hg, and tighten locknut (1)
body.) taking care to hold screw (2) at the proper setting.
c. With throttle full open, the controller must be f. LOW PRESSURE SETTING AND CAM ANGLE

spring loaded against high setting stop (6). VERIFICATION.
d. Adjust linkage if required to obtain . 020 to . 040

gap and . 52 to . 57 compressed spring (11) length. NOTE

NOTE Prior to adjusting the controller low pressure
stop, install a calibrated manifold pressure

Verify that the controller arm is attached gage to read compressor discharge pressure.
firmly to the controller shaft and that the
throttle arm is attached firmly to the 1. A tee fitting with one port capped, is installed
throttle shaft. at the fuel flow gage in the compressor discharge pres-

sure line. Remove the cap and connect the calibrated
e. HIGH PRESSURE SETTING. manifold pressure gage to this tee. The pressure gage

1. For high pressure setting, start engine and may also be connected where the discharge pressure
warm-up, with oil temperature at the upper third of line connects to the distribution block on the engine,
the green arc, accelerate the engine gradually to located outboard of the left hand accessory pad.
maximum power. g. ADJUSTMENT PROCEDURE.

1. Start engine and warm-up until oil tempera-
CAUTION| ture is at the upper third of green arc.

2. Adjust the propeller control to maintain a
Discontinue acceleration if the manifold constant 2200 RPM.
pressure exceeds 39 inch Hg or if maxi- 3. Adjust throttle control to maintain manifold
mum RPM is exceeded. Maximum mani- pressure at 29 inch Hg.
fold at full throttle should read 37±. 5 inch 4. Compressor discharge pressure should read
Hg, if not proceed with the following steps. 32. 2t. 5.

5. Should adjustment be necessary, shut down
WARNING engine before making adjustment.

Engine must NOT be running while making NOTE
adjustments, for safety.

Approximately 1/4th turn of adjustment
2. Reduce power to idle, shut down engine. screw (9) should provide a 1 inch Hg
3. Holding high pressure adjustment screw (2), variation of compressor discharge pres-

to prevent change of setting, loosen locknut (1). sure.

NOTE 6. If pressure is too high, loosen locknut (8)
and turn low pressure adjustment screw (9) counter-

During adjustment, the fork and pin (7) clockwise to decrease pressure. After adjustment
should move in the direction of the cam tighten locknut (8).
arm UP, marking (5), to increase mani- 7. If pressure is too low loosen locknut (8) and
fold pressure and DN to decrease mani- turn low pressure adjustment screw (9) clockwise
fold pressure. to increase pressure. After adjustment tighten

locknut (8).
4. Rotate screw (2) counterclockwise to increase 8. Start engine and repeat steps (1) thru (4).

manifold pressure and clockwise to decrease manifold
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12-110. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

UNABLE TO GET RATED Controller not getting enough oil Check oil pump outlet pressure, oil
POWER BECAUSE MANI- pressure to close the wastegate. filter and external lines for ob-
FOLD PRESSURE IS LOW. structions. Clean lines and replace

if defective. Replace oil filter.

Controller out of adjustment or Refer to paragraph 12-109.
defective Replace controller if defective.

Defective actuator. Refer to paragraph 12-113. Re-
place actuator if defective.

Leak in exhaust system. Check for cracks and other ob-
vious defects. Replace defective
components. Tighten clamps
and connections.

Leak in intake system. Check for cracks and loose con-
nections. Replace defective
components. Tighten all clamps
and connections.

ENGINE SURGES OR Defective controller. Refer to paragraph 12-112.
SMOKES. Replace if not adjustable.

Wastegate actuator linkage Refer to paragraph 12-114.
binding.

Wastegate actuator leaking Replace actuator.
oil.

TURBOCHARGER NOISY Turbocharger overspeeding from Refer to paragraph 12-109.
WITH PLENTY OF POWER. defective or improperly adjusted Replace if defective.

controller.

Wastegate sticking closed. Correct cause of sticking. Refer
to paragraph 12-113. Replace
defective parts.

Controller drain line (oil return Clean line. Replace if defective.
to engine sump) obstructed.

ENGINE POWER INCREASES Overboost control valve out of Replace if defective.
SLOWLY OR SEVERE MANI- adjustment or defective.
FOLD PRESSURE FLUCTU-
ATIONS WHEN THROTTLE IS Wastegate operation is Refer to paragraph 12-113. Re
ADVANCED RAPIDLY. sluggish. place if defective. Correct cause

of sluggish operation.

ENGINE POWER INCREASES Overboost control valve out of Replace if defective.
RAPIDLY AND MANIFOLD adjustment or defective.
PRESSURE OVERBOOSTS
WHEN THROTTLE IS AD- Wastegate operation is Refer to paragraph 12-113. Re
VANCED RAPIDLY. sluggish. place if defective. Correct cause

of sluggish operation.
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12-110. TROUBLE SHOOTING (Cont)

TROUBLE PROBABLE CAUSE REMEDY

FUEL PRESSURE DECREASES Compressor discharge pressure Check and clean out restrictions.
DURING CLIMB. WHILE MANI- line to fuel pump aneroid re-
FOLD PRESSURE REMAINS stricted.
CONSTANT.

Leaking or other wise defective Replace engine-driven
engine-driven fuel pump fuel pump.
aneroid.

MANIFOLD PRESSURE DE- Leak in intake system. Check for cracks and other
CREASES DURING CLIMB obvious defects. Tighten all
AT ALTITUDES BELOW hose clamps and fittings. Re-
NORMAL FULL THROTTLE place defective components.
CRITICAL ALTITUDE. OR
POOR TURBOCHARGER Leak in exhaust system. Check for cracks and other
PERFORMANCE INDICATED obvious defects. Tighten all
BY CRUISE RPM FOR clamps and fittings. Replace
CLOSED WASTEGATE. (Refer defective components.
to paragraph 12-108 and 12-111.)

Leak in compressor discharge Check for cracks and other
pressure line to controller. obvious defects. Tighten all

clamps and fittings. Replace
defective components.

Controller seal leaking. Replace controller.

Wastegate actuator leaking oil. Replace actuator.

Wastegate butterfly - closed gap Refer to paragraph 12-114.
is excessive.

Intake air filter obstructed. Service air filter. Refer to
Section 2 for servicing in-
structions.

FUEL FLOW DOES NOT DE- Defective engine-driven fuel Replace engine-driven fuel
CREASE AS MANIFOLD pump aneroid mechanism. pump.
PRESSURE DECREASES AT
PART-THROTTLE CRITICAL Obstruction or leak in compressor Check for leaks or obstruction.
ALTITUDE. discharge pressure line to engine- Clean out lines and tighten

driven fuel pump. all connections.

FUEL FLOW INDICATOR Moisture freezing in indicator Disconnect lines, thaw ice and
DOES NOT REGISTER line. clean out lines.
CHANGE IN POWER SET-
TINGS AT HIGH ALTITUDES.

SUDDEN POWER DECREASE Intake system air leak from Check hose condition. Install
ACCOMPANIED BY LOUD hose becoming detached. hose and hose clamp securely.
NOISE OF RUSHING AIR.

MANIFOLD PRESSURE GAGE Defective controller. Replace controller.
INDICATION WILL NOT RE-
MAIN STEADY AT CONSTANT Wastegate operation is Refer to paragraph 12-113. Re-
POWER SETTINGS. sluggish. place if defective. Correct cause

of sluggish operation.
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12-111. CONTROLLER. FUEL FLOW AND TURBOCHARGER OPERATIONAL FLIGHT CHECK. The follow-
ing procedure details the method of checking the operation of the variable controller. overboost valve and a
performance check of the turbocharger.

TAKE-OFF - VARIABLE CONTROLLER FULL THROTTLE CHECK.
a. Cowl Flaps - Open.
b. Airspeed - 110-120 KIAS.
c. Oil Temperature - Middle of green arc.
d. Engine Speed - 2700 ±25 RPM.
e. Fuel Flow (Full Rich Mixture) 220 to 225 LBS/HR.
f. Full Throttle M- P. - Controller should maintain 37. 0 -0. +5.

Climb 2000 feet after take-off to be sure manifold pressure has stabilized.

O NORMAL POWER CLIMBS, FULL RICH FUEL FLOW CHECKS. (Conduct immediately after Item 1
check).
a. Cowl Flaps - Open.
b. Airspeed - 110-120 KIAS.
c. Engine Speed - 2500 RPM.
d. M. P. - 37 and 30 in. Hg.
e. Fuel Flow (Full Rich Mixture - MINIMUM of 195 and 145 PPH, respectively.

O NORMAL CLIMB - VARIABLE CONTROLLER STABILITY CHECK.
a. Cowl Flaps - Open.
b. Airspeed - 110-120 KIAS.
c. Engine Speed - 2500 RPM.
d. Fuel Flow - Adjust mixture for 140 LBS/HR.
e. Part-Throttle M. P. - 30. 0 in. Hg.
f. Climb to 10,000 feet - Check during climb.

Once the normal climb power setting is established after take-off, the controller should maintain a steady
manifold pressure of no more than 0.75 in. Hg. M. P. rise up to 10,000 feet.

CRUISE - VARIABLE CONTROLLER LOW SETTING CHECK.
a. Cowl Flaps - Closed.
b. Airspeed - Level Flight.
c. Pressure Altitude - 10,000 Feet.
d. Engine Speed - 2500 RPM.
e. Part Throttle M. P. - 30 and 26 in. Hg.
f. Fuel Flow - Lean to 140 and 115 PPH, respectively.
g. Deck Pressure - 33.5 =0.5 and 33.0 -0.5 in. Hg. respectively.

NOTE

A calibrated manifold pressure gage will be required to be installed
in the airplane to read turbocharger discharge (deck) pressure. The
gage will be attached to the tee fitting on the back of the fuel flow gage.

CRUISE-VARIABLE CONTROLLER AND TURBOCHARGER PERFORMANCE CHECK.
a. Cowl Flaps - Closed.
b. Airspeed - Level Flight.
c. Pressure Altitude - 17,000 Feet.
d. Engine Speed - 2700 RPM.
e. Part-Throttle M. P. - 30 in. Hg.
f. Fuel Flow - Lean to 164 LBS/Hr.
g. Propeller Control -

(1) Slowly decrease RPM until manifold pressure starts to drop, indicating wastegate is closed.

NOTE

If the wastegate closes at engine speeds lower than shown on the
chart in figure 12-15, the turbocharger performance is normal. If
the wastegate closes at engine speeds higher than shown in fig-
ure 12-15. refer to the trouble shooting chart in paragraph 12-
110.
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12-112. REMOVAL AND INSTALLATION OF TUR- After preheating the engine oil. gasoline may be mix-
BOCHARGER CONTROLLER. ed with the heated oil in a ratio of 1 part gasoline to
a. Disconnect and tag oil lines from controller and 12 parts engine oil before pouring into the engine oil

plug or cap open lines and fittings. sump. If the free air temperature is below minus
b. Disconnect compressor outlet pressure sensing 29°C (-20°F), the engine compartment should be pre-

line from controller and plug or cap open line and heated by a ground heater. Pre-heating the engine
fitting. compartment is accomplished by inducing heated air

c. Remove two bolts attaching controller to mount- up through the cowl flap openings; thus heating both
ing bracket on firewall. the oil and the cylinders. After the engine compart-
d. Remove controller from aircraft, being careful ment has been preheated, inspect all engine drain

not to drop controller unit. and vent lines for presence of ice. After this pro-
e. Installation of the controller may be accomplish- cedure has been complied with, pull propeller through

ed by reversing the preceding steps. Resafety bolt several revolutions by hand before attempting to start
attaching controller to bracket. the engine.

12-113. REMOVAL AND INSTALLATION OF CAUTION
WASTEGATE AND ACTUATOR.

a. Disconnect and tag oil lines from actuator and Due to the desludging effect of the diluted
plug or cap open lines and fittings. oil, engine operation should be observed
b. Remove bolts, washers and nuts attaching closely during the initial warm-up of the

wastegate and actuator assembly to tailpipe. engine. Engines that have considerable
c. Loosen clamp attaching tailpipe to turbine ex- amount of operational hours accumulated

haust outlet and work tailpipe from turbine. since their last dilution period may be
d. Remove bolts, washers and nuts attaching the seriously affected by the dilution process.

assembly to the exhaust manifold. This will be caused by the diluted oil dis-
e. Remove the assembly from aircraft, being care- lodging sludge and carbon deposits within

ful not to drop the unit. the engine. This residue will collect in
f. Installation may be accomplished by reversing the oil sump and possibly clog the screened

the preceding steps. inlet to the oil sump. Small deposits may
actually enter the oil sump and be trapped

NOTE by the main oil filter screen. Partial or
complete loss of engine lubrication may re-

When installing the assembly, be sure the suit from either condition. If these condi-
gaskets at inlet and outlet of valve are in- tions are anticipated after oil dilution, the
stalled and are in good condition. Replace engine should be run for several minutes
gaskets if damaged. at normal operating temperatures and then

stopped and inspected for evidence of sludge
12-114. ADJUSTMENT OF WASTEGATE ACTUA- and carbon deposits in the oil sump and oil
TOR. Refer to the Manufacturer's Overhaul manual. filter screen. Future occurrence of this

condition can be prevented by diluting the
12-115. EXTREME WEATHER MAINTENANCE. oil prior to each engine oil change. This

will also prevent the accumulation of the
12-116. COLD WEATHER Cold weather starting sludge and carbon deposits.
will be made easier by the installation of an engine
primer system and a ground service receptacle. The Refer to Average Ambient Temperature (°F) Oil
primer system is manually operated from the cabin. Grade chart in Section 2, for the correct grade
Fuel is supplied by a line from the fuel strainer to of engine oil for the ambient temperature.
the plunger. Operating the primer forces fuel to the
engine. With an external power receptacle installed 12-117. HOT WEATHER. Refer to Pilot's Oper-
an external power source may be connected to assist ating Handbook
in cold weather or low battery starting. The following
may also be used to assist engine starting in extreme- 12-118. SEACOAST AND HUMID AREAS. In salt
ly cold weather. After the last flight of the day, drain water areas special care should be taken to keep
the engine oil into a clean container so the oil can be the engine, accessories and airframe clean to pre-
preheated. Cover the engine to prevent ice or snow vent oxidation. In humid areas, fuel and oil should
from collecting inside the cowling. When preparing be checked frequently and drained of condensation
the aircraft for flight or engine run-up after these to prevent corrosion.
conditions have been followed, preheat the drained
engine oil. 12-119. DUSTY AREAS. Dust induced into the in-

take system of the engine is probably the greatest
WARNING single cause of early engine wear. When operating

in high dust conditions. service the induction air
Do not heat the oil above 121°C (250°F). A filters daily as outlined in Section 2. Also change
flash fire may result. Before pulling the engine oil and lubricate airframe items more often
propeller through, ascertain that the mag- than specified.
neto switch is in the OFF position to pre-
vent accidental firing of the engine.
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SECTION 13

FUEL SYSTEM

Page No.
TABLE OF CONTENTS Aerofiche/Manual
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Fuel Bays ........... 2D7/13-3 Auxiliary Fuel Pump ....... 2D23/13-17
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Sealing .......... 2D11/13-7 High Boost Check ....... 2E4/13-22
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Mixing Sealant ....... 2D15/13-10A Description . ........ 2E4/13-22

Testing Integral Fuel Bay ... . 2D15/13-10A Disassembly/Reasembly ..... 2E4/13-22
Fuel Vents . ........ . 2D17/13-11 Fuel Fller Caps ......... 2E4/13-22

Description .......... 2D17/13-11 Description ......... 2E4/13-22
Removal/Installation ..... 2D17/13-11 Inspection .......... 2E8/13-24

Checking ...... 2D17/13-11 Cleaning ....... . 2E8/13-24
Fuel Quantity Indicatin g ..... 2D17/13-11 Reassembly . ...... . 2E10/13-26

Description. ......... . 2D17/13-11 Leak Testing Fuel Filler Caps .. 2E10/13-26
Fuel Selector Valve ....... 2D17/13-11 PRIMING SYSTEM ........ 2E11/13-27

Description ......... 2D17/13-11 Description . ...... 2E11/13-27
Removal/Installation ...... 217/13-11 Removal/Installation . ... 2E1113-27
Disassembly, Repair
and Reassembly ....... 2D20/13-14

Leak Test .......... 2D20/13-14

13-1. FUEL SYSTEM. The fuel system as defined The upper segment of the hree position (LEFT ON,
by this manual includes all components up to and BOTH ON, RIGHT ON) fuel selector valve handles
including the fuel line connecting the engine driven fuel from the bays. The lower segment handles
pump inlet. Engine mounted components are covered vapor, along with returned and excess fuel from
in Section 12. the engine-driven fuel pump.

13-2. DESCRIPTION. The fuel system is essenti- The reservoir stores fuel from the selector valve, bay
ally a gravity-flow system from the bay outlets to the drain and vent lines. The fuel flows from the reser-
selector valve and a pump augmented system from voir through a by-pass in the auxiliary fuel pump
the selector valve to the engine. A fuel supply line, (when the pump is not in operation) to the fuel ON-
a vapor return line and a vent line routed down each OFF valve.
forward door post. A fuel supply line with a vent
line are routed down each rear door post. The fuel The fuel ON-OFF valve provides a means of stopping
bays are vented by a crossover vent line which is fuel flow to the STRAINER and the engine driven fuel
also connected to the vent lines in each forward door pump. The fuel ON-OFF control is mounted on the
post, wing tip vents and vented fuel caps. The fuel left side of the pedestal
lines from the firewall to the strainer and the strain-
er to the tunnel fitting are stainless steel with insul- The fuel STRAINER, mounted on the firewall incorpo-
ating sleeving. The fuel hose from the fuel pumps to rates a remote drain valve. This valve. is mounted
the check valve, and from the check valve to the fire- on the lower, left. engine cowling at the aft end of the
wall. and fuel pump to tunnel fitting are fire sleeved cowl flap. The drain valve is activated by the fuel
hose. The standard and extended range fuel systems sampler cup.
are the same except for the additional fuel bay in the
outer end of each wing on the extended range fuel sys-
tem.
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13-3. PRECAUTIONS. Observe the following general b. Plugs or caps should be placed on all discon-
precautions and rules during fueling, defueling, tank nected hoses, lines, and fittings to prevent residual
or integral fuel bay purging, repairing, assembly or fuel drainage, thread damage, or entry of dirt or
disassembly of system components, and electrical foreign material into fuel system.
system checks and repairs on the airplane fuel sys-
tem: c. Damage to the fuel system can occur from for-

eign material in system, or unprotected lines and
WARNING fittings when disconnected. Caps or covers should

DURING ALL FUELING PROCEDURES, FIRE always be used.
FIGHTING EQUIPMENT MUST BE AVAIL- NOTE
ABLE. TWO GROUND WIRES FROM DIFFER-
ENT POINTS ON THE AIRPLANE TO SEPA- Use NS-40 (RAS-4) (Snap-On-Tools Corp.,
RATE APPROVED GROUND STAKES SHALL Kenosha, WI 53140) or MIL-T-5544 (Thread
BE USED TO PREVENT ACCIDENTAL DISCON- Compound, Antiseize, Graphite Petrolatum),
NECTION OF ONE GROUND WIRE. ENSURE USP Petrolatum, or engine oil as a thread lubri-
THAT FUELING NOZZLE IS GROUNDED TO cant or to seal leaking connections. Apply spar-
THE AIRPLANE. ingly to male threads only, omitting first two to

prevent entry into fuel system. Use only a fuel
a. Tie-down rings should be used as grounding soluble lubricant on fitting threads. DO NOT
points for all grounding wires during re-fueling use lubricants or compounds on injection sys-
procedures. tem fittings or threads.

13-4. TROUBLE SHOOTING.

This table to be used in conjunction with trouble shooting chart in Section 12.

TROUBLE PROBABLE CAUSE REMEDY

NO FUEL QUANTITY Fuel bays empty. Service with proper fuel.
INDICATION.

Open or defective circuit breaker. Reset, or replace if defective.

Open circuit due to wiring or Tighten connections or replace
connections. defective wiring.

Defective indicator, transmitter Refer to Section 16.

NO FUEL FLOW TO Fuel selector or fuel ON-OFF Turn ON.
ENGINE DRIVEN PUMP. valve turned off.

Fuel strainer plugged. Clean strainer.

Fuel bay outlet screen CAUTION
plugged.

Drain bay. Remove and clean

screens, and flush bay.

Defective fuel selector valve.

CAUTION

Drain bays. Repair or replace
selector valve.

Fuel line plugged. CAUTION

Drain bay. Remove, repair,
and reinstall line.
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13-4. TROUBLE SHOOTING (CONT).

TROUBLE PROBABLE CAUSE REMEDY

NO FUEL FLOW WHEN Defective fuel pump switch. Replace defective switch.
ELECTRIC PUMP OPER-
ATED.

Open circuit due to broken Repair ciruit or tighten connec-
wiring or loose connections. tions.

Defective electric fuel pump. Replace pump.

Defective bypass or relief Remove and replace engine
valve in engine driven pump. driven fuel pump.

FUEL STARVATION Plugged fuel bay vent. Refer to paragraph 13-9.
AFTER STARTING.

Water in fuel. Drain fuel bay sumps. lines.
and strainer.

Malfunction of engine driven Refer to Section 12.
fuel pump or injection system.

FLUCTUATING FUEL Obstructed filters or screens. Remove. check. and clean. pro-
PRESSURE INDICATION. ceding from most accessible to

least

Manifold valve defective. Replace defective valve.

Fuel flow indicator defective. Replace defective indicator.

13-5. FUEL BAYS. Fuel bays are those integral an enclosed area, such as the wing leading edge. the
portions of the wet wing aircraft that form fuel cells. sections of wing inboard and outboard of the fuel bay

and the area between the rear fuel spar and the main
13-6. DESCRIPTION. Aircraft with cantilever wings spar. These leaks must be repaired before that bay
have an inboard section of each wing forward of the is used for another flight. The wet or stained spot
main spar sealed to form an integral fuel bay area. on the wing in the area of the bay is an indication of
The bay consists of a front and rear fuel spar, in- the intensity of the leak. Fuel leak classifications
board, outboard, and intermediate ribs and stringers. are shown in figure 13-4.
The extended range wing has a fuel bay between
station 172. 00 and station 206. 00. A fuel channel NOTE
connects the outboard bay with the inboard bay. A
flapper valve at the outboard bay end of the channel Stains and seeps that are not considered a
prevents fuel from flowing from the inboard bay to flight hazard must be inspected after each
the outboard bay when the aircraft is in a turn, or a flight to ensure that they have not grown in
low wing attitude. intensity to the point of causing a flight

hazard.
On the standard range a standpipe at the bay filler
acts as a visual aid, when loading fuel, to indicate Should a flight-hazard leak occur in an area where
quantity of fuel on board. For a reduced load, fill there are no adequate repair facilities, then the af-
to bottom edge of filler collar. On the extended fected bay should be drained, the leak temporarily
range a graduated marker is installed just aft of the repaired, and the aircraft flown immediately to an
filler, marked A, B, C. adequate repair facility by using the opposite fuel

supply.
13-7. FUEL BAY LEAKS.

13-9. FUEL BAY PURGING.
13-8. CLASSIFICATION OF FUEL LEAKS. Fuel
leaks which do not constitute a flight hazard are
stained, seeps and heavy seeps NOT in an enclosed
area. However, they should be repaired when the Purge fuel bays with an inert gas prior to
aircraft is grounded for other maintenance. Fuel repairing fuel leaks, to preclude the possi-
leaks which constitute a flight hazard are running bility of explosion.
leaks in any area, seeps, heavy seeps or stains in
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The following procedure may be used to purge the of the bay, but which do not provide a direct fuel path
bay with argon or carbon dioxide. out of the bay. such as stringers and rib flanges with-

a. Ground the aircraft to a suitable ground stake. in the bay, must be fay surface sealed only. Joints
b. Set fuel selector or fuel ON-OFF valve handle which provide a direct fuel path out of the bay area.

in OFF position. such as fuel spar flanges and inboard and outboard
c. Drain all fuel from bay being repaired. (Observe rib flanges, must be fay surface sealed and fillet

the precautions in paragraph 13-3. ) sealed on the fuel side. Fay surface sealing is ap-
d. Remove access doors and insert hose to each plying sealant to one mating part before assembly.

end of bay simultaneously. Enough sealant must be applied so it will squeeze out
e. Allow inert gas to flow into bay for several min- completely around the joint when the parts are riveted

utes (time dependent upon hose size, rate of flow, or fastened together. The fillet seal is applied after
etc.) to remove all fuel vapors. the point is fay surface sealed and riveted or fastened

together. Fillet sealing is applying sealant to the
Since argon and carbon dioxide are heavier than air, edge of all riveted joints, joggles. bend reliefs. voids.
these gases will remain in the bay during the repair. rivets or fasteners through the boundary of the bay
The repair shall be made using non-sparking tools and any place that could produce a fuel leak. The fay
(air motors, plastic scrapers, etc.) sealant need not be cured before the fillet seal is

applied, but the squeezed out sealant. to which the
NOTE fillet sealant is applied, must be free of dirt and con-

tamination. Fillets laid on intersecting joints shall be
Portable vapor detectors are available to joined together to produce a continuous fillet. Filler
determine presence of explosive mixtures sealant must be pressed into the joint, working out all
and are calibrated for leaded fuel. These entrapped air. The best method of applying sealant
detectors can be used to determine when is with an extrusion gun. Then work the sealant into
it is safe to make repairs. the joint with a small paddle, being careful to elimi-

nate all air bubbles.
13-10. FUEL BAY SEALANT. Two kinds of sealants
are used, one to seal fuel bay area and the other to NOTE
seal access doors and fuel quantity transmitter adap-
tar. The access door sealant is more pliable and will During structural repair, parts must be pre-
not adhere to metal as firmly as the bay sealant does. drilled, countersunk or dimpled and cleaned
This permits access doors and fuel quantity-transmit- before being sealed and positioned for final
ter adapter to be removed without damage to them. installation.
Service Kits SK210-56 (6-ounce tube) and SK210-101
(2.5-ounce tube), which are available from the Cessna a Remove all existing sealant from area to be
Supply Division, contain these sealants with proper sealed, leaving a taper on the remaining sealant.
quantity of accelerators for each sealant. The sealants The taper will allow a scarf bond and a continuous
can be identified by color. The bay sealant is white seal when the new sealant is applied.
and its accelerator is a black paste. The access door NOTE
sealant is grey and its accelerator is a clear liquid.

The best method for removing sealant is
WARNING with a chisel tool made of hard fiber.

Remaining sealant is then removed with
Keep sealants away from heat and flame. aluminum wool. Neither steelwool nor
Use only in a well ventilated area. Avoid sandpaper can be used.
skin and eye contact. WEAR EYE SHIELDS.
In case of eye contact, flush generously b. Vacuum thoroughly to remove all chips, filings.
with clean water, and secure prompt med- and other foreign materials from bay areas.
ical attention. c. All surfaces and areas to be sealed shall be

thoroughly cleaned by wiping with a clean cloth
13-11. MIXNG SEALANT. Mix sealant according dampened with Methyl Ethyl Ketone (MEK), acetone
to service kit instructions. or similar solvent, and dried with a clean cloth prior

to solvent evaporation. Always pour the solvent on
13-12. SEALING. (Refer to Section 18 for repair the cloth. Never use contaminated solvent. The
procedures). cloth shall not be so saturated that dripping occurs.

CAUTION 13-13. SEALING FUEL LEAKS. First determine

Protect drains and fuel outlet screens when ap- seam or structure of the wing for several inches.
plying sealants. DO NOT plug drain channels making the leak source difficult to find. A stained
in hat. section stiffeners. area is an indication of the leak source. Fuel leaks

can be found by testing the complete bay as described
Any repair that breaks the fuel bay seal will neces- in paragraph 13-15. Another method of detecting the
sitate resealing of that area of the bay. Repair parts source of a fuel leak is to remove access doors and
that need sealing must be installed and riveted during blow with an air nozzle from the inside of the bay in
the sealing operation. All joints within the boundary the area of the leak while soap bubble solution is ap-

plied to the outside of the bay. After the leak source

13-7
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(TYP UPPER
AND LOWER)

3 3

(3 TYP)

(TYP)

KEEP DRAIN HOLES
FREE FROM SEAING /
MATERIAL

1 FAYING SURFACE SEAL (TYP)

2 FILLET SEAL

3 RIVET AND FASTENER SEAL
NOTE

Types of sealing shown in this figure
are used during manufacture of the
fuel bay. The same types should be
used when making a structural re-
pair to the fuel bay area and when re-
installing the access doors or the
fuel quantity sending unit.

Figure 13-3. Fuel Bay Sealing (Sheet 1 of 2)
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NOTE

Refer to paragraph 13-12.
TYPICAL
INSPECTION PLATE

1. Fuel Side
2. Nutplate 06 FASTENER
3. Fillet Seal
4. Faying
5. Rivet and Fastener Seal

4

TYPICAL
RIB SECTION

06

.38 19

.25" TYPICAL TYPICAL
FUEL BAY END SECTION
SPAR

Figure 13-3. Fuel Bay Sealing (Sheet 2 of 2)
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WARNINGACCELERATED CURING TIME WARNING

*F of Sealant Time in Hours The accelerators contain heavy metal
Peroxides, keep away from heat and

160 3 flame. Use only in well-ventilated area.
avoid skin and eye contact, and WEAR

140 4 EYE SHIELDS. In case of eye contact.
flush liberally with water, and get prompt

130 5 1/2 ~ medical attention.

13-14D. MIXING SEALANT. GC-435 comes in pre-
120 7 measured and proportioned kits ready for use. The

base compound is cream-colored, and the catalyst is
black. If the entire kit is not needed, the GC-435 may

eApplicable to SK210-101 only. be proportioned by combining (10) parts of the base
compound (cream colored), with (1) part of the

NOTE catalyst (black) by weight. Use an accurate scale and
slowly mix the base and catalyst until a homogeneous

Temperature shall not exceed 160°F (71°C). blend of color and appearanceis accomplished.
Bay must be vented to relieve pressure
during accelerated curing. NOTE

Work life of GC-435 is approximately (15) min-
13-14A. NORMAL WORK TIME. Normal work time utes. Shelf life is at least (6) months when
for Service Kit SK210-56 is two hours, and 0.5 hour stored in an area where the ambient tempera-
for Service Kit SK210-101. Shelf life of these kits is tures are 80 ° (26°C) or lower. Unless specifically
approximately six months. If more rapid cure times noted all items relating to Integral Fuel Tank
are desired, refer to the following note and acceler- Sealant also apply to GC-435 quick-repair sea-
ated curing time chart. lant.

13-14B. INTEGRAL FUEL BAY QUICK REPAIR
SEALANT. GC-435 is a quick-repair synthetic rubber 13-15. TESTING INTEGRAL FUEL BAY.
sealant for use in fuel bays when it is necessary to a. Remove vent line from vent fitting and cap fitting.
refill bays as soon as the repair has been made; the b. Disconnect fuel lines from bay.
sealant requires no cure time. The sealant is a two- c. To one of the bay fittings, attach a water manom-
part, medium viscosity polysulfide liquid polymer and eter capable of measuring twenty inches of water".
is formulated for application by brush or extrusion.
GC-435 may be purchased from: Goal Chemical Sea-
lants Corp. 3137 East 26th. Street, Los Angeles, CA
90023.

13-14C. SURFACE PREPARATION. To ensure maxi-
mum adhesion of GC-435 integral bay surfaces should
be free of oil, grease, wax, dirt, etc. Pour the cleaning
solvent onto the cloth and wipe the surface, then use
a clean, dry cloth to wipe the solvent from the surface
prior to its evaporation. Be sure the surface to be
sealed is clean and dry. Observe all warnings and
cantions covering preparation and application of
sealants as noted in this section and the instructions
included with GC-435 sealant.

13-10A(13-10B blank)
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d. To the other bay fitting. connect a well regulated a. Cover .040 drilled holes approximately 6 inches
supply of air (1/2 PSI MAXIMUM. of 13. 8 INCHES of from end of vent line at trailing edges of wing tips.
water). Nitrogen may be used where the bay might b. Attach a rubber tube to the end of the vent line
be exposed to temperature changes while testing. at the trailing edge of one wing tip.

e. Make sure filler cap is installed and sealed. c. Turn off fuel selector or fuel ON-OFF valve and
check that both fuel filler caps are securely installed.

CAUTION d. Blow into tube to slightly pressurize the fuel bay.
If air can be blown into bay, the vent line is open.

Do not attempt to apply pressure to the bay e. After the fuel bay is slightly pressurized, insert

without a good regulator and a positive shut- end of rubber tube into a container of water and watch
off in the supply line. Do not inflate the fuel for a continuous stream of bubbles. which indicates
bay to more than 1/2 psi or damage may occur. the bleed hole in valve assembly is open and relieving

pressure.
f. Apply pressure slowly until 1/2 PSI is obtained. f. Repeat this procedure for fuel vent at opposite
g. Apply soap solution as required. wing tip.
h. Allow 15 to 30 minutes for pressure to stabilize.
i. If bay holds for 15 minutes, without pressure NOTE

loss. bay is acceptable.
j. Reseal and retest if any leaks are found. A plugged vent line or valve can cause fuel

starvation, or pressurization of fuel bay.

13-16. FUEL VENTS. It is a must to correct any plugged or re-
stricted vent before returning aircraft to

13-17. DESCRIPTION. The fuel bay vent line extends service.
from each fuel bay to the wing tip on the standard
range wing. The line is connected to a float-type vent CAUTION
valve in the fuel bay. On the extended range wing the
vent valve is in the outboard fuel bay and a vent line Be sure to uncover drilled holes in vent
interconnects the bay. The vent valve prevents fuel lines at wing tips after completion of
drainage through the vent line, but stil allows the check.
positive pressure from expanding fuel to escape from
the bays. Check all fittings and clamps for tightness 13-20. FUEL QUANTITY INDICATING SYSTEM.
and vent line for clearance to prevent chafing against
inner wing structure. The fuel vent line at the trail- 13-21. DESCRIPTION. The system is comprised of
ing edge of the wing tip should be checked daily for one float type tr mitter in each fuel bay, two
evidence of foreign matter. quantity indicators located in the fuel selector valve

panel, and asociated wiring. The gages are mag-
13-18. REMOVAL AND INSTALLATION. (See figure netic type, and the float transmitters are variable
13-5.) resistive type. Refer to Section 16 for operation.
a. Remove wing tip and access covers on underside calibration, removal and installation procedures.

of wing as necessary for access.
b. Disconnect vent line at valve in fuel bay and dis- 13-22. FUEL SELECTOR VALVE. (See figure

connect clamps attaching vent line to wing structure 13-).
c. Remove vent line by carefully pulling it from

the outboard end of the wing. 13-23. DESCRIPTION. A three position, six port
d. On the extended range the interconnect vent line fuel selector valve is located beneath the floorboard.
may also be removed. A shaft links the fuel selector valve to a handle
e. To remove vent valve, remove fuel bay access mounted on the pedestal structure. The positions

cover. of the handle are labeled "BOTH ON, LEFT ON.
f. Remove nut and washer(s), then remove valve RIGHT ON". Valve repair is limited to replacement

from inside of bay. of component parts only. Figure 13-6 illustrates the
g. Remove sealer on valve and access cover. and proper relationship of parts and may be used as a

reseal per paragraph 13-12 on installation. guide during disassembly and assembly.
h. Reverse the preceding steps for installation.

13-24. REMOVAL AND INSTALLATION.
13-19. CHECKING. Field experience has demon- a. Drain all fuel from wing bays. reservoir.
strated that the vents can become pugged, causing strainer and lines. (Observe precautions in
possible fuel starvation of the engine. Also. the paragraph 13-3. )
bleed hole in the vent valve assembly could possibly b. Remove selector valve handle.
become plugged. allowing pressure from expanding c. Remove pedestal cover.
fuel to pressurize the bay areas. The following pro- d. Remove center access plate.
cedure may be used to check the vent and bleed hole e. Tag. and then disconnect or plug all six lines at
in the vent valve assembly. valve.
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* SERIALS P21000835 THRU P21000874 6A 6A

SERVICE KIT SK210-136A. 6B

SE ceT

\. ,C ^* END Fg EACH FUEL BAY ONVE C-( sSh Dee E

RevI iSTANDARD N TNE OTAF STANDAR D EXTENDED R EMODIFIED PER CESSNAIS INSTALLED IN THE OUTBOARDFau sF END OF EACH FUEL BAY ON THESTANDARD AND EXTENDED RANGE
UL6A 

F 6D. NAYS

< 5. Bracket 68. Sel 6E. Gahet6F

WDeailAdA 6. Screw 6C. LeRing 67. 'TDetail G

3 EXTENDED E S J B

Figure 13-5. Fue Bay Vent (Sheet I o 2)
[ >'<13-12 . Ourd Revisieln 2

6 / t 4. Door G. Foel Cap 6D. Nuving
5. nBrckt 6B. Seul 6E. Gs""

oetil A 6. Screw 6C. L~l Ring6F. Tr

Figure 13-5. Fuel 8ay Vonts (Sheet I of 2)
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f. Remove screws attaching elevator cable bracket NOTE
to valve.

g. Remove nuts. washers, and bolts attaching Reassembly of the selector valve is facili-
valve to its bracket. tated by mounting upper body (4) in a bench

h. Remove valve. vise or equivalent bench support making
i. Reverse preceding steps for installation. Prior certain upper body (4) is protected from

to reinstalling equipment removed for access, secure damage. Fabrication of spring compres-
fuel bays and check all lines and fittings for leaks in sors (32), three are required.
all selector valve positions.

p. Place upper body (4) upside down in bench vise
13-25. DISASSEMBLY, REPAIR AND REASSEMBLY. or support.

a. Remove pin (31) and shaft (30). q. Replace packing (6). Lubricate spring (14) with
b. Remove spring retainer (24) spring (23) packing petrolatum and insert in rotor (13).

(22) and seal (21) from each part of the lower body r. Insert spring (9) and compress with spring com-
(20). pressor (32) then insert washer (10), packing (11)

c. Remove screw (2) holding upper body (4) and and seal (12). The concave portion of the seal must
lower body (20) together. fit the convex surface of the rotor (13). Complete
d. Remove lower body (20) with a twisting motion. this for each port.

Remove and tag washer(s) (16). s. While holding the three springs (9) with the
e. Cover upper body (4) and detent insert (17) with spring compressors (32), place washers (7) and/or

a clean shop cloth. (8) on the shaft end of rotor (13) and insert rotor (13)
into the upper body (4). The seals (12) must fit flush

NOTE against the rotor (13). Release the spring compres-
sors (32).

The shop cloth will contain ball (15) and t. Remove the upper body (4) from bench vise or
spring (14) when detent insert (17) is support.
removed. u. Insert stop pin (3) into rotor shaft.

v. Place detent insert (17) on rotor (13) with slots
f. Carefully pry detent insert (17) from upper for ball (15) toward upper body (4).

body (4). w. Place ball (15) on spring (14) align one of the
g. Remove ball (15) and spring (14) from shop slots, with the ball (15) and depress the ball (15).

cloth. While pushing the detent insert (17) toward the upper
h. Remove stop pin (3) from rotor (13). body (4) as the ball (15) enters the slot the detent
i. Cover upper body (4) completely with a clean insert (17) may be pushed on to rotor (13) until it is

shop cloth. flush with the upper body (4). Rotate the detent
insert (17) until all four of its bolt holes align with

NOTE four of the holes on the upper body (4).
x. Roll packing (18) over end of rotor (13) and push

The shop cloth will contain seals (12), into cutout between rotor (13) and detent insert (17).
packings (11), washers (10) and springs Packing (18) must not protrude beyond lip of detent
(9) when the rotor is removed. insert (17). Care must be exercised to avoid damage

to packing.
j. Push the rotor (13) out of the upper body (4). y. Place packing (19) in groove on outer edge of
k. Remove the rotor (13), seals (12), packings (11), detent insert (17).

washers (10), and springs (9) from the shop cloth. z. Place lower body (20) over rotor (13). The five
l. Check detent holes in detent insert (17) for ex- bolt holes in the lower body (20) must align with the

cessive wear. five bolt holes in the upper body (4).
m. Replace all seals and packings.
n. Insert rotor (13), in upper body (4), place de- 13-26. LEAK TEST.

tent insert (17), over rotor (13), place washer (16) a. With valve assembled remove stop pin (3).
in lower body (20), place lower body (20), over b. Set valve in a closed position.
rotor (13) insert three screws (2) and torque to c. Apply 6-10 psi Stoddard solvent to each port
30 lbs-in. Check end play between rotor and valve separately.
bodies. d. Maximum internal leakage 10 drops per minute.
If end play is: No external leakage allowed.

(1) .008 or greater, add S-1358-11 and/or
S-1358-12 washers to decrease end play to . 001 13-27. ALTERNATE METHOD.
to . 007. a. With valve assembled remove stop pin (3).

(2) .007 to . 004 add (1) S-1358-12 washer. b. Set valve in a closed position.
(3) .003 or less, disassemble valve and re- c. Apply 6-10 psi air to each port while valve is

assemble with different parts, recheck end play. submerged in water.
o. When end play is within tolerance disassemble, d. Maximum internal leakage equivalent to 10 drops

retain washers. per minute Stoddard solvent. No external leakage
allowed.
Add two drops of Locktite 242 to end of each spring
retainer (24) after pressure test.
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1. Elevator Cable Bracket
2. Screws
3. Stop Pin
4. Upper Body
5. Packing
6. Packing
7. Washer, 1358-11
8. Washer, 1358-12
9. Spring 4

10. Washer
11. Packing
12. Seal
13. Rotor
14. Spring
15. Ball
16. Washer, 1358-10 or -11
17. Detent Insert
18. Packing
19. Packing
20. Lower Body
21. Seal 822. Packing
23. Spring
24. Spring Retainer
25. Plug
26. Screw 10
27. Washer
28. Handle 11
29. Screw
30. Shaft 12
31. Pin
32. Spring Compressor

15 14 13
16

18

2024

23

Figure 13-6. Fuel Selector Valve (Sheet 1 of 2)
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13-28. FUEL RESERVOIR. (See figure 13-7). 13-34. AUXILIARY FUEL PUMP CIRCUIT. The
auxiliary fuel pump switch is a yellow and red split-

13-29. DESCRIPTION. There is one reservoir in- rocker type. A yellow. right half is labeled START.
stalled in the lower fuselage, on the pilot's side out- and has an upper ON position. which is used for
board of the fuel selector valve. The reservoir has normal starting and minor vapor purging during taxi.
four fuel line connections; one from the fuel selector The other half, red left side, is labeled EMERG with
valve. one from the lower right hand crossover drain a HI upper position, and is used in the event of
line, one from the left hand crossover drain line and engine driven pump failure during take-off or high
one to the engine by way of the auxiliary fuel pump, power operation. The HI position may also be used
ON-OFF valve and fuel strainer. A drain valve is for extreme vapor purging. With the right, yellow.
installed in the bottom of the reservoir for draining. half in the ON position, the pump operates at one of

two speeds, depending on throttle setting. With the
13-30. REMOVAL AND INSTALLATION. throttle open, the pump runs high speed/capacity.

a. Drain all fuel from wing bays, reservoir, and with the throttle closed, the pump operates at a
strainer and lines. Observe precautions in low-flow speed. This prevents an unusually rich
paragraph 13-3). mixture during let down, landing, or taxiing. Max-

b. Remove carpeting and access plate. imum fuel flow is produced whtn the left half of the
c. Disconnect and cap or plug all fuel lines at the switch is held in spring loaded HI position. Also in

reservoir. the HI position an interlock automatically turns the
d. Remove screws securing mounting legs to fuse- right side of the switch to ON, however. when re-

lage. leased, the right side will stay ON, until manually
e. Lift reservoir out. turned OFF. When the engine-driven fuel pump is
f. Reverse the preceding steps for installation. functioning and the auxiliary fuel pump is placed ON.

Prior to replacing the access plate, secure fuel bays a fuel to air ratio considerably richer than "best-
and check all connections for leaks. power" is produced unless the mixture is leaned. If

both the master and auxiliary fuel switches are placed
NOTE ON, and the engine stopped, manifold flooding and

eventually oil dilution will occur. A throttle shaft-
The clearance between the elevator cables operated microswitch adds resistance to the high
and the drain line is . 37 inch minimum fuel flow circuit to slow down the pump when the
and. 50 maximum. throttle is retarded, to prevent an excessively rich

mixture.
Lower Right Hand Crossover Drain Line
From Fuel Selector Valve 13-35. RIGGING THROTTLE MICROSWITCHES.
Left Hand Crossvent Drain Line (Refer to figure 13-9.) These aircraft are equipped
To Engine with a throttle-operated microswitch, which slows

the electric fuel pump when the throttle is retarded
13-31. AUXILIARY FUEL PUMP. and the auxiliary fuel pump is ON. The auxiliary

pump should slow in speed/capacity as the throttle
13-32. DESCRIPTION. An electric auxiliary fuel is retarded past the point when engine rpm and full
pump is located forward of the reservoir. It is con- rich fuel mixture produce 23 in. Hg manifold pressure
nected in line with the engine driven pump, therefore, when the auxiliary pump is off.
all fuel must flow through the auxiliary pump internal
by-pass valve. A fuel drain safety feature that pre- NOTE
vents accumulation of fuel in the auxiliary pump motor
in case of leakage is incorporated. The auxiliary fuel These settings must be established during
pump is used for engine starting, and in place of the ground run-up only, because they do not
engine driven pump if it should fail in flight. apply during flight.

13-33. REMOVAL AND INSTALLATION. (See figure a. Start engine and set throttle so manifold pres-
13-8. ) sure is 23 in. Hg with auxiliary fuel pump off.

a. Turn fuel selector or fuel ON-OFF valve OFF. b. Mark this position on throttle shaft, and stop
b. Drain fuel from pump, lines, and strainer. engine.
c. Be certain that master and pump switches are c. Adjust microswitch to activate at this throttle

OFF. setting, so more resistance is placed in the circuit,
d. Remove pilot's seat, carpeting, and plates at to slow pump speed.

left side of pedestal as necessary for access to pump. d. With the mixture control in IDLE CUT-OFF,
e. Disconnect. and cap or plug all fuel lines and the aux fuel pump switch HI, and master switch ON.

electrical connections at pump. (Observe safety pre- listen for the pump speed to change as the throttle
cautions in paragraph 13-3.) is retarded to previously marked position, (23 in-Hg

f. Loosen two securing clamps and lift pump out. manifold pressure) with the engine stopped.
g. Reverse the preceding steps for installation.

Prior to reinstalling equipment removed for access, CAUTION
place selector or fuel ON-OFF valve ON. and check
for leaks and proper pump operation. Prolonged fuel pump operation with engine

stopped will cause manifold flooding.
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6

1. High-Boost Resister r ttl 2
2. 1gTh_ p,---si§Wtdj2!O* 3. SmrTypica
4. AdjuMb ffld.
5. BraukAsAemAlyO
6. Bamttuy Box Support BFOR11 801 4 MODIFICATION
7. Fi l LrOOKaIG AFT AT BATr JEY BOX

SUPPORTSTMUCTURE

nFigmr 13-10. Auxiliary Ful Pwmp asistos (Shat 1 of 2)

13.;38. &AUX: A]tY ZSMlCLOC U]LP NOTE
F3OW HATZ ADJkSLIMC .I{Rferto figure 13-10». Auxiliary electnc tbost) fuel pump adjust-

ment ruesagor were orginally instated on
». ~Plh·rt RI, b the batter box upport bracket refer to

WAN I figure 13.10. shet 1). Duks mandatry
Service Bulletin No. 000 directed replace-Dunng t us nt. raw fuel will dra offuel bospupter

fm the engn compartmsent: tbrefr. sece and Cessna Srvice KitS210.154
proper safety precauu s should be taken. provided par and instructions to in ll
Conduct test in wall venlahted area. use new variable resistors for use with the
drp p^ans. iure irple is properly replacement Dukes boost pump. Ingrou1ded. and keep zenluon source. tcigaplamen use b oos pmp.S^grounded. and keep ignion source. iciga- accordance with SK210-154. the adjustmentrettes. lighters. matches. etc.) away from area. resistors are mounted on the battery box

(refer t figure 13-10. sheet 2).

a. Apply an external source of 27.75 VDC ± .25V to
NOTE the airplane bus.

b. Set mixture control at TULL RICH".
These adjustment are to be conducted with c Turn master switch "ON and fuel pump rocker
the engine stopped and external power switch "ON".
supplied to the airplane bus. d. Advance throttle to full open position.0Ita lgtr mths t. fe. Check metered fuel pressure on ship's gauge. On

1985 and 1986 T210R airplanes (Serial 21064898
thru 21065009). fuel flow should be 100.110
pounds/hour. On all other airplanes. fuel flow should
be 88-96 pounds/hour.
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1. High-Boost ResistOr (# 1) 2
2. High-Boost Resistor (# 2)
3. Spacer (Typical)
4. Adjustable slide
8. Battery Box
9. Nut

10. Bolt

10

AFTER SK104- MODIFICATION
WITH RESISTORS MOUNTED

2 HORIZONTALLY ON BATTERYBOX

Figure 13-10. Auxiliary Fuel Pump Resistors (Sheet 2 of 2)

f. Adjust high-boost resistor (#1) as required to obtain
110-110 pounds/hour (16.7-18.3 gallons/hour).
g. Retard throttle slowly from the full "OPEN"
position until the speed of the fuel pump can be audibly
detected to change due to microswitch activation.
h. Wait mometarily for the fuel flow gage to respond.
i. The metered fuel pressureflow on the arplane's
gage should read on the low end red line to approximately
one red line width above (approximately
4 PSI fuel pressure).
j. Adjust low-boost resistor (#2) as required to obtain
fuel pressure at or above 4 PSI.

13-22 Revision 2



MODEL P210 SERIES SERVICE MANUAL

13-37. MAXIMUM HIGH BOOST CHECK. To verify h. Insert spring (20) into valve body (19).
high position function, momentatily depress spring- i. With spring compressor. compress spring (20).
loaded red rocker switch to HI, and verify a notice- j. Install washer (21), new packing (22). and seal
able increase in indicated fuel flow on fuel pressure/ (23) into port.
flow gage. k. Holding spring (20) compressed. carefully insert

rotor (17) into valve body (19), release spring com-
13-38. FUEL ON-OFF VALVE. (See figure 13-8). pressor, and visually inspect assembly for proper

seating of seal (23) to rotor.
13-39. DESCRIPTION. The fuel ON-OFF valve is a L. Lubricate spring (16) and ball (15) with Petro-
two position valve located just forward of the auxili- latum.
ary fuel pump under the pilot's floorboard. The valve m. Insert spring (16) Into rotor (17).
control knob is located on the left lower area of the n. Place ball (15) on top of spring (16).
pedestal Valve repair consists of replacement of o. Position cover (14) on valve body and turn rotor
component parts. (17) as required to index one of detents in cover.

p. Secure cover (14) to valve body (19) with screws
13-40. REMOVAL AND INSTALLATION. (See (13).
figure 13-8). q. Test rotation of rotor (17) for ease of operation

a. Drain all fuel from wing bays, reservoir, strain- and positive detent engagement.
er and liner. (Observe precautions in paragraph
13-3). 13-42. FUEL STRAINER. (See figure 13-11).

b. Remove carpeting and access plate.
c. Remove control cable from clamp on valve and 13-43. DESCRIPTION. The fuel strainer is located

control wire from valve arm. on the left forward side of the firewall. It is acces-
d. Disconnect and cap or plug both the inlet and sible through the left cowl flap opening or from above

outlet fuel lines. by removing the upper engine cowling. The fuel
e. Remove bolts from bracket and remove valve. strainer incorportes a quick drain valve. The valve
f. Reverse the preceding steps for installation. protrudes from the lower left side of the engine cowl-

Prior to replacing the access plate, service the fuel ing.
bays and check all connection for leaks. The valve
must also be checked for positive on and off position. NOTE

NOTE The fuel strainer can be disassembled,
cleaned and reasembled without re-

When installing the valve make certain the moving the assembly from the aircraft.
arrow on the valve points with the direction
of normal fuel flow. (Toward the engine). 13-44. DISASSEMBLY, REASSEMBLY.

a. Place ON-OFF fuel control in OFF position.
13-41. DISASSEMBLY, REPAIR AND REASSEMBLY. b. Drain fuel from strainer and lines with drain
a. Remove screws (13) securing cover (14) to valve valve (13).

body (19); carefully remove cover. c. Disconnect strainer drain line (11) from strainer
b. Remove ball (15) and spring (16) from rotor (17). bowl (6) and drain valve (13).
c. Slowly withdraw rotor (17) from valve body (19). d. Remove nut (9), step washer (8) and O-ring (7)

at bottom of bowl (6) and remove bowl (6) remove
NOTE O-ring (3).

e. Carefully unscrew Standpipe (5) and remove.
Removal of rotor (17) from valve body (19) f. Remove filter screen (4) and gasket (2). Wash
will allow seal (23), packing (22) washer filter screen and bowl in solvent (P-S-661) and dry
(21), and spring (20) to pop free. with compressed air.

g. Using a new gasket (2) Install filter screen (4)
d. Remove seal (23), packing (22), washer (21), and and standpipe (5). Tighten standpipe finger tight.

spring (20) from valve body (19). h. Using new 0-rings (3) and (7) Install bowl (6).
e. Remove packing (18) from valve body (19). The step washer (8) must be installed so that the step

seats against the O-ring (7), connect drain line (11).
NOTE I. Place ON-OFF fuel control In ON position.

j. Check for fuel leaks.
Reassembly of valve is facilitated by mounting k. Check drain valve (13) for operation.
in a bench vise or equivalent bench support.
making sure valve body (19) is protected from 13-45. VENTED FUEL FILLER CAPS.
damage. Fabrication of a spring compressor
is recommended before reassembly. Replace 13-46. DESCRIPTION. The filler cap on the standard
packings (21) and (18) whenever rotor (17) is system is constructed of red plastic. The filler cap
removed from valve body. on the extended range system is constructed of metal.

The cap assemblies incorporate a vent safety valve
f. Ensure all component parts are clean, then coat that provides vacuum and positive pressure relief

sparingly with lightweight oil. for the fuel bay. It is important that the cap is
g. Install new packing (18) into recess at top of cleaned on a. as required basis, if proper filler cap

valve body (19). sealing is to be maintained. Extra care is required
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umbrella thoroughly. removing all cotton fibers. 13-50. LEAK TESTING RED PLASTIC FILLER
Repeat until swabs show no discoloration. CAPS. The following procedure may be used to

b. If O-ring or outer seal grooves appear contami- detect fuel filler cap leakage.
nated. clean with Stoddard solvent or equivalent and a. Service the aircraft with approved fuel. filling
cotton swabs. each fuel bay.

c. Ascertain that all vent holes in check valve are b. Place the fuel selector in the OFF position.
unobstructed. c. Plug one of the fuel bay vent lines (where it

d. Clean cap body and lock plate, check for defects. protrudes beneath the wing) with a small rubber
e. If the umbrella continues to leak or is deterio- plug or tape.

rated it must be replaced. d. Connect a rubber hose to the other vent. Then
f. To remove umbrella, lubricate the umbrella tee into this hose a pressure measuring device, such

stem with (MIL-H-5606) hydraulic fluid to prevent as a water manometer, manifold pressure gage or
tearing the stem. airspeed indicator.

g. To replace umbrealla, lubricate the umbrella e. Blow into the open end of the hose. The pressure
stem with (MIL-H-5606) hydraulic fluid and use a must not exceed .7 psi which equals 20 inches of
small blunt tool to insert the retaining knob on the water on a water manometer, or 1. 43 inches Hg on a
umbrella stem into the check valve body to prevent manifold pressure gage, or 174 kts on an airspeed
damaging the stem. indicator.

13-49. REASSEMBLY. (See figure 13-12.) WARNING

NOTE Do not inhale fuel vapor while blowing into
the rubber hose.

If fuel was observed leaking around the cap
periphery prior to disassembly and the leak- f. It may take several applications of pressure to
age was not due to a bad O-ring or outer seal bring the bay to the desired pressure.
an additional split washer (16) may be added |
for a total of two, prior to reassemblying cap. WARNING
To make sure that these washers are not in-
stalled upside down, check to see that edges Do not apply regulated or unregulated air
of the split parallel the respective sides of pressure from an air compressor to the
the cap well. The addition of a washer under fuel vent. Over inflation and major struc-
the cap handle will increase the effort re- tural damage will occur if more than .7
quired to uncap the fuel tank. psi is applied.

a. Install spring (15) on stem (14). g. Pinch or close the rubber hose to sustain pres-
b, Install fuel cap body (2) on stem (14). sure in the fuel bay.
c. Check that three metal plates (12) on top rim of h. Apply a soap solution to the fuel filler caps and

lock plate (6) are aligned with three guide bosses on inspect for leakage around the rubber seal to filler
fuel cap body (2). neck junction, the fuel cap vent, and the fuel cap

handle stem. Load the cap sideways in all directions
CAUTION by pressing on the fuel cap vent housing by hand.

It is possible to install the handle pin in the NOTE
pin hole 180' out of the desired position, if
the alignment procedure in step "c" is not No leakage is permissible. If leaks are
followed. If the handle (1) is not installed present, replace the cap with a new unit
properly the FWD arrow on the cap will not or repair in accordance with Cessna
align with the arrow on the placard (9) when Service Information Letter SE80-59,
the cap is reinstalled. Supplement #1 dated, June 23, 1980.

d. Compress cap body (2) and lock plate (6), install CAUTION
split washer(s) (16) as required.
e. Install cap handle (1) on stem (14) so that the Care must be exercised in removing the

handle (1) will be in the open position. fuel filler caps until the system has been
f. Insert handle pin (17) through handle (1) and depressurized.

stem (14).
g. Connect fuel cap assembly to safety chain (10) i. After replacement of either fuel filler cap.

and reinstall fuel cap. Make certain that the arrow repeat the inspection.
on the fuel cap body (2) and the arrow on the placard j. Remove the rubber hose, unplug or remove the
(9) align. tape from the other fuel vent, and place the fuel

selector in the desired position.
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13-51. PRIMING SYSTEM. c. Unscrew knurled nut and remove plunger from
pump body.

13-52. DESCRIPTION. The priming system is d. Remove pump body from instrument panel.
comprised of a plunger-type manually-operated
primer, which draws fuel from the strainer and NOTE
forces it through a tee fitting to the aft end of each
intake manifold. Injecting the fuel into each mani- Visually inspect primer lines for crushed.
fold primes both banks of cylinders. kinked or broken condition. Insure proper

clamping to prevent fatigue due to vibration
13-53. REMOVAL AND INSTALLATION. and chafing.
a. With selector or fuel ON-OFF valve in OFF po-

sition, drain fuel from strainer and lines. e. Reverse the preceding steps for installation.
b. Disconnect and cap or plug all fuel lines at With selector or fuel ON-OFF valve in ON position.

primer. (Observe precautions in paragraph 13-3.) check for leaks and proper pumping action.
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SECTION 14

PROPELLER AND GOVERNOR

WARNING

When performing any inspection or mainte-
nance that requires turning on the master
switch, installing a battery, or pulling the
propeller through by hand, treat the propel-
ler 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 mal-
function, could cause the propeller to rotate.

Page No.
TABLE OF CONTENTS Aerofiche/Manual

PROPELLER . ........ 2E15/14-1 Removal ... ........ 2E19'14-5

Description ...... .2E15/14-1 Control Arm/Bearing Assembly ... 2E19 14-5

Repair .......... 2E15/14-1 Removal . ........ . 2F19/14-5
Trouble Shooting . .. .. . 2E16/14-2 Installation .. . ... . 2F19 14-5

Removal .. .. . .. . . 2E17/14-3 High RPM Stop Adjustment .... 2E20;14-6
Installation .. . .. . 2E17/14-3 Rigging Governor Control ..... 2E2014-6
Time Between Overhaul (TBO) . . 2E17/14-3 Time Between Overhaul (TBO) 2E20.14-6

Trouble Shooting ........ 2E17/14-3

14-1. PROPELLER

14-2. DESCRIPTION. These aircraft are equipped piston rearward, causing an increase in blade pitch
with an all-metal, constant-speed, three-blade, and a corresponding decrease in engine RPM, thus

single-action, governor-regulated propeller. A maintaining a constant engine speed through a vary-

single acting propeller uses oil pressure to effect a ing propeller load. Conversely if the throttle is

change of pitch in one direction only, relying on closed somewhat or if aircraft speed decreases, the

spring tension and blade moment to effect a change engine RPM will begin to decrease, again the gov-
in the opposite direction. Engine lubricating oil is erner senses this change, and effects a reduction in

boosted by this propeller governor, and supplied in oil pressure on the forward side of the propeller
the exact regulated amount to maintain preselected piston which allows the piston return spring and the

engine load through blade pitch. A balanced con- twisting moment of the propeller blades to decrease

dition between the governor flyweights and speeder the blade pitch, which increases the engine RPM to

spring will result in a no-change blade pitch previously selected speed.
action. However, either a decrease or increase in
engine RPM will be sensed by the governor fly 14-3. REPAIR. Metal propeller repair first involves
weights, and in turn will appropriately move the evaluating the damage and determining whether the

pilot valve to change blade pitch so the balance is repair will be a major or minor one. Federal Avia-

once more attained. If the throttle is opened more tion Regulations, Part 43 (FAR 43), and Federal
or if aircraft speed is increased, the engine RPM Aviation Agency, Advisory Circular No. 43.13 (FAA

will start to increase, the governor flyweights sense AC No. 43.13), define major and minor repairs, al-

this change, and position the pilot valve so oil pres- terations and who may accomplish them. When mak-

sure is increased on the forward side of the pro- ing repairs or alterations to a propeller FAR 43,

peller piston. This increased pressure moves the FAA AC No. 43.13 and the propeller manufacturer's
instructions must be observed.
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14-4. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

FAILURE TO CHANGE PITCH. Governor control disconnected or Check visually. Connect or re-
broken. place control.

Governor not correct for Check that correct governor is
propeller. (Sensing wrong.) installed. Replace governor.

Defective governor. Refer to paragraph 14-9.

Defective pitch changing mechanism Propeller repair or replacement
inside propeller or excessive pro- is required.
peller blade friction.

FAILURE TO CHANGE PITCH Improper rigging of governor Check that governor control arm
FULLY. control. and control have full travel. Rig

control and arm as required.

Defective governor. Refer to paragraph 14-9.

SLUGGISH RESPONSE TO Excessive friction in pitch Propeller repair or replacement
PROPELLER CONTROL. changing mechanism inside is required.

propeller or excessive blade
friction.

STATIC RPM TOO HIGH OR Improper propeller governor Perform static RPM check. Refer
TOO LOW. adjustments. to section 12 for procedures.

ENGINE SPEED WILL NOT Sludge in governor. Refer to paragraph 14-9.
STABILIZE.

Air trapped in propeller Trapped air should be purged
actuating cylinder. by exercising the propeller

several times prior to take-off
after propeller has been rein-
stalled or has been Idle for an
extended period.

Excessive friction in pitch Propeller repair or replacement
changing mechanism inside is required.
propeller or excessive blade
friction.

Defective governor. Refer to paragraph 14-9.

OIL LEAKAGE AT PROPEL- Damaged O-ring and seal between Check visually. Remove propeller
LER MOUNTING FLANGE. engine crankshaft flange and and install O-ring seal.

propeller.

Foreign material between Remove propeller and clean
engine crankshaft flange and mating surfaces; install new
propeller mating surfaces or O-ring and tighten mounting
mounting nuts not tight. nuts evenly to torque value

in paragraph 14-6, "e".

OIL LEAKAGE AT ANY Defective seals, gaskets, Propeller repair or replacement
OTHER PLACE. threads, etc., or incorrect is required.

assembly.
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14-5. REMOVAL (Refer to figure 14-1.) c. Lubricate lightly. new O-ring (7) and crankshaft
a. Remove spinner attaching screws (18), and re- pilot with clean engine oil, and install the O-ring

move spinner (1). spinner support (2). and spacers in the propeller hub.
(3). Retain spacers (3). d. Align propeller dowel pins with holes in crank-
b. Remove cowling as required for access to pro- shaft flange: push propeller carefully over crankshaft

peller mount nuts. until mating surfaces are approximately 1/4 inch
c. Loosen all mounting nuts (11) approximately 1/4" apart.

and pull propeller (16) forward until stopped by nuts. e. Install propeller attaching washers and nuts (11)
and move propeller as far aft on pilot as possible.

WARNING tighten nuts, and torque to 660 - 780 lb-in. See
figure 14-4.

Be certain the magneto is GROUNDED f. Install any spacers (3) used between spinner
before rotating propeller or engine. support and propeller cylinder, and install spinner

support and spinners. The spacers are used as
NOTE required to cause a snug fit between the spinner (1)

and the spinner support (2).
If optional propeller anti-ice system is
installed, the slip ring is held in place by 14-7. TIME BETWEEN OVERHAUL (TBO). Propel-
the propeller assembly. During removal, ler overhaul shall coincide with engine overhaul. but
the nine (9) slip ring wires should be dis- shall not exceed limits specified in McCauley Bulletin
connected at the spinner bulkhead to 137 and all revisions and supplements thereto. Refer
facilitate propeller assembly removal to Section 12 for engine overhaul periods.
without slip ring attached. Caution should
be used in slip ring removal from crank- 14-8. GOVERNOR.
shaft, so brushes aren't damaged, nor
slip ring scratched. See Section 15. 14-9. DESCRIPTION. The propeller governor is a

single-acting, centrifugal type, which boosts oil
NOTE pressure from the engine, and directs it to the pro-

peller where the oil is used to increase blade pitch.
As the propeller (16) is separated from the Oil pressure in a single acting governor is used to
engine crankshaft flange, oil will drain effect a change in blade pitch in one direction only.
from the propeller and engine cavities. The opposing pitch change action results from spring

tension working with the blade twisting moment when
d. Remove all propeller mount nuts (11) and pull oil pressure is reduced. Oil pressure is boosted from

propeller forward off the crankshaft (9). engine oil to governor operating pressure by the gover-
e. If desired the spinner bulkhead (8) can be re- nor oil pump. A pilot valve, speeder spring, and fly-

moved by removing bolts (12) and nuts attaching weights act correctly to direct oil flow to maintain
spinner bulkhead to propeller. constant engine load by changing propeller blade pitch.

14-6. INSTALLATION. NOTE
a. If the spinner bulkhead (8) was removed, posi-

tion bulkhead so the propeller blades will emerge Outward physical appearance of specific
from the spinner (1) with ample clearance and install governors is the same, but internal parts
spinner bulkhead attaching with bolts (12) and nuts. determine whether it uses oil pressure to

increase or decrease blade pitch. The
CAUTION propellers used on these aircraft require

governors which "sense" in a certain man-
Use care when installing the propeller over ner. "Sensing" is determined by the type
crankshaft, because metal scrapings can pilot valve installed in the governor, there-
become wedged between the crankshaft flange fore, it is important to ascertain that the
and propeller causing damage or oil leakage. governor is correct for the propeller being
When installing a new spinner bulkhead, trim used.
the inside diameter as necessary.

14-10. TROUBLE SHOOTING. When applying the
NOTE isolation process, using a governor known to be in

good condition will save time. If the "good" gover-
If aircraft is configured with optional anti- nor eliminates the trouble, the original governor
ice system, slip ring assembly must be was bad. If the trouble remains after installing a
installed with or prior to propeller assem- "good" governor, then the propeller is probably
bly. In either instance, take care not to where the fault lies. Removal, replacement, rigging,
install brushes in a manner to cause damage high-speed stop adjustment, desludging, and gasket
to them, and properly connect wiring at replacement are not major, and can be accomplished
spinner bulkhead. See Section 15. in the field. Repairs to propeller governors are

classified as major by Federal Aviation Regulation,
b. Clean propeller hub cavity, crankshaft, and which also stipulates who may make the required

propeller mating surface. repair actions.
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SECTION 15

UTILITY SYSTEMS
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15-1. UTILITY SYSTEMS. A two-speed cabin ventilator fan is lo-
cated above the headliner to circulate

15-2. HEATING AND VENTILATING SYSTEM. cabin air through the overhead outlets
during ground operations or pressurized

15-3. DESCRIPTION. The P210 aircraft utilizes an flight and also. to augment the ram air
integrated series of ducts and valves to supply fresh flow when in unpressurized flight.
air ventilation. heated or pressurized air to the cabin.

Distribution of ventilating airflow, obtained from the
15-4. CABIN HEAT. A full control range of heated ram air from the wing airscoops, is provided by the
cabin air is available when using the cabin heat con- overhead outlet system- Maximum cabin ventilation
trol. The control, CABIN HEAT, PULL ON, is me- during unpressurized flight is obtained by turning the
chanically connected to a valve, admitting ram air to pressurization switch off, opening the individual over-
a pressurization heat exchanger. The valve allows head outlets, turning the ventilation fan on HI, pushing
ram air at outside temperature or heated air from a the dump valve control handle full-in and adjusting the
shroud, surrounding the exhaust manifold, to pass cabin air selector control to obtain desired airflow
through the heat exchanger. Since the heat exchanger distribution from the forward or floor outlets. In hot
governs the temperature of bleed air fed to the cabin, weather, use of only the ram air from the wing air-
the setting of the cabin heat control will determine the scoops (dump valve pulled out) will provide the coolest
cabin air temperature. With the cabin heat control cabin temperatures.
pushed fully-in, the air entering the cabin will not be
heated. However, pulling the control fully-out results Whenever bleed air is being used for cabin ventilation
in maximum system heating of incoming cabin air. (dump valve control pushed full-in) with the cabin un-
Cabin heat can be selected with the pressurization pressurized (pressurization switch OFF), and the air-
system operating to pressurize the cabin or with the craft altitude is higher than set on the cabin altitude
cabin unpressurized. To obtain heated air flow, selector, any loss of electrical power, such as turn-
ensure the pressurized air dump valve control is ing off the master switch, will cause the cabin to
pushed fully-in; then select the desired cabin air pressurize. This occurs because the safety/dump
temperature by pulling out the cabin heat control as valve required electrical power to be held open. An
required. electrical power loss for any reason allows the valve

to close, causing the cabin to pressurize. Therefore.
15-5. VENTILATING SYSTEM OPERATION. if the master switch must be turned off in flight, it is
(Refer to figure 15-1. ) Ventilating airflow in the cabin, recommended that first, the dump valve control be
while in unpressurized flight, is available from any pulled full-out or the cabin altitude selector be ad-
of three sources, simultaneously or individually; justed to a value greater than the aircraft altitude.
bleed air from the engine turbocharger compressor, Under these circumstances, if ventilating air to the
ram air from an airscoop door on the lower side of cabin is desired, ram air from the wing airscoops
each wing, or outside air from the openable window in to the overhead outlets should be used.
the cabin entry door. When the aircraft is on the
ground, taxiing or parked, the cabin emergency exit 15-6. WINDSHIELD DEFROSTING OR DEFOGGING.
door can be opened to provide an additional ventilating (Refer to figure 15-1.) The aircraft incorporates
air source. provisions for windshield defrosting or defogging.

~Components include a valve, ducting, windshield
CAUTION outlets and a separate defroster control, labeled

DEFROST, PULL-ON. The defroster control is
The aircraft is not approved for flight with located directly above the cabin heat control, and is
the emergency exit door open. mechanically connected to the defroster valve. This

valve is located in the duct leading to the right side
NOTE floor level outlet in the cabin. When the defrost con-

trol is pulled out, the valve opens to admit bleed air
Distribution of pressurization source air to a series of fixed outlets at the base of the wind-
entering the cabin is controlled by the shield. The volume of airflow supplied to the wind-
cabin air selector control Ram air shield is, therefore, controlled by the setting of the
from the wing airscoops is directed to defrost control However, the temperature of the air
and controlled by the individual outlets. reaching the windshield will be the same as that sup-

15-3



MODEL P210 SERIES SERVICE MANUAL

plied to the floor level outlets, and this temperature as an outflow valve, and begins to regulate air flow
is dependent on the setting of the cabin heat control. from the cabin as the aircraft climbs through the
To obtain heated airflow to the windshield for de- altitude selected for pressurization to begin. The
frosting, the cabin heat control must be pulled to the outflow valve will continue to regulate air flow until
on position. maximum cabin differential pressure is reached, at

which point, the valve will maintain this pressure

15-7. TROUBLE SHOOTING. Most of the operational differential. The other valve is a safety dump valve
troubles in the heating and ventilation systems are that contains an electric solenoid which, when the
caused by sticking or binding air valves and their con- pressurization switch is placed in the OFF position,
trols, or damaged air ducting. In most cases, valves activates and opens the valve, dumping cabin pres-
or controls can be freed by proper lubrication. Dam- sure overboard. Both valves have as an integral
aged or broken parts should be repaired or replaced. part, differential pressure valves. The one in the
When checking controls, be sure valves respond free- outflow valve prevents cabin differential pressure
ly to control movement, that they move in the correct from exceeding 3.35 PSI. In the event this valve fails,
direction, and that they move through their full range another one, incorporated into the safety/dump valve.
of travel and seal properly. Check that hoses are will actuate and prevent the cabin differential pressure
properly secured and replace hoses that are burned, from exceeding 3. 50 PSI. Anytime the cabin is not
frayed or crushed. pressurized, outside air from the wing leading edge

intakes may be vented into the cabin through the over-

15-8. REMOVAL AND INSTALLATION OF head outlets. When the cabin is pressurized, the flow
COMPONENTS. of outside air is stopped by two pressure check valves,

a. Figure 15-1 can be used as a guide for removal located in the wing roots.
and installation of system components.

15-11. PRESSURIZATION CONTROLS AND INDICA-

15-9. CABIN PRESSURIZATION. TORS. (See figure 15-1.)

15-10. OPERATION. When the pressurized mode is 15-12. CABIN ALTITUDE SELECTOR. A cabin
selected, the bleed air from the aircraft engine turbo- altitude selector, labeled ALT SEL, is mounted on
charger compressor is ducted through a sonic ven- the lower left side of the instrument panel. This
turi (flow limiter) to a heat exchanger. At the heat control is used in selecting the altitude at which
exchanger, the bleed air is either heated or cooled, pressurization will begin and be maintained by con-
depending on the position of the cabin heat control on trolling the outflow valve. The selector control knob
the instrument panel If cool, pressurized air is has an outer scale marked SL, indicating sea level,
desired (cabin heat control pushed full-in), ram air and additional positions marked 1 through 10, indi-
from left side of the engine is directed through the cating thousands of feet. An inner scale is included
heat exchanger, cooling the bleed air. If heated air on this knob, which reflects the cabin altitude in
is desired, the cabin heat control is pulled out. This relation to the cabin altitude selected on the outer
action closes the heat exchanger to cool ram air flow, scale at maximum cabin pressure differential.
and instead, allows heated air, passing through a
shroud over the engine left exhaust manifold, to pass 15-13. CABIN PRESSURIZATION SWITCH. A
through the beat exchanger. Bleed air is heated by detent-equipped switch, adjacent to the cabin altitude
this air as It flows through the heat exchanger. From selector, turns the pressurization system on or off.
the heat exchanger, the bleed air is ducted to a dump depending on its position. The detent requires that
valve chamber on the engine side of the firewal This the switch be pulled out before repositioning, thus
chamber houses the pressurization system dump preventing inadvertent actuation. The two-position
valve and the cabin pressure check valve. In order switch is labeled PRESSURE, and is ON in the up
for pressurized bleed air to enter the cabin from the position, and OFF in the down position. When the
dump valve chamber, the dump valve control handle switch is placed in the ON position, electrical power
on the left side of the instrument panel must be pushed to a solenoid in the safety/dump valve is removed and
fully-in, closing the valve. Otherwise, with the dump the valve will close to permit pressurization. In the
valve handle pulled out (dump valve open), bleed air OFF position, electrical power is applied to the safety/
will dump from the chamber to the inside of the engine dump valve solenoid, and the valve will open to pre-
compartment, flowing overboard through the cowl vent pressurization. Loss of electrical power, for
flaps. The other component of the dump valve cham- any reason, will cause the safety/dump valve to close.
ber, the cabin pressure check valve, closes to pre-
vent a sudden loss in cabin pressure, such as when 15-14. DUMP VALVE CONTROL HANDLE. A
the dump valve is opened, or the engine fails to pro- T-handle, labeled CABIN PRESSURE, PULL TO
vide sufficient pressurized air flow. A cabin air DUMP, is located on the lower left side of the in-
selector valve chamber is located on the cabin side strument panel, adjacent to the master switch.
of the dump valve chamber. The air selector valve This handle is mechanically connected to the dump
allows selection of either a pair of forward outlets valve, located in the dump valve chamber, on the
or a pair of floor level fixed outlets, or both systems, engine side of the firewal When the handle is
depending upon the position of the air selector control. pulled, the dump valve opens and allows pressuri-
located on the lower right side of the instrument panel. zation air to flow overboard. With the handle pushed
Cabin pressure is controlled by two dual-purpose in, pressurized air flows to the cabin through the
valves on the aft cabin bulkhead. One valve functions selector valve.
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15-15. CABIN AIR SELECTOR CONTROL. A push- 15-18. CABIN ALTITUDE WARNING LIGHT. Any-
pull type control labeled FWD AIR/PUSH, FLOOR time the cabin altitude exceeds 12.400 = 100 feet. a
DEFROST/PULL, permits incoming pressurized air barometric switch closes and illuminates a red
to be directed to the two forward air outlets or to the press-to-test warning light labeled CABIN ALTITUDE.
two floor level outlets. With the cabin air selector The light. located on the upper left corner of the
control pushed fully in, pressurized air passes to the instrument panel. indicates that cabin altitude is too
forward outlets. With the control pulled fully out, all high and corrective action must be taken. Oxygen
airflow is diverted to the floor level outlets. A push- should be employed, if available. If oxygen is not
button type lock on the cabin air selector control available, the aircraft should be flown to a lower
allows positioning the control to any intermediate altitude. When the aircraft descends to a cabin alti-
setting between full in and full out, which results in tude of approximately 11,700 feet. the barometric
pressurized airflow to both pairs of outlets. switch opens and the warning light turns off.

15-16. CABIN RATE-OF-CLIMB INDICATOR. A 15-19. PRESSURIZATION SYSTEM OPERATION.
cabin rate-of-climb indicator is located on the left Refer to the Pilot's Operating Handbook for a con-
side of the instrument panel above the dump valve plete pressurization system operation description.
control handle. The instrument is vented directly
to the cabin and senses changes in pressure within 15-20. EMERGENCY OPERATION. In the event of
the cabin to show cabin rate-of-climb or descent. contamination of the pressurized air from oil, smoke

or exhaust fumes in the pressurized air system. it
15-17. CABIN ALTITUDE/DIFFERENTIAL is possible to dump the pressurized air overboard by
PRESSURE INDICATOR. This instrument located pulling the dump control full aft. A check valve.
adjacent to the cabin rate-of-climb indicator, shows located on the cabin side of the firewall, will close.
both cabin altitude and differential pressure. It has preventing rapid loss of cabin pressure. Cabin
two dials and two pointers. The outside dial indicates altitude will then rise to aircraft altitude.
cabin altitude, and the inside dial indicates the pres-
sure differential between cabin pressure and atmos-
pheric pressure. The instrument is vented to the
aircraft cabin and the static air source.
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15-21. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

CABIN DOES NOT PRESSURIZE. Safety valve will not close. Check position of pressurization
(Turbocharger operating within switch; should be ON.
limits outlined in Section 12 of
this manual.) Check vent screen; if dirty, clean.

Check circuitry to valve solenoid.

Outflow valve will not control. Check setting of cabin altitude
controller.

Check screen on altitude controller.
if obstructed, clean.

Insufficient air supply. Check position of pressurized air
dump controls; "Push in" for pres-
surization. Check venturi, ducting,
connections, valving and rigging for
leaks; repair.

CABIN PRESSURE WILL NOT Insufficient air supply. Check position of pressurized air
GO TO MAXIMUM DIFFER- dump controls; "Push in" for pres-
ENTIAL. (Turbocharger surization. Check venturi, ducting.
operating within limits out- connections, valving and rigging for
lined in Section 12 of this leaks; repair.
manual. )

Excessive cabin leakage. Locate leakage areas and repair as
required.

Outflow valve not regulating Replace valve.
properly.

Cabin differential gage not indi- Replace gage.
eating properly.

Fresh air check valve not sealing. Inspect valves. Clean or repair as
required.

CABIN PRESSURE EXCEEDS Outflow valve not regulating Replace valve.
MAXIMUM DIFFERENTIAL. properly.

Cabin differential gage not indi- Replace gage.
cating properly.

Safety valve not regulating If more than 3. 5 psi. replace valve.
properly.

CABIN PRESSURE GOES TO Outflow valve controlling Control line plumbing leaking or
MAXIMUM DIFFERENTIAL immediately. ruptured.
INDEPENDENT OF AIR-
CRAFT ALTITUDE. Leak in casting of outflow valve;

replace.
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15-21. TROUBLE SHOOTING (Cont):

TROUBLE PROBABLE CAUSE REMEDY

CABIN ALTITUDE OVER- Poppet valve is sticking in Replace selector.
SHOOTS ALTITUDE ON closed position.
SELECTOR.

CABIN PRESSURE Safety Valve Discrepant Replace Safety Valve.
FLUCTUATION ON
FULL DIFFERENTIAL.

If volume of shop air is adequate and aircraft can be pressurized on the ground,
then cabin leak down rate can be checked as follows:

a. Connect shop air to hose (2) between heat exchanger and firewall.

b. Connect a mercury manometer to the small connection (1) located
on the right hand side of the firewall.

c. Disconnect hose (5) between cabin altitude controller (3) and outflow valve (4).

d. Turn master switch on and turn cabin pressure switch on.

e. Close cabin windows and door and lock from outside with key.

f. Apply shop air through a control valve to permit gradual flow.

.......
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15-21. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

g. Increase cabin pressure to 6. 5" of mercury and turn off air control valve.

h. Start timing when manometer descends through 6" of mercury.

i. Note time manometer reaches 4" of mercury.

j. Leak down rate is acceptable, if time noted between steps "h" and "i" is no
less than 10 seconds.

P210 CABIN PRESSURE LEAK CHECK POINTS.

1. Cabin door seal
2. Emergency door seal
3. Landing gear bulkhead (forward channel)
4. Downlock actuator boot (Check for leaks with gear retracted)
5. Nose gear steering boot
6. Base of hat section channels on aft pressure bulkhead (at floorboard)
7. Hat section stringers running through aft pressure bulkhead outboard

of overhead windows (plug inside of stringer)
8. Seals around carry-thru spar
9. Fresh air check valves in wing roots

10. Water drain check valves
11. Tunnel area under pedestal up to firewall
12. Forward firewall (wire bundle and engine control holes)
13. Forward firewall upper outboard corners
14. Seals on floorboard covers (aft of landing gear bulkhead)

CABIN ALTITUDE Faulty turbocharger controller. Troubleshoot turbocharger
INCREASES WITH per Section 12 of this manual.
REDUCED POWER.

CABIN DEPRESSURIZES Switch inadvertently turned to Place switch ON; check switch,
SUDDENLY OR INTER- OFF. wiring or solenoid valve in safety
MITTENTLY. valve for operation and security.

CABIN PRESSURIZATION Obstruction in heat exchanger Remove obstruction.
AIR NOT COOLING ram air duct.
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-22. REMOVAL AND INSTALLATION OF COM- The system consists of an outflow valve controller,
- PONENTS (Refer to figure 15-1.) an outflow valve, a safety valve, an auxiliary volume

. Remove and install safety valve and/or outflow tank. two differential pressure controllers, a sole-
.tive as follows: noid air valve and a switch. The system has a dif-

1. Peel cover from forward side of pressure ferential pressure of 3.35 PSI. This differential
bulkhead and disconnect wires and tubes from valve. provides a 12,127 foot cabin at a airplane operating

2. Working through aft baggage compartment, cut altitude of 23,000 feet, a 10,000 foot cabin at an
safety wire from attaching bolts; remove bolts. airplane altitude of 20,000 feet, and a 4,000 foot

3. Remove valves from pressure bulkhead. cabin at an airplane altitude of 12,000 feet. Cabin
pressure as well as rate of change of the cabin pres-

NOTE sure is controlled with the outflow valve controller.
The cabin altitude selector knob on the outflow valve

Use all new gaskets when installing safety controller allows the selection for cabin pressuriza-
valve or outflow valve. The rubber por- tion to start anywhere between sea level and 10,000
tion of the valves may be cleaned with dish feet. The smaller knob on the outflow valve con-
washing detergent or isopropyl alcohol. troller controls cabin pressure rate of change.

4. To install valve, have an assistant hold valve Two valves are mounted on the aft bulkhead. The
in place from inside cabin while bolts are being right-hand valve is connected to the controller by
started. a .25 dia. plastic tube and controls cabin pressure

5. Snug bolts down evenly and torque bolts (alter- up to maximum differential The left-hand valve,
-nating from side-to-side and top-to-bottom) to value called a safety valve, provides means for the pilot

specified in figure 15-1. to initiate pressurization or to dump cabin pressure.
6. Install new safety wire through bolts and re- A panel-mounted switch is wired to the solenoid air

connect wires and tubes to valve(s). valve. The solenoid air valve is plumbed into a
7. Replace bulkhead cover. .25 diaplastic tube which runs between the safety

b. Figure 15-1 may be used as a guide while re- valve and the airplane vacuum system. Both the
moving and installing remaining components. outflow and safety valve incorporate an automatic

negative pressure relief. A differential pressure
15-22A. CABIN PRESSURIZATION. (GARRETT controller is plumbed into both the outflow and safety
SYSTEM). valves. These controller, located next to each valve,

control maximum differential pressure. The outflow
15-22B. OPERATION. When the pressurized mode is valve differential pressure controller is set at 3.35 +
selected, the cabin pressure switch is in the pres- .10, -.06 PSI and the safety valve differential pressure

surized position, dump valve control is pushed full in controller is set at 3.40 .10.
and the cabin outflow valve controller set approxi-
mately 500 to 1000 ft. above field elevation. This 15-22C. PRESSURIZATION CONTROLS AND INDI-
allows air from the compressor section of the engine CATORS (See figure 15-2A.)
turbocharger to presurise the abin. Bleed air from
the engine turbocharger compressor section flows to 15-22D. CABIN ALTITUDE CONTROL. A cabin
theinduction section and also through a venturi (flow altitude control, labeled ALT SEL, is mounted on
miter) through a dual pass heat exchanger and the lower left side of the instrument panel The

firewall diverter valve into the cabin when the air cabin outflow valve controller is used to select the
pressure climbs above the set altitude. At the dual desired altitude from 500 feet below sea level to
pass heat exchanger, pressurized air can be cooled 10,500 feet at which pressurization begins. The selec-
-r heated as desired. For cooling, outside air is tor control knob rotates a dual scale below a fixed

directed from above the baffles on the left side of the window. The outer scale marked SL, Indicating sea
cowl, through the heat exchanger and then dumped level and additional positions marked 1 through 10,
overboard. When heating of pressurized air is re- indicating thousands of feet. An inner scale reflects

quired. air under the baffles is pulled through shroud the aircraft altitude in relation to the cabin altitude
around the left-hand exhaust stack assembly, routed selected on the outer scale at maximum normal cabin
through the heat exchanger and then dumped over- pressure differential. A second knob on the lower left

board. Ambient and heated air can be mixed to pro- hand side of the cabin altitude control is labeled.
vide a range of cabin air temperatures. In the cabin, RATE CONTROL. This knob controlse the size of an

pressurized air flows from the diverter valve on the orifice, vented to cabin pressure, at the back of the
tirewall. through a duct to outlets on the forward unit. The size of the orifice, determines the rate at
doorposts. The pressurized air can also be directed which the cabin altitude control changes the cabin
to outlets on the firewall In the event of contamina- pressure.
tion of the pressurized air from oil, smoke. or ex-
haust fumes in the pressurization air system, it is 15-22E. CABIN PRESSURIZATION SWITCH. A
possible to dump the pressurized air overboard by detent-equipped switch, adjacent to the cabin alti-
pulling the dump valve control full aft. A check valve tude selector, turns the pressurization system on
located on the cabin side of the firewall will close or off, depending on its position. The detent re-
preventing rapid loss of cabin pressure. Cabin ele- quires that the switch be pulled out before reposition-
vation will then raise to aircraft altitude.
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ing. thus preventing inadvertent actuation. The two- control handle. The instrument is vented directly
position switch is labeled PRESSURE. and is ON in to the cabin and senses changes in pressure within
the up position, and OFF in the down position. When the cabin to show cabin rate-of-climb or descent.
the switch is placed in the ON position. electrical
power to a solenoid in the safety/dump valve is re- 15-221. CABIN ALTITUDE/DIFFERENTIAL
moved and the valve will close to permit pressuriza- PRESSURE INDICATOR. This instrument located
tion. In the OFF position, electrical power is applied adjacent to the cabin rate-of-climb indicator, shows
to the safety/dump valve solenoid, and the valve will both cabin altitude and differential pressure. It has
open to prevent pressurization. Loss of electrical two dials and two pointers. The outside dial indicates
power, for any reason, will cause the safety/dump cabin altitude, and the inside dial indicates the pres-
valve to close. sure differential between cabin pressure and atmos-

pheric pressure. The instrument is vented to the
15-22F. DUMP VALVE CONTROL HANDLE. A aircraft cabin and the static air source.
T-handle, labeled CABIN PRESSURE, PULL TO
DUMP. is located on the lower left side of the in- 15-22J. CABIN ALTITUDE WARNING LIGHT. Any-
strument panel, adjacent to the master switch. This time the cabin altitude exceeds 12,325 = 175 feet. a
handle is mechanically connected to the dump valve, barometric switch closes and illuminates a red
located in the dump valve chamber, on the engine side press-to-test warning light labeled CABIN ALTITUDE.
of the firewall. When the handle is pulled, the dump The light, located on the upper left corner of the
valve opens and allows pressurization air to flow instrument panel, indicates that cabin altitude is too
overboard. With the handle pushed in, pressurized high and corrective action must be taken. Oxygen
air flows to the cabin through the selector valve. should be employed, if available. If oxygen is not

available, the aircraft should be flown to a lower
15-22G. CABIN AIR SELECTOR CONTROL. A push- altitude. When the aircraft descends to a cabin alti-
pull type control labeled FWD AIR/PUSH, FLOOR tude of approximately 11,700 feet, the barometric
DEFROST/PULL, permits incoming pressurized air switch opens and the warning light turns off.
to be directed to the two forward air outlets or to the
two floor level outlets. With the cabin air selector 15-22K. PRESSURIZATION SYSTEM OPERATION.
control pushed fully in, pressurized air passes to the Refer to the Pilot's Operating Handbook for a con-
forward outlets. With the control pulled fully out, all plete pressurization system operation description.
airflow is diverted to the floor level outlets. A push-
button type lock on the cabin air selector control 15-22L. EMERGENCY OPERATION. In the event of
allows positioning the control to any intermediate contamination of the pressurized air from oil, smoke
setting between full in and full out, which results in or exhaust fumes in the pressurized air system, it
pressurized airflow to both pairs of outlets. is possible to dump the pressurized air overboard by

pulling the dump control full aft. A check valve,
15-22H. CABIN RATE-OF-CLIMB INDICATOR. A located on the cabin side of the firewall, will close,
cabin rate-of-climb indicator is located on the left preventing rapid loss of cabin pressure. Cabin
side of the instrument panel above the dump valve altitude will then rise to aircraft altitude.
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15-22M. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

CABIN DOES NOT PRESSURIZE. Safety valve will not close. Check position of pressurization
(Turbocharger operating within switch; should be ON.
limits outlined in Section 12 of
this manual.) Check vent screen; if dirty, clean.

Check circuitry to valve solenoid.

Outflow valve will not control. Check setting of cabin altitude
controller.

Check screen on altitude controller.
if obstructed, clean.

Insufficient air supply. Check position of pressurized air
dump controls; "Push in" for pres-
surization. Check venturi, ducting,
connections, valving and rigging for
leaks; repair.

CABIN PRESSURE WILL NOT Insufficient air supply. Check position of pressurized air
GO TO MAXIMUM DIFFER- dump controls; "Push in" for pres-
ENTIAL. (Turbocharger surization. Check venturi, ducting,
operating within limits out- connections, valving and rigging for
lined in Section 12 of this leaks; repair.
manual.)

Excessive cabin leakage. Locate leakage areas and repair as
required.

Outflow valve not regulating Replace valve.
properly.

Cabin differential gage not indi- Check with HG monometer.
eating properly. Replace gage.

Fresh air check valve not sealing. Inspect valves. Clean or repair as
required.

CABIN PRESSURE EXCEEDS Differential Pressure Controller Replace valve.
MAXIMUM DIFFERENTIAL. Valve not regulating properly.

Cabin differential gage not indi- Check with HG monometer.
cating properly. Replace gage.

Differential Controller not regu- If more than 3. 5 psi, replace valve.
latng properly.

CABIN PRESSURE GOES TO Outflow valve controlling Control line plumbing leaking or
MAXIMUM DIFFERENTIAL immediately. ruptured.
INDEPENDENT OF AIR-
CRAFT ALTITUDE. Leak in casting of outflow valve;

replace.
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15-22M. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

CABIN ALTITUDE OVER- Poppet valve is sticking in Replace selector.
SHOOTS ALTITUDE ON closed position.
SELECTOR.

CABIN PRESSURE Safety Valve Discrepant Replace Safety Valve.
FLUCTUATION ON
FULL DIFFERENTIAL.

If volume of shop air is adequate and aircraft can be pressurized on the ground,
then cabin leak down rate can be checked as follows:

a. Connect shop air to hose (2) between heat exchanger and firewall.

b. Connect a mercury manometer to the small connection (1) located
on the right hand side of the firewall.

c. Disconnect hose (5) between cabin altitude controller (3) and outflow valve (4).

d. Turn master switch on and turn cabin pressure switch on.

e. Close cabin windows and door and lock from outside with key.

f. Apply shop air through a control valve to permit gradual flow.

//
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15-22M. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

g. Increase cabin pressure to 6. 5" of mercury and turn off air control valve.

h. Start timing when manometer descends through 6" of mercury.

i. Note time manometer reaches 4" of mercury.

j. Leak down rate is acceptable, if time noted between steps "h" and "i" is no
less than 10 seconds.

P210 CABIN PRESSURE LEAK CHECK POINTS.

1. Cabin door seal
2. Emergency door seal
3. Landing gear bulkhead (forward channel)
4. Downlock actuator boot (Check for leaks with gear retracted)
5. Nose gear steering boot
6. Base of hat section channels on aft pressure bulkhead (at floorboard)
7. Hat section stringers running through aft pressure bulkhead outboard

of overhead windows (plug inside of stringer)
8. Seals around carry-thru spar
9. Fresh air check valves in wing roots

10. Water drain check valves
11. Tunnel area under pedestal up to firewall
12. Forward firewall (wire bundle and engine control holes)
13. Forward firewall upper outboard corners
14. Seals on floorboard covers (aft of landing gear bulkhead)

CABIN ALTITUDE Faulty turbocharger controller. Troubleshoot turbocharger
INCREASES WITH per Section 12 of this manual
REDUCED POWER.

CABIN DEPRESSURIZES Switch inadvertently turned to Place switch ON; check switch,
SUDDENLY OR INTER- OFF. wiring or solenoid valve in safety
MITTENTLY. valve for operation and security.

CABIN PRESSURIZATION Obstruction in heat exchanger Remove obstruction.
AIR NOT COOLING ram air duct.
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AIR SCOOP PRESSURIZED & HEATED

SCHEMATIC
CABIN HEAT VALVE

OUT

HEAT EXCHANGER

IN

PRESSURIZED AIR DUMP VALVE SONIC VENTURI (FLOW LIMITER)

AIR SCOOP

CABIN AIR SELECTOR VALVE
DEFROSTER VALVE
AND OUTLETS

FORWARD AIR OUTLET (TYP) AND OUTLETS
CABIN HEAT CONTROL

PRESSURIZED AIR
DUMP VALVE CONTROL DEFROST CONTROL

FLOOR LEVEL OUTLET (TYP) CABIN AIR CONTROL
ALTTUDE

WING LEADING EDGE SELECTOR WING LEADING EDGE

CABIN
PRESSURIZATION
SWITCH

CABIN PRESSURE
OVERHEAD CABIN CHECK VALVE (TYP)
VENTILATION FAN

CHECK VALVE OVERHEAD DIRECTIONAL
OUTLET (TYP)

SAFETY DUMP VALVE

CONTROL POSITIONS

CABIN PRESSURE CODE
PULL TO DUMP: TURBINE

PUSH PRESSURIZED AIR

CABIN PRESSURIZATION SWITCH:
ON STATIC AIR

CABIN HEAT:
PUSH OFF RAM AIR

DEFROST: CABIN DIFFERENTIAL
PUSH OR PULL AIR PRESSURE

DIFFE RENTIAL
OUTFLOW VALVE

VALVES

Figure 15-2B. Cabin Air Flow Schematic (Sheet 2 of 3)
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15-22N. REMOVAL AND INSTALLATION OF COM- "inflate" the boots. Ice on the boots will then be
PONENTS (See figure 15-2A) removed by normal in-flight air forces. Controls
a. Remove and install safety valve and/or outflow for the system consist of a spring-loaded on-off

valve as follows: rocker switch on the left switch and control panel, a
1. Peel cover from forward side of pressure pressure indicator light on the upper left side of the

bulkhead and disconnect wires and tubes from valve. instrument panel, and a 5-amp "pull-off' type circuit
2. Working through aft baggage compartment, breaker on the left sidewall circuit breaker paneL

remove nuts. The two-position de-icing switch, labeled DE-ICE
3. Remove valves from pressure bulkhead. PRESS, is spring-loaded to the normal off (lower)

position. When pushed to the ON (upper) position and
NOTE released, it will activate one de-icing cycle. Each

time a cycle is desired, the switch m-st be pushed to
Use all new gaskets when installing safety the ON position and released. If necessary, the sys-
valve or overflow valve. The plastic portion tem can be stopped at any point in the cycle (deflating
of the valves may be cleaned with dishwashing the boots) by pulling out the circuit breaker labeled
detergent or isopropyl alcohol. WING, DE-ICE. During a normal de-Icing cycle,

the boots will Inflate according to the following se- -
4. To install valve, have an assistant hold valve quence: first, the horizontal stabilizer boots will

in place from inside cabin while nuts are being inflate for approximately six seconds, then the in-
started. board boots inflate for the next six seconds, followed

5. Snug nuts down evenly and torque bolts (alter- by the outboard wing boots for another six seconds.
nating from side-to-side and top-to-bottom) to The total time required for one cycle is approimately
10-12 lbs. inch 18 seconds. The pressure indicator light, labeled

6. Install new safety wire through bolts and re- DE-ICE PRESSURE, should lluminate when the hori-
connect wires and tubes to valve(s). zontal stabiller boots reach proper operating pre---

7. Replace bulkhead cover. sure. At lower altitudes, it should come on within
b. Figure 15-1 may be used as a guide while re- one to two seconds after the cycle is initiated and re-

moving and installing remaining components. main on for approimately 17 seconds if the system
is operating properly. At higher altitudes, the light

15-23. DE-ICE AND ANTI-ICE SYSTEMS. will come on initially within three seconds and will go
oft for one to three seconds during sequencing. The

15-24. WING AND HORIZONTAL STABILIZER system may be recycled six seconds after the light
THREE-CYCLE DE-ICE SYSTEM. (See figure 15-3.) goes out. The absence of Illumination during any one

of the three sequences of a cycle indicates insufficient
15-25. DESCRIPTION. The system consists of pressure for proper boot inflation and effective de-
pneumatically-operated boots, dual engine-driven icing ability. An ice detector light is also installed
vacuum pumps, an annunciator light to monitor sys- to facilitate detection of wing ice at night or during
tem operation, system controls and the hardware reduced visibility. The ice detector light system
necessary to complete the system. consists of a light installed on the left side of the

cowl deck forward of the windshield which is posi-
15-26. SYSTEM OPERATION. The boots expand tioned to illuminate the leading edge of the wing, and
and contract, using pressure or vacuum from the a rocker-type switch, labeled DE-ICE LIGHT, lo-
engine-driven vacuum pumps. Normally, vacuum is cated on the left switch and control panel
applied to all boots to hold them against the leading
edge surfaces. When a de-icing cycle is initiated,
the vacuum is removed and pressure is applied to
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15-27. TROUBLE SHOOTING

ENGINE OPERATING AND
ELECTRICAL POWER APPLIED

ONE OR MORE BOOTS NO BOOTS INFLATE
DO NOT INFLATE

CHECK -NO BUS VOLTAGE AT
TIMER OK? RED TIMER LEAD? NO

REPLACE
~ TIMER CHECK SWITCH

YES CIRCUIT BREAKER,
AND WIRING

EACH FLOW
VALVE OK? NO CHECK

RE PLACE
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15-27. TROUBLE SHOOTING (Cont.)

ENGINE OPERATING AND
ELECTRICAL POWER APPLIED

BOOTS INFLATE DE-ICE PRESS LIGHT
SLOWLY DOES NOT ILLUMINATE
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F

1. Hose - To Pressure Control Valve
2. Firewall
3. Relief Valves
4. Vacuum Hold-Down Line
5. Vacuum Manifold
6. Hose - To Pressure Control Valve
7. Cooling Hoses
8. Vacuum Pumps

Figure 15-3. Wing and Horizontal Stabilizer De-Icing System (Sheet 1 of 5) 15-31
'-... . ~ ~ ~ ~ 153
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15-28. DE-ICE SYSTEM FUNCTIONAL CHECK. CAUTON
(See figure 15-3.)
a. Electrical Controls Check: Do not attempt air pressure check with

1. Check wing de-ice circuit breaker (39) closed. de-ice timer module connected into the
2. Check de-ice pressure switch (50) off (spring- circuit.

loaded to off position).
3. Turn master switch on. 5. Connect a vacuum source (5. 6 in. Hg mini-
4. Press de-ice pressure light (46) to check light mum) to right pump vacuum hose.

circuit and bulb. Make sure dimming shutter is open. 6. Connect a switched 28 VDC electrical source
5. Turn master switch off. to right pressure control valve.

b. Vacuum Relief Valve(s) Adjustment. 7. Insert pressure probe equipped with vacuum/
1. Refer to Section 16 of this manual for vacuum pressure gage into the rubber hose connecting tail

relief valve(s) adjustment. boots with tail boot flow valve.
c. Preflight System Check: 8. Turn on pressure and vacuum sources.

1. With vacuum relief valve(s) adjusted and en- Verify that pressure flow is being vented overboard
gine running from 2200 to 2500 rpm, check both at right pressure control valve and no flow is present
buttons on the suction gage are retracted out of sight either in or out of disconnected hoses at left vacuum
and vacuum is normal. pump. Pressure gage on probe should read 4. 5-4. 6

2. Place de-ice pressure switch (50) on, and in. Hg vacuum
release. 9. Switch on electrical power to right pressure

3. Check that de-ice pressure light (46) comes on control valve and actuate tail boot flow control manu-
within one second, remains on for 18 seconds, then ally.
shuts off.

4. Check boots for inflation during 18 second NOTE
cycle as follows: First six seconds tail section boots,
then inboard wing boots for next six seconds. finally Flow valves can be actuated mechanically
the outboard wing boots inflate for six seconds com- by depressing the solenoid plunger inward
pleting one cycle. using the fingers. This procedure elimi-

5. The absence of or slow illumination of the nates the necessity of disconnecting and
de-ice pressure light during any one of the three reconnecting electrical leads.
sequences of a cycle indicates insufficient pressure
for proper system operation. 10. Overboard flow at pressure control valve

d. Timer Check: should stop and pressure air should inflate tail boots.
1. Refer to paragraph 15-41 for timer checks. Pressure gage should show 18 *. 5 psi with audible

e. Air Pressure Check: venting of pressure air from pressure regulator
valve (31) evident. Recheck for absence of airflow

NOTE out of left pressure control valve.
11. With pressure control valve energized turn

This check may be performed in the engine off pressure source using hand-operated valve.
compartment. Pressure leak-down as shown by probe pressure

gage should be 2 psi per minute or less. Use soap
1. Disconnect both pressure hoses (1) and (6) and water solution to locate leaks, turn off power

from pressure control valves (9). to left pressure control valve, repair leaks and
2. Connect a source of clean regulated dry air retest until leak-down rate is within tolerance.

pressure (21 *lpsig) fitted with a hand-operated 12. Insert pressure probe into hose connecting
valve or check valve and an in-line air pressure outboard wing boots with outboard boot flow control
gauge to right pump pressure hose (1). valve and repeat steps 8 thru 11 noting leaks.

13. Insert pressure probe into hose connecting
NOTE inboard wing boots with inboard boot flow control

valve and repeat steps 8 thru 11 noting leaks.
A test kit (#343) for testing vacuum and 14. Disconnect pressure and vacuum sources
pneumatic de-ice system is available from right vacuum pump hoses and connect to left
from Airborne, 711 Taylor Street, pump hoses.
Elyria, Ohio 44035, or the Cessna 15. Turn on pressure and vacuum sources.
Supply Division. This kit contains the Verify that pressure flow is being vented overboard
necessary equipment and supplemental at left pressure control valve and no flow is present
instructions to perform this check. either in or out of disconnected hoses at right pump.

Probe pressure gauge should read 4. 5-5. 6 in. Hg
3. Disconnect left and right vacuum inlet hoses vacuum.

from left and right vacuum pumps (8). 16. Switch on electrical power to left pressure
4. Disconnect electrical leads from pressure control valve. Overboard flow at pressure control

control valves (9). valve should stop. Check for no airflow from right
pressure control valve and audible venting of pressure
air from pressure regulator valve (31) evident.
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17. With probe air pressure gauge inserted into 15-30. CLEANING DE-ICE BOOTS.
hose connecting any flow valve with its associated
de-ice boot, actuate flow valve manually, and re- CAUTION
check probe air pressure gauge reads 18 ±. 5 psi.

18. Disconnect test equipment and reconnect Use only the following instructions when clean-
pressure and vacuum lines to vacuum pumps. ing de-ice/anti-ice boots. Disregard instruc-

19. Reconnect wiring to pressure control valves. tions which recommend petroleum base liquids
(MEK, non-leaded gasoline, etc.) which can

15-29. ADHESION TEST. harm boot material.
a. Using excess material trimmed from ends of any

wing or empennage de-ice boot, prepare one test a. Clean boots with mild soap and water. then rinse
specimen for each de-ice boot installed. thoroughly with clean water.

b. This specimen should be one-inch wide and four
or more inches long. NOTE

c Cement specimen to installation surface adjacent
to installed de-ice boot, following the identical proce- Isopropyl alcohol can be used to remove
dure used for boot installation, grime which cannot be removed using

d. Leave one-inch of the strip uncemented to attach soap. If isopropyl alcohol is used for
a clamp. cleaning, wash area with mild soap and

e. Four hours or more after de-ice boot installa- water, then rinse thoroughly with clean
tion, attach a spring scale to uncemented end of each water.
strip and measure force required to remove the strip
at a rate of one-inch per minute. The pull shall be 15-31. CLEANING SYSTEM AND COMPONENTS.
applied 180° to the surface. (Strip doubled back on Follow procedures as outlined in Section 16 of this
itself). manual for removal and installation. In general,

f. A minimum of five pounds tension (pull) shall be low pressure, dry compressed air should be used
required to remove test strip, in cleaning vacuum system components. Suction

relief valve should be washed with Stoddard solvent,
NOTE then dried with low-pressure air blast.

If less than five pounds is required accept- CAUTION
ability of the de-ice boot adhesion shall be
based on carefully lifting one corner of the Never apply compressed air to lines or
de-ice boot in question sufficiently to attach components installed in aircraft. The
a spring clamp and attaching a spring scale excessive pressures will damage gyros.
to this clamp. Pull with force 180" to the If an obstructed line is to be blown out,
surface, and in such a direction that the de- disconnect at both ends and blow from
ice boot tends to be removed on the diagonal instrument panel out.
If a force of five pounds per inch of width
can be exerted under these conditions, the 15-32. DE-ICE AND ANTI-ICE BOOT PROTECTIVE
installation shall be considered satisfactory. PRODUCTS. Two rubber treatment products, Age
Width increases as corner peels back. Master #1, and Icex are approved for use on de-ice

boots and anti-ice boots of Cessna aircraft. Age
g. Re-cement corner following installation proce- Master #1 protects the rubber against deterioration

dure. from ozone, sunlight weathering, oxidation and polu-
tion. Icex helps retard ice adhesion and keeps the

CAUTION boots looking new longer; both products are produced
and recommended by B. F. Goodrich. Age Master #1

Failure to achieve five pounds adhesion per (part #74-451-127) and Icex (part # ICEX) are avail-
inch of width requires reinstallation of the able from the Cessna Supply Division.
de-ice boot a. Mask surrounding areas before applying Age

Master #1 to clean, dry boot surfaces. Apply with
NOTE a cheesecloth swab. DO NOT SPRAY this product;

a rubbing or brushing action is required for the pro-
Possible reasons for failure are: dirty sur- tective agent to penetrate the rubber surfaces. Apply
faces, cement not mixed thoroughly. Corro- three or more coats allowing a 5 to 10 minute drying
sion of metal skin may occur if good adhesion period between applications. However, the total
is not attained, especially around rivet heads amount applied should not exceed 0. 3 to 0. 4 ounce
and metal skin splices. If these adhesion per square foot of boot surface.
requirements are met, the aircraft may be b. Mask surrounding areas before applying a light
flown immediately. Do not inflate de-ice coat of Icex with a cheesecloth swab to clean, dry
boots within 48 hours of installation. boot surfaces. A heavy coat of Icex will result in a
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sticky surface which collects dust and dirt. One h. Wipe patch and surrounding area from center of
quart of Icex will cover approximately 500 square patch outward with a cloth slightly dampened with
feet. If boots have been treated with Age Master 1, MEK.
allow it to dry for a minimum of 24 hours before i. Apply one light coat of A-56-B conductive cement
applying the Icex. Apply Icex Spanwise in a single (B. F. Goodrich part number 74-451-11) to restore
continuous back and forth motion. conductivity.

CAUTION| NOTE

Protect adjacent areas, clothing, and wear Satisfactory adhesion should be obtained in
plastic or rubber gloves during application. four hours; however, if the patch is allowed
Age Master stains clothing and Icex con- to cure for a minimum of twenty minutes.
tains silicone which makes paint touch-up the de-ice boots may be inflated to check
nearly impossible. Waterless hand cleaner the repair.
is beneficial for cleaning hands, equipment
and clothing. 15-34. APPROVED REPAIRS. (Damage to Tube

Area.)
Age Master #1 and Icex coatings last approximately
150 hours on wing and stabilizer boots and 15 hours NOTE
on propeller boots.

This type of damage consists of cuts. tears
15-33. APPROVED REPAIRS. (Cold Patch for or ruptures to the inflatable tube area. and
Scuff or Surface Damage.) a fabric-reinforced patch must be used.

NOTE a. Select a patch of ample size to extend at least
5/8-inch beyond the damaged area.

Surface coatings and surface refurbishing
kits will not repair leaks. Use repair kit NOTE
materials.

If the correct size patch cannot be obtained.
NOTE one may be cut to the size desired from a

larger patch. If this is done, the edges
When repairing de-ice boots and replacement should be beveled by cutting with the shears
layers are being installed, exercise care to at an angle. These patches are manufactured
prevent trapping air beneath the replacement so they will stretch in one direction only. Be
layers. If air blisters appear after material sure to cut the patch selected so that the stretch
is applied, they may be removed with a hypo- is in the width-wise direction of the inflatable
dermic needle. Should air blisters appear tube.
after boots have been installed for a length
of time, it is permissible to cut a slit in the b. Clean the area to be repaired with a cloth slightly
de-ice boot, apply adhesive and repair in dampened with cleaner.
accordance with the following cold patch re- c. Buff the area around damage with steel wool so
pair procedures. An alternate method of that area is moderately but completely roughened.
repair is to peel the de-ice boot back using d. Wipe buffed area clean with a cloth slightly dam-
Toluol and reapply using 1300L cement. pened with cleaner to remove all loose particles.

e. Apply one even thorough coat of 1300L cement
a. Select a patch of ample size to cover damaged to the patch and to the corresponding damaged area

area. of the de-ice boot. Allow cement to set until it
b. Clean area to be repaired with a cloth slightly becomes tacky.

dampened with cleaner. f. Apply patch to de-ice boot with the stretch in
c. Buff area around damage with steel wool so that the width-wise direction of the inflatable tubes, stick-

area is moderately but completely roughened. ing edge of patch in place first, and working remain-
d. Wipe buffed area clean with a cloth slightly dam- der down with a very slight pulling action so the rup-

pened with cleaner to remove all loose particles. ture is closed. Use care not to trap air between
e. Apply one even, thorough coat of 1300L cement patch and de-ice boot.

to the patch and to the corresponding damaged area g. Roll patch thoroughly with a stitcher roller and
of the de-ice boot. Allow cement to set until it be- allow to set for ten or fifteen minutes.
comes tacky. h. Wipe patch and surrounding area. from the cen-

f. Apply patch to the de-ice boot with an edge or ter of patch outward with a cloth slightly dampened
the center adhering first, then work remainder of with cleaner.
patch down, being careful to avoid trapping air pock- i. Apply one light coat of A-56-B conductive cement
ets. (B. F. Goodrich part number 74-451-11) to restore

g. Roll patch thoroughly with a stitcher roller, and conductivity.
allow to set for ten or fifteen minutes.
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NOTE q. Roughen area on outer surface of de-ice boot
and inlay with steel wool, one and one-half inches

Satisfactory adhesion of patch to de-ice boot on each side of splice. Clean with cleaner and ap-
should be reached in four hours; however, if ply one coat of 1300L cement to this area.
patch is allowed to cure for a minimum of r. Apply one coat of 1300L cement to one side of
twenty minutes. de-ice boots may be inflated two-inch wide neoprene-coated fabric tape, trim to
to check the repair. size and center tape over splice on all three sides.

s. Roll down tape on de-ice boot with stitcher
15-35. APPROVED REPAIRS. (Damage to Fillet roller to assure good adhesion, being careful to
Area.) avoid creating air pockets.

t. Apply one light coat of A-56-B conductive
NOTE cement (B. F. Goodrich part number 74-451-11) to

restore conductivity.
This damage includes any tears or cuts to
the tapered area aft of the inflatable tubes. 15-36. APPROVED REPAIRS. (Damaged Veneer,

loose from De-Ice Boot.)
a. Trim damaged area square and remove excess a. Peel and trim loose veneer to the point where

material. Cut must be sharp and clean to permit a adhesion of veneer to de-ice boot is good.
good butt joint of the inlay. b. Roughen area in which veneer is removed, with
b. Cut inlay from tapered fillet B. F. Goodrich steel wool, rubbing parallel to cut edge of veneer

part number 74-451-21) to match cut out area. ply to prevent loosening it.
c. Using Toluol, loosen edges of de-ice boot around c. Taper edges of veneer down to tan rubber ply by

area approximately one and one-half inches from all rubbing parallel to edges with steel wool and MEK.
edges. d. Cut a piece of veneer Material (B. F. Goodrich
d. Clean area to be repaired with a cloth slightly part number 74-451-23) to cover damaged area and

dampened with cleaner. extend at least one-inch beyond, in all directions.
e. Lift back edges of cutout and apply one coat of e. Mask off an area one-half inch larger in length

1300L cement to underneath side of loosened portion and width than size of veneer patch.
of de-ice boot. f. Apply one coat of 1300L cement to damaged area.

f. Apply one coat of 1300L cement to wing skin and one coat to veneer ply. Allow cement to set until
underneath loosened edges of de-ice boot and ex- it becomes tacky.
tending one and one-half inches beyond edges of de-ice g. Roll veneer ply to de-ice boot with a two-inch
boot into cutout area. rubber roller, applying a slight tension on veneer

g. Apply second coat of 1300L cement to underneath ply when applying, to prevent trapping air.
side of de-ice boot as outlined in step (e). h. Wipe patch and surrounding area from center of

h. Apply one coat of 1300L cement to one side of a patch outward with a cloth slightly dampened with
two-inch wide neoprene-coated fabric tape (B. F. cleaner.
Goodrich part number 74-451-22), allow to dry and i. Apply one light coat of A-56-B conductive cement
trim to size. (B. F. Goodrich part number 74-451-11) to restore

i. Reactivate cemented surfaces with Toluol and conductivity.
apply reinforcing tape to wing skin, exercising care
to center tape under all edges of cutout. NOTE

j. Roll down tape on wing skin with stitcher roller
to assure good adhesion, being careful to avoid B. F. Goodrich Repair Kit No. 74-451-C for
creating air pockets. repairing de-ice boots is available from the

k. Apply one coat of 1300L cement to top surface of Cessna Supply Division.
tape and allow to dry approximately five to ten min-
utes. 15-37. MATERIALS REQUIRED FOR INSTALLA-

L Reactivate cemented surfaces with toluoL Work- TION OF DE-ICE BOOTS.
ing toward cutout, roll down edges of loosened de-ice 1. No. EC-1300L (EC-1403) Cement, Minnesota
boot, being careful to avoid creating air pockets. Mining & Manufacturing Company.
Edges should overlap on tape approximately one inch- 2. Methyl-Isobutyl Ketone (MIBK).

m. Roughen back surface of inlay repair material, 3. Cleaning Solvent - ToluoL
previously cut to size, clean with cleaner and apply 4. Cleaning Solvent - Hexane.
one coat of 1300L cement. 5. Clean, lint-free cleaning cloths.

n. Apply one coat of 1300L cement to wing skin in- 6. Four yards clean, heavy canvas duck fabric
side of cutout area and allow to dry. 48 inches wide.

o. Apply second coat of 1300L cement to back side 7. Several empty tin cans.
of inlay material and allow to dry. 8. Three-inch paint brushes.

p. Reactivate cemented surfaces with Toluol and 9. Two-inch rubber hand rollers.
carefully Insert inlay material with feathered edge 10. 1/4-inch metal hand stitcher roller. B. F.
aft. Working from wing leading edge aft, roll down Goodrich Company (Part Number 3306-10).
inlay material carefully to avoid trapping air. 11. Carpenters' chalk line.
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from the surface of the wing. Utilize enough help to NOTE
hold boot steady during installation, and caution them
against handling cemented surfaces. Roll boot firmly Do not check voltage levels without a load
against leading edge, being careful not to trap any air attached, since readings may be erroneous.
between boot and leading edge surface. Always roll
parallel to the inflatable tubes. Should the boot attach 15-42. FLIGHT INTO KNOWN ICING EQUIPMENT
"off course", pull it up immediately with a quick AND SYSTEMS.
motion, and reposition properly. Avoid twisting or
sharp bending of boot. Finally, roll the entire sur- 15-43. DESCRIPTION. A flight into known icing
face of the boot parallel to tubes, applying pressure. equipment package may be installed on the airplane.
Use the metal stitcher roller between tubes and For operations in known icing conditions as defined
around connections. Should an air pocket be en- by the FAA, the following Cessna (drawing number
countered, carefully insert a hypodermic needle 2101070) and FAA approved equipment must be in-
and allow air to escape. Do not puncture the inflat- stalled and operational:
able tubes at any time. Fill any gaps between adjoin-
ing boots with GACO N-700-A Neoprene coating 1. Wing horizontal stabilizer and vertical fin
(Gates Engineering Co., Wilmington, Delaware leading edge pneumatic de-ice boots.
19899). Apply a coat of the Neoprene coating along 2. Propeller anti-ice boots.
trailing edge of boot to the surface of the skin to 3. Windhsield anti-ice panel
form a neat, straight filler. 4. Heated pitot tube (high capacity).
e. Remove masking tape and clean surfaces with 5. Heated stall warning transducer (high

toluol. capacity).
6. Ice detector light.

15-39. TIMER. (See figure 15-5.) 7. Dual 60-amp alternators.
8. Control surface static dischargers.

15-40. DESCRIPTION. The timer is located on the 9. Dual vacuum pumps.
glove box and controls the length of time, in seconds,
that the de-ice boots are inflated during a de-icing Service information on this equipment when installed
cycle. on known icing certified aircraft is contained in the

following paragraphs.
15-41. FUNCTIONAL TEST OF TIMER.
(See figure 15-5.) 15-44. WING, HORIZONTAL STABILIZER AND
a. Connect timer as shown in the wiring schematic. VERTICAL FIN DE-ICE SYSTEM.
b. Set voltage at 28 VDC, control switch to MOM-

ON position and release to none position. 15-45. DESCRIPTION. The system consists of two
c. Record the time each light is on. engine-driven vacuum pumps, two pressure control
d. The recorded times shall match those shown in valves, two vacuum relief valves, flow control valves,

the timing chart *10% at 28 VDC. pressure switch, timer and a boot mounted on the
e. The timer output shall complete the cycle and leading edge of each wing, on the leading edge of each

then shut off all outputs. horizontal stabilizer and on the leading edge of the
vertical fin. The dual vacuum pumps are utilized by

NOTE the aircraft vacuum system, and the relief valve ad-
justment should be maintained in accordance with the

Reactivation of the control switch during procedures outlined in the applicable paragraph in
a cycle will not interrupt that cycle or Section 16 of this manual. A vacuum gage, located
cause the unit to reset until the existing on the left side of the instrument panel is equipped
cycle is completed. with two plungers labeled L, R and source. In case

of a vacuum pump failure, a red band will become
f. Vary the voltage from22-31 VDC and repeat visible on the plunger corresponding to the failed

step e. Timer must contime to operate at these pump.
voltages within the time frame shown in the chart.
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15-46. TROUBLE SHOOTING (Cont.)

ENGINE OPERATING AND
ELECTRICAL POWER APPLIED

BOOTS INFLATE DE-ICE PRESS LIGHT
SLOWLY DOES NOT ILLUMINATE

BOOTS CYCLE NORMALLY
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15-47. SYSTEM OPERATION. The boots expand and 4. Check boots for inflation during 18 second
contract, utilizing pressure or vacuum from the cycle as follows: first six seconds tail section boots.
engine-driven vacuum pumps. Normally, vacuum then inboard wing boots for next six seconds, finally
holds all the boots against the leading edge surfaces. the outboard wing boots innate for six seconds com-
When a de-icing cycle is initiated, the vacuum is pleting one cycle.
removed and pressure is applied to expand the boots, 5. The absence of or slow illumination of the
thus cracking the ice which is removed by the in- de-ice pressure light during any one of the three
flight air moving over the leading edges and surfaces sequences of a cycle indicates insufficient pressure
of the wings and stabilizers. Controls for the de-ice for proper system operation.
system consist of a two-position rocker-type de-ice d. Timer Check:
switch located on the left switch panel, a pressure in- 1. Refer to paragraph 15-62 for timer checks.
dicator light on the upper left side of the instrument e. Air pressure Check:
panel, and a 5-amp circuit breaker on the left side-
wall circuit breaker panel. The de-ice switch, labeled NOTE
DE-ICE PRESS, is spring-loaded to the off position.
When the switch is pushed to the ON (upper) position This check may be performed in the engineand released, it will activate one de-ice cycle. The compartment.
system may be stopped at any point in the cycle (boots
deflated) by pulling the WING DE-ICE circuit breaker 1. Disconnect both pressure hoses (1) and (6)to the off position. The boots inflate in the following from pressure control valves (9).sequence: Horizontal and vertical stabilizer boots in- 2. Connect a source of clean regulated dry airflate for approximately 6 seconds, inboard wing boots, pressure (21 *1 psig) fitted with a hand-operated6 seconds and outboard wing boots, 6 seconds. The valve or check valve and an in-line air pressuretotal time required for one de-ice cycle is approxi- gauge to right pump pressure hose (1).
mately 18 seconds. The pressure indicator light,
labeled DE-ICE PRESSURE, should light when the NOTE
tail section boots inflate. When ground-checking the
system, it should light within one to two seconds after A test kit (#343) for testing vacuum and
the cycle is initiated, and remain on for approximately pneumatic de-ice systems is available
17 seconds. The system may be recycled within six from Airborne, 711 Taylor Street,
seconds after the light goes off. An ice detector light Elyria, Ohio 44035, or the Cessna
is also included in the system, refer to paragraph Supply Division. This kit contains the
15-74 for its location and operating instructions. necessary equipment and supplemental

instructions to perform this check.15-48. REMOVAL/INSTALLATION OF DE-ICE -
SYSTEM. Refer to figure 15-6. 3. Disconnect left and right vacuum inlet hoses

from left and right vacuum pumps (8).15-49. KNOWN ICING DE-ICE SYSTEM FUNCTION- 4. Disconnect electrical leads from pressure
AL CHECK. (See figure 15-6.) control valves (9).
a. Electrical Controls Check:

1. Check wing de-ice circuit breaker (39) closed. CAUTION
2. Check de-ice pressure switch (50) off (spring-

loaded to off position). Do not attempt air pressure check with
3. Turn master switch on. de-ice timer module connected into the
4. Press de-ice pressure light (46) to check light circuit.

circuit and bulb. Make sure dimming shutter is open.
5. Turn master switch off. 5. Connect a vacuum source (5. 6 in. Hg mini-

b. Vacuum Relief Valve(s) Adjustment. mum) to right pump vacuum hose.
1. Refer to Section 16 of this manual for vacuum 6. Connect a switched 28 VDC electrical sourcerelief valve(s) adjustment. to right pressure control valve.

c. Preflight System Check: 7. Insert pressure probe equipped with vacuum/
1. With vacuum relief valve(s) adjusted and en- pressure gage into the rubber hose connecting tail

gine running from 2200 to 2500 rpm, check both boots with tail boot flow valve.
buttons on the suction gage are retracted out of sight 8. Turn on pressure and vacuum sources.
and vacuum is normal. Verify that pressure flow is being vented overboard

2. Place de-ice pressure switch (50) on, and at right pressure control valve and no flow is present
release. either in or out of disconnected hoses at left vacuum

3. Check that de-ice pressure light (46) comes on pump. Pressure gage on probe should read 4. 5-4. 6
within one second, remains on for 18 seconds, then in. Hg vacuum.
shuts off. 9. Switch on electrical power to right pressure

control valve and actuate tail boot flow control manu-
ally.
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NOTE f. A minimum of five pounds tension (pull) shall be
required to remove test strip.

Flow valves can be actuated mechanically
by depressing the solenoid plunger inward NOTE
using the fingers. This procedure elimi-
nates the necessity of disconnecting and If less than five pounds is required accept-
reconnecting electrical leads. ability of the de-ice boot adhesion shall be

based on carefully lifting one corner of the
10. Overboard flow at pressure control valve de-ice boot in question sufficiently to attach

should stop and pressure air should inflate tail a spring clamp and attaching a spring scale
boots. Pressure gage should show 18 *. 5 psi with to this clamp. Pull with force 180" to the
audible venting of pressure air from pressure regu- surface, and in such a direction that the de-
lator valve (31) evident. Recheck for absence of ice boot tends to be removed on the diagonal
airflow out of left pressure control valve. If a force of five pounds per inch of width

11. With pressure control valve energized turn can be exerted under these conditions, the
off pressure source using hand-operated valve. installation shall be considered satisfactory.
Pressure leak-down as shown by probe pressure Width increases as corner peels back.
gage should be 2 psi per minute or less. Use soap
and water solution to locate leaks, turn off power g. Re-cement corner following installation proce-
to left pressure control valve, repair leaks and dure.
re-test until leak-down rate is within tolerance.

12. Insert pressure probe into hose connecting CAUTION
outboard wing boots with outboard boot flow control
valve and repeat steps 8 thru 11 noting leaks. Failure to achieve five pounds adhesion per

13. Insert pressure probe into hose connecting inch of width requires reinstallation of the
inboard wing boots with inboard boot flow control de-ice boot.
valve and repeat steps 8 thru 11 noting leaks.

14. Disconnect pressure and vacuum sources NOTE
from right vacuum pump hoses and connect to left
pump hoses. Possible reasons for failure are: dirty sur-

15. Turn on pressure and vacuum sources. faces, cement not mixed thoroughly. Corro-
Verify that pressure flow is being vented overboard sion of metal skin may occur if good adhesion
at left pressure control valve and no flow is present is not attained, especially around rivet heads
either in or out of disconnected hoses at right pump. and metal skin splices. If these adhesion re-
Probe pressure gauge should read 4. 5-5. 6 in. Hg quirements are met, the aircraft may be
vacuum. flown immediately. Do not inflate de-ice

16. Switch on electrical power to left pressure boots within 48 hours of installation.
control valve. Overboard flow at pressure control
valve should stop. Check for no airflow from right 15-51. CLEANING DE-ICE BOOTS.

air from pressure regulator valve (31) evident. CAUTION
17. With probe air pressure gauge inserted into

hose connecting any flow valve with its associated Use only the following instructions when clean-
de-ice boot, actuate flow valve maually, and recheck ing de-ice/anti-ice boots. Disregard instruc-
probe air pressure gauge reads 18 *. 5 psi. tions which recommend petroleum base liquids

18. Disconnect test equipment and reconnect pres- (MEK, non-leaded gasoline, etc.) which can
sure and vacuum lines to vacuum pumps. harm the boot material

19. Reconnect wiring to pressure control valves.
a. Clean boots with mild soap and water, then rinse

15-50. ADHESION TEST. thoroughly with clean water.
a. Using excess material trimmed from ends of any

wing or empennage de-ice boot, prepare one test NOTE
specimen for each de-ice boot installed
b. This specimen should be one-inch wide and four Isopropyl alcohol can be used to remove

or more inches long. grime which cannot be removed using
c. Cement specimen to installation surface adjacent soap. If isopropyl alcohol is used for

to installed de-ice boot, following the identical proce- cleaning, wash area with mild soap and
dure used for boot installation, water, then rinse thoroughly with clean

d. Leave one-inch of the strip uncemented to attach water.
a clamp.
e. Four hours or more after de-ice boot installa- 15-52. CLEANING SYSTEM AND COMPONENTS.

tion, attach a spring scale to uncemented end of each Follow procedures as outlined in Section 16 of this
strip and measure force required to remove the strip manual for removal and installation. In general.
at a rate of one-inch per minute. The pull shall be low pressure, dry compressed air should be used
applied 180- to the surface. (Strip doubled back on in cleaning vacuum system components. Suction
itself). relief valve should be washed with Stoddard solvent,

then dried with low-pressure air blast.
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CAUTION NOTE

Never apply compressed air to lines or When repairing de-ice boots and replacement
components installed in aircraft. The layers are being installed, exercise care to
excessive pressures will damage gyros. prevent trapping air beneath the replacement
If an obstructed line is to be blown out, layers. If air blisters appear after material
disconnect at both ends and blow from is applied, they may be removed with a hypo-
instrument panel out. dermic needle. Should air blisters appear

after boots have been installed for a length

15-53. DE-ICE AND ANTI-ICE BOOT PROTECTIVE of time, it is permissible to cut a slit in the
PRODUCTS. Two rubber treatment products, Age de-ice boot, apply adhesive and repair in
Master #1, and Icex are approved for use on de-ice accordance with the following cold patch re-
boots and anti-ice boots of Cessna aircraft. Age pair procedures. An alternate method of
Master #1 protects the rubber against deterioration repair is to peel the de-ice boot back using
from ozone, sunlight weathering, oxidation and polu- Toluol and reapply using 1300L cement.
tion. Icex helps retard ice adhesion and keeps the
boots looking new longer; both products are produced a. Select a patch of ample size to cover damaged
and recommended by B. F. Goodrich. Age Master #1 area.
(part #74-451-127) and Icex (part # ICEX) are avail- b. Clean area to be repaired with a cloth slightly
able from the Cessna Supply Division. dampened with cleaner.

a. Mask surrounding areas before applying Age c. Buff area around damage with steel wool so that
Master #1 to clean, dry boot surfaces. Apply with area is moderately but completely roughened.
a cheesecloth swab. DO NOT SPRAY this product; d. Wipe buffed area clean with a cloth slightly dam-
a rubbing or brushing action is required for the pro- pened with cleaner to remove all loose particles.
tective agent to penetrate the rubber surfaces. Apply e. Apply one even, thorough coat of 1300L cement
three or more coats allowing a 5 to 10 minute drying to the patch and to the corresponding damaged area
period between applications. However, the total of the de-ice boot. Allow cement to set until it be-
amount applied should not exceed 0. 3 to 0. 4 ounce comes tacky.
per square foot of boot surface. f. Apply patch to the de-ice boot with an edge or

b. Mask surrounding areas before applying a light the center adhering first, then work remainder of
coat of Icex with a cheesecloth swab to clean, dry patch down, being careful to avoid trapping air pock-
boot surfaces. A heavy coat of Icex will result in a ets.
sticky surface which collects dust and dirt. One g. Roll patch thoroughly with a stitcher roller, and
quart of Icex will cover approximately 500 square allow to set for ten or fifteen minutes.
feet. If boots have been treated with Age Master #1, h. Wipe-patch and surrounding area from center of
allow it to dry for a minimum of 24 hours before patch outward with a cloth slightly dampened with
applying the Icex. Apply Icex Spanwise in a single MEK.
continuous back and forth motion. i. Apply one light coat of A-56-B conductive cement

(B. F. Goodrich part number 74-451-11) to restore
CAUTION conductivity.

Protect adjacent areas, clothing, and wear NOTE
plastic or rubber gloves during application.
Age Master stains clothing and Icex con- Satisfactory adhesion should be obtained in
tains silicone which makes paint touch-up four hours; however, if the patch is allowed
nearly impossible. Waterless hand cleaner to cure for a minimum of twenty minutes.
is beneficial for cleaning hands, equipment the de-ice boots may be inflated to check the
and clothing repair.

Age Master #1 and Icex coatings last approximately 15-55. APPROVED REPAIRS. (Damage to Tube
150 hours on wing and stabilizer boots and 15 hours Area.)
on propeller boots.

NOTE
15-54. APPROVED REPAIRS. (Cold Patch for
Scuff or Surface Damge.) This type of damage consists of cuts, tears

or ruptures to the inflatable tube area, and
NOTE a fabric-reinforced patch must be used.

Surface coatings and surface refurbishing a. Select a patch of ample size to extend at least
kits will not repair leaks. Use repair kit 5/8-inch beyond the damaged area.
materials.
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NOTE e. Lift back edges of cutout and apply one coat of
1300L cement to underneath side of loosened portion

If the correct size patch cannot be obtained, of de-ice boot.
one may be cut to the size desired from a f. Apply one coat of 1300L cement to wing skin
larger patch. If this is done. the edges underneath loosened edges of de-ice boot and ex-
should be beveled by cutting with the shears tending one and one-half inches beyond edges of
at an angle. These patches are manufac- de-ice boot into cutout area.
tured so they will stretch in one direction g. Apply second coat of 1300L cement to underneath
only. Be sure to cut the patch selected so side of de-ice boot as outlined in step (e).
that the stretch is in the width wise direc- h. Apply one coat of 1300L cement to one side of a
tion of the inflatable tube. two-inch wide neoprene-coated fabric tape (B. F.

Goodrich part number 74-451-22), allow to dry and
b. Clean the area to be repaired with a cloth slightly trim to size.

dampened with cleaner. i. Reactivate cemented surfaces with Toluol and
c. Buff the area around damage with steel wool so apply reinforcing tape to wing skin, exercising care

that area is moderately but completely roughened. to center tape under all edges of cutout.
d. Wipe buffed area clean with a cloth slightly dam- j. Roll down tape on wing skin with stitcher roller

pened with cleaner to remove all loose particles. to assure good adhesion, being careful to avoid
e. Apply one even, thorough coat of 1300L cement creating air pockets.

to the patch and to the corresponding damaged area of k. Apply one coat of 1300L cement to top surface of
the de-ice boot. Allow cement to set until it becomes tape and allow to dry approximately five to ten min-
tacky. utes.

f. Apply patch to de-ice boot with the stretch in the 1. Reactivate cemented surfaces with toluol. Work-
width-wise direction of the inflatable tubes, sticking ing toward cutout, roll down edges of loosened de-ice
edge of patch in place first, and working remainder boot, being careful to avoid creating air pockets.
down with a very slight pulling action so the rupture Edges should overlap on tape approximately one inch.
is closed. Use care not to trap air between patch m. Roughen back surface of inlay repair material,
and de-ice boot. previously cut to size, clean with cleaner and apply

g. Roll patch thoroughly with a stitcher roller and one coat of 1300L cement.
allow to set for ten or fifteen minutes. n. Apply one coat of 1300L cement to wing skin in-

h. Wipe patch and surrounding area, from the cen- side of cutout area and allow to dry.
ter of patch outward with a cloth slightly dampened o. Apply second coat of 1300L cement to back side
with cleaner. of inlay material and allow to dry.

i. Apply one light coat of A-56-B conductive cement p. Reactivate cemented surfaces with Toluol and
(B. F. Goodrich part number 74-451-11) to restore carefully insert inlay material with feathered edge
conductivity. aft. Working from wing leading edge aft, roll down

inlay material carefully to avoid trapping air.
NOTE q. Roughen area on outer surface of de-ice boot

and inlay with steel wool, one and one-half inches
Satisfactory adhesion of patch to de-ice boot on each side of splice. Clean with cleaner and ap-
should be reached in four hours; however, if ply one coat of 1300L cement to this area.
patch is allowed to cure for a minimum of r. Apply one coat of 1300L cement to one side of
twenty minutes, de-ice boots may be inflated two-inch wide neoprene-coated fabric tape, trim to
to check the repair. size and center tape over splice on all three sides.

s. Roll down tape on de-ice boot with stitcher
15-56. APPROVED REPAIRS. (Damage to Fillet roller to assure good adhesion, being careful to
Area. ) avoid creating air pockets.

f. Apply one light coat of A-56-B conductive cement
NOTE (B. F. Goodrich part number 74-451-11) to restore

conductivity.
This damage includes any tears or cuts to
the tapered area aft of the inflatable tubes. 15-57. APPROVED REPAIRS. (Damaged Veneer,

loose from De-ice Boot.)
a. Trim damaged area square and remove excess a. Peel and trim loose veneer to the point where

material. Cut must be sharp and clean to permit a adhesion of veneer to de-ice boot is good.
good butt joint of the inlay. b. Roughen area in which veneer is removed, with

b. Cut inlay from tapered fillet (B. F. Goodrich steel wool, rubbing parallel to cut edge of veneer
part number 74-451-21) to match cut out area. ply to prevent loosening it;

c. Using Toluol, loosen edges of de-ice boot c. Taper edges of veneer down to tan rubber ply by
around area approximately one and one-half inches rubbing parallel to edges with steel wool and MEK.
from all edges. d. Cut a piece of veneer material (B. F. Goodrich
d. Clean area to be repaired with a cloth slightly part number 74-451-23) to cover damaged area and

dampened with cleaner. extend at least one-inch beyond, in all directions.
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e. Mask off an area one-half inch larger in length c. Stir EC-1300L cement thoroughly before using.
and width than size of veneer patch. Brush one even light coat onto leading edge and to

f. Apply one coat of 1300L cement to damaged area, rough side of boot. brushing well into rubber. Allow
and one coat to veneer ply. Allow cement to set until cement to air dry until cement does not transfer to
it becomes tacky. fingers when touched. Then apply a second coat to
g. Roll veneer ply to de-ice boot with a two-inch each of the surfaces and allow to dry. Apply a

rubber roller, applying a slight tension on veneer vacuum to the boots when they are installed to help
ply when applying, to prevent trapping air. smooth out wrinkles.

h. Wipe patch and surrounding area from center of d. Place a straight line along the leading edge line
patch outward with a cloth slightly dampened with and a corresponding line on the inside of the de-icer
cleaner. boot if it does not have a centerline. Securely attach

i. Apply one light coat of A-56-B conductive cement hoses to de-icer connections. Position centerline of
(B. F. Goodrich part number 74-451-11) to restore boot with leading edge line, using a clean, lint-free
conductivity. cloth, heavily moistened with toluol, reactivate sur-

face of cement on wing and the boot in small span-
NOTE wise areas approximately 6-inches wide. Avoid ex-

cessive rubbing of cement, which would remove it
B. F. Goodrich Repair Kit No. 74-451-C for from the surface of the wing. Utilize enough help to
repairing de-ice boots is available from the hold boot steady during installation, and caution them
Cessna Supply Division. against handling cemented surfaces. Roll boot firmly

against leading edge, being careful not to trap any air
15-58. MATERIALS REQUIRED FOR INSTALLA- between boot and leading edge surface. Always roll
TION OF DE-ICE BOOTS. parallel to the inflatable tubes. Should the boot attach

1. No. EC-1300L (EC-1403) Cement, Minnesota "off course", pull it up immediately with a quick
Mining & Manufacturing Company. motion, and reposition properly. Avoid twisting or

2. Methyl-Isobutyl Ketone (MIBK). sharp bending of boot. Finally. roll the entire sur-
3. Cleaning Solvent - ToluoL face of the boot parallel to tubes, applying pressure.
4. Cleaning Solvent - Hexane. Use the metal stitcher roller between tubes and
5. Clean, lint-free cleaning cloths. around connections. Should an air pocket be en-
6. Four yards clean, heavy canvas duck fabric countered, carefully insert a hypodermic needle and

48 inches wide. allow air to escape. Do not puncture the inflatable
7. Several empty tin cans. tubes at any time. Fill any gaps between adjoining
8. Three-inch paint brushes. boots with GACO N-700-A Neoprene coating (Gates
9. Two-inch rubber hand rollers. Engineering Co., Wilmngton, Delaware 19899).

10. 1/4-Inch metal hand stitcher roller, B. F. Apply a coat of the Neoprene coating along trailing
Goodrich Company (Part Number 3306-10). edge of boot to the surface of the skin to form a

11. Carpenters' chalk line. neat, straight fillet.
12. One-inch masking tape. e. Remove masking tape and clean surfaces with
13. Steel measuring tape. toluol.
14. Sharp knives.
15. Fine sharpening stone. 15-60. TIMER. (See figure 15-8.)
16. No. EC-539 Sealing Compound, Minnesota

Mining & Manufacturing Company. 15-61. DESCRIPTION. The timer is located on the
17. No. A-56-B Cement, B. F. Goodrich Com- glove box and controls the length of time, in seconds,

pany (Part Number 3306-15) that the de-ice boots are inflated during a de-icing
18. GACO-700-A Coating, Gates Engineering Co., cycle.

Wilmington, Delaware 19899.
15-62. FUNCTIONAL TEST OF TIMER.

15-59. REPLACEMENT OF DE-ICE BOOTS. To (See figure 15-8.)
remove or loosen installed de-ice boots, use toluol a. Connect timer as shown in the wiring schematic.
or toluene to soften the "cement" line. Apply a b. Set voltage at 28 VDC, control switch to MOM-
minimum amount of this solvent to the cement line ON position and release to none position.
as tension is applied to peel back the boot. Removal c. Record the time each light is on.
should be slow enough to allow the solvent to under- d. The recorded times shall match those shown in
cut the cement so that parts will not be damaged. the timing chart *10% at 28 VDC.
To install a wing de-icer boot, proceed as follows: e. The timer output shall complete the cycle and

a. Clean the metal surfaces and the bottom side of then shut off all outputs.
the de-icer thoroughly with Methyl Ethyl Ketone or
Methyl Isobutyl Ketone. This shall be done by wiping NOTE
the surfaces with a clean, lint-free rag soaded with
the solvent and then wiping dry with a clean, dry, Reactivation of the control switch during
lint-free rag before the solvent has time to dry. a cycle will not interrupt that cycle or

b. Place one inch masking tape on wing to mask off cause the unit to reset until the existing
boot area allowing 1/2 inch margin. Take care to cycle is completed.
mask accurately so that clean-up time will be re-
duced.
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h. Remove screw and nut securing clamp (10) to
CAUTION spinner bulkhead (23).

Use caution when removing propeller. i. Remove bolts and washers securing spinner
Removing propeller without the de-ice bulkhead (23) to propeller (13) and remove bulkhead.
slip ring requires disconnecting nine j. Remove screws and nuts securing clamps (12)
wires at the spinner bulkhead, since to brackets (15).
the slip ring is mounted to the bulkhead. k. Remove nuts, washers, screws. and insulators
Wires should be identified according to securing electrical leads (11) to brackets (15).
wiring diagrams to facilitate reassembly. 1. Remove electrical leads (11) and grommets (20.
During removal, installation or other
maintenance. use care to prevent damag- 15-66. INSTALLATION. (See figure 15-9.)
ing slip ring and brushes. a. Connect electrical leads (11) to brackets (15)

using insulators, screws, washers, and nuts.
d. Remove sta-strap (21). b. Install clamps (12) over electrical leads (11)
e. Remove nuts and washers securing electrical and install on brackets (15) using screws, washers.

lead (11) to slip ring (8). and nuts.
f. Remove all propeller mounting nuts (26) and c. Install grommets (20) over electrical leads (11)

washers (25) and pull propeller forward to remove and install grommets in notches in propeller flange.
from engine crankshaft (24). d. Position spinner bulkhead (23) on propeller (13)
g. Remove slip ring (8). and secure with bolts, washers, and nuts.

15-65. TROUBLE SHOOTING - PROPELLER ANTI-ICE SYSTEM.

TROUBLE PROBABLE CAUSE REMEDY

ELEMENTS DO NOT HEAT. Circuit breaker out or defective. Reset circuit breaker. If it pops out
again, determine cause and correct.
Replace defective parts.

Defective wiring. Repair or replace wiring.

Defective switch. Replace switch.

Detective timer. Replace timer.

Defective brush-to-slip ring. Check alignment. Replace defective
connection. parts.

SOME ELEMENTS DO NOT Incorrect wiring. Correct wiring.
HEAT.

Defective wiring. Repair or replace wiring.

Defective timer. Replace timer.

Defective brush-to-slip ring Check alignment. Replace defective
connection. parts.

Defective element. Replace element.

CYCLING SEQUENCE NOT Crossed connections. Correct wiring.
CORRECT OR NO CYCLING.

Defective timer. Replace timer.

RAPID BRUSH WEAR, Brush block or slip ring out of Align properly.
FREQUENT BREAKAGE, alignment.
SCREECHING OR
CHATTERING.
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is established, turn propeller De-Icing switch off at 15-70. HEATED WINDSHIELD PANEL-FIXED.
the beginning of one of the on-time periods, and re- (See figure 15-11.)
cord the letter of the pin at which the voltage supply
is present. 15-71. DESCRIPTION. An optional heated panel is

provided to prevent ice formation on the windshield.
NOTE The system consists of an electrically heated panel

attached to the windshield. a controller and a relay
Timers do not home to pin "C" when turned off. mounted on the glove box. The system is controlled

by a rocker type switch on the pilot's switch panel.
15-69. INSTALLATION AND ALIGNMENT OF A circuit breaker on the circuit breaker panel pro-
BRUSH BLOCK ASSEMBLY. (See figure 15-10.) tects the system.

NOTE 15-72. REMOVAL AND INSTALLATION. (See fig-
ure 15-11.)

Installation of the brush block should be de- a. Panel RemovaL
ferred. when possible. until after the slip 1. Ensure aircraft electrical power is "OFF".
ring, propeller, and related components 2. Disconnect housing plug and cap, located
are installed. However, the brush block forward of instrument panel on the left hand side.
assembly may be replaced without remov- 3. Remove screws securing cover and gasket
ing the propeller. To avoid breakage when to deck skin. then pull housing plug up through skin.
installing the brush block assembly, keep 4. Remove screws from retainers at top and
brushes retracted in brush block until slip bottom of heated panel.
ring and propeller assemblies have been 5. Remove heated panel, retainers and shims
installed. at top and bottom of panel.

6. Remove any sealer that may have parted
CAUTION sticking to the windshield. A sharpened (Wood)

spatula may be used, exercising care.
Make sure that slip ring run-out has been
corrected before attempting to align CAUTION 1
brushes on slip ring.

Do Not use any tool, abrasive or cleaner
a. In order to get smooth. efficient and quiet trans- which may damage the windshield.

fer of electric power from the brushes to the slip
ring. brush alignment must be checked and adjusted, b. Panel Installation.
if necessary to meet the following requirements. 1. Apply a strip of masking tape on the LH

1. Projection must be such that the distance windshield, from top to bottom, with outboard edge
between the brush block and the slip ring is . 06" of tape located 6. 60 inches to the left and parallel
*. 03". with the windshield centerline, as viewed looking

2. The brushes must be lined up with the slip forward.
ring so that the entire face of each brush is in con- 2. Apply a strip of masking tape at the bottom
tact with the slip ring throughout the full 360" of of heated panel location with edge running parallel
slip ring rotation. with, and . 55 inch below the center of the three open

3. The brushes must contact the slip ring at an fastener locations. However, this dimension may
angle of approximately 2* from perpendicular to the vary as lower edge of heated panel may be trimmed
slip ring surface, measured toward the direction of to match aircraft contours. A minimum of .35 inch
rotation of the slip ring. edge margin must be maintained.

b. Brush projection can normally be adjusted by 3. Locate heated panel with lower end and in-
loosening hardware attaching the brush block and board side against edge of masking tape. Using a
holding the brushes in the desired location while re- hole finder, locate and mark the four hole locations
tightening the hardware. Slotted holes are provided. at the lower end of the panel.

c. One method for face alignment is described in 4. Drill four .172 holes on the lower end of the
step "b". Another is to use shims between brush panel where marked.
block and bracket. Laminated metal shims are 5. Place lower spacer in position and tempo-
generally provided. Layers of metal. 003" are used rarily secure the lower end of heated panel with
to make up shims which are approximately 0. 20" four screws.
thick overall Shims may be fabricated locally. 6. Press the heated panel to the windshield con-

d. Loosen mounting bolts and twist block while tour working up from the bottom so that panel seal is
tightening to attain proper angular adjustment. compressed against windshield, firmly tape heated

panel to windshield.
CAUTION

Use care not to disturb other adjustments
when adjusting angular alignment.
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NOTE NOTE

The inner and outer lip of the heated panel Do not allow the RTV108 sealer to be pressed
seal should be in positive contact with the out of the seal upon installation. If this hap-
surface of the windshield over the full pens, remove the heated panel. wipe the
periphery of the panel. It is permissible sealer off the windshield and the seal on the
to vary thickness of the spacers to facilitate heated panel with isopropyl alcohol. Reapply
proper sealing. RTV108 sealer in grooves, correcting the

amount of bead, and reinstall the heated panel.
7. Using a hole finder, mark the center hole

location at the upper end of panel. 20. Install heated panel on windshield exercising
care to prevent smearing of sealer.

CAUTION 21. Ensure proper location of spacers at upper
and lower ends of heated panel. (See note after

Protect aircraft structure. Slip a thin step 5).
metal shield between heated panel and 22. Apply RTV-108 sealer to screws.
windshield retainer to guard against 23. Install screws at top and bottom of heated
drill bit thrust when penetrating heated panel.
panel 24. Route heated panel electrical leads through

the deck skin and gaskets then connect.
8. Drill a (. 172) hole located . 10 inch down 25. Install cover and apply a strip of tape around

from the mark on the heated panel. opening to keep sealer off of deck skin. Apply RTV
9. Remove drilling shield. 108 sealer, putting wire bundle in cover.

10. Use a pointed aligning tool (ice pick) through
hole in heated panel and open hole in windshield re- NOTE
tainer. pull panel up to align holes.

Allow 24 hours for full cure of RTV108 sealer.
NOTE

26. Remove all tape around heated panel and lead
Take precaution to prevent damage to wind- cover.
shield and/or doubler nutplates when 27. Operational check the heated panel as follows:
tightening heated panel on windshield. a. Turn windshield de-ice switch momentarily ON,

check ammeter for discharge.
11. Using a hole finder. mark the remaining

holes at the upper end of the panel. 15-73. TRAPPED MOISTURE. To eliminate mois-
12. Place the drilling shield between heated panel ture trapped between the heated windshield panel and

and windshield retainer and drill (. 172) holes at the the windshield, proceed as follows:
marked locations. a. Fabricate two probes from .125 diameter tube

13. Place the upper spacer in position between approximately three inches long. Cut one end of tubes
heated panel and windshield and temporarily secure off at approximately a 30° or less angle. File to a
using four screws. sharp edge.

14. Check the temporary installation to ensure b. Insert one tube through the upper outboard cor-
that heated panel is in proper relation to the wind- ner of the heated panel and the other through the
shield. Check to see if panel seal is in contact with lower inboard corner. Move lower tube to the out-
windshield. board corner as required to release all trapped water.

15. Remove the masking tape applied to wind- Insert tubes through the rubber seaL
shield for locating heated paneL Apply new strips c. Connect upper tube to a source of low pressure
of masking tape on each side of the panel with edge dry air, or bottled nitrogen. Flow air between the
aligned with and against outer lip of seal to facilitate heated panel and windshield until all visible moisture
final installation. Also apply strips of tape to upper is gone. Activate heated panel for short periods to
and lower edge of heated paneL accelerate removal of moisture.

16. Remove heated panel and deburr all parts. d. Apply soap and water mixture to edges of the
17. Remove protective cover from the heated heated paneL Restrict exit air, note and mark

panel Do not remove masking tape aligning guides. leakage from under paneL (Do not over pressure;
Clean thoroughly with a soft cloth or sponge. Wash use no more than 2.0 psi.)
with a mild soap and water. a 50/50 solution of e. Clean windshield and edge of heated panel with
isopropanol and water. or aliphatic naptha types. Do mild soap and water, a 50/50 solution of isopropl
not use any abrasive materials, strong acid or base. alcohol and water. Wipe dry and apply masking tape
methanol or methyl-ethyl-ketone. After cleaning. along leak area approximately .06 from seal Lift
rince thoroughly and dry. edge of seal and insert RTV. Fill gap at upper and

18. After cleaning. plastic surfaces may be lower ends of heated panel between panel seal and
polished by applying a thin coat of hard polishing the windshield retainer with RTV if leak is in this
wax. Rub lightly with a soft cloth using a circular area. Remove tubes from windshield; fill holes with
motion. RTV and remove masking tape. Use clear RTV-108

19. Apply a bead of RTV108 sealer to the groove sealer only.
of heated panel.
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15-74. ICE DETECTOR LIGHT. (See figure 15-6.) b. Using a 'megger", connect the EARTH terminal
to the base of the discharger and check the resis-

15-75. DESCRIPTION. An optional ice detector tance at the tip of the wick. The resistance should
light may be installed on the left hand side of the check between 1 to 100 megohms.
fuselage, forward of the cabin door. The ice de- NOTE
tector light will illuminate the leading edge of the
left wing so the pilot can visually detect ice forma- A "megger" is a 500 to 1000 volt capacity
tion on the wing. A push-button switch, located be- megohmmeter and is available from the James
low the master switch, controls the ice detector G. Biddle Co., Plymouth Meeting, PA. 19462.
light.

15-80B. REMOVAL INSTALLATION.

15-76. DUAL ALTERNATOR SYSTEM. (See Section a. Remove discharger wick from base. Discard
17 of this manual.) lockwasher.

b. To remove base drill out rivets taking care not to
15-77. DUAL VACUUM SYSTEM. (See Section 16 distort holes in skin.
of this manual.) c. Installing the mounting base.

1. Use fine grit sandpaper and remove any paint
15-78. CONTROL SURFACE DISCHARGERS. that is around the attaching holes or under the

mounting base footprint.
15-79. DESCRIPTION. Wick-type static dischargers 2. With a 500 or 600 grit emery cloth, break the
are installed on the trailing edge surfaces of the aile- aluminum oxide in the footprint (new oxide will form
rons, elevators and rudder of the airplane. These within minutes, do not delay performing steps 3.
dischargers are used to reduce the stored voltage that and 4.
is the result of electrostatic charging. The buildup of 3. Clean the mating surface of the airplane's
static electricity on the airframe is a consequence of skin with solvent.
flying through hase, dust, rain, snow or ice crystals. 4. Brush the cleaned skin with Aluma Prep 1201

alodine and wait until it is dry before proceeding.
Reduction of stored potential (voltage) is necessary to 5. Install the new base using an appropriate size
prevent undesirable electrostatic currents that could blind rivet.
cause unacceptable radio noise or electrical insulation 6. Primer and paint may be used as desired on
failures. the airplane skin (cover any attached discharger with

paper or rag; do not use tape). Screw threads in the
The wick is attached to the base by a threaded fitting, base should be protected with a lightly inserted
and may be replaced without removing the base from wooden plug.
the airplane. d. Installing the discharger wick.

1. Remove the plastic lockwasher retainer from
15-80. INSPECTION. Static wicks and their bases the new discharger and discard ( do not lose the new
should be check for physical condition. The majority lockwasher).
of failures will be due to "hangar rash" or lightning 2. Screw the new static discharger into the base
damage, be certain to inspect the airframe itself for only tight enough to compress the lockwasher, do not
damage. Wick-type dischargers are functional as long overtorque.
as any material is present and their resistance is
within the range given in paragraph 15-80A. Static 15-80C. ELECTRICAL BONDING.
dischargers lose their effectiveness with age and
exposure to static electricity; therefore, they should 15-80D. DESCRIPTION. Individual electrically con-
have a resistance check when installed or every 200 ductive components and structures of the airplane
hours or annually; whichever occurs first. must be electrically bonded together. This bonding is

necessary to ensure that all conductive material on
15-80A. RESISTANCE CHECK. Perform the follow- the airplane is at the same electric potential. If electri-
ing resistance checks on each control surface dis- cal bonding is not maintained, crew members or pas-
charger and replace those which do not conform to sengers may encounter electrical shocks, radio and
the resistance requirements. other avionic system interference or even damage will

NOTE result and corrosion between disimilar materials may
occur.

A GOOD airframe ground must be established
in order to perform RELIABLE resistance Bond resistance between structures should not exceed
checks on the control surface dischargers. 0.003 ohms unless otherwise specified in specific

installations. After major repair and/or replacement
a. Cheek the resistance from the base to a good of components or control surfaces an electrical bond-
airframe ground using a low voltage ohmmeter. ing check is required.
The resistance should not exceed 1.0 ohm maxi-
mum. 15-81. PITOT TUBE AND STALL WARNING.

WARNING 15-82. DESCRIPTION. A special pitot tube with a

larger inlet and higher capacity heating element and
Do not bend the wick during the following step a higher capacity heated stall warning transducer are
since wicks have a higher resistance when bent. installed in the left wing to assure proper airspeed
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indications and stall warning in the event icing condi- A red color indicates an inadequate or no oxygen flow.
tions are encountered. These systems are designed Disposable partial rebreathing type masks are pro-
to prevent ice formation rather than remove it after vided.
it forms. Both systems are controlled by separate 15-89. OPERATON
rocker switches labeled, PITOT HEAT and STALL
HEAT. The pitot tube heater is protected by a 10- a Open mask compartment (located in overhead
amp circuit breaker labeled, PITOT HEAT. The console) and remove mask from bag being areful not
stall warning heater is protected by a 5-amp circuit to destroy the printed instructions on bag.
breaker labeled, STALL HEAT. When the aircraft b. Put on mask following instructions on bag.
is on the ground, a resistor is introduced into the c. Adjust metallic nose strap for snug fit.
stall warning heater circuit by the nose wheel squat d. Pull lanyard.
switch in order to prevent overheating. In addition, e. Check flow ndicator for green indication.
thinner static port buttons are used with the special . Reduce cabin altitude to 10,000 feet or lower be-
pitot tube in order to maintain the standard airspeed fore the 15-minute oxygen supply is depleted (Refer
calibrations. to Pilot's Operating Handbook )

15-83. REMOVAL AND INSTALLATION. (See WARNING
figure 15-12.)figure 15-12.) For safety reasons, no smoking should be

15-84. HEATED WINDSHIELD PANEL (REMOV- allowed in aircraft while oxygen is being
ABLE.) (See figure 15-13.) used.

15-85. DESCRIPTION. The panel is constructed of 15-90. SYSTEM OPERATIONAL STATUS CHECK.
two sheets of plate glass covering a layer of vinyl Determine operational condition of oxygen system as
Imbedded in the vinyl is a fine resistance wire which follows:
provides the heat for windshield de-icing. The lower a. Turn master switch on.
edge of the panel is mounted on the deck skin just for- b. Observe oxygen warning lights. Amber ights
ward of the windshield. The upper end of the panel indicate that oxygen has been depleted and, therefore.
is supported by a rubber bumper which holds the requires a new generator.
panel off the windshield. The lower mounting bracket
is hinged for easy cleaning between the panel and
windshield The hinge pins are spring loaded so the
panel may be easily removed. Power to the wind- Oxygen system checkout should be performed
shield panel is provided through a ping located in a prior to each flight since the oxygen gener-
housing assembly just left of the lower support ators may have been expended on the previous
bracket. A drain tube is provided for the housing
assembly also a plug button, painted the same color
as the deck skin, to plug the connector hole when the 15-91. REMOVAL OF OXYGEN GENERATORS
anti-ice assembly is removed. A circuit breaker AND MASKS. (See figure 15-14.)
switch located on the instrument panel is a off-on a. Open mask compartment and remove bag and
switch and a circuit breaker to protect the system. mask from tube. Remove placard from lanyard;

save placard.
15-86. REMOVAL AND INSTALLATION. (See fig- b. Remove screws holding overhead console in
ure 15-13.) Use the figure as a guide for removal place and remove consoles. (This will reqire
and installation of components. disconnecting two ram air hoses from forward end

of aft console. (Refer to figure 15-1.)
15-87. _ OXYGEN c. Note routing of mask tubes then remove tubes

15-87. OXYGEN SYSTEM. from clamps along routing and pull away from ports
on oxygen generator.

15-88. DESCRIPTION. The solid-state emergency on oxygen generator sipper opening in headliner,
oxygen system consists of oxygen generators and remove screw attaching bottom plate to generator
masks located in the overhead console. One genera- mounting bracket Remove bottom plate and spread
tor is provided for the pilot, co-pilot and 3rd seat sides of mounting bracket to free generator mounting
passenger and a second generator is provided for the Remove generator
4th, 5th and 6th seat passengers. The generators
contain solid chemicals. which when activated, pro- 15-92. INSTALLATION OF OXYGEN GENERATORS
vide an oxygen supply for approximately 15 minutes AND MASKS. (See figure 15-14.)
from each oxygen generator. A lanyard is provided
in each stowage compartment to activate the chemical
process in the generator. After the chemical reac- .
tion has been Initiated, the flow of oxygen will con- Do not remove safety cap from generator
tinue until the generator is entirely expended. Once until after installation is complete.
expended, they must be replaced. Amber lights are
located in the overhead console to indicate that oxy- a Working through zipper opening in headliner,
gen is being supplied by the generator or has beenspread sides of generator mounting bracket and in-
expended. Flow indicators are provided in the lines stall generator. Insure that mounting pins on side of
A green color indicates an adequate supply of oxygen.
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A

2. Lanyard Det a i l B

6. Flow Indicator8.Bracket Di A~~10~. Switch Ac·ator\ -\ J.
11. ~Screwk\ 't 1

14. 1Sp4 1

generator engage pin holes in bracket then install bot- CAUTION

torn plate on mounting bracket.5. Tubeb. Cut pin off of old lanyard and tape ends of new Do not remove safety cap from generator

tube by pulling on the placard end of the old one. Re-lo. switc Actu/ -',II. screw
move. d nCut off lower corner of mask bag and pull tube14. spring Figure 15-14. Emergency Oxygen System.generator engage pin holes in bracket then install bot-tom plate on mounting bracket.b. Cut pin off of old lanysrd and tape ends of new Do not remove safety cap from generator

lanyards to old one. Pull new lanyard through routing ignitor until after installation is complete.
tube by pulling on the placard end of the old one. Re-
move old laayard and discard. d. Cut off lower corner of mask bag and pull tube

c. Set spring-loaded ignitor firing mechanism to out of bag. (Do not remove cap from end of tube. )
loaded position and connect indicator light mechanism. e. Have an assistant hold the overhead console
(Refer to figure 15-14 and paragraph 15-93.) directly below it's source location and route mask
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tubes through hole in upper left hand corner of mask and for some reason. attempt to turn the regulator
compartment and through clamps along original rout- to the "ON" position with the outlet ports open. Un-
ing. fortunately, after the units have been improperly

f. Remove caps from end of mask tubes and install operated as noted, there is no outward appearance
tubes on generator; tighten all clamps. indicating that damage has occurred.

g. Push lanyard through hole in forward end of
mask compartment and attach placard with square Testing these regulators should be accomplished only
knot. after installation in the aircraft, with the "down-

h. Reconnect ram air hoses to ports on overhead stream" low pressure line attached.
console. (Aft console only.)

i. Remove safety cap from generator ignitor. 15-95. DESCRIPTION. The system is comprised of
j. Install overhead console on aircraft. an oxygen cylinder and regulator assembly, filler
k. Push mask tubes back into bag until bag hangs valve, pressure gage, pressure lines, outlets and

approximately 12 inches below mask compartment. mask assembles. The oxygen cylinder is mounted
Tape bag to tube at this point with clear or trans- aft of the baggage compartment. Locations of system
parent tape. components are shown in figure 15-15. The pilot's

L Install mask bags and lanyard In mask compart- supply line is designed to receive a greater flow of
ment and install cover on compartment. (Recheck oxygen than the passengers. The pilot's mask
square knot in lanyard before installing cover.)equipped with a microphone, keyed by a switch button

m. Working through zipper opening in headliner, on the pilot's control wheel The filer valve is -
recheck to ee that mask tubes are firmly in place on cated on the aft baggage curtain and access s gained
generator, trough the baggage door.

n. Close zipper opening. WARNING

15-93. OXYGEN SYSTEM INDICATOR LIGHT
SWITCH ADJUSTMENT. (See figure 15-14.) Oil, grease or other lubricants in contact
When lanyard (2) is pulled pin (3) will be drawn out with high-pressure oxygen, create a seri-
of bracket on oxygen generetor (4), disconnecting ous fire hazard nd such contact should be
spring (1). This action releases spring (14) which avoided. Do not permit smoking or open
will snap back and cotact actuator of swtch (10). flame in or near aircraft while work i
When spring (14) and (1) are connected and hooked performed on oxygen systems.
over pin (3), switch (10) actuator should be adjusted
to clear (below) spring (14). Switch (10) should be 15-96. MAINTENANCE PRECAUTIONS.
adjusted in slotted holes in bracket (8), with screws If maintenance is performed on the airplane oxygen
(11). system, or any other system in the airplane requirin
15-94. 0XYGEN SYSTEM. (76 CU. FT.) removal of an oxygen system component, strict adherence

ee figure 15-15) to the following proeduresand precautions is required.

WARNING WARNING

Under No circumstances, turn the ON-OFF Do not permit smoking or open flame near airplane
control to the "O" position with the outlet while maintenance is being performed on the oxygen
(low pressure) ports open to atmosphere. system. Assure all electrical power is disconnected
This action will induce serious damage to and that airplane is properly grounded. In addition.
the regulator, with the following results: oils grease, and solvents may burn or explode

spontaneously when contacted by oxygen under
1. Loss of outlet set pressure. pressure.
2. Loss of oxygen flow through the regula-
tor which will result n inadequate oxygen CAUTION
being fed through the aircraft system.
3. Internal leakage of oxygen through Oxygen cylinders and regulators are
regulator. furnished as assemblies by Cessna -Parts

Distribution CPD 2). Attempting to
Opening of the control lever with the outlet ports remove, repair reinstall oxygen
open to atmosphere, results in an "overshoot" of regulators in the field provide
the regulator metering device due to the extreme opportunity for contaminants to enter
flow demand through the regulator. After over- the system. Faulty regulators or
shooting, the metering poppet device goes into regulators otherwise in need of
oscillation, creating serious damage to the poppet diassembly should be exchanged for
seat and diaphragm metering probe. This condition replacement oxygen bottle and rgn
can occur even by turning the control lever on and assemblies through CPD 2 Regulator
then turning it quickly off. and cylinder assembly sha be

diassembled repaired inspected
A potential hazard exists to aircraft in the field cleaned. hydrostically tested
where inexperienced personnel might remove the reassembled, and serviced by
cylinder and regulator assembly from the aircraft manufacturer or otherFAA approved

facility.
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2. Clamp
3. Control
4. Line Assembly-to Manifold
5. Gage Line
6. Bolt
7. Cover
8. Valve Assembly
9. Control Knob

10. Control Lever
10 11. Pressure Gage

12. Spacer
DetailA 13. Tie

Figure 15-15. Oxygen Installation (Sheet 1 of 3)

a. Working area, tools and hands must be clean. 3. After wrap is complete, maintain tension and tear
b. Keep oil, grease, water, dirt, dust and all other tape by pulling apart in direction it was applied.
foreign matter from system. Resulting ragged end is the key to the tape staying in
c. Keep all lines dry and capped until installed. place. (Ifsheared or cut, tape may unwind.)
d. Use only MIL-T-5542 thread compound or teflon 4. Presstape well in to threads.
lubricating tape on threads of oxygen valves, tubing 5. Make connections.
connectors, fittings, parts of assemblies which might e. Fabrication of oxygen pressure lines is not
under any conditions, come in contact with oxygen. recommended. Lines should be replaced by part numbers
The thread compound must be applied sparingly and called out in the aircraft Parts Catalog.
carefully to only the first three theads of the male f. Lines and fittings must be dry. Oneofthe
fitting. No compound shall be used on aluminum flared following methods may be used.
fittings or on the coupling sleeves or on the outside of the 1. Clean by degreasing with stabilized trichlorethylene,
tube flares. The teflon tape shall be used in accordance conforming to Federal Specifications O-T-634 or MIL-T-
with the instructions listed following this step. Extreme 27602. These items can be obtained from American
care must be exercised to prevent the contamination of the Mineral Spirits of Houston, Texas.
thread compound or teflon tape with oil, grease or other NOTE
lubricant.

1. Place tape on threads close to end of fitting, Wrap Most air compressors are oil lubricated,
clockwise on RH threads, counterclockwise on LH and a minute amount ofoil may be carriedclockwiseonRH threads,counterclockwiseonLHby the airstream. Ifonly an oil lubricated

2. Apply enough tension while winding so tape forms aircompressors is available, drying must beaccomplished by heating at a temperature
into thread grooves. of 250 to 300°F for a suitable period.
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13 3

14 16 17

18

20 Detail D

15

21

27 8 Detail E 23

26 5

15

13

3. Control
4. Line Assembly-to Manifold
5. Gage Line 4
7. Cover 17. Elbow 23. Cap and Chain Assembly
8. Valve Assembly 18. Grommet 24. Filler Valve

16. Bulkhead 22. Bracket 28. Manifold

Figure 15-15. Oxygen Installation (Sheet 2 of 3)
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338. Body-Valve Assembly\ ,\239. Spri3

40
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43 2

\ Detail 1l 30. Nut 46. Valve Core^ 4Detail 37

PAM ENGER MASK31. 
over 

Assembly 

48
\ \ /^^S ^33. ~36. Microphone Element

6 \37. Line and Adapter Assembly
3\ 5 \Ja^-' ^ 38. Body-Valve Assembly

\ \»,Q° ^ 23 ~39. Spring
45 \ fs Q40. Poppet

4\ 7. Cover 41. Seat
23. Cap and Chain Assembly 42. Washer

50 25. Line 43. 0-Ring
51 27. Bracket 44. Retainer Assembly

Fige 29. Valve Assembly 45. Filler Valve Body
152DetailH 30. Nut 46. Valve ore25 31. Cover Assembly 47. Sleeve Assembly

32. Decorative Ring 48. Bronze Filter
33. Microphone Cable 49. Filler Valve End
34. Nut 50. 0-ring
35. Mask Assembly - Pilot 51. 0-ring

Figure 15-15. Oxygen Installation (Sheet 3 of 3)
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2. Flush with naphtha, conforming to Specifi- cylinder.
cation TT-N-95 (aliphatic naptha). Blow clean and
dry off all solvents with clean, dry, oil-free, fil- NOTE
tered air. Flush with anti-icing fluid conforming to
Specification TT-T-735 or anhydrous ethyl alcohol. Effective 1 January 1970, all newly-manu-
Rinse thoroughly with fresh water. Dry thoroughly factured cylinders are stamped "DOT" (De-
with a stream of clean, dry, oil-free, filtered air. partment of Transportation), rather than

3. Flush with hot inhibited alkaline cleaner un- "ICC" (Interstate Commerce Commission).
til free from oil and grease. Rinse with fresh water An example of the new designation would be:
and dry with clean, dry, filtered air. "DOT-3HT1850".

NOTE b. Cylinder serial number is stamped below or
directly following cylinder specification. The sym-

Cap lines at both ends immediately after bol of the purchaser, user or maker, if registered
drying to prevent contamination. with the Bureau of Explosives, may be located di-

rectly below or following the serial number. The
15-97. REPLACEMENT OF COMPONENTS. Re- cylinder serial number may be stamped in an alter-
moval, disassembly, assembly and installation of nate location on the cylinder top head.
system components may be accomplished while c. Inspector's official mark near serial number.
using figure 15-15 as a guide. d. Date of manufacture: This is the date of the

first hydrostatic test (such as 4-69 for April 1969).
WARNING The dash between the month and the year figures

may be replaced with the mark of the testing or
The pressure regulator, pressure gage and inspection agency (e.g. 4L69).
line and filler valve should be removed and e. Hydrostatic test date: The dates of subsequent
replaced only by personnel familiar with hydrostatic tests shall be steel stamped (month and
high-pressure fittings. Observe the main- year) directly below the original manufacture date.
tenance precautions listed in the preceding The dash between the month and year figures can be
paragraph. replaced with the mark of the testing agency.

f. A Cessna identification placard is located near
NOTE the center of the cylinder body.

g. Halogen test stamp: "Halogen Tested", date of
* Oxygen cylinder and regulator assemblies test (month, day and year) and inspector's mark

may not always be installed in the field appears directly underneath the Cessna identification
exactly as illustrated in figure 15-15, which placard.
shows factory installation. Important
points to remember are as follows. 15-99. OXYGEN CYLINDER SERVICE REQUIRE-

MENTS.
a. Before removing cylinder, release low-pressure a. Hydrostatic test requirements:

line by opening cabin outlets. Disconnect push-pull 1. Standard weight (ICC or DOT-3AA1800)
control cable, filler line, pressure gage line and cylinders must be hydrostatically tested to 5/3 their
outlet line from regulator. CAP ALL LINES IM- working pressure every five years commencing with
MEDIATELY. the date of the last hydrostatic test.
b. If it is necessary to replace filler valve O-rings, 2. Light weight (ICC or DOT-3HT1850) cylin-

remove parts necessary for access to filler valve. ders must be hydrostatically tested to 5/3 their
Remove line from quick-disconnect valve at the regu- working pressure every three years commencing
lator, then disconnect chain, but do not remove cap with the date of the last hydrostatic test
from filler valve. Remove screws securing valve 3. Composite (DOT-E8162) cylinders must be
and disconnect pressure line. Referring to applic- hydrostatically tested to 5/3 their working pressure
able figure, cap pressure line and seat. Disassemble every three years commencing with the date of the
valve, replace O-rings and reassemble valve. In- last hydrostatic test.
stall filler valve by reversing procedures outlined in b. Service life requirements:
this step. 1. Standard weight (ICC or DOT-3AA1800)

c. To remove entire oxygen system, headliner cylinders have no ge life limitations and may con-
must be lowered and soundproofing removed to ex- tinue to be used until they fail hydrostatic test.
pose lines. Refer to Section 3 for headliner re- 2. Light weight (ICC or DOT-SHT 1850) cylin-
moval. ders must be retired from service after 24 years or

4. 380 filling cycles after date of manufacture, which-
15-98. OXYGEN CYLINDER GENERAL INFORMA- ever occurs first. If a cylinder is recharged more
TION. The following information is permanently than an average of once every other day, an accurate
steel stamped on the shoulder. top head or neck of record of the number of rechargings must be main-
each oxygen cylinder and on a placard on the com- tained.
posite cylinders: 3. Composite (DOT-E8182) cylinders must be
a. Cylinder specification, followed by service pres- retired from service after 15 years.

sure (e.g. "ICC or DOT-3AA1800" and "ICC or DOT-
3HT1850" for standard and light weight cylinders
respectively and DOT-E8162-3000 on the composite
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NOTE

Each interconnected series of oxygen cylinders is equipped with a single gage. The trailer type
cascade may also be equipped with a nitrogen cylinder (shown reversed) for filling landing gear
struts, accumulators, etc. Cylinders are not available for direct purchase, but are usually
leased and refilled by a local compressed gas supplier.

Service Kit SK310-32 (available from Cessna Supply Division) contains an adapter, a
pressure gage, hose, lines, and fittings for equipping two oxygen cylinders to service oxygen
systems. As noted in the Service Kit, a tee (Part No. 11844) and a pigtail (Part No. 1243-2)
should be ordered for each additional cylinder to be used in the cascade of cylinders. Be sure
to ground the airplane and ground servicing equipment before use.

OXYGEN CYLINDER

PRESSURE GAGE NITROGEN CYLINDER

OXYGEN PURIFIER
W/REPLACEABLE
CARTRIDGE

Figure 15-16. Typical Portable Oxygen Cascades

b. Regulator shall be removed and overhauled by

These test periods and life limitations manufacturer or an FAA-approved facility during
are established by the Department of hydrostatic testing.
Transportation Code of Federal Regu- c. Actuate regulator controls and valve to check
lations, Title 49, Chapter 1, Para. for ease of operation.

73-34. CAUTION
15-100. INSPECTION OF OXYGEN CYLINDER-
REGULATOR. (DOT-E8162) Damage to regulator will occur if the control

a. A careful visual inspection of the oxygen cylinder of a charged oxygen cylinder is turned ON
should be performed during routine maintenance and with the low-pressure side of the regulator
periodic inspections. If the acceptability of the cyl- open to the atmosphere.

inder is questionable, return cylinder to manufacturer.
Acceptable damage consists of such items as scratched d. Pressurize the system and check for leaks.
paint or cuts and abrasions.

1. Scratches or Cuts. Cuts or scratches less NOTE
than . 005" (. 125mm) deep are acceptable.

2. Abrasions. Minor abrasions such as scuffs, For oxygen cylinder inspection, also refer to
are acceptable unless the damage is deep enough to publication CGAC06. 2, Compressed Gas
expose groups of fibers. Abrasions with isolated Association, Inc., Arlington, VA 22202.
groups of fibers exposed or flat spots with depth less
than .010" (. 254mm) must be epoxy coated to avoid 15-101. OXYGEN SYSTEM COMPONENT SERVICE
water entrapment. A group of fibers is defined as REQUIREMENTS.
.010" (. 254mm) thick and . 125" (3.175mm) wide. a. PRESSURE REGULATOR. The regulator shall

3. Paint Removal Paint removal is not recom- be removed and overhauled by manufacturer or an
mended. In the event that paint removal for inspec- FAA approved facility during hydrostatic testing.
tion or other reasons is required, the suitability of b. FILLER VALVE. The valve should be disassem-
the paint removal procedure must be verified by the bled, inspected and the O-ring replaced, regardless
cylinder manufacturer. Some chemical paint re- of condition, every 3 years or 3000 flight hours,
movers may damage the composite. Abrasive or whichever occurs first.
other mechanical means of paint removal, such as c. QUICK-RELEASE COUPLING. The coupling
shot blast or wire brush are prohibited. shall be functionally tested every two years and over-
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hauled every five years or at time of hydrostatic test. gas (BB-N411) Type 1, Class 1, Grade A or Tech-
d. PRESSURE GAGE. The gage shall be replaced nigal Argon (MIL-A-18455).

when found to be faulty. No re-conditioning or over-
haul of the gage is authorized. CAUTION

e. INDIVIDUAL OUTLETS. The outlets shall be
disassembled and inspected and the O-rings replaced, MOST AIR COMPRESSORS ARE OIL LUBRI-
regardless of condition, every 3 years or 3000 flight CATED, AND A MINIMUM AMOUNT OF OIL
hours, whichever occurs first. MAY BE CARRIED BY THE AIR STREAM.

A WATER LUBRICATED COMPRESSOR

15-102. OXYGEN SYSTEM COMPONENT INSPEC- SHOULD BE USED TO BLOW TUBING
TION REQUIREMENTS. CLEAN WHEN NITROGEN OR ARGON ARE

a. Examine all parts for cracks, nicks, damaged NOT AVAILABLE. THE AIR MUST BE
threads or other apparent damage. CLEAN, DRY AND FILTERED.

b. Actuate regulator controls and valve to check
for ease of operation. b. Flush with naphtha conforming to Specification
c. Determine if the gage is functioning properly TT-N-95; then blow clean and dry with clean, dry,

by observing the pressure build-up and the return to filtered air. Flush with anti-icing fluid conformingby observing the pressure build-up and the return to
zero when the system oxygen is bled off. to MILG-5566 or anhydrous ethyl alcohol. Rinse

d. Replace any oxygen line that is chafed, rusted, thoroughly with fresh water and dry with a jet of
corroded, dented, cracked or kinked. nitrogen gas (BB-N-411) Type 1, Class 1, Grade A

e. Check fittings for corrosion around the thread- or Technical Argon (MIL-A-18455).
ed area where lines are joined together. Pressur- c. Flush with hot inhibited alkaline cleaner until
ize the system and check for leaks. free from oil and grease. Rinse with fresh water

and dry with a jet of nitrogen gas (BB-N-411) Type 1.

15-103. MASKS AND HOSE. Class 1, Grade A or Technical Argon (MIL-A-18455).
a. Check oxygen masks for fabric cracks and rough

face seals. If the mask is a full-faced model, inspect NOTE
glass or plastic for cleanliness and state of repair.

b. Flex the mask hose gently over its entirety and Cap all lines immediately after drying.
check for evidence of deterioration or dirt.

for cleanliness and general condition. number.

15-104. MAINTENANCE AND CLEANING. e. Use only S1465 Teflon lubricating tape on the
a. Clean and disinfect mask assemblies after use, threads of the male fittings. No lubricating tape is

as appropriate. used on coupling sleeves or outside of the flares.
f. Maintenance personnel must assure that their

NOTE hands are free of dirt and grease prior to installation
of oxygen tubing or fittings.

Use care to avoid damaging microphone
assembly while cleaning and sterilizing. CAUTION

b. Wash mask with a mild soap solution and rinse USE NONSPARKING TOOLS.
it with clear water.

c. To sterilize, swab mask thoroughly with a |WARNING
gauze or sponge soaked in a water/merthlolate so-
hition. This solution should contain 1/5 teaspoon of WITH OXYGEN BOTTLE CHARGED, DO
merthiolate per one quart of water. Wipe the mask NOT PULL CONTROL TO "ON" POSITION
with a clean cloth and let air dry. WITH OUTLET PORTS (LOW PRESSURE)

d. Observe that each mask breathing tube end is OPEN TO ATMOSPHERE. DAMAGE TO
free of nicks and that the tube end will slip into the REGULATOR METERING POPPET MAY
cabin oxygen receptacle with ease and will not leak. OCCUR.

e. If a mask assembly is defective (leaks, does not WARNING
allow breathing or contains a defective microphone)
it is advisable to return the mask assembly to the
manufacturer or a repair station. WHENEVER A COMPONENT OF THE
f. Replace hose If it shows evidence ofdeteriora- OXYGEN SYSTEM HAS BEEN REMOVED,

tion. REINSTALLED, REPLACED OR SYSTEM
g. Hose may be cleaned in the same manner as the HAS BEEN DISASSEMBLED IN ANYWAY,

mask. THE OXYGEN SYSTEM MUST BE LEAK
CHECKED AND PURGED.

15-105. OXYGEN SYSTEM PURGING.
a. A vapor degreasing solution of stabilized tri- 3. All tools used for installation of oxygen tubes

chlorethylene conforming to MIL-T-7003, followed or fittings must be free of dirt, grease and oils.
by blowing tubing clean and dry with a jet of nitrogen
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15-106. FUNCTIONAL TESTING. Whenever the reg- a. Do not attempt to charge oxygen cylinders if
ulator and cylinder assembly has been replaced or servicing equipment fittings or filler valve are
overhauled, perform the following flow and internal corroded or contaminated. If in doubt. clean with
leakage tests to check that the system functions prop- stabilized trichlorethylene and let air dry. Do not
erly. allow solvent to enter any internal parts.
a. Fully charge oxygen system in accordance with b. If cylinder is completely empty, do not charge.

procedures outlined in paragraph 15-108. as the cylinder must then be removed, inspected
b. Disconnect line and fitting assembly from pilot's and cleaned.

mask and line assembly. Insert outlet end of line and
fitting assembly into cabin outlet and attach opposite CAUTION
end of line to a pressure gage (gage should be cali-
brated in one-pound increments from 0 to 100 PSI). A cylinder which is completely empty may
Place control lever in ON position. Gage pressure well be contaminated. The regulator and
should read 70±10 PSI. cylinder assembly must then be disas-

c. Insert mask and line assemblies into all remain- sembled, inspected and cleaned by an FAA
ing cabin outlets. With oxygen flowing from all out- approved facility, before filling. Con-
lets, test gage pressure should still be D*10 PSI. tamination, as used here, means dirt, dust

d. Place oxygen control lever in OFF position and or any other foreign material, as well as
allow test gage pressure to fall to 0 PSI. Remove ordinary air in large quantities. If a gage
all adapter assemblies except the one with the pres- line or filler line is disconnected and the
sure gage. The pressure must not rise above 0 PSI fittings capped immediately, the cylinder
when observed for one minute. Remove pressure will not become contaminated unless tem-
gage and adapter from oxygen outlet. perature variation has created a suction

within the cylinder. Ordinary air contains
NOTE water vapor which could condense and

freeze. Since there are very small orifices
If pressures specified in the foregoing pro- in the system, it is very important that this
cedures are not obtained, the oxygen reg- condition not be allowed to occur.
ulator is not operating properly. Remove
and replace cylinder-regulator assembly c. Connect cylinder valve outletor outside filler
with another unit and repeat test procedure. valve to manifold or portable oxygen cascade.

d. Slowly open valve on cascade cylinder or mani-
e. Connect mask and line assemblies to each cabin fold with lowest pressure, as noted on pressure gage,

outlet and check each mask for proper operation. allow pressure to equalize, then close cascade cy-
f. Check pilot's mask microphone and control linder valve.

wheel switch for proper operation. After checking, e. Repeat this procedure, using a progressively
return all masks to mask case. higher pressure cascade cylinder, until system has

g. Recharge oxygen system in accordance with been charged to the pressure indicated in the chart
procedures outlined in paragraph 15-108. immediately following step "f of this paragraph.

f. Ambient temperature listed in the chart is the
15-107. SYSTEM LEAK TEST. When oxygen is being air temperature in the area where the system is to
lost from a system through leakage, a sequence of be charged. Filling pressure refers to the pres-
steps may be necessary to locate the opening. Leak- sure towhich aircraft cylinders should be filled.
age may often be detected by listening for the dis- This table gives approximations only and assumes
tinct hissing of escaping gas. If this check proves a rise in temperature of approximately 25°F, due
negative, it will be necessary to soap-test all lines to heat of compression. This table also assumes
and connections with a castile soap and water solu- the aircraft cylinders will be filled as quickly as
tion or specially compounded leak-test material possible and that they will only be cooled by ambient
Make the solution thick enough to adhere to the con- air; no water bath or other means of cooling be used.
tours of the fittings. At the completion of the leak- Example: If ambient temperature is 70ºF., fill
age test, remove all traces of the leak detector or aircraft cylinders to approximately 1, 975 psi or as
soap and water solution. close to this pressure as the gage may read. Upon

CA UTI ONHI psi pressure.

Do not attempt to tighten any connections TABLE OF FILLING PRESSURES
while the system is charged.

Ambient Filling Ambient Filling
15-108. SYSTEM CHARGING. Temp. Press Temp. Press.

WARNING OF psig ºF psig
0 1650 70 1975

BE SURE TO GROUND AIRCRAFT AND 10 1700 80 2000
GROUND SERVICING EQUIPMENT BE- 20 1725 90 2050
FORE CHARGING OXYGEN SYSTEM. 30 1775 100 2100

40 1825 110 2150
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SECTION 16

INSTRUMENTS AND INSTRUMENT SYSTEMS
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16-1. INSTRUMENTS AND INSTRUMENT SYSTEMS. strument installations and their respective operating
systems. Emphasis is placed on trouble shooting and

16-2. GENERAL. This section describes typical In- corrective measures only. It does NOT deal with spe-
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9 8 7 6 5

20 24 21

2. Removable Flight Instrument Panel 14. Gage
3. Radio Panel 15. Cover
4. Instrument Cluster 16. Rubber Washer
5. Protection Pad 17. Plastic Washer
6. Heating and Ventilating Controls 18. Retainer Nut
7. Wing Flap Control 19. Lockwasher
8. Engine Controls 20. Nut
9. Ignition and Switch Panel 21. Nut-Oil Fitting Retainer

10. Gage Circuit Board 22. Washer
11. Mounting Screw Location 23. Backplate
12. Gage Mounting Pin 24 Capacitor

Figure 16-1. Instrument Panel (Typical)
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cific instrument repairs since this usually requires from forward side of panel. Two instrument clusters
special equipment and data and should be handled by are installed in the right removable instrument panel.
instrument specialists. Federal Aviation Regulations Each cluster unit contains two instruments. which are
require malfunctioning instruments be sent to an ap- individually replaceable. A cluster may be removed
proved instrument overhaul and repair station or re- by removing decorative cover, removing two mount-
turned to manufacturer for servicing. Our concern ing screws and disconnecting wiring or plumbing. re-
here is with preventive maintenance on various instru- move cluster unit from face of panel. Refer to figure
ment systems and correction of system faults which 16-1 for replacement of individual gage. In all cases.
result in instrument malfunctions. The descriptive when an instrument is removed. disconnected plumb-
material, maintenance and trouble shooting informa- ing or wires should be protected. Cap open lines and
tion in this section is intended to help the mechanic cover pressure connections on instrument to prevent
determine malfunctions and correct them, up to the damage to threads and entrance of foreign matter.
defective instrument itself, at which point an instru- Wire terminals should be insulated or tied up to pre-
ment technician should be called in. Some instru- vent accidental grounding or short-circuiting.
ments, such as fuel quantity and oil pressure gages.
are so simple and inexpensive, repairs usually will 16-8. INSTALLATION. Generally, installation pro-
be more costly than a new instrument. On the other cedure is the reverse of removal procedure. Ensure
hand, aneroid and gyro instruments usually are well mounting screw nuts are tightened firmly, but do not
worth repairing. The words "replace instrument" over-tighten, particularly on instruments having
in the text, therefore, should be taken only in the plastic cases. The same rule applies to connecting
sense of physical replacement in the aircraft. Wheth- plumbing and wiring.
er replacement is to be with a new instrument, an
exchange one, or the original instrument is to be re- NOTE
paired must be decided on basis of individual ci rcum-
stances. All instruments (gages and indicators), re-

quiring a thread seal or lubricant. shall be

16-3. INSTRUMENT PANEL. (Refer to figure 16-1). installed using teflon tape on male fittings
only. This tape is available through the

16-4. DESCRIPTION. The instrument panel consists Cessna Supply Division.
of a left and right removable instrument panel, a stat-
ionary radio panel and a lower switch and controls When replacing an electrical gage in an instrument
paneL. The left hand removable panel contains the cluster assembly, avoid bending pointer or dial plate.
flight instruments. The right hand removable panel Distortion of dial or back plate could change the cali-
contains the engine cluster instruments and other re- bration of gages.
lated instruments with additional space for radio equip-
ment. The center stationary panel is a compartment- 16-9. PITOT AND STATIC SYSTEM. (Refer to figure
ed panel for acceptance of radio equipment. The 16-2).
lower stationary panel contains the aircraft systems 16-10. DESCRIPTION. The pitot system conveys
switches and controls. ram air pressure to the airspeed indicator. A pitot

tube heater and stall warning heater may be installed.
16-5. REMOVAL AND INSTALLATION. The heating elements are controlled by a switch on
a. Left Removable Instrument Panel. the pilots lower instrument panel,and powered by the

1. Tag and disconnect wiring and plumbing con- electrical system. The static system vents vertical
nections from instruments and panel. speed indicator, altitude and airspeed indicators to

2. Remove the screws through face of panel and atmospheric pressure through plastic tubing connect-
screws from bottom support angle of panel. ed to the static ports. A static line sump is installed

3. Remove screws through panel and column at each source button to collect condensation in the
support bearing and bearing doubler. static system. The alternate static pressure valve,

4. Panel may be moved aft to the control wheel located on pilots lower switch panel, allows an alt-
for access behind panel. If panel is to be removed ernate source of static pressure that is connected aft
completely remove the control wheel per section 6. of the pressure bulkhead in the baggage compartment.

5. To install panel reverse the steps of proce- The alternate static source is to be used only in emer-
dure. gency situations, when the normal system is inopera-

b. Right Removable Instrument Pane. tive or malfunctioning. When alternate static valve is
1. Removal and Installation of right panel is used instrument readings may vary from normal read-

similar to left panel. Radio equipment, if installed, ings due to static air source being inside of the fuse-
must be removed. lage of the aircraft. Refer to The Pilot's Operating

Handbook for flight operation using alternate static
16-6. INSTRUMENTS. (Refer to figure 16-1). source pressure.

16-7. REMOVAL. Most instruments are secured to 16-11. MAINTENANCE. Proper maintenance of the
the panel with screws inserted through the face of the pitot and static system is essential for proper opera-
panel. To remove an instrument, disconnect wiring tion of altimeter, vertical speed and airspeed indica-
or plumbing from instrument, remove mounting tors. Leaks, moisture and obstructions in the pitot
screws through panel face and remove instrument system will result in false airspeed indications, while
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3

TRUE AIRSPEED 20
INSTALLATION 19

18
17

16
NOTE

Do not over tighten screws (16)
and do not lubricate any parts.

Use spacers (20) as required
for adequate friction on ring
assembly (18). Detail C

9
21

14

Detail F
10

12

11

Detail D

22 Detail E

Detail G

Figure 16-2. Pitot Static System (Sheet 2 of 2)
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static system malfunctions will affect the readings of are the cause of leakage. If the instruments are at
all three instruments. Under instrument flight con- fault, they must be repaired by an "appropriately
ditions, these instrument errors could be hazardous. rated repair station" or replaced. If the static pres-
Cleanliness and security are the principal rules for sure system is at fault, use the following procedure
system maintenance. The pitot tube and static ports to locate leakage.
MUST be kept clean and unobstructed. k. Attach a source of positive pressure to the static

source opening. Figure 16-3 shows one method of
16-12. STATIC PRESSURE SYSTEM INSPECTION obtaining positive pressure.
AND LEAKAGE TEST. The following procedure
outlines inspection and testing of the static pressure CAUTION
system, assuming the altimeter has been tested and
inspected in accordance with current Federal Avia- Do not apply positive pressure with the air-
tion Regulations. speed indicator or vertical speed indicator
a. Ensure that the static system is free from en- connected to the static pressure system.

trapped moisture and restrictions.
b. Ensure that no alterations or deformations of 1. Slowly apply positive pressure until the altimeter

the airframe surface have been made which would indicates a 500 foot decrease in altitude and maintain
affect the relationship between air pressure in the this altimeter indication while checking for leaks.
static pressure system and true ambient static air m. Tighten leaking connections. Repair or replace
pressure for any flight configuration. parts found defective.

c. Seal one static source port with pressure sensi- n. Reconnect the airspeed and vertical speed indi-
tive tape. This seal must be air tight. cators into the static pressure system and repeat

d. Assure that the alternate static source valve is in leakage test per steps "c" through "h".
the closed, normal position.

e. Attach a source of suction to the remaining static 16-13. PITOT SYSTEM INSPECTION AND LEAKAGE
pressure source opening. Figure 16-3 shows one TEST. Check the system as follows:
method of obtaining suction. a. Seal pitot openings with pressure sensitive tape.
f. Slowly apply suction until the altimeter indicates This seal must be air tight.

8, 000-foot increase in altitude. b. Connect a source of pressure, (Figure 16-2
shows one method of obtaining positive pressure) to

CAUTION the tee fitting in the pitot line located in the wing
leading edge inboard of the wing strut.

When applying or releasing suction, do not c. Apply pressure until the airspeed indicator reg-
exceed the range of vertical speed indica- isters in the cruse range.
tor or airspeed indicator.

* CAUTION
g. Cut off the suction source to maintain a "closed" Do not exceed airspeed limits as damage

system for one minute. Leakage shall not exceed could occur to the airspeed indicator.
160 feet of altitude loss as indicated on the altimeter.
h. If leakage rate is within tolerance, slowly re- d. Close pressure source to maintain a closed sys-

lease the suction source and remove the tape from tem,
static port. e. After a few minutes recheck airspeed indicator

for pressure loss.
NOTE f. If a loss in pressure has occurred, check all

connections for tightness and recheck system.
If leakage rate exceeds the maximum allow- g. After system check is complete, remove pres-
able, first tighten all connections, then re- sure source, reinstall cap on tee fitting and remove
peat leakage test. If leakage rate still ex- tape from pitot openings
ceeds the maximum allowable, use the fol-
lowing procedure. 16-14. BLOWING OUT LINES. Although the pitot

i. Disconnect the static pressure lines from airspeed system is designed to drain down to the pitot tube open-
indicator and vertical speed indicator. Use suitable ing, condensation may collect at other points in the
fittings to connect the lines together so the altimeter system and produce a partial obstruction. To clear the
is the only instrument still connected into the static line, disconnect it at the airspeed indicator.
pressure system. CAUTION
j. Repeat the leakage test to check whether the

static pressure system or the bypassed instruments Never blow through pitot or static (avionics)
ward instruments. Insure that (avionics)
altitude sensor line is disconnected from
static lines before blowing out lines, other-
wise damage to the sensor may occur.
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Using low pressure air, blow from the indicator end connections to the heater assembly (if instaled) may
of line toward the pitot tube. Like the pitot lines, static be disconnected through the wing access opening just
pressure lines must be kept clear and connections inboard of mast. Pitot and static lines are removed
tight. Static source sumps collect moisture and keeps in the usual manner, after removing wing access
system clear. However, when necessary, disconnect plates, lower wing fairing strip and upholstery as
static line at first instrument to which it is connected, required. Installation of tubing will be simpler if a
then blow the line clear with low pressure air. Open guide wire is drawn in as tubing is removed from
the alternate static source valve and blow line clear. wing and door post. Disconnect fittings at wing root
Check all static pressure line connections for tightness. and remove wing tubing through lower wing fairing
If hose or hose connections are used, check them for opening and draw body portion down through door
general condition and clamps for security. Replace post.
hose which have cracked, hardened or show other signs
of deterioration. When replacing components to pitot and static pressure

systems, tighten connections firmly, but avoid over-

16-15. REMOVAL AND INSTALLATION OF COM- tightening and distorting fittings. If twisting of plastic
PONENTS. (See figure 16-2). To remove pitot tubing is encountered when pitot tightening fittings, VV-
mast. remove the four mounting screws on the P-236 (UPS Petrolatum), may be applied sparingly
side of connector (14) and pull mast out of connector between tubing and fittings.
far enough to disconnect pitot line (9). Electrical

16-16. TROUBLE SHOOTING--PITOT-STATIC SYSTEM.

TROUBLE PROBABLE CAUSE REMEDY

LOW OR SLUGGISH AIRSPEED Pitot tube deformed, leak or Straighten tube, repair or replace
INDICATION. Normal altimeter obstruction in pitot line. damaged line.
and vertical speed.

INCORRECT OR SLUGGISH Leaks or obstruction in static Repair or replace line.
RESPONSE. All three instru- line.
ments.

Alternate static source valve Close for normal operation.
open.

16-17. TRUE AIRSPEED INDICATOR. A true air- stallation, before tightening mounting screws (16),
speed indicator may be installed. This indicator, calibrate the instrument as follows: Rotate ring (18)
equipped with a conversion ring, may be rotated until until 120 knots on adjustable ring aligns with 120 knots
pressure altitude is aligned with outside air tempera- on indicator. Holding this setting, move retainer (17)
ture, then airspeed indicated on the instrument is until 15°C aligns with zero pressure altitude, then
read as true airspeed on the adjustable ring. Refer tighten mounting screws (16) and replace decorative
to figure 16-2 for removal and installation. Upon in- cover (15).

16-18. TROUBLE SHOOTING.
NOTE

Refer to paragraph 16-14 before blowing out pitot or
static lines.

TROUBLE PROBABLE CAUSE REMEDY

HAND FAILS TO RESPOND. Pitot pressure connection Repair or replace damaged line,
not properly connected to tighten connections.
pressure line from pitot tube.

Pitot or static lines clogged. Blow out lines.
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16-18. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

INCORRECT INDICATION OR Leak in pitot or static lines. Repair or replace damaged
HAND OSCILLATES. lines, tighten connections.

Defective mechanism. Replace instrument.

Leaking diaphragm. Replace instrument.

Alternate static source valve Close for normal operation.
open.

HAND VIBRATES. Excessive vibration caused by Tighten mounting screws.
loose mounting screws.

Excessive tubing vibration. Tighten clamps and connections,
replace tubing with flexible hose.

16-19. TROUBLE SHOOTING -- ALTIMETER.

NOTE

Refer to paragraph 16-14 before blowing out pitot or
static lines.

TROUBLE PROBABLE CAUSE REMEDY

INSTRUMENT FAILS TO Static line plugged. Blow out lines.
OPERATE.

Defective mechanism. Replace instrument.

INCORRECT INDICATION. Hands not carefully set. Reset bands with knob.

Leaking diaphragm. Replace instrument.

Pointers out of calibration. Replace instrument.

HAND OSCILLATES. Static pressure irregular. Blow out lines, tighten connections.

Leak in airspeed or vertical Blow out lines, tighten connections.
speed indicator installations.
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16-20. TROUBLE SHOOTING--VERTICAL SPEED INDICATOR.

NOTE

Refer to paragraph 16-14 before blowing out pitot or
static lines.

TROUBLE PROBABLE CAUSE REMEDY

INSTRUMENT FAILS TO Static line plugged. Blow out lines.
OPERATE.

Static line broken. Repair or replace damaged
line, tighten connections.

INCORRECT INDICATION. Partially plugged static line. Blow out lines.

Ruptured diaphragm. Replace instrument.

Pointer off zero. Reset pointer to zero.

POINTER OSCILLATES. Partially plugged static line. Blow out lines.

Leak in static line. Repair or replace damaged lines,
tighten connections.

Leak in instrument case. Replace instrument.

16-21. TROUBLE SHOOTING--PITOT TUBE HEATER.

NOTE

Refer to paragraph 16-14 before blowing out pitot or
static lines.

TROUBLE PROBABLE CAUSE REMEDY

TUBE DOES NOT HEAT OR Switch turned "OFF." Turn switch "ON."
CLEAR ICE.

Popped circuit breaker. Reset breaker.

Break in wiring. Repair wiring.

Heating element burned out. Replace element.

16-22. VACUUM SYSTEM. (See figure 16-4.) differential pressure will gradually decrease as the
central air filter becomes dirty, causing a lower

16-23. DESCRIPTION. A dry vacuum system is reading on the suction gage.
installed on the aircraft. The system utilizes a
sealed bearing engine-driven vacuum pump. A A dual pump system is available. The system
discharge tube is connected to the pump to expell plumbing and installation is illustrated in figure
air from the pump overboard. A suction relief valve 16-4 sheets 3 of 4 and 4 of 4. With this system
is used to control system vacuum and is connected dual vacuum relief valves are utilized. Both are
between the punp inlet and the instruments. A mounted at Station 3.85, and right or left buttock
central air filtering system is utilized. The reading lines 8. 35.
of the suction gage indicates net difference in suction
before and after air passes through a gyro. This
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2

1. Vacuum Pump
2. Vent
3. Suction Relief Valve
4. Firewall
5. Nut

Figure 16-4. Vacuum System (Sheet 1 of 4)
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16-24. TROUBLE SHOOTING -- VACUUM SYSTEM.

TROUBLE PROBABLE CAUSE REMEDY

HIGH SUCTION GAGE READINGS. Relief valve screen clogged, Clean screen, reset valve.
(Gyros function normally.) relief valve malfunction. Replace gage.

LOW SUCTION GAGE READINGS. Leaks or restriction between Repair or replace lines, adjust or
instruments and relief valve, replace relief valve, repair or re-
relief valve out of adjustment, place pump.
defective pump.

Central air filter dirty. Replace filter.

SUCTION GAGE FLUCTUATES. Defective gage or sticking Replace gage. Clean stickingvalve
relief valve. with Stoddard solvent. Blow dry

and test. If valve sticks after
cleaning, replace it.

16-25. TROUBLE SHOOTING -- GYROS.

TROUBLE PROBABLE CAUSE REMEDY

HORIZON BAR FAILS TO RE- Central air filter dirty. Replace filter.
SPOND.

Suction relief valve im- Adjust or replace relief valve.
properly adjusted.

Faulty suction gage. Replace suction gage.

Vacuum pump failure. Replace pump.

Vacuum line kinked or Repair or replace damaged lines,
leaking. tighten connections.

HORIZON BAR DOES NOT Defective mechanism. Replace instrument.
SETTLE.

Insufficient vacuum. Adjust or replace relief valve.

Excessive vibration. Check that gyro mounting
screws are secure.

HORIZON BAR OSCILLATES OR Central air filter dirty. Replace filter.
VIBRATES EXCESSIVELY.

Suction relief valve im- Adjust or replace relief valve.
properly adjusted.

Faulty suction gage. Replace suction gage.

Defective mechanism. Replace instrument.

Excessive vibration. Check that gyro mounting
screws are secure.
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16-25. TROUBLE SHOOTING GYRO'S (Cont.)

TROUBLE PROBABLE CAUSE REMEDY

EXCESSIVE DRIFT IN EITHER Central air filter dirty. Replace filter.
DIRECTION.

Low vacuum, relief valve im- Adjust or replace relief valve.
properly adjusted.

Faulty suction gage. Replace suction gage.

Vacuum pump failure. Replace pump.

Vacuum line kinked or Repair or replace damaged lines,
leaking. tighten connections.

DIAL SPINS IN ONE DIRECTION Operating limits have been Replace instrument.
CONTINUOUSLY. exceeded.

Defective mechanism. Replace instrument.

16-26. TROUBLE SHOOTING -- VACUUM PUMP

TROUBLE PROBABLE CAUSE REMEDY

OIL IN DISCHARGE. Damaged pump drive seal. Replace gasket.

HIGH SUCTION. Suction relief valve Clean or replace screen.
screen clogged.

LOW SUCTION. Relief valve leaking. Replace relief valve.

Vacuum pump failure. Replace vacuum pump.

16-27. MAINTENANCE PRACTICES. CAUTION

NOTE
Do not use teflon tape, pipe dope, or thread

When replacing a vacuum system component, lubricants of any type on fitting threads, and
ensure all connections are made correctly to avoid over-tightening of connections. All
avoid damage to gyro system. When a com- filters in the vacuum system must be re-
ponent is removed, cap off and identify all placed when installing a new pump. Fail-
open lines, hoses, and fittings to prevent dirt ure to do so will void pump warranty. DO
from entering system, and to ensure proper NOT CONNECT A PUMP BACKWARDS.
reinstallation. Upon component replacement, Since the manifold check valves provide no
check all hoses carefully to be sure they are pressure relief, the pump will be destroyed
clean and free of debris, oil, solvent, col- within a matter of seconds after starting the
lapsed inner liners, and external damage. engine.
Replace old, hard, cracked, or brittle hoses,
particularly on pump inlet, to avoid possible 16-28. REMOVAL OF VACUUM PUMP.
pump damage. On vacuum pump, where hose a. Remove upper engine cowling in accordance with
clearance is tight, making it difficult to rein- procedures in Section 12.
stall hoses, apply a light film of petrolatum b. Disconnect, cap off and identify hose on inlet
to the fitting. Install hoses by pushing them side of vacuum pump.
straight on, and do not wiggle hoses from side c. Identify and disconnect hose on outlet side of
to side as this could cause particles to be cut vacuum pump.
from inside of hose, allowing particles to enter d. Remove nuts, lockwashers, and flat washers
system. securing vacuum pump to engine.
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e. Remove vacuum pump from mounting studs on lockwashers, and nuts.
engine.

usable. CAUTION

NOTE Always replace all lockwashers with new ones
when installing a new vacuum pump. Tighten

Discard any twisted fittings or nuts with all four mounting nuts (4) to 50 to 70 pound-
rounded corners. inches.

h. Connect hose to inlet side of vacuum pump.
16-29. INSTALLATION OF VACUUM PUMP. i. Install upper engine cowling in accordance with

a. Before installing a new vacuum pump, purge all procedures in Section 12.
of the lines in the system to remove carbon particles
or other pump components that may have been de- 16-30. CLEANING. In general, low pressure, dry
posited in the lines by the previous pump. compressed air should be used in cleaning vacuum

CAUTION system components.

The pump housing should never be placed directly CAUTIONl
in a vise, since clamping across the center hous-
ing will cause an internal failure of the carbon Never apply compressed air to lines or
rotor. Protect pump mounting flange with soft components installed in aircraft. The
metal or wood. NEVER install a vacuum pump excessive pressures will damage gyros.
that has been dropped. If an obstructed line is to be blown out,

disconnect at both ends and blow from
b. Consult the applicable Parts Catalog, the pump instrument panel out.

vendor's application list, or the PMA label on the
pump box to verify that the pump is the correct model 16-31. VACUUM RELIEF VALVE ADJUSTMENT.
for the engine and/or system. A suction gage reading of 5. 3 inches Hg is desirable

c. Position the vacuum pump in a jaw-protected vise. for the gyro instruments. However a range of 4. 6
with drive coupling downward. to 5. 4 inches Hg is acceptable.

NOTE ~Single Pump Adjustment Remove central air filter,
NOTE run the engine to 2200 RPM, adjust relief valve to

5. 3 . 1 inches Hg.
Do not use teflon tape, pipe dope, or thread
lubricants of any type, and avoid over- Dual Pump Adjustment. Remove central air filter,
tightening of connections. run engine to 2200 RPM, adjust relief valves to lower

end of green arc (4. 6 inches Hg) with individual pump
d. Install elbow in pump; hand-tighten only. only on the line. Combined reading (both pumps on

line) is not to exceed 5.4 inches Hg at 2200 RPM.
NOTE

16-32. LOW-VACUUM WARNING LIGHT. A red
Use only a box wrench to tighten fittings to low-vacuum warning light is installed on the instru-
desired position. Do not make more than ment panel. This light is used in conjunction with the
one and one half (1-1/2) turns beyond hand- single pump system only. The light is controlled by
tighten position. a vacuum switch which is teed into the line between

the suction gage and the directional gyro. The switch
NOTE contacts are normally closed. The light may be

checked by turning ON the master switch. With the
Before installing vacuum pump on engine, engine running the light should illuminate when the
ensure that mating surfaces are clean and vacuum drops below 3±. 5 inches Hg.
free of any old gasket material.

e. Position new mounting pad gasket on mounting CAUTION
studs on engine.

f. Position vacuum pump on mounting studs. Do not exceed maximum engine temperature.
g. Secure pump to engine with flat washers, new

Be sure the filter element is clean before installing.
If reading drops noticeably, install a new filter ele-
ment.
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16-33. STANDBY VACUUM SYSTEM. flight. The standby pump is mounted on the right
hand wing root rib, and is connected in parallel with

16-34. DESCRIPTION. An electrical standby vacuum the engine driven vacuum pump at the manifold check
system may be installed in the aircraft. The system valve. Control and circuit protection for the pump is
provides suction necessary to operate the vacuum provided by a two-position, toggle-type switch/circuit
system, should the normal engine-driven pump fail in breaker at the bottom of the circuit breaker panel.

16-35. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

PUMP FAILS TO Switch/circuit breaker will not Check for short circuit in wiring.
RUN stay in the ON position. Repair or replace wiring.

Improperly grounded pump Check that motor ground wire
motor. is connected and terminal is

clean.

HIGH SUCTION Suction relief valve clogged. Replace filter.

LOW SUCTION Relief valve leaking. Replace relief valve.

Vacuum pump failure. Replace vacuum pump.

16-36. ADJUSTMENT. With engine not running 16-38. ENGINE INDICATORS.
adjust regulator to 5. 3. 1 inHg vacuum.

16-39. TACHOMETER.
16-37. REMOVAL AND INSTALLATION.

a. Remove wing access plate and wing fairing for 16-40. DESCRIPTION. The tachometer is a mechani-
access to pump. cal indicator driven at half crankshaft speed by a flex-

b. Make sure master switch and standby vacuum ible shaft. Most tachometer difficulties will be found
switch are in the OFF position. in the drive-shaft. To function properly, the shaft

c. Disconnect electrical leads from motor. housing must be free of kinks, dents and sharp bends.
d. Remove clamp and hose from pump. Cap hose There should be no bend on a radius shorter than six

so foreign matter can not enter the system. inches and no bend within three inches of either ter-
e. Remove bolts and washers securing pump and minal. If a tachometer is noisy or the pointer oscil-

motor assembly to wing root rib. and remove pump lates, check the cable housing for kinks, sharp bends
and motor assembly. and damage. Disconnect cable at tachometer and pull

f. If only pump is to be removed, remove nuts and it out of housing. Check cable for worn spots, breaks
washers securing pump to motor and gear boa assem- and kinks.
bly.

g. For installation position pump and motor assem- NOTE
bly on wing root rib and install bolts and washers.

h. Uncap hose and install on pump using clamp. Before replacing a tachometer cable in the
i. Connect electrical leads. housing, coat the lower two thirds with AC

Type ST-640 speedometer cable grease or
Lubriplate No. 110. Insert the cable in
housing as far as possible, then slowly ro-
tate cable to make sure it is seated in the
engine fitting. Insert cable in tachometer,
making sure it is seated in drive shaft,
then reconnect housing and torque to 50
pound-inches (at instrument).
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16-41. MANIFOLD PRESSURE/FUEL FLOW INDICATOR- cator is a pressure instrument calibrated in pounds

CATOR. per hour, indicating approximate pounds of fuel
metered per hour to the engine. Pressure for operat-

16-42. DESCRIPTION. The manifold pressure and ing the indicator is obtained through a hose from
fuel flow indicators are in one instrument case, the fuel manifold valve. The fuel flow indicator is
however, each instrument operates independently. vented to atmospheric pressure on standard engine
The manifold pressure gage is a barometric instru- installations and to turbocharger outlet pressure on
ment which indicates absolute pressure in the intake turbocharged engine installations.
manifold in inches of mercury. The fuel flow indi-

16-43. TROUBLE SHOOTING - MANIFOLD PRESSURE INDICATOR.

TROUBLE PROBABLE CAUSE REMEDY

EXCESSIVE ERROR AT EXISTING Pointer shifted. Replace instrument.
BAROMETRIC PRESSURE.

Leak in vacuum bellows. Replace instrument.

Loose pointer. Replace Instrument.

Leak in pressure line. Repair or replace damaged
line, tighten connections.

Condensate or fuel in line. Blow out line.

JERKY MOVEMENT OF Excessive internal friction. Replace instrument.
POINTER.

Rocket shaft screws tight. Replace instrument.

Link springs too tight. Replace instrument.

Dirty pivot bearings. Replace instrument.

Defective mechanism. Replace instrument.

Leak in pressure line. Repair or replace damaged
line, tighten connections.

SLUGGISH OPERATION OF Foreign matter in line. Blow out line.
POINTER.

Damping needle dirty. Replace instrument.

Leak in pressure line. Repair or replace damaged line,
tighten connections.

EXCESSWVE POINTER VIBRA- Tight rocker pivot bearings. Replace instrument.
TION.

IMPROPER CALIBRATION. Faulty mechanism. Replace instrument.

NO POINTER MOVEMENT. Faulty mechanism. Replace instrument.

Broken pressure line. Repair or replace damaged
line.
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16-44. TROUBLE SHOOTING - FUEL FLOW INDICATOR.

TROUBLE PROBABLE CAUSE REMEDY

DOES NOT REGISTER. Pressure line clogged. Blow out line.

Pressure line broken. Repair or replace damaged line.

Fractured bellows or Replace instrument.
damaged mechanism.

Clogged snubber orifice. Replace instrument.

Pointer loose on staff. Replace instrument.

POINTER FAILS TO RETURN Foreign matter in line. Blow out line.
TO ZERO.

Clogged snubber orifice. Replace instrument.

Damaged bellows or Replace instrument.
mechanism.

INCORRECT OR ERRATIC Damaged or dirty mechanism. Replace instrument.
READING.

Pointer bent, rubbing on dial Replace instrument.
or glass.

Leak or partial obstruction Blow out dirty line, repair
in pressure or vent line. or tighten loose connections.

16-45. CYLINDER HEAD TEMPERATURE GAGE.

16-46. DESCRIPTION. The temperature sending unit but the Rochester gage does not have a calibration pot
regulates electrical power through the cylinder head and cannot be adjusted. Refer to Table 2 on page 1626B,
temperature gage. The gage and sending unit require when trouble shooting the cylinder head temperature
little or no maintenance other than cleaning, making sure gage.
lead is properly supported and all connections are clean. NOTE
tight and properly insulated. The Rochester and Stewart
Warner gages are connected the same, Torqu used to tighten wire lead nut

not to exceed 4 inch-pounds.

16-47. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

GAGE INOPERATIVE. No current to circuit. Repair electrical circuit.

Defective gage or sender. Repair or replace defective items.

GAGE FLUCTUATES Loose or broken wire per- Repair or replace defective
RAPIDLY. mitting alternate make and wire.

break of gage circuit.

GAGE READS TOO HIGH High voltage. Check voltage supply.
ON SCALE.

Gage off calibration. Replace gage or sender.
Check ground connection.
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16-47. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

GAGE READS TOO LOW Low voltage. Check voltage supply and
ON SCALE. "D" terminal.

Gage off calibration. Replace defective items.

Defective gage or sender. Replace defective items.

GAGE READS OFF SCALE Defective gage or sender. Replace defective items.
AT HIGH END.

Defective gage or sender. Replace defective items.OBVIOUSLY INCORRECT
READING. Incorrect calibration. Replace defective items.

GAGE READS FULL SCALE Wire between sender and gage Repair or replace wire as
WITH ENGINE COOL OR COLD. grounded. required.
(P21000535 & ON)

Defective gage or sender. Replace defective items.

GAGE READS ZERO WHEN Wire between gage and sender Repair or replace wire as
ENGINE IS HOT. is open or disconnected. required.
(P21000535 & ON)

Defective gage or sender. Replace defective items.

16-48. OIL PRESSURE GAGE. main oil gallery. The oil pressure line from the in-
strument to the engine should be filled with kerosene, -

16-49. DESCRIPTION. The Bourdon tube-type oil especially during cold weather operation, to attain
pressure gage is a direct-reading instrument, opera- an immediate oil indication. i
ted by a pressure pickup line connected to the engine

16-50. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

GAGE DOES NOT REGISTER. Pressure line clogged. Clean line.

Pressure line broken. Repair or replace damaged line.

Fractured Bourdon tube. Replace instrument.

Gage pointer loose on staff. Replace instrument.

Damaged gage movement. Replace instrument.

GAGE POINTER FAILS TO Foreign matter in line. Clean line.
RETURN TO ZERO.

Foreign matter in Bourdon Replace instrument.
tube.

Bourdon tube stretched. Replace instrument.

GAGE DOES NOT REGISTER Faulty mechanism. Replace instrument.
PROPERLY.
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16-50. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

GAGE HAS ERRATIC OPERA- Worn or bent movement. Replace instrument.
TION.

Foreign matter in Bourdon Replace Instrument.
tube.

Dirty or corroded movement. Replace instrument.

Pointer bent and rubbing o Replace Instrument.
dial, dial screw or gl .

Leak in pressure line. Repair or replace damaged
line.

16-51. OiL TEMPERATURE GAGE. b. Remove screws in cover plate and lift cover and
gage cluster out of pedestal.

16.52. DESCRIPTION. On some airplanes, the oil c. Remove wiring, tag and protect.
temperature gage is a Bourdon tube type pressure d. Remove two mounting screws and remove fuel
instrument connected by armored capillary tubing to a quantity cluster from pedestal cover.
temperature bulb, capillary tube and gage are filled with *. Remove cluster and remove rubber divider
fluid and sealed. Expansion and contraction of fluid in the from between gage faces.
bulb with temperature changes operates the gage. . Remove gage by sliding off of guide pins of circuit
Checking capillary tube for damage and fittings for board
security is the only maintenance required. Since the g. Install by reversing the steps of procedure .
tube's inside diameter is small kinks, and small dents,
which would be acceptable in larger tubing, may partially FUEL QUANTITY TRANSMITTER .
or completly close offthe capillary, the gage
inoperative. Some airplanes are equipped with gages that 16-59. DESCRIPTION A float operated variable
are electrically actuated and are not adjustable. Refer to resistance transmitter is located in each fuel task
Table 1 on page 16-26A when trouble shooting the oil position procedures a
temperature gage. tance through transmitter permitting maximum

current flow through the fuel quantity indicator and

16-5. REMOVAL AND INSTALLATION. (Refer to maximum pointer deflection As fuel level is low-

Figure 11.) ered, resistance in transmitter increased, prodNc-
a. Remove decorative cover. ing decreasing current flow through " fuel quanity
b. Remove (2) screws, Instrument panel spacers and remove indicator and a smaller pointer deflection

c Remove from the instrument paneL
c. Remove cluster cover and remove rubber divider 16-60. REMOVAL AND INSTALLATION.

from between the gages a. Remove access plates on the underside of wing
d. Remove gage by sliding off guide pins of circuit forward of the flap bellcrank.

board b. Drain enough fuel from bay to lower fuel level
e. Install by reversing the steps of procedure. below transmitter. (Observe precautions in para-

graph 133.)
16-54. FUEL QUANTITY INDICATING SYSTEM. c. Disconnect electrical lead and ground strap

from transmitter.
16-55. FUEL QUANTITY INDICATORS. d. Remove afety wire from transmitter attaching

bolts, remove bolts ad carefully remove transmitter
16-56. DESCRIPTION. A two gage fuel quantity Indi- from fuel spar, DO NOT BEND FLOAT ARM.
cator cluster, is located adjacent to the fuel selector e. To install transmitter, reverse proceding steps,
control handle, on the lower pedestal. The electro- using a new gasket around opening n fuel bay and new
magnetic type Indcators, graduated n pounds/gallons, sealing washers
are used in conjunction with float operated variable- NOTE
resistance transmitters.

Insure that transmitter is grounded
16-57. REMOVAL AND INSTALLATION. (Refer to per figure 16-7.
Figure 16-6.)
a. Remove nut from fuel selector control handle and f. Service fuel bay. Check for leaks and correct

remove handle. fuel quantity indication.
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16-61. TRANSMITTER ADJUSTMENT
(Refer to page 16-26A). 1. Fuel Transmitter

2. Safety Wire
3. Aft Fuel Spar
4. Ground Strap
5. Upper Wing Skin

3

Figure 16-7. Fuel Transmitter Installation.

16-62. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

FAILURE TO INDICATE. No power to indicator or trans- Check fuse and inspect for open
mitter. (Pointer stays below E.) circuit. Replace fuse, repair

or replace defective wire.

Grounded wire. (Pointer stays Check for partial ground between
above F.) transmitter and gage. Repair or

replace defective wire.

Low voltage. Check voltage at indicator.
Correct voltage.

Defective indicator. Substitute known-good indicator.
Replace indicator.

OFF CALIBRATION. Defective indicator. Substitute known-good indicator.
Replace indicator.

Defective transmitter Substitute known-good transmitter.
Recalibrate or replace.

Low or high voltage. Check voltage at indicator.
Correct voltage.

STICKY OR SLUGGISH Defective indicator. Substitute known-good indicator.
INDICATOR OPERATION. Replace indicator.

Low voltage. Check voltage at indicator.
Correct voltage.

16-26 Revision 2



MODEL P210 SERIES SERVICE MANUAL

16-61. TRANSMITTER ADJUSTMENT.

WARNING

Using the following fuel transmitter calibration procedure on components other than the originally
installed (Stewart Warner) components will result in a faulty fuel quantity reading.

16-61A. STEWART WARNER GAGE TRANSMITTER CALIBRATION. Chances of transmitter calibration
changing in normal service is remote; however, it is possible that float arm or float arm stops may become
bent if transmitter is removed from cell Transmitter calibration is obtained by adjusting float travel. Float
travel is limited by float arm stops.

WARNING

Use extreme caution while working with electrical components of the fuel system The possibility of
electrical sparks around an "empty' fuel cell creates a hazardous situation.

Before installing transmitter, attach electrical wires and place master switch in "ON" position Allow float
arm to rest against lower float arm stop and read indicator. The pointer should be on E (empty) position.
Adjust the float arm against lower stop so pointer indicator is on E. Raise float until arm is against upper
stop and adjust upper stop to permit indicator pointer to be on F (full). Install transmitter in accordance with
paragraph 1660.

allowed.

Table 1

NOTE

Select the oil temperature sending unit part number that is used in your aircraft
from the left column and the temperature from the column headings. Read the ohms
value under the appropriate temperature column.

PartNumber Type 72ºF 120ºF 165ºF 220ºF 250ºF

S1630-1 Oil Temp 46.4

81630-3 Oil Temp 620 82.4

81630-4 Oil Temp 620.0 52.4

81630-5 Oil Temp 192.0

82335-1 Oil Temp 990.0 34.0
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Table 2

NOTE

Select the cylinder head temperature sending unit part number that is used in your
aircraft from the left column and the temperature from the column headings. Read
the ohms value under the appropriate temperature column.

PartNumber Type 200°F 220° F 450° F 475° F

S1372-1 CHT 310.0 34.8

S1372-2 CHT 310.0 34.8

S1372-3 CHT 113.0

S1372.4 CHT 113.0

S2334-3 CHT 745.0 38.0

S2334-4 CHT 745.0 38.0
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16-61C. FUEL QUANTITY INDICATING SYSTEM OPERATIONAL TEST.
WARNING: REMOVE ALL IGNITION SOURCES FROM THE AIRPLANE AND VAPOR HAZARD

AREA. SOME TYPICAL EXAMPLES OF IGNITION SOURCES ARE STATIC
ELECTRICITY, ELECTRICAL POWERED EQUIPMENT (TOOLS OR ELECTRONIC
TEST EQUIPMENT - BOTH INSTALLED ON THE AIRPLANE AND GROUND
SUPPORT EQUIPMENT), SMOKING AND SPARKS FROM METAL TOOLS.

WARNING: OBSERVE ALL STANDARD FUEL SYSTEM FIRE AND SAFETY PRACTICES.
1. Disconnect all electrical power from the airplane. Attach maintenance warning tags to the battery

connector and external power receptacle stating:

DO NOT CONNECT ELECTRICAL POWER, MAINTENANCE IN PROGRESS.

2. Electrically ground the airplane.

3. Level the airplane and drain all fuel from wing fuel tanks. Refer to Section 2, Ground Handling,
Servicing, Cleaning, Lubrication, And Inspection as required.

4. Gain access to each fuel transmitter float arm and actuate the arm through the transmitter's full
range of travel.

A. Ensure the transmitter float arm moves freely and consistently through this range of travel.
Replace any transmitter that does not move freely or consistently.

WARNING: USE EXTREME CAUTION WHILE WORKING WITH ELECTRICAL COMPONENTS
OF THE FUEL SYSTEM. THE POSSIBILITY OF ELECTRICAL SPARKS AROUND
AN "EMPTY" FUEL CELL CREATES A HAZARDOUS SITUATION.

B. While the transmitter float arm is being actuated, apply airplane battery electrical power as
required to ensure that the fuel quantity indicator follows the movement of the transmitter float
arm. If this does not occur, troubleshoot, repair and/or replace components as required until the
results are achieved as stated.

NOTE: Rochester fuel quantity indicating system components are not adjustable, only
component replacement or standard electrical wiring system maintenance practices are
permitted.

5. With the fuel selector valve in the "OFF" position, add unusable fuel quantity to each fuel tank.

6. Apply electrical power as required to verify the fuel quantity indicator indicates "EMPTY".

A. If "EMPTY" is not indicated, adjust, troubleshoot, repair and/or replace fuel indicating components
as required until the "EMPTY" indication is achieved.

NOTE: Rochester fuel quantity indicating system components are not adjustable, only component
replacement or standard electrical wiring system maintenance practices are permitted.

7. Fill tanks to capacity, apply electrical power as required and verify fuel quantity indicator indicates
"FULL".

A. If "FULL" is not indicated, adjust, troubleshoot, repair and/or replace fuel indicating components
as required until the "FULL" indication is achieved.

NOTE: Rochester fuel quantity indicating system components are not adjustable, only
component replacement or standard electrical wiring system maintenance practices are
permitted.

8. Install any items and/or equipment removed to accomplish the Fuel Quantity Indicating System
Operational Test, remove maintenance warning tags and connect the airplane battery.

Temporary Revision Number 3
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16-62. TROUBLE SHOOTING (CONT).

TROUBLE PROBABLE CAUSE REMEDY

ERRATIC READINGS. Loose or broken wiring on Inspect circuit wiring.
indicator or transmitter. Repair or replace defective wire.

Defective indicator or trans- Substitute known-good component.
mitter. Replace indicator or transmitter.

Defective master switch. Replace switch.

16-63. HOURMETER. NOTE

16-64. DESCRIPTION. The hourmeter is an elect- When installing the hourmeter, the positive
trically operated instrument, actuated by a pressure (red) wire must be connected to the white +
switch in the oil pressure gage line. Electrical power terminal. Connecting wires incorrectly
is supplied through a one-amp fuse from the electrical will damage the meter.
clock circuit, and therefore will operate independent
of the master switch. A diode incorporated into the
meter prevents interruption of avionics operation.
This type hourmeter is identified by a white + above
the positive terminal.

3

1. Screw
2. Cup
3. Bracket
4. Compass
5. Bezel

Figure 16-8. Magnetic Compass
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16-70. MAGNETIC COMPASS. (See figure 16-8.) 16-73. DESCRIPTION. The stall warning horn is
contained in the dual warning unit mounted on the

16-71. DESCRIPTION. The magnetic compass is right hand wing root rib. It is electrically operated
liquid-filled, with expansion provisions to compen- and controlled by a stall warning transmitter mount-
sate for temperature changes. It is equipped with ed on the leading edge of the left wing. For further
compensating magnets adjustable from the front of information on the warning horn and transmitter,
the case. The compass is internally lighted, con- refer to Section 17.
trolled by the instrument lights rheostat switch. No
maintenance is required on the compass except an 16-74. TURN COORDINATOR.
occasional check on a compass rose and replacement
of the lamp. Access to the compass lamp and the com- 16-75. DESCRIPTION. The turn coordinator is an
pensating magnets is provided by removing the com- electrically operated, gyroscopic, roll-turn rate
pass case cover bezel. indicator. Its gyro simultaneously senses rate of

motion roll and yaw axis which is projected on a
16-72. STALL WARNING HORN AND TRANSMITTER. single indicator. The gyro is a non-tumbling type

requiring no caging mechanism and incorporates an
ac brushless spin motor with a solid state inverter.

16-76. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

INDICATOR DOES NOT RE- Friction caused by contamination Replace instrument.
TURN TO CENTER. in the indicator dampening.

Friction in gimbal assembly. Replace instrument.

DOES NOT INDICATE A Low voltage. Correct voltage.
STANDARD RATE TURN
(TOO SLOW). Inverter frequency changed. Replace instrument.

NOISY MOTOR. Faulty bearings. Replace instrument.
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16-76. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

ROTOR DOES NOT START. Faulty electrical connection. Correct voltage or replace
faulty wire.

Inverter malfunctioning. Replace instrument.

Motor shorted. Replace instrument.

Bearings frozen. Replace instrument.

IN COLD TEMPERATURES, Oil in indicator becomes Replace instrument.
HAND FAILS TO RESPOND too thick.
OR IS SLUGGISH.

Insufficient bearing end play. Replace instrument.

Low voltage. Correct voltage.

16-77. TURN-AND-SLIP INDICATOR. operates ONLY when the master switch is on. Its
circuit is protected by an automatically-resetting

16-78. DESCRIPTION. The turn-and-slip indicator circuit breaker.
is operated by the aircraft electrical system and

16-79. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

INDICATOR POINTER Automatic resetting circuit Replace circuit breaker.
FAILS TO RESPOND. breaker defective.

Master switch "OFF" or Replace defective switch.
switch defective.

Broken or grounded lead to Repair or replace defective
indicator. wiring.

Indicator not grounded. Repair or replace defective wire.

Defective mechanism. Replace instrument.

HAND SLUGGISH IN RE- Defective mechanism. Replace instrument.
TURNING TO ZERO.

Low voltage. Correct voltage.

POINTER DOES NOT INDI- Defective mechanism. Replace instrument.
CATE PROPER TURN.

HAND DOES NOT SIT ON Gimbal and rotor out of Replace instrument.
ZERO. balance.

Hand incorrectly sits on rod. Replace instrument.

Sensitivity spring adjustment Replace instrument.
pulls hand off zero.
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16-79. TROUBLE SHOOTING (Cont).

TROUBLE PROBABLE CAUSE REMEDY

IN COLD TEMPERATURES, Oil in indicator becomes Replace instrument.
HAND FAILS TO RESPOND too thick.
OR IS SLUGGISH.

Insufficient bearing end play. Replace instrument.

Low voltage. Correct voltage.

NOISY GYRO. High voltage. Correct voltage.

Loose or defective rotor Replace instrument.
bearings.

16-80. CABIN PRESSURIZATION INSTRUMENTS. of the instrument panel. The instrument tells the rate
in feet per minute at which the cabin altitude is chang-

16-81. CABIN ALTITUDE RATE OF CHANGE. iung. It is calibrated in 100 fpm increment to 1000 feet
and 1000 fpm increments from 1000 feet to 6000 feet.

16-82. DESCRIPTION. The cabin altitude rate of The instrument is vented to cabin pressure at the back
change instrument is mounted in the lower left side of the instrument.

16-83. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

POINTER FAILS TO Defective instrument. Replace instrument.
RESPOND.

Hole in vent plug obstructed. Remove plug and clean out
obstruction.

16-84. CABIN ALTITUDE AND DIFFERENTIAL vented to cabin pressure and to static pressure
PRESSURE INSTRUMENT. through plastic tubing connected to the static line.

It is a dual purpose instrument which indicates cabin
16-85. DESCRIPTION. The cabin altitude and dif- altitude to 35, 000 feet and differential cabin pressure
ferential pressure instrument is mounted on the lower in psi between cabin and atmosphere. The differen-
left side of the pilot's instrument panel Instrument is tial pressure has a red line at 3.35 psi.

16-86. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

ERRONEOUS INDICATIONS. Defective instrument. Replace instrument.

Hole in vent plug obstructed. Remove plug and clean out
obstruction.

Static line obstructed. Blow out line.
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16-87. ELECTRIC CLOCK. 16-89. OUTSIDE AIR TEMPERATURE GAGE.
MECHANICAL.

16-88. DESCRIPTION. The electric clock is con-
nected to the battery through a one-ampere fuse 16-90. DESCRIPTION. The aircraft is equipped with
mounted adjacent to the battery box. The electrical a mechanical outside air temperature gage. The gage
circuit is separate from the aircraft electrical sys- is mounted through the right windshield at upper out-
tem and will operate when the master switch is "OFF". board corner. Refer to figure 16-8 for removal and

installation information.

NOTE

4 3
On installation positiongage so that
when tightened not more than 1 1/2
to 2 threads are exposed through 2
external nut.

4
Seal over jam nut, cabin side only, 3
with Pro-Seal, Coast Proseal, Comp-
ton, California, or equivalent.

^ 1. Outside Airtemp Gage
2. Royalite Trim
3. Nut
4. Washer
5. Rubber Washer
6. Spacer Sleeve
7. Windshield
8. Windshield Retainer

Figure 16-9. Outside Air Temperature Gage

16-91. TURBINE INLET TEMPERATURE GAGE. 16-94. TURBINE INLET/SIX-POSITION EXHAUST
GAS TEMPERATURE INDICATOR.

16-92. DESCRIPTION. The standard turbine inlet
temperature gage indicates exhaust gas temperature 16-95. DESCRIPTION. A combination turbine inlet
at the turbocharger inlet. This is accomplished by temperature (TIT)/ six-position exhaust gas tempera-
means of a thermocouple installed in the exhaust ture (EGT) indicator. The system is supplied elec-
stack crossover tube. The gage is supplied elec- trical power from the CABIN LTS circuit breaker.
trical power from the CABIN LTS circuit breaker. The system consists of a panel-mounted dual indica-

tor incorporating a selector switch, thermocouple
If the gage fails to indicate the fault will be either probes (one for each cylinder and one at the turbine
the thermocouple, wiring, gage or CABIN LTS cir- inlet) and a wiring harness connecting the probes to
cuit breaker. The gage must have electrical power the indicator
to function.

The exhaust gas-temperature (EGT) portion of the
16-93. REMOVAL AND INSTALLATION. Removal system is indicated by the left scale of the indicator
of the gage is accomplished by removing the decora- and is graduated in 25° F increments. Individual
tive cover and the four screws that secure the gage cylinder exhaust gas temperatures are selectable
to the panel Carefully remove the gage from the according to selector switch position number as
panel, tag and remove the leads. Installation is a aligned with the white index dot on the indicator face.
reversal of the preceeding procedure. Each selector switch number corresponds to an en-

gine cylinder number. The EGT needle adjustment
potentiometer is located on the face of the Instrument
below the TIT scale.
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NOTE The TIME REM position displays the flight time re-
maining in hours and minutes as computed using the

The usable fuel quantity for each airplane is current fuel flow rate and fuel remaining amounts.
programmed into the instrument at the factory. Since this displayed value is dependent upon flow rate,
A battery disconnect or other power interrup- a reduction in engine power will show an increase in
tion will not alter this quantity. time remaining.

NOTE
To enter less than fill-up:
a. Rotate the selector switch to the ADD position. With the selector switch in the TIME REM
b. Press right programming button, labeled GAL, position, power settings of less than 25 to

until the right digit represents the correct units of 30 PPH flow rate will cause the word OFF
gallons of fuel added. to be displayed.

c. Press left programming button, labeled RST,
until the left two digits represent the correct ten If it is desired to test the display, rotate the selector
hundreds of gallons of fuel added. switch to TIME REM position, then press the right

d. Rotate the selector switch to LB REM position programming button. This will cause all 8's to be
to display the correct usable fuel quantity in pounds shown, thereby testing each segment of each digit.
on board.

Any power interruption that might alter a memory
If an error has been made, resulting in an incorrect value or activation of the reset switch will erase a
display of LB REM, the correct amount may be en- line of dashes to be displayed in all selector switch
tered as follows: positions. Pressing the right programming button

a. Leave the selector switch in the ADD position. will clear the dashes from the display and show the
b. Enter the corrected fuel quantity in gallons. current selector switch position. All memory values
c. Rotate the selector switch to FLOW, then press will be erased and must be re-entered. However,

and bold the left programming button. the usable fuel quantity will not be altered, since it
d. While holding the left button pressed, slowly is permanently entered in the instrument.

rotate the selector switch to the LB REM position.
The set-in amount in gallons, multiplied by six, will NOTE
now appear as LB REM.

If an abnormally low voltage condition should
When the selector switch is placed in the FLOW posi- occur, such as during a cold weather engine
tion, the display Indicates the current fuel flow rat start or if power is interrupted during pro-
in pounds per hour (PPH). Press the GAL program- gramming sequences, such as the reset se-
ming button to display the flow rate in gallons per quence, it is possible for the instrument to
hour (GPH). enter a 'locked up" condition in which the

display will not change with selector switch
Placing the selector switch in the LB USD position selection. Should this occur, it will be neces-
displays the current fuel quantity used (in pounds) sary to clear the condition by pressing the
since the last addition of fuel to the airplane. Press reset switch with a pencil or similar small
the GAL programming button to display the fuel used diameter tool. The reset switch is in a small
in allons. diameter hole located between the words "EL

TIME" and "FLT TIME" near the outer periph-
NOTE ery of the instrument face. The instrument

should now operate normally, but will have to
Any entry of additional fuel to LB REM will be reprogrammed.
reset the LB USD to zero.

16-100. DIGITAL CLOCK OPERATION. The digital
The LB REM position displays the current total re- clock contains four selections. They are selected
maining fuel (in pounds) on board the airplane, based by rotating the selector switch to the positions labeled
on the take off amount minus the fuel used as com- SET, EL TIME, FLT TIME, and LCL/GMT. These
puted using fuel flow rates. Press the GAL program- selections, when used in proper sequence with the
ming button to display the remaining fuel in gallons. programming buttons, will correctly program the

digital clock.
NOTE

NOTE
When the display is changed from pounds to
gallons in the FLOW, LB USD, and LB REM Some models may have an unmarked detent
positions, the gallons shown are computed position between the ADD and SET positions.
on the ratio of 6 pounds per gallon and no This position performs the same function
volumetric correction for temperature change as the SET position.
is made. Therefore maximum accuracy may
be obtained by referring to the gallons func-
tions.
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16-101. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

FUEL COMPUTER FUNCTION Faulty wiring from transducer Repair or replace wiring.
INOPERATIVE to instrument.

Faulty transducer Replace transducer

NO DISPLAY Faulty wiring or open fuse. Repair or replace wiring.
Replace fuse.

DISPLAY WILL NOT CHANGE Low voltage or power Correct low voltage condition.
WITH SELECTOR SWITCH interruption. Connect power supply.
SELECTION

Depress reset switch to reset
instrument.

16-102. FUEL FLOW TRANSDUCER. The fuel flow 16-104. TRANSDUCER REMOVAL AND REPLACE-
transducer, located in the engine fuel line, measures MENT (See figure 16-12.)
the fuel flow rate (in pounds or gallons) to the throttle
body metering unit. Fuel flow rate is measured by a CAUTION
turbine within the unit, mounted tangentially to the
inlet port. Liquid fuel follows a helical flow path When performing any maintenance on the
through the turbine and exits vertically to the outlet fuel system, the precautions in Section 13
port, thereby venting any trapped vapor bubbles. must be observed.
The rotating turbine emits current pulse signals to
the fuel computer section of the fuel computer/digital a. Place the fuel selector in the OFF position.
clock where they are displayed in pounds or gallons. b. Remove the fuse from the clock fuse holder

mounted on the battery contactor bracket.
16-103. FUEL FLOW TRANSDUCER INSTALLATION. c. Disconnect the electrical connector, connecting
(See figure 16-12). A filter should be located upstream the transducer to the instrument.
of the inlet port to prevent dirt from entering the tur- d. Disconnect and cap both fuel lines (1 and 7).
bine bearings. There should be a reasonable length of e. Remove nuts (5), washers (4), bolts (9) and
straight line between the inlet port and a valve, elbow remove transducer (3).
or other turbulence producing device. Since upstream f. Reverse these steps for reinstallation.
turbulence affects the performance of the instrument, NOTE
turbulence should be held to a minimum. Be sure to
install the transducer in a horizontal position with the
wire leads or tabs UP and the turbine totally immersed When replacing the inlet and outlet pipe
in fuel. fittings they are to be turned 3 times past

NOTE hand tight or torqued to 25-30 lbs-ft
whichever occurs first.

Whenever a transducer is installed it must The transducer must be mounted horizontally
be calibrated. See paragraph 16-105 for with the electrical leads on top.
calibration procedures.
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17-1. ELECTRICAL SYSTEMS. controls electrical power to the airplane through the
primary bus bar. The left half, labeled ALT, con-

17-2. GENERAL. This section contain service in- trols the alternator. Normally, both sides of the
formation necesary to maintain the Aircraft Elec- master switch should be used simultaneously; how-
trical Power Suppy System, Battery and External ever, the BAT side of the switch cold be trned on
Power Supply System, Alternator Power System, Air- separately to check equipment while on the ground.
craft Lighting System, Pitot Heater, Stall Warning, To check or use avionics equipment or radios while
Cigar Lighter, and Electrical Load Analysis. on the ground, a avionics power switch must also

be turned on. The ALT side of the switch, when
17-3. ELECTRICAL POWER SUPPLY SYSTEM. placed in the off position, remoes the alternator

from the electrical system. With this switch in the
17-4. DESCRIPTION. Energy for the aircraft is off position, the entire electrical load is placed on
supplied by a 8-volt, direct-current, single wire, the battery. Continued operation wth the alternator
negative ground electrical system. A 4-volt battery switch in the off position will reduce battery power
supplies power for starting and furnished a reserve low enough to open the battery contactor, remove
in event of alternator failure. An alternator is the power from the alternator field, and prevent alter-
normal soure of power during flight and maintains nator restart. On the optional dial alternator sys-
a battery charge controlled by an alternator control tem, the switch is MASTER, ALT ON and
unit. An external poer source receptacle may be BAT ON with the individual alternator sections
installed to supplement the battery alternator sytem labeled 1 and 2. Additional field d output circuit

for starting ad ground operation. breakers, a battery isolation (ISOL) circuit breaker,
and a pushbutton alternator restart switch labeled

17-5. SPLIT BUS BAR. ALT RESTART PUSH ON, are located on the left
sidewall circuit breaker panel. The ALT RESTART

17-6. DESCRIPTION. Electrical power is supplied switch is used in conjunction with a drycell battery
through two b bars located on the left hand cabin pack, located uder the floor access panel below the
side forward of the cabin door. One bus bar supplies pilot's seat, to provide alternator restart capability
power to the electrical equipmet. The other bus bar In the event of a failure in the airplane battery sys-
powers the eletronic equipment. This bus bar is tem. Additional system monitoring capabilty is
connected to the electrical bus through an avionics provide by two warning lights, located below the

master switch Installed on the electronics bus. LOW VOLT light on the upper lft side of the instru-
ment panel. The lights, labeled ALT 1 OFF and

17-7. REMOVAL AND INSTALLATION. (Refer to ALT 2 OFF, are the press-to-test type and contain
figure 17-1.) dimming shutters for night operation. The bulbs are

interchangable with the landing gear indicator bulbs.
17-8. MASTER SWITCH A volt/ammeter replace the existing ammeter on

the right side of the instrument panel. A rotary type
CAUTION volt/amp selector switch, adjacent to the volt/am-

meter, has three AMP (amperage) positions and one
Prior to turning the master swtch on or off, VOLT (voltage) position. The amperage positions
starting the engine or applying an eternal are labeled ALT 1, ALT 2, and BAT, and the voltage
power source, the avionics power switches, position is labeled VOLT, and monitors bus voltage.
labeled AVN PWR, should be turned off to
prevent any harmful transient voltage from 17-10. AMMETER.
damaging the avionics equipment.

17-11. DESCRIPTION. The ammeter is connected
17-9. DESCRIPTION. The operation of the battery between the battery and the aircraft bus. The meter
and alternator systems is cotrolled by a master indicates the amount of current flowing either to or
switch. On the standard installation the master from the battery. With a low battery and the engine
switch is a split-rocker type switch labeled MASTER operating at cruise speed the ammeter will show the
and is ON in the up position and off in the down pos- full alternator output when all electrcal equipment is
tion. The right half of the switch, labeled BAT. off. When the battery is fully charged and cruise
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13 11 1215 16 17 18 20 21

23
33

32 31 30 29 28 27 26 25 24

VIEWED FROM THE BACK OF THE CIRCUIT BREAKER PANEL (TYPICAL INSTALLATION)

Detail A

1. Gear Lights Circuit Breaker 18. Gear Pump Circuit Breaker
2. Alternator Low Voltage Circuit Breaker 19. Trim Circuit Breaker
3. Stall & Gear Horn Circuit Breaker 20. Isolation Circuit Breaker
4. Radio & Instrument Circuit Breaker 21. Flap Circuit Breaker
5. Cabin Lights Circuit Breaker 22. Cabin Pressure Circuit Breaker
6. Instrument Flood Lights Circuit Breaker 23. Bus Bar
7. Navigation Lights Circuit Breaker 24. Air Condition Fan Circuit Breaker
8. Strobe/Flood Lights Circuit Breaker 25. Prop Anti-Ice Circuit Breaker
9. Flashing Beacon Light Circuit Breaker 26. Windshield Anti-Ice Circuit Breaker

10. Taxi Light Circuit Breaker 27. Pitot Heat Circuit Breaker
11. Landing Light Circuit Breaker 28. Stall Heat Circuit Breaker
12. Cabin Fan Circuit Breaker 29. Fuel Pump Circuit Breaker
13. Alternator 2 Regulator Circuit Breaker 30. Engine Instrument Circuit Breaker
14. Alternator 1 Regulator Circuit Breaker 31. Turn Coordinator Circuit Breaker
15. Alternator 2 Circuit Breaker 32. Fuel Quantity Circuit Breaker
16. Alternator 1 Circuit Breaker 33. Bus Bar
17. Wing De-Ice Circuit Breaker

Figure 17-1. Bus Bar and Circuit Breaker Installation
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RPM is maintained with all electrical equipment off 17-13. BATTERY
the ammeter will show a minimum charging rate.
For removal and installation refer to Section 16. 17-14. DESCRIPTION. A 24-volt battery with an

approximate 12.75 ampere-hour capacity on the
17-12. BATTERY POWER SYSTEM. standard battery and 15. 5 ampere-hour capacity on

the optional battery is utilized. The battery is
mounted on the forward left side of the firewall and

17-15. TROUBLE SHOOTING. is equipped with non-spill type filler caps.

TROUBLE PROBABLE CAUSE REMEDY

BATTERY WILL NOT SUPPLY Battery discharged. 1. Measure voltage at "BAT"
POWER TO BUS OR IS INCAP- terminal of battery contactor
ABLE OF CRANKING ENGINE with master switch and a suit-

able load such as a taxi light
turned on. Normal battery will
indicate 23 volts. If voltage is
low proceed to step 2. If volt-
age is normal proceed to step 3.

Battery faulty. 2. Check fluid level in cells
and charge at 28 volts for ap-
proximately 30 minutes or un-
til battery voltage rises to 28
volts. If tester indicates a good
battery, the malfunction may
be assumed to be a discharged
battery. If tester indicates a
faulty battery, replace the
battery.

Faulty contactor or wiring. 3. Measure voltage at master
between contactor and master switch terminal (smallest) on
switch. contactor with master switch

closed. Normal indication is
zero volts. If voltage reads
zero, proceed to step 4. If a
voltage reading is obtained,
check wiring between contactor
and master switch. Also check
master switch.

Open coil on contactor. 4. Check continuity between
"BAT" terminal and master
switch terminal of contactor.
Normal indication is 50-70
ohms. If ohmmeter indicates
an open coil, replace contactor.
If ohmmeter indicates a good
coil, proceed to step 5.

Faulty contactor contacts. 5. Check voltage on "BUS"
side of contactor with master
switch closed. Meter nor-
mally indicates battery voltage.
If voltage is zero or intermit-
tent, replace contactor. If
voltage is normal, proceed to
step 6.

Faulty wiring between con- 6. Inspect wiring between con-
tactor and bus. tactor and bus. Repair or

replace wiring.
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17-16. REMOVAL AND INSTALLATION OF THE by the Association of American Battery
BATTERY. (Refer to figure 17-2.) Manufacturers.

a. To gain access to the battery, remove the upper
left half of cowling. 17-19. TESTING THE BATTERY. The specific

b. Remove the battery box lid and disconnect the gravity check method of testing the battery is pre-
battery ground cable. ferred when the condition of the battery is in a

questionable state-of-charge. However, when the
CAUTION aircraft has been operated for a period of time with

an alternator output voltage which is known to be
Always remove the ground cable first and con- correct, the question of battery capability may be
nect it last to prevent accidentally shorting the answered more correctly with a load type tester. If
battery to the airframe with tools. testing the battery is deemed necessary, the specific

gravity should be checked first and compared with
c. Disconnect the positive cable from the battery the following chart.

and remove the battery from the aircraft.
d. To install a battery, reverse this procedure. BATTERY HYDROMETER READINGS

17-17. CLEANING THE BATTERY. For maximum 1.280 Specific Gravity 100% Charged
efficiency, the battery and connections should be kept 1.250 Specific Gravity 75% Charged
clean at all times. 1.220 Specific Gravity 50% Charged

a. Remove the battery in accordance with proced- 1. 190 Specific Gravity 25% Charged
ing paragraph. 1. 160 Specific Gravity Practically Dead
b. Tighten battery cell filler caps to prevent the

cleaning solution from entering the cells. NOTE
c. Wipe battery cable ends, battery terminals and

entire surface of the battery with a clean cloth mois- All readings shown are for an electrolyte
tened with solution of bicarbonate of soda (baking temperature of 60 ° Fahrenheit. For higher
soda) and water. Temperatures the readings will be slightly
d. Rinse with clear water, wipe off excess water lower. For cooler temperatures the read-

and allow battery to dry. ings will be slightly higher. Some hydro-
e. Brighten up cable ends and battery terminals meters have a built-in temperature com-

with emery cloth or a wire brush. pensation chart and a thermometer. If
f. Install the battery according to the preceding this type tester is used, disregard this

paragraph. chart.
g. Coat the battery terminals and the cable ends

with petroleum jelly. If the specific gravity reading indicates the battery
is not fully charged the battery should be charged at

17-18. ADDING ELECTROLYTE OR WATER TO approximately 10 amperes for 30 minutes or until
THE BATTERY. A battery being charged and dis- the battery voltage rises to 28-volts.
charged with use will decompose the water from the
electrolyte by electrolysis. When the water is de- 17-20. CHARGING THE BATTERY. When the bat-
composed, hydrogen and oxygen gases are formed tery is to be charged, the level of electrolyte should
which escape into the atmosphere through the battery be checked and adjusted by adding distilled water to
vent system. The acid in the solution chemically cover the tops of the internal battery plates. The
combines with the plates of the battery during dis- battery cables and connections should be clean. Re-
charge or is suspended in the electrolyte solution move the battery from the aircraft and place in a
during charge. Unless the electrolyte has been well ventilated area for charging.
spilled from a battery, acid should not be added to
the solution. The water will decompose into gases W A RNING
and should be replaced regularly. Add distilled
water as necessary to maintain the electrolyte level When a battery is charging, hydrogen and
even with the horizontal baffle plate inside the battery. oxygen gases are generated. Accumulation
When "dry charged" batteries are put into service, of these gases can create a hazardous ex-
fill as directed with electrolyte. However, as the plosive condition. Always keep sparks and
electrolyte level falls below normal with use add only open flame away from the battery. Allow
distilled water to maintain the proper level The bat- unrestricted ventilation of the battery area
tery electrolyte contains approximately 25% sulphuric during charging.
acid by volume. Any change in this volume will ham-
per the proper operation of the battery. The main points of consideration during a battery

charge are excessive battery temperature and violent
CAUTION gassing. Under a reasonable rate of charge, 15

amperes or less, the battery temperature should not
Do not add any type of "battery rejuvenator" rise over 120 F, nor should gassing be so violent
to the electrolyte. When acid has been spilled that acid is blown from the vents.
from a battery, the acid balance may be ad-
justed by following instructions published
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7 Detail A

1. Sta-Strap 12. Cable-to Ground Service Contactor
2. Cover-Battery Contactor 13. Clip
3. Fuse 14. Cover - Starter Contactor
4. Ground Cable 15. Wire-to Starter Switch
5. Positive Cable 16. Cable-to Starter
6. Resistor 17. Wire-to Starter Switch
7. Battery Contactor 18. Ground Wire
8. Wire-to Master Switch 19. Cable-to Battery Contactor
9. Jumper Wire 20. Starter Contactor

10. Cable-to Starter Contactor 21. Sta-Strap
11. Diode

Figure 17-2. Battery and Electrical Equipment Installation (Sheet 1 of 2)
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17-21. BATTERY BOX. d. Remove the bolt, washer and nut securing each
side of the contactor. Then remove contactor.

17-22. DESCRIPTION. The battery is completely e. To install, reverse this procedure using new
enclosed in a box which is painted with acid proof sta-straps on the cover.
paint. The box has a vent tube which protrudes
through the bottom of the aircraft allowing battery 17-28. BATTERY CONTACTOR CLOSING CIRCUIT.
gases and spilled electrolyte to escape. The battery (Refer to figure 17-3). This circuit consists of a 5-
box is riveted to the left forward side of the firewall. amp fuse, a resistor and a diode mounted on the

ground service receptacle bracket. This serves to
17-23. REMOVAL AND INSTALLATION. (Refer to shunt a small charge around the battery contactor
figure 17-2). The battery box is riveted to the fire- so that ground power may be used to close the con-
wall. The rivets must be drilled out to remove the tactor when the battery is too dead to energize the
box. When a battery box is installed and riveted into contactor by itself.
place, all rivets and scratches inside the box should
be painted with acid-proof lacquer, Part No. CES1054- 17-29. GROUND SERVICE RECEPTACLE.
381, available from the Cessna Supply Division.

17-30. DESCRIPTION. A ground service receptacle
17-24. MAINTENANCE. The battery box should be is installed to permit the use of external power for
inspected and cleaned periodically. The box and coldweather starting or when performing lengthy
cover should be cleaned with a strong solution of electrical maintenance. A reverse polarity protec-
bicarbonate of soda (baking soda) and water. Hard tion system is utilized whereby ground power must
deposits may be removed with a wire brush. When pass through an external power contactor to be con-
all corrosive deposits have been removed from the nected to the bus. A silicon junction diode is con-
box, flush it thoroughly with clean water. nected in series with the coil on the external power

WA RNING contactor so that if the ground power source s inadver-
tently connected with a reversed polarity, the exter-
nal power contactor will not close. This feature

Do not allow acid deposits to come in contact protects the diodes in the alternator, and other semi-
with skin or clothing. Serious acid burns may conductor devices used in the aircraft from possible
result unless the affected area is washed im- reverse polarity damage.
mediately with soap and water. Clothing will
be ruined upon contact with battery acid. NOTE

Maintenance of the electronic installationsInspect the cleaned box and cover for physical dam- cannot be performed when using external
age and for areas lacking proper acid proofing. A power. Application of external power
badly damaged or corroded box should be replaced. opens the relay supplying voltage to the
If the box or lid require acid proofing, paint the area electronics bus. For lengthy ground
with acid-proof black lacquer, Part No. CES1054- electronic systems, connect a
381, available from the Cessna Supply Division. well rgulated and filtered power supply

directly to the battery side of the battery
17-25. BATTERY CONTACTOR. contactor. Adjust the supply for 28 volts

and close the master switch.
17-26. DESCRIPTION. The battery contactor is
bolted to the firewall below the battery box. The NOTE
contactor is a solenoid plunger type, which is actu-
ated by turning the master switch on. When the When using ground power to start the
master switch is off, the battery is disconnected aircraft, close the master switch before
from the electrical system. A silicon diode is used removing the ground power plug. This
to eliminate spiking of the transistorized radio equip- will ensure closure of the battery con-
ment. The cathode (+) terminal of the diode connects tactor and excitation of the alternator
to the battery terminal of the battery contactor. The field.
anode (-) terminal of the diode connects to the same
terminal of the diode on the contactor as the master CAUTION
switch wire. This places the diode directly across
the contactor solenoid coil so that inductive spikes Failure to observe polarity when connect-
originating in the coil are clipped when the master ing an external power source directly to
switch is opened. (Refer to figure 17-2). the battery or directly to the battery side

of the battery contactor, will damage the
17-27. REMOVAL AND INSTALLATION. (Refer to diodes in the alternator and other semi-

fagure 17-2.) conductor devices in the aircraft.
a. Open battery box and disconnect ground cable

from negative battery terminal. Pull cable clear of
battery box.

b. Cut sta-straps and remove cover from contactor.
c. Remove nuts and washers securing cables to the

contactor.
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17-31. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

GROUND POWER WILL NOT Ground service connector 1. Check for voltage at all three
CRANK ENGINE. wired incorrectly. terminals of external power

contactor with ground power con-
nected and master switch off. If
voltage is present on input and
coil terminals but not on the out-
put terminal, proceed to step 4.
If voltage is present on the input
terminal but not on the coil
terminal, proceed to step 2. If
voltage is present on all three
terminals, check wiring between
contactor and bus.

2. Check for voltage at small
terminal of ground service re-
ceptacle. If voltage is not pre-
sent, check ground service plug
wiring. If voltage is present,
proceed to step 3.

Open or mis-wired diode on 3. Check polarity and continuity
ground service diode board of diode on diode board at rear
assembly. of ground service receptacle. If

diode is open or improperly wired,
replace diode board assembly.

Faulty external power con- 4. - Check resistance from small
tactor. (coil) terminal of external power

contactor to ground (master switch
off and ground power unplugged).
Normal indication Is 50-70 ohms.
If resistance indicates an open
coil, replace contactor. If re-
sistance is normal, proceed to
step 5.

Faulty contacts in external 5. With master switch off and
power contactor. ground power applied, check for

voltage drop between two large
terminals of external power
(turn on taxi light for a load).
Normal indication is zero volts.
If voltage is intermittently pres-
ent or present all the time,
replace contactor.
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17-32. REMOVAL AND INSTALLATION. (Refer to the system. The aircraft battery supplies the source
figure 17-3.) of power for excitation of the alternator.

a. Open the battery box and disconnect the ground
cable from the negative terminal of the battery and 17-35. ALTERNATOR.
pull the cable free of the box.

b. Remove the nuts, washers, ground strap, bus 17-36. DESCRIPTION. The 60-ampere alternator
bar and diode board from the studs of the receptacle used on the aircraft is three-phase, delta connected
and remove battery cable. with integral silicon diode rectifiers. The alternator

c. Remove the screws and nuts holding the recep- is rated at 28-volts at 60-amperes continuous out-
tacle, ground strap will then be free from bracket. put. A optional 28-volt, 95 ampere alternator may

d. To install a ground service receptacle, reverse be installed.
this procedure.

17-37. ALTERNATOR REVERSE VOLTAGE DAM-
17-33. ALTERNATOR POWER SYSTEM. AGE. The alternator is very susceptible to reverse

polarity damage due to the very low resistance of the
17-34. DESCRIPTION. The alternator system con- output windings and the low resistance of the silicon
sists of an engine driven alternator, a voltage regu- diodes in the output. If a high current source. such
lator and a circuit breaker located on the instrument as a battery or heavy duty ground power cart is at-
panel. The system is controlled by the left hand por- tached to the aircraft with the polarity inadvertently
tion of the split rocker, master switch labeled ALT. reversed, the current through the alternator will
An over-voltage sensor switch and red warning light, flow almost without limit and the alternator will be
labeled HIGH VOLTAGE are incorporated to protect immediately damaged.
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17-38. TROUBLE SHOOTING THE ALTERNATOR SYSTEM.
a. ENGINE NOT RUNNING.

TROUBLE PROBABLE CAUSE REMEDY

AMMETER INDICATES Shorted diode in alternator. Turn off Battery Switch and
HEAVY DISCHARGE OR remove "B" Lead from alter-
ALTERNATOR CIRCUIT nator. Check resistance from
BREAKER OPENS. "B" Terminal of alternator to
(Battery Switch ON, Alter- alternator case. Reverse
nator Switch OFF. all leads and check again. Resis-
other electrical switches tance reading may show con-
OFF.) tinuity in one direction but

should show an infinite reading
in the other direction. If an
infinite reading is not obtained
in at least one direction, repair
or replace alternator.

ALTERNATOR REGULA- Short in alternator control Disconnect Over-Voltage sensor
TOR CIRCUIT BREAKER unit. plug and recheck. If circuit
OPENS WHEN BATTERY breaker stays in replace Over-
AND ALTERNATOR Voltage Sensor.
SWITCHES ARE TURNED
ON. Disconnect alternator control

unit plug and recheck. If circuit
breaker stays in, replace alter-
nator control unit.

Short in alternator field. Disconnect "F" terminal wire
and recheck. If circuit breaker
stays in, replace alternator.

b. ENGINE RUNNING.

ALTERNATOR CIRCUIT Defective circuit breaker. Replace circuit breaker.
BREAKER OPENS WHEN
BATTERY AND ALTER-
NATOR SWITCHES ARE
TURNED ON. LOW-
VOLTAGE LIGHT DOES
NOT COME ON.

ALTERNATOR REGULA- Shorted field in alternator. Check resistance fron "F"
TOR CIRCUIT BREAKER terminal of alternator to
OPENS WHEN BATTERY alternator case, if resis-
AND ALTERNATOR tance is less than 5 ohms
SWITCHES ARE TURNED repair/replace.
ON. LOW-VOLTAGE
LIGHT MAY OR MAY NOT
COME ON.

CAUTION

This malfunction may cause a shorted alternator control unit, which
will result in an over-voltage condition when system is again operated.
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17-38. TROUBLE SHOOTING THE ALTERNATOR SYSTEM (Cont.)
b. ENGINE RUNNING (Cont.)

TROUBLE PROBABLE CAUSE REMEDY

ALTERNATOR MAKES Shorted diode in alternator. Turn off Battery Switch and
ABNORMAL WHINING remove "B" Lead from al-
NOISE. ternator. Check resistance

from "B" Terminal of alter-
nator to alternator case. Re-
verse leads and check again.
Resistance reading may show'
continuity in one direction but
should show in infinite reading
in the other direction. If an
infinite reading is not obtained
in one direction, repair or
replace alternator.

LOW-VOLTAGE LIGHT Shorted alternator control Replace alternator control unit.
DOES NOT GO OUT WHEN unit.
-ALTERNATOR AND BAT-
TERY SWITCHES ARE Defective low-voltage Replace alternator control unit.
TURNED ON. sensor.

AFTER ENGINE START Alternator control unit faulty With engine not running turn
WITH ALL ELECTRICAL or high resistance in field off all electrical loads and
EQUIPMENT TURNED OFF circuit. turn on battery and alternator
CHARGE RATE DOES NOT switches. Measure bus volt-
TAPER OFF IN 1-3 age to ground, then measure
MINUTES. voltage from terminal of alter-

nator to ground. If there is
more than 2 volts difference
check field circuit wiring shown
in alternator system wiring
diagram in Section 19. Clean
all contacts. Replace components
until there is less than 2 volts
difference between bus voltage
and field voltage.

NOTE

Also refer to battery power system trouble shooting chart.

ALTERNATOR SYSTEM Alternator output voltage 1. Connect voltmeter between
WILL NOT KEEP BAT- insufficient. D.C. Bus and ground. Turn
TERY CHARGED. off all electrical loads. Turn

on Battery Switch, start engine
and adjust for 1500 RPM.
Voltage should read approxi-
mately 24 volts. Turn on
alternator switch. Voltage
should read between 28.4 and
28. 9 volts. Ammeter should
indicate a heavy charge rate
which should taper off in 1-3
minutes. If charge rate tapers
off very quickly and voltage is
normal. check battery for mal-
function. If ammeter shows a
low charge rate or any discharge
rate, and voltage does not rise
when alternator switch is turned
on proceed to Step 2.
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17-38. TROUBLE SHOOTING THE ALTERNATOR SYSTEM (Cont.)
b. ENGINE RUNNING (Cont.)

TROUBLE PROBABLE CAUSE REMEDY

ALTERNATOR SYSTEM Alternator output voltage 2. Stop engine, turn off all
WILL NOT KEEP BAT- insufficient (cont.) switches. Connect voltmeter
TERY CHARGED. (Cont.) between "F" terminal of

alternator and ground. Do
NOT start engine. Turn on
battery switch and alternator
switch. Battery voltage
should be present at "F"
terminal, less 1 volt drop
thru regulator, if not refer
to Step 3.

3. Starting at "F" terminal
of alternator, trace circuit
to alternator control unit at
Pin 1 (Blue Wire). Trace
circuit from Pin 3 (Red Wire)
to master switch, to Bus Bar.
Trace circuit from alternator
control unit Pin 2 (Orange Wire)
to alternator "BAT" terminal.
Check connections and replace
component which does not have
voltage present at output. Refer
to alternator system wiring
diagram in Section 19.

Alternator field winding 1. If voltage is present turn
open. off alternator and battery

switches. Check resistance
from "F" terminal of alter-
nator to alternator case,
turning alternator shaft dur-
ing measurement. Normal
indication is 12-20 ohms.
If resistance is high or low,
repair or replace alternator.
If OK refer to Step 2.

Alternator output voltage 2. Check resistance from case
Insufficient. of alternator to airframe ground.

Normal indication is very low
resistance. If reading indicates
no, or poor continuity, repair or
replace alternator ground wiring.

17-39. REMOVAL AND INSTALLATION. (Refer to pressure to the belt. After the belt is adjusted and
figure 17-4). the bolt is safety wired, tighten the bottom bolt to
a. Make sure that master switch remains in the off 100-140 lb. -in. torque on the 60 ampere alternator

position or disconnect negative lead from battery. and 450-500 lb. -in. torque on the 95 ampere alter-
b. Disconnect the wiring from the alternator. nator to remove any play between the alternator
c. Remove the safety wire from the upper adjust- mounting foot and the U-shaped support assembly.

ing bolt and remove the bolt from the alternator.
d. Remove the nut and washer from the lower CAUTION

mounting bolt.
e. Remove the alternator drive belt and lower On new aircraft or whenever a new belt

mounting bolt to remove the alternator. is installed, belt tension should be check-
f. To replace alternator, reverse this procedure. ed within 10 to 25 hours of operation.
g. Adjust belt tension to obtain 3/8" deflection at

the center of the belt when applying 12 pounds of
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•THRU P21000855

1 BEGINNING WITH P21000856

A

21 3*Detail A

1. Arm - Adjusting
2. Washer

3 3. Bolt
4. Safety Wire

6 5. Drive Belt
6. Support

2 7. Nut
2 8. Alternator

* TORQUE TO 165 ± 10 IN LBS.

* TORQUE TO 450 - 500 IN LBS.

Figure 17-4. Alternator Installation (Sheet 1 of 2)

17-15



MODEL P210 SERIES SERVICE MANUAL





MODEL P210 SERIES SERVICE MANUAL

NOTE 17-47. AUXILIARY FUEL PUMP FLOW RATE
ADJUSTMENT. (Refer to Section 13.)

When tightening the alternator belt, apply pry
bar pressure only to the end of the alternator 17-48. DUAL ALTERNATOR SYSTEM.
nearest to the belt pulley.

17-49. DESCRIPTION. The dual alternator system
17-40. ALTERNATOR CONTROL UNIT. consists of two belt-driven, 28 volt. 60 amp alterna-

tors, two alternator control units, two shunt and fuse
17-41. DESCRIPTION. The alternator control unit assemblies, two line contactors, two alternator
is a solid state voltage regulator with an over-voltage switches, two circuit breakers, a volt ammeter, a
sensor and a low-voltage sensor incorporated in the three light indicating system and a alternator restart
unit. The control unit is not adjustable and is a re- system.
move and replace item. A Cessna Alternator Charg-
ing System Test Box Assembly (P/N 9870005-1) is 17-50. ALTERNATORS.
available through the Cessna Supply Division for use
in isolating failures in the 28-volt alternator control 17-51. DESCRIPTION. The alternators are belt-
units (C611005-0101 and C611005-0102) and the 28- driven, 28 volt, 60 amp, three-phase, Delta con-
volt alternator. nected stator windings with integral silicon diode

rectifiers and a stator tap.
17-42. REMOVAL AND INSTALLATION. (Refer to
figure 17-5.) NOTE

a. Remove upper half of engine cowl.
b. Place master switch in the "OFF" position. Alternator s are equal in function & capability,
c. Disconnect negative lead from the battery. and normally operate under equal loads. Each
d. Disconnect housing plug from the alternator may operate independently, but should not be

control unit. thought of or operated as, a primary and
e. Remove screws securing the control unit to the secondary (or standby) system.

firewall.
f. To install control unit reverse the preceding 17-52. REMOVAL AND INSTALLATION. (See

steps. Be sure the connections for grounding are figure 17-5.)
clean and bright before assembly. Otherwise faulty
voltage regulation and/or excessive radio noise may 17-53. ALTERNATOR CONTROL UNITS.
result.

17-54. DESCRIPTION. The alternator control units
17-43. OVER-VOLTAGE SENSOR AND WARNING are solid state voltage regulators with low voltage
LIGHT. sensing internal paralleling circuitry in the alternator

control units controls load sharing between the alter-
17-44. DESCRIPTION. The over-voltage sensor is nators.
contained within the alternator control unit. The
unit also contains a low-voltage sensor. A red 17-55. REMOVAL AND INSTALLATION. (See
warning light labeled "LOW VOLTAGE" is installed figure 17-6.)
on the instrument paneL When an over-voltage con-
dition occurs the over-voltage sensor turns off the 17-56. ALTERNATOR CONTACTORS AND SHUNTS.
alternator and the voltage in the system drops. When
system voltage drops below 24. 8 volts the low-voltage 17-57. DESCRIPTION. Each alternator is equipped
sensor turns on the low-voltage light indicating a with a contactor and shunt. The shunt directs power
drain on the battery and the ammeter will show a dis- through two fuses to the alternator control unit remote
charge. Turn off both sections of the master switch sensing and current sensing circuits. The shunt is
to recycle the over-voltage sensor. If the over- also connected through fuses to the volt-ammeter
voltage condition was transient, the normal alter- selector switch which enables the pilot to monitor the
nator charging will resume and no further action is electrical system operation.
necessary. If the over-voltage tripoff recurs, then
a generating system malfunction has occurred such 17-58. REMOVAL AND INSTALLATION. (See
that the electrical accessories must be operated from figure 17-6.)
the aircraft battery only. Conservation of electrical
energy must be practiced until the flight can be ter- 17-59. VOLT-AMMETER.
minated. The over-voltage light filament may be
tested at any time by turning off the "Alternator" por- 17-60. DESCRIPTION. The volt-ammeter is
tion of the master switch and leaving the battery por- mounted on the left side of the instrument paneL A
tion on. This test does not induce an over-voltage selector switch is provided for the pilot to monitor
condition on the electrical system. the electrical system operation. The selector switch

allows the pilot to monitor the current supplied by
17-45. REMOVAL AND INSTALLATION. (Refer to each alternator, the battery charge or discharge cur-
figure 17-5 and paragraph 17-42.) rent, or the system voltage.

17-46. RIGGING THROTTLE-OPERATED MICRO-
SWITCH. (Refer to Section 13.)
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Figure 17-6. Dual Alternator System Installation (Sheet 1 of 7)
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41. Cover
42. Wire (Circuit Breaker)
43. Contactor (Alternator No. 2)44. Bracket49 48 DetailC47. Shunt (Altovernator No. 1)41. Wire (Circuit Breaker)
48. ContWre (tor (Alternator No. 1)44. Bracket45. Bus Bar46. Shunt (Alternator No. 2)4'. Shunt (Alternator No. 1)
48. Wire (to Alternator No. 1)
49. Wire (to Alternator No. 2)
50. Wire (Circuit Breaker)

Figure 17-6. Dual Alternator System Installation (Sheet 4 of 7)
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71

76

71. Clamp
72. Housing Cap Detail J
73. Housing Plug
74. Spacer
75. Bracket
76. Cover
77. Battery
78. Battery Holder
79. Plate
80. Grommet

Figure 17-6. Dual Alternator System Installation (Sheet 7 of 7)
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17-61. ALTERNATOR RESTART SYSTEM. The 17-62. AIRCRAFT LIGHTING SYSTEM.
alternator restart system consists of a battery pack
and a switch. When the restart switch, on the circuit 17-63. DESCRIPTION. The aircraft lighting sys-
breaker panel is actuated, power is directed from the ter consists of landing and taxi lights, navigation
battery pack through the restart switch to the alterna- lights, flashing beacon light, anti-collision strobe
tor switch. With the alternator switch closed power lights, interior and instrument panel flood lights,
is directed to the alternator control unit then to the electoluminescent panel lighting, instrument post
alternator field for excitation of the alternator. lighting, pedestal lights, oxygen lights, courtesy

lights, de-ice light, control wheel map light, bag-
NOTE gage compartment light, compass and radio dial

lights.
Batteries should be changed at yearly inter-
vals or sooner if function test shows need.
Correct polarity must be observed when 17-64. SWITCHES.
installing batteries. No. 814 Ray-O-Vac
or No. MN1400 Mallory or equivalent to 17-65. DESCRIPTION. The instrument panel
No. E-93 Everready Batteries are recom- switches used are snap-in type rocker switches.
mended. These switches have a design feature which permits

them to snap into the panel from the panel side and
WA RNING can subsequently be removed for easy maintenance.

These switches also feature spade type slip-on ter-
Do not rely on contact between battery holder minals.
(78) and plate (79) to maintain spring contact
on batteries. If required, end plates of the
battery holder may be reformed inward slight-
ly to increase contact pressure on batteries.
Check continuity of battery pack before instal-
lation with battery pack suspended from plate
and with curvature of plate reversed as in
normal installation.
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17-66. TROUBLE SHOOTING.

TROUBLE PROBABLE CAUSE REMEDY

LANDING AND TAXI LIGHTS Short circuit in wiring. 1. Inspect circuit breaker. If
OUT. circuit breaker is open, proceed

to step 2. If circuit breaker is
OK, proceed to step 3.

Defective wiring. 2. Test each circuit separately
until short is located. Repair
or replace wiring.

Defective switch. 3. Check voltage at lights with
master and landing and taxi light
switches ON. Should read bat-
tery voltage. Replace switch.

LANDING OR TAXI LIGHT Lamp burned out. 1. Test lamp with ohmmeter or
OUT. new lamp. Replace lamp.

Open circuit in wiring. 2. Test wiring for continuity.
Repair or replace wiring.

FLASHING BEACON DOES Short circuit in wiring. 1. Inspect circuit breaker. If
NOT LIGHT. circuit breaker is open, proceed

to step 2. If circuit breaker is
OK, proceed to step 3.

Defective wiring. 2. Test circuit until short is lo-
cated. Repair or replace wiring.

Lamp burned out. 3. Test lamp with ohmmeter or
a new lamp. Replace lamp. If
lamp is good, proceed to step 4.

Open circuit in wiring. 4. Test circuit from lamp to
flasher for continuity. If no
continuity is present, repair or
replace wiring. If continuity is
present, proceed to step 5.

Defective switch. 5. Check voltage at flasher with
master and beacon switch on.
Should read battery voltage.
Replace switch. If voltage is
present, proceed to step 6.

Defective flasher. 6. Install new flasher.

FLASHING BEACON Defective flasher. 1. Install new flasher.
CONSTANTLY LIT.
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17-66. TROUBLE SHOOTING (Cont.)

TROUBLE PROBABLE CAUSE REMEDY

ALL NAV LIGHTS OUT. Short circuit in wiring. 1. Inspect circuit breaker. If
circuit breaker is open. proceed
to step 2. If circuit breaker is
OK, proceed to step 3.

Defective wiring. 2. Isolate and test each nav light
circuit until short is located.
Repair or replace wiring.

Defective switch. 3. Check voltage at nav light with
master and nav light switches on.
Should read battery voltage. Re-
place switch.

ONE NAV LIGHT OUT. Lamp burned out. 1. Inspect lamp. Replace lamp.

Open circuit in wiring. 2. Test wiring for continuity.
Repair or replace wiring.

WARNING

The anti-collision system is a high voltage device. Do not remove
or touch tube assembly while in operation. Wait at least 5 minutes
after turning off power before starting work.

BOTH ANTI-COLLISION Open circuit breaker. 1. Check, if open reset. If
STROBE LIGHTS WILL circuit breaker continues to
NOT LIGHT. open proceed to step 2.

2. Disconnect red wire be-
tween aircraft power supply
(battery/external power) and
strobe power supplies, one
at a time. If circuit breaker
opens on one strobe power
supply, replace strobe power
supply. If circuit breaker
opens on both strobe power
supplies proceed to step 3.
If circuit breaker does not
open proceed to step 4.

3. Check aircraft wiring.
Repair or replace as neces-
sary.

4. Inspect strobe power sup-
ply ground wire for contact
with wing structure.
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17-66. TROUBLE SHOOTING (Cont.)

TROUBLE PROBABLE CAUSE REMEDY

CAUTIONt
Extreme care should be taken when exchanging flash tube. The tube
is fragile and can easily be cracked in a place where it will not be
obvious visually. Make sure the tube is seated properly on the base
of the nav light assembly and is centered in the dome.

NOTE

When checking defective power supply and flash tube, units from
opposite wing may be used. Be sure power leads are protected
properly when unit is removed to prevent short circuit.

ONE ANTI-COLLISION Defective Strobe Power Supply, 1. Connect voltmeter to red lead
STROBE LIGHT WILL or flash tube. between aircraft power supply
NOT LIGHT. (battery/external power) and

strobe power supply, connecting
negative lead to wing structure.
Check for 12/24 volts. If OK
proceed to step 2. If not, check
aircraft power supply (battery/
external power).

2. Replace flash tube with known
good flash tube. If system still
does not work, replace strobe
power supply.

DOME LIGHT TROUBLE. Short circuit in wiring. 1. Inspect circuit breaker. If
circuit breaker is open, proceed
to step 2. If circuit breaker is
OK, proceed to step 3.

Defective wiring. 2. Test circuit until short is
located. Repair or replace
wiring.

3. Test for open circuit. Repair
or replace wiring. If no short or
open circuit is found, proceed to
step 4.

Lamp burned out. 4. Test lamp with ohmmeter or
new lamp. Replace lamp.

Defective switch. 5. Check for voltage at dome
light with master and dome light
switch on. Should read battery
voltage. Replace switch.
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17-66. TROUBLE SHOOTING (Cont.)

TROUBLE PROBABLE CAUSE REMEDY

ELECTROLUMINESCENT Short circuit in wiring. 1. Inspect circuit breaker. If
PANELS WILL NOT LIGHT. circuit breaker is open. proceed

to step 2. If circuit breaker is
OK, proceed to step 3.

Defective wiring. 2. Test circuit until short is lo-
cated. Repair or replace wiring.

3. Test for open circuit. Repair
or replace wiring. If no open or
short circuit is found, proceed to
step 4.

Defective resistor. 4. Check resistor for continuity.
(Located in line between rheostat
and inverta-pak.) Replace resistor.

Defective rheostat. 5. Check input voltage at inverta-
pak with master switch on. Volt-
meter should give a smoothly
varied reading over the entire
control range of the rheostat. If
no voltage is present or voltage
has a sudden drop before rheostat
has been turned full counterclock-
wise, replace rheostat.

Defective inverta-pak. 6. Check output voltage at inverta-;
pak with ac voltmeter. Should read;
about 125 volts ac with rheostat set
for full bright. Replace inverta-
pak.

INSTRUMENT LIGHTS WILL Short circuit wiring. 1. Inspect circuit breaker. If
NOT LIGHT. circuit breaker is open, proceed

to step 2. If circuit breaker is
OK, proceed to step 3.

Defective wiring. 2. Test circuit until short is locat-
ed. Repair or replace wiring.

3. Test for open circuit. Repair
or replace wiring. If no short or
open circuit is found, proceed to
step 4.

Faulty section in dimming 4. Lights will work when control
potentiometer. is placed in brighter position. Re-

place potentiometer.

Faulty light dimming 5. Test both transistors with new
transistor. transistor. Replace faulty tran-

sistor.

Faulty selector switch. 6. Inspect. Replace switch.
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17-66. TROUBLE SHOOTING (Cont.)

TROUBLE PROBABLE CAUSE REMEDY

INSTRUMENT LIGHTS WILL Open resistor or wiring 1. Test for continuity. Replace
NOT DIM. in minimum intensity end resistor or repair wiring.

of potentiometer.

Shorted transistor. 2. Test transistor by substitution.
Replace defective transistor.

CONTROL WHEEL MAP Nav light switch turned off. 1. Nav light switch has to be
LIGHT WILL NOT LIGHT. ON before map light will light.

Short circuit in wiring. 2. Check lamp fuse on terminal
board located on back of station-
ary panel with ohmmeter. If
fuse is open, proceed to step 3.
If fuse is OK, proceed to step 4.

Defective wiring. 3. Test circuit until short is lo-
cated. Repair or replace wiring.

4. Test for open circuit. Repair
or replace wiring. If a short or
open circuit is not found, proceed
to step 5.

Defective map light assembly. 5. Check voltage at map light
assembly with master and nav
switches on. If battery voltage
is present, replace map light
assembly.

17-67. LANDING AND TAXI LIGHTS. allows the pilot to determine if the lamps are work-
ing properly during flight.

17-68. DESCRIPTION. The landing and taxi lights
are mounted in the lower nose cap. Both lamps are 17-72. REMOVAL AND INSTALLATION. Refer to
used for landing and only the left hand for taxi. The figure 17-8 for removal and installation of navigation
lamps are controlled by two rocker switches with a light components.
diode assembly installed across the switches which
enables the landing light switch to turn on both the 17-73. ANTI-COLLISION STROBE LIGHTS.
landing and taxi lamps. The taxi light switch will
turn on only the taxi lamp. 17-74. DESCRIPTION. A white strobe light may be

installed on each wing tip with the navigation light.
17-69. REMOVAL AND INSTALLATION. (Refer to These lights are vibration resistant and operate on
figure 17-7.) the principle of a capacitor discharge into a zenon

1. Remove screws (12) and remove cover (1). tube, producing an extremely high intensity flash.
2. Remove screws (2) and note position of Each strobe light has its own power supply mounted

washers (5) and or spacers (7) for installation. on the wing tip ribs.
3. Remove screws (11) then remove retainer (6)

and gasket (8). 17-75. TROUBLE SHOOTING. Refer to paragraph
4. Pull lamp (9) from cover (10) and disconnect 17-66 for trouble shooting of the anti-collision strobe

electrical leads. lights.
5. Install new lamp and reassemble making sure

washers (5) and or spacers (7) are in the proper 17-76. REMOVAL AND INSTALLATION. Refer to
position. figure 17-8 for removal and installation of strobe

light components.
17-70. NAVIGATION LIGHTS. a. Remove wing tip disconnecting navigation and

strobe light wires.
17-71. DESCRIPTION. The navigation lights are b. Disconnect power supply wires.
located on each wing tip and the stinger. Operation c. Remove the four mounting screws and remove
of the lights is controlled by a single two position power supply.
switch. A plastic light detector on each wing tip d. To reinstall reverse the preceding steps.
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17-77. VERTICAL TAIL FLOOD LIGHTS. 17-90. DESCRIPTION. The electroluminescent
lighting consists of two "EL" panels; the switch

17-78. DESCRIPTION. A flood light assembly is panel and comfort control panel. The AC voltage
mounted on each end of the stabilizer, on the upper required to drive the "EL" panels is supplied by
side. These lights are used to illuminate the verti- a small inverta-pack (power supply) located behind
cal tail. A switch on the switch panel controls the the instrument panel on the right hand side. The
lights and a circuit breaker on the breaker panel navigation light switch must be on to supply power
protects the circuit. to the inverta-pack. The intensity of the "EL" panel

lighting is controlled by a rheostat located on the
17-79. REMOVAL AND INSTALLATION. Refer to instrument panel. The "EL panels have an expected
figure 17-8, for removal and installation. life of over 16,000 hours and no replacement should

be necessary during the life of the aircraft.
17-80. FLASHING BEACON.

17-91. TRANSISTORIZED LIGHT DIMMING.
17-81. DESCRIPTION. The flashing beacon light is
attached to the vertical fin tip. The flashing beacon
has an iodine-vapor lamp electrically switched by a 17-92. DESCRIPTION. The light dimming circuit
solid-state flasher assembly. The flasher assembly consists of a three-circuit transistorized dimming
is mounted inside the fin tip. The switching frequen- assembly. System is controlled by two controls on
cy of the flasher assembly operates at approximately the lower left hand side of the panel. The right hand
45 flashes per minute. A resistor is installed and control is a dual rheostat with a concentric knob
connected to the unused flasher lead to eliminate a arrangement. A three-circuit transistorized dim-
pulslng effect on the cabin lighting and ammeter. ming assembly is installed with post lighting. The

controls go from three to four. The center portion
17-82. REMOVAL AND INSTALLATION. Refer to of the left control controls the post lights, the outer
figure 17-9 for removal and installation of flashing portion controls flood lights, the center portion of
beacon components. the right hand control controls EL panel lighting and

the outer portion controls engine and radio lighting.
17-83. INSTRUMENT LIGHTING.

17-93. REMOVAL AND INSTALLATION. For re-
17-84. DESCRIPTION. The instrument panel light- moval and installation of transistorized dimming.
ing consists of two separate sections. The lower refer to figure 17-12.
two-thirds of the panel is illuminated by two lights
mounted in the overhead console. The lighting for 17-94. PEDESTAL LIGHTS.
the upper one-third of the panel is provided by four
lights mounted in the under side of the instrument 17-95. DESCRIPTION. The pedestal lights consist
glare shield. The intensity of the lighting is control- of three post type lights mounted on the pedestal to
led by the instrument light dimming rheostat located illuminate the fuel selector handle, rudder and ele-
on the switch panel. vator trim controls. The pedestal lights are con-

trolled by the instrument light rheostat.
17-85. REMOVAL AND INSTALLATION. Refer to
figure 17-10 for removal and installation of instru- 17-96. REMOVAL AND INSTALLATION. For re-
ment brow lights. moval and installation of pedestal lamps, slide the

cap and lens assembly from the base. Slide the
17-86. REMOVAL AND INSTALLATION OF OVER- lamp from the socket and replace.
HEAD CONSOLE INSTRUMENT PANEL LIGHTS.
(Refer to figure 17-11.) 17-97. OXYGEN LIGHT.
a. Unscrew cabin flood light lens and remove.
b. Loosen set screw and remove cabin flood light 17-98. DESCRIPTION. The oxygen light consists of

control knob. an indicator light installed aft of the oxygen access
c. Unscrew two air outlets at forward end of door on the overhead console. The light will illumi-

console. nate when oxygen is in use.
d. Remove screws from the over-head console

cover and remove cover. 17-99. REMOVAL AND INSTALLATION. For re-
e. Twist lamp for removal from socket assembly. moval of lamp, unscrew lens assembly and pull lamp
f. For installation, reverse the preceding steps. from assembly. Insert new lamp; reinstall lens

assembly.
17-87. FLOOD LIGHT.

17-100. COURTESY LIGHT.
17-88. DESCRIPTION. A cabin flood light is mount-
ed on the over-head console. The lamp is controlled 17-101. DESCRIPTION. The lights consist of one
by a rheostat switch mounted adjacent to the light. light located on the underside of the wing to provide
For removal refer to figure 17-11. ground lighting around the cabin area. The courtesy

light has a clear lens and is controlled by a single
17-89. ELECTROLUMINESCENT PANEL LIGHTING. slide switch labeled "Utility Light. " located on the

left rear door post.
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2 1. Grommet 6. Cover Plate
2. Screw 7. Tinnerman Nut
3. Shield 8. Spacer
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5

1. Control Tube Assembly
2. Cover
3. Adapter
4. Map Light Rheostat
5. Control Wheel
6. Map Light Socket
7. Lamp
8. Knob (Map Light)

Figure 17-14. Control Wheel Map Light Installation
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4

6

7

1

1. Screw 5. Nutplate 8. Retainer
2. Grommet 6. Reflector 9. Lens
3. Sta. 138 Bulkhead 7. Nut 10. Lamp
4. Bracket 11. Socket

Figure 17-15. Baggage Compartment Light Installation
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(3) Using either radiated signal test method NOTE
described above, verify that the G-switch has been
activated and ELT is transmitting. Transmitters equipped with the C589511-

(4) Reset the G-switch and restore other 0105 or C589511-0106 battery packs can
disturbed switches to normal. be replaced with a C589511-0114 after

(5) Reinstall ELT in airplane modification by SK185-20 has been com-
d. Operatial test of theTSOC91a ELT G-switch. plted.

(2) While holding ELT firmly in one hand, make a CAUTION
throwing motion followed by a sudden reversal of the
transmitter. Lithium battery pack must be replaced

(3) Using either radiated signal tet method with alkaline battery packs per SK185-20.
described above, verify that the Gewitch has been
activated and ELT is transmitting. a. After the transmitter has been removed from

(4) Reset the switch and restore other disturbed aircraft in accordance with para. 17-130, place the
switches to normal. transmitter switch in the OFF position.

(5) Reinstall ELT in airplan. b. Remove the four screws attaching the cover to
e. Check calendar date for replacement of battery the case and then remove the cover to gain access

pack. This date is supplied on a sticker attached to the to the battery pack.
outside of the ELT case and to each battry. c. Disconnect the battery pack electrical connector

and remove battery pack

17-130. REMOVAL AND INSTALLATION OF TRANS- d. Place new battery pack in the transmitter with
MITTER. (Refer to figure 17-19.) four batteries as shown in the case in figure 17-80.
a. Remove baggage curtain to gain access to the e. Connect the electrical connector as shown in fig-

transmitter and antenna. 17-20.
b. Disconnect co-axial cable from end of transmit- NOTE

ter.
c. Remove the two #10 screws from the baseplate Before installing the C589511-0105 pack,

of the ELT and remove ELT. check to ensure that its voltage is 7.5
d. To reinstall transmitter, reverse preceding volts or greater.

steps.
CAUTION f. Replace the transmitter baseplate on the unit and

plate with four nylok patch screws.
Ensure that the direction of flight arrok patch screws -
(placarded on the transmitter)* are pointing. Stamp the new replacement date on the outside of
towards on the transmitter are pointing the ELT. The date should be noted on the switching

towards the nose of the aircraft nameplate on the side of the unit as well as on the
instruction name plate on the top of the unit.

17-131. REMOVAL AND INSTALLATION OF ANTEN-
NA. (Refer to figure 17-19.) WARNING
a. Disconnect co-axial cable from base of antenna ..
b. Remove the nut and lockwsher attaching the The battery pack has pressurized contents.

antenna base to the fuselage and the antenna will be Do not recharge, short circuit or dispose
free for removal of in fire.
c. To reinstall the antenna, reverse the preceding

steps.
CAUTION Be sure to enter the new battery pack expira-

tion date in the aircraft records. It is also
The C589511-011 and C589511-0119 co- recommended this date be placed in your ELT
axial cable must be installed as indicated Owner's Manual for quick reference.
on the cable sleeve. Cable end marked
"TO ANT" must be connected to the ELT C589512-0103 TRANSMITTER
antenna and the end marked "TO ELT"
must be connected to the C589511-0113/
-0117 and C589511-000S/-0104 transmit-
ters.

NOTE

Upon reinstalltion of antenna, cement
rubber boot (14) using RTV 102, General
Electric Co., or equivalent, to antenna
whip only; do not apply adhesive to fuse-
lage skin or damage to paint may result.

C589512-0107
17-132. REMOVAL AND INSTALLATION OF BATTERY PACK
BATTERY PACK. (Refer to figure 17-20.)

17-4 Revision 17-20. Battery Pack Installation
117-48 Revision 2
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17-133. TROUBLE SHOOTING. Should your Emer- procedures to test peak effective radiated power, you

gency Locating Transmitter fail the 100 Hours per- will be able to determine if battery replacement is

formance checks. it is possible to a limited degree necessary or if your unit should be returned to your
to isolate the fault to a particular area of the equip- dealer for repair.
ment. In performing the following trouble shooting.

TROUBLE PROBABLE CAUSE REMEDY

*POWER LOW Low battery voltage. 1. Set toggle switch to off.
2. Disconnect the battery pack

from the transmitter and con-
nect a Simpson 260 model volt-
meter and measure voltage. If
the battery pack transmitters
are 7.5 volts or less, the battery
pack is below specification.

Faulty transmitter. 3. If the battery pack voltage
meets the specifications in
step 2, the battery is O.K.
If the battery is O.K., check the
transmitter as follows:
a. Reconnect battery pack to
the transmitter.
b. Bymeans ofE.F.Johnson
105-0303-001 jackplugs and 3
inch maximum long leads, con-
nect a Simpson Model 1223
ammeter to the jack.
c. Set the toggle switch to AUTO
and observe the ammeter current .
drain. If the current drain is in the
15-25 ma range, the transmitter
or the coaxial cable is faulty.

Faulty coaxial 4. Check coaxial antenna cable
antenna cable for high resistance joints. If

this is found to be the case, the
cable should be replaced

*This test should be carried out with the coaxial cable provided with your unit.

Revision 2 17-49 |
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ELECTRICAL LOAD ANALYSIS CHART

STANDARD EQUIPMENT (RUNNING LOAD) AMPS AMPS
1985 1986

Battery Contactor . . . . . . . . . . . . . . . . . . . ......... . . 33 .33
Clock . . . . . . . . .. . . .. . . . . . .. . .. . . . . . . . . . . . .. . t .05
Engine Instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 .10
Flashing Beacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0 7.0
Instruments Lights ...................... 1.0 1.0
EL Panel ........... ... . . . . . . . . . . . 0.3 .3
Position Lights ................................ 2.8 2.8

*Turn Coordinator .............. .. 0.3 .3
*Turn & Bank Indicator (Optional) ...... . . . . . . . . . . . . . . . 0.24 .24
Pressurization System .90 .90
Lamp-Gear Up or Gear Down . . . . . . . . . . . . . ..... .04 .04
Alternator Control Unit ... 2. 200 2. 00

OPTIONAL EQUIPMENT (RUNNING LOAD)

Heated Pitot and Stall Warning Heaters ...... . . . . . . . . . . . . . 5.8 5.8
Windshield Anti-Ice ..... ... . . . . . . . . . . . ... . ... . ... 4.4 4. 4
Wing De-Ice ....... .3.0 3. 0
Propeller Anti-Ice . . . . . . . . . . . . . . . . . . . . . . . 18.0 * 18. 0
Strobe Lights .... .... . . . . . . . . . . . . . . . . . . . . . . . 2.0 2.0
Internal Instrument Lights

Prop. De-Ice Ammeter ........................... . .02 .02
Encoding Altimeter ..... 08
Radio Magnetic Indicator (RMI) . ............ 04 .04
TrI /EGT. .. .... .. . . . . . . . . .. ... . . .. . . . . . . .04 .04
Terrz TRA 2500 Radar Altimeter Indicator .................. .05 .05
ADF Indicator (Type IN-346A). ............ . .......... .08 .08
VOR/LOC/ARC Nav Indicator (Type IN-480AC) . .. .. . . . . . . . .03 .03
VOR/LOC/ILS/ARC Nav Indicator (Type IN-481AC) .......... .... .03 .03
VOR/LOC/RNAV/ARC Nav Indicator (Type IN-482AC) ............. .03 .03
VOR/LOC/ILS/RNAV/ARC Nav Indicator (Type IN-483AC) ...... . . . . 03 .03

High Altitude Encoder (Blind) ............... .01 .01
Cessna Audio Control Panel ........................... 0.16 0. 16
Stereo Avionics West (Type EC-100) ....................... 1 .0 1.0
Sunair HF Xcvr (Type ASB-125) ......................... 2.5 2.5
Weather Radar- Blk & Wht (Type RDR-60) . ................... 3.5 3.5
Weather Radar - Color (Type RDR-160) ............... .. 3.5 3. 5
Weather Radar - (Type Primus 100 WX). . . . . . . . . . . . . . . . . . . . . 2.0 2.0
Sperry SDM-77A DME (Type RT-377A) ................ .30
Sperry 300 ADF (Type R-546E) .. . . .................. 1.0 1.0
Sperry 300 Nav/Com (Type RT-385A) .. . . . . ........... 1.0 * 1.0 *
Sperry 400 ADF (Type R-446A) . ...... ...... ... ..... 1.6 1.6
Sperry 400 Area Navigation System (Type RN-478A) ................ 0.5
Sperry 400 Area Navigation System (Type RN-479A) ................ 1.0 1.0
Sperry 400 DME (Type R-476A) ......................... 2.5
Sperry 400 DME (Type R-477A) ....................... .. 1.50 1. 50
Sperry 400 Glide Slope (Type R-443B) ............ 0.50 0. 50
Sperry 400 Marker Beacon (Type R-402A) (R-402B) ............ ... 0.1 0. 10
Sperry 400 Nav/Com (Type RT-485B).. .1. 6 * 1. 6 *
Sperry 400 Transponder (Type RT-459A) ..................... 2.0 2.0
Sperry 400B IFCS (Type IF-55A) (Includes Slaved HSI - Type

IG-832A and Flight Director Indicator - Type G-550A) . . . . . . . . . . . 6.0 6. 0
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ELECTRICAL LOAD ANALYSIS CHART

OPTIONAL EQUIPMENT (RUNNING LOAD) (CONT) AMPS AMPS
1985 1986

Sperry 400B Navomatic Autopilot (Type AF-55A)
a. Includes Unslaved DG Type G-503A and Horizon Gyro

Type G-549A Without Course Datum ................. .. 5.0 5. 0
b. Includes Slaved DG Type G-504A and Horizon Gyro

Type G-549A With Course Datum ............. . . . . . 5.4 5. 4
c. Includes Slaved HSI Type IG-832A and Horizon Gyro

Type G-549A With Course Datum ......... ........... 6. 0 6. 0
Sperry 800 Encoding Altimeter (Type EA-801A) and Altitude

Alerter (Type AA-801A) ... .......... ...... ... ... . 6 0. 6
King Airborne Radio Telephone (Type KT-96) .................. ..0 3. 0
King Area Navigation System (Type KNS-71). ......... 0........ .. 0. 50 0. 50
King Audio Control System (Type KMA-24) ................... . 0.16 0.16
King Digital ADF (Type KR-87) .. . . ................. . .43 .43
King Digital Comm (Type KY-196) ........................ 0.4 * 0.4 *
King DME (Type KN-63) ................. ........... 0.60 0. 60
King Nav/Comm (Type KX-165) With Optional Integral

Glide Slope .. ............................... . 0.4 * 0.4 *
King Radar Altimeter (Type KRA-10A) .................. ... . .20 .20
King Radio Magnetic Indicator (Type KI-229) ................... 1.00 1. 00
King Transponder (Type KT-79A). .................. ... ... 36 .36
King Weather Radar (Type KWX-56 ................... .. .. 3.0 3. 0

ITEMS NOT CONSIDERED AS PART OF RUNNING LOAD

King Nay/Com (Type KX-165) With Optional Integral
Glide Slope .. . . .. . ... .. . . . . .. .. .. . ... . .. 4.50 4. 5 0

King Digital Comm (Type KY-196) . . . . . . . . . . . . . . . . . . . . . . 5.0 5. 0
King Airborne Radio Telephone (Type KT-96) ............. ... .... 3.0 3.0
Sperry 300 Nav/Com (RT385A). ................ ..... .... 2.3 2.3
Sperry 400 Nav/Com (RT-485B) ....................... 2. 3 2.3
SunairHFXcvr (Type ASB-125) ......................... 7. 5 7.50
Auxiliary Fuel Pump .......................... .. . 3. 0 3. 0
Flap Motor . .. ... .. .. ..... ..... .............. 1. 8 1.8
Landing Lights (Each) ................... ........ . . 3.60 3. 60
Stall Warning Horn . . .. . . .. . . . . .... . . .. .. .. . .. ... . .40 .40
Wing Courtesy Light & Cabin Lights ....................... 1.50 1. 50
Ice Detector Light . . . . . . . . . . . . . . . . . . . . .. . . . . ... .. 1.50 1. 50
Electrohydraulic Power Pack .......................... 14.0 14.0
Electric Elevator Trim ........................ .50 .50
Map Light .... . . . .. .. .. . ..... . . . . . .... . . . . . . 10 .10
Recognition Lights . .................... ... 3. 60 3. 60
Air Conditioning . ............ ................. .22. 80 22. 80
Standby Vacuum System ............................. 13.0 13.0

* Only one or the other may be used at one time
t Negligible
*In flight running load

OTransmit
*Receive

17-51/(17-52 blank)
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SECTION 18

STRUCTURAL REPAIR
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18- 1. STRUCTURAL REPAIR. It is often practical to cut repair pieces from service
parts listed in the Parts Catalog. A few components

18-2. REPAIR CRITERIA. Although this section (empennage tips, for example) are fabricated from
outlines repair permissible on structure of the air- thermo-formed plastic or glass fiber constructed
craft, the decision of whether to repair or replace a material.
major unit of structure will be influenced by such 18-8. WING TWIST AND STABILIZER ANGLE-OF-
factors as time and labor available and by a com-INCIDENCE. Wing twist (washout)and stabilizer
parison of labor costs with the price of replacement angle ofincidence are shown below. Stabilizers do not
assemblies. Past experience indicates that replace- have twist. The cantilever wing has a uniform twist
ment, in many cases, is less costly than major re- from the root rib to the tip rib. Refer to figure
pair. Certainly, when the aircraft must be restored 18-3 for wing twist measurement.
to its airworthy condition in a limited length of time,
replacement is preferable. Restoration of a damag-WING
ed aircraft to its original design strength, shape and Twist (Washout) 3°
alignment involves careful evaluation of the damage,
followed by exacting workmanship in performing the STABILIZER
repairs. This section suggests the extent of struc- Angle-of-incidence -3° 15'
tural repair practicable on the aircraft and supple-
ments Federal Aviation Regulation, Part 43. Con- 1
suit the factory when in doubt about a repair not
specifically mentioned here.specifically mentiond h . 18-10. DESCRIPTION. The wing is sheet-metal
18-3. EQUIPMENT AND TOOLS. constructed, with a single main spar, two fuel spars,

formed ribs and stringers. The front fuel spar also
18-4. SUPPORT STANDS. Padded, reinforced saw- serves a an auxiliary spar and is the forward wing
horse or tripod type support stands, sturdy enough to attaching point. An inboard section forward of the
support any assembly placed upon them, must be used main spar is sealed to form an inteal fuel bay
to store a removed wing or tailcone. Plans for local area. The main spar consists of milled spar caps
fabrication of support stands are contained in figure and attaching fittings oined by a web section. The
18-1. The fuselage assembly, from the tailcone to the aft fuel spar is a formed channel. The front fuel
firewall, must NOT be supported from the underside, spa is a built-up assembly consisting of a formed
since the skin bulkheads are not designed for this pur- channel, doubler, attach strap and support angle.
pose. Adapt support stands to fasten to the wing- Stressed lsin, riveted to the ribs, spars and string-
attach points or landing gear attach-points when sup- ers, completes the wing structure. Access openings
porting a fuselage. (hand holes with removable cover plates) are located

in the underside of the wing between the wing root
18-5. FUSELAGE REPAIR JIGS. Whenever a repair and tip section. These openings afford access to the
is to be made which could affect structural alignment, flap and aileron bellcrans, ap drive pulleys, flap
suitable jigs must be used to assure correct align- actuator in left wing, flap and ileron control cable
ment of major attach points, such as fuselage, fire- di t points fuel adapter plat air soop con-
wall, wing and landing gear. These fuselage repair netors and electrical wiring.
jigs are obtainable from the factory.. W18-11. WING SKIN.

18-6. WING JIGS. These jigs serve as a holding
fixture during extensive repair of a damaged wing, 18-12. NEGLIGIBLE DAMAGE. Any smooth dents
and locates the root rib, leading edge and tip rib of in the wing kin that are free from cracks, abrasions
the wing. These jigs are also obtainable from the and sharp corners, which are not stress wrinkles
factory. and do not interfere with y internal structure or

mechanimnn. ma be considered a negleible damage
18-7. REPAIR MATERIALS. Thickness of a mate- in any area of the wing. Outboard of wing station
rial on which a repair is to be made can easily be de- 40.00 in areas of low stress intensity, cracks, deep
termined by measuring with a micrometer. In gen- scratches or sharp dents, which after trimming or
eral, material used in Cessna aircraft covered in stop drilling can be enclosed by a two-inch circle,
this manual is made from 2024 aluminum alloy, heat can be considered negligible if the damaged area is
treated to a -T3, -T4, or -T42 condition. If the at least one diameter of the enclosing circle away
type of material cannot readily be determined, 2024- from all existing rivet lines and material edges.
T3 may be used in making repairs, since the strength The area on the lower surface of the wing between
of -T3 is greater than -T4 or -T42 (-T4 and -T42 the two stringers adjacent to the main spar is not
may be used interchangeably, but they may not be considered low stress intensity. Stop drilling is
substituted for -T3. When necessary to form a part considered a temporary repair and a permanent re-
with a smaller bend radius than the standard cold pair should be made as soon as practicable.
bending radius *or 2024-T4. use 2024-0 and heat
treat to 2024-T42 after forming. The repair mate- 18-13. REPAIRABLE DAMAGE. Repairs must not
rial used in making a repair must equal the gauge of be made to the upper or lower wing skin inboard of
the material being repaired unless otherwise noted. station 40.00 without factory approval. However, an

18-2
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entire skin may be replaced without factory approval. scratches and abrasions may be considered negligible.
Refer to Section 1 for wing station locations. Figure
18-18 outlines typical repairs to be employed in patch-
ing skin. Before installing a patch, trim the damag- 18-25. REPAIRABLE DAMAGE. All cracks, stress
ed area to form a rectangular pattern, leaving at wrinkles, deep scratches and sharp dents must be
least a one-half inch radius at each corner and de- repaired. However, repairs must not be made to
burr. The sides of the hole should lie span-wise or the main wing spar inboard of wing station 155. 00
chord-wise. A circular patch may also be used. If without factory approval. Refer to Section 1 for wing
the patch is in an area where flush rivets are used, station locations. Figure 18-20 outlines a typical main
make a flush patch type of repair; if in an area where wing spar repair.
flush rivets are not used, make an overlapping type
of repair. Where optimum appearance and airflow 18-26. DAMAGE NECESSITATING REPLACEMENT
are desired, the fush patch may be used. Careful OF PARTS. An entire wing spar may be replaced
workmanship will eliminate gaps at butt-joints; without factory approval.
however, an epoxy type filler may be used at such
joints. 18-27. WING FUEL BAY SPARS AND RIBS.

18-14. DAMAGE NECESSITATING REPLACEMENT 18-28. NEGLIGIBLE DAMAGE. Any smooth dents
OF PARTS. If a skin is badly damaged, repair must in the fuel spars that are free from cracks, abra-
be made by replacing an entire skin panel, from one sions and sharp corners, which are not stress
structural member to the next. Repair seams must wrinkles and do not interfere with any internal struc-
be made to lie along existing structural members ture or mechanism, may be considered as negligible
and each seam must be made exactly the same in re- damage in any area of the spar.
gard to rivet size, spacing and pattern as the manu-
factured seams at the edges of the original sheet. If 18-29. REPAIRABLE DAMAGE. The type of repair
the manufactured seams are different, the stronger outlined in figure 18-20 also applies to fuel bay spars
must be copied. If the repair ends at a structural outboard of wing station 124. 0. Inboard of station
member where no seam is used, enough repair panel 124. 0, factory approval of proposed repairs is re-
must be used to allow an extra row of staggered quired. Refer to Section 13 for sealing procedures
rivets, with sufficient edge margin, to be installed. when working in fuel bay areas.

18-15. WING STRINGERS. 18-30. DAMAGE NECESSITATING REPLACEMENT
~~~~~~~OF PARTS. Due to the amount of fuel bay sealant

18-16. NEGLIGIBLE DAMAGE. Refer to paragraph which must be removed from fuel bay components to
18-12. facilitate repair, individual parts are not available

to replace fuel bay spars or ribs. The entire fuel
18-17. REPAIRABLE DAMAGE. Figure 18-12 out- bay area must be replaced as a unit.
lines a typical wing stringer repair. Two such re-
pairs may be used to splice a new section of stringer 18-31. AILERONS.
material in position, without the filler material.

18-32. NEGLIGIBLE DAMAGE. Refer to paragraph
18-18. DAMAGE NECESSITATING REPLACEMENT 18-12.
OF PARTS. If a stringer is so badly damaged that
more than one section must be spliced, replacement 18-33. REPAIRABLE DAMAGE. The repair shown in
is recommended. figure 18-21 may be used to repair damage to aileron

leading edge skins. The flush type skin patches
18-19. WING RIBS. shown in figure 18-18 may be used to repair damage

to the remaining skins. Following repair, the aileron
18-20. NEGLIGIBLE DAMAGE. Refer to paragraph must be balanced. Refer to paragraph 18-35 and fig-
18-12. . ure 18-2 for balancing the aileron.

18-21. REPAIRABLE DAMAGE. Figure 18-19 illus- 18-34. DAMAGE NECESSITATING REPLACEMENT
trates typical wing rib repairs. OF PARTS. If the damage would require a repair

which could not be made between adjacent ribs, com-
18-22. DAMAGE NECESSITATING REPLACEMENT plete skin panels must be replaced. Ribs and spars
OF PARTS. Any wing rib damaged extensively may be repaired, but replacement is generally pre-
should be replaced. However, due to the necessity ferable. Where extensive damage has occurred, re-
of disassembling so much of the wing in order to re- placement of the aileron assembly is recommended.
place a rib, especially in the fuel bay area which in- After repair or replacement, balance aileron in
volves sealing, wing ribs should be repaired if prac- accordance with paragraph 18-35 and figure 18-2.
ticable.

18-35. AILERON BALANCING. Following repair,
18-23. WING SPAR. replacement or painting, the aileron must be bal-

anced. Complete instructions for fabricating bal-
18-24. NEGLIGIBLE DAMAGE. Due to the stresses ancing fixtures and mandrels and their use are given
which the wing spar encounters, very little damage in figure 18-2.
can be considered negligible. Smooth dents, light

18-3
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18-36. WING FLAPS. 18-48. ELEVATOR AND RUDDER BALANCING.
Following repair, replacement or painting, the ele-
vators and rudder must be balanced. Complete in-

18-37. NEGLIGIBLE DAMAGE. Refer to paragraph structions for fabricating balancing fixtures and
18-12. mandrels and their use are given in figure 18-2.

18-38. REPAIRABLE DAMAGE. Flap repairs should 18-49. FIN AND STABILIZER.
be similar to aileron repairs discussed in paragraph
18-33. A flap leading edge repair is shown in figure 18-50. NEGLIGIBLE DAMAGE. Refer to paragraph
18-22. 18-12.

18-39. DAMAGE NECESSITATING REPLACEMENT 18-51. REPAIRABLE DAMAGE. Skin patches illus-
OF PARTS. Flap repairs which require replacement trated in figure 18-18. may be used to repair skin
of parts should be similar to aileron repairs discuss- damage. Access to the dorsal area of the fin may be
ed in paragraph 18-34. Since the flap is not con- gained by removing the horizontal closing rib at the
sidered a movable control surface, no balancing is bottom of the fin. Access to the internal fin structure
required. is best gained by removing skin attaching rivets on

one side of the rear spar and ribs, and springing
18-40. WING LEADING EDGE. back the skin. Access to the stabilizer structure

may be gained by removing skin attaching rivets on
18-41. NEGLIGIBLE DAMAGE. Refer to paragraph one side of the rear spar and ribs, and springing
18-12. back the skin. If the damaged area would require a

repair which could not be made between adjacent
18-42. REPAIRABLE DAMAGE. A typical leading ribs, or a repair would be located in an area with
edge skin repair is shown in figure 18-21. Also wing compound curves, see the following paragraph.
skin repairs, outlined in paragraph 18-13, may be
used to repair leading edge skins, although the flush- 18-52. DAMAGE NECESSITATING REPLACEMENT
type patches should be used. Extra acess holes, de- OF PARTS. If the damaged area would require a
scribed in paragraph 18-10, must not be installed in repair which could not be made between adjacent ribs,
the wing without factory approval. Where extreme or the repair would be located in an area with com-
damage has occured, replace complete skin panels. pound curves, complete skin panels must be replaced.

Ribs and spars may be repaired, but replacement is
18-43. DAMAGE NECESSITATING REPLACEMENT generally preferable. Where damage is extensive,
OF PARTS. An entire leading edge skin may be re- replacement of the entire assembly is recommended.
placed without factory approval.

18-52A. BONDED DOORS.
18-44. ELEVATORS AND RUDDER.

18-52B. REPAIRABLE DAMAGE. Bonded doors
18-45. NEGLIGIBLE DAMAGE. Refer to paragraph may be repaired by the same methods used for
18-12. The exception to negligible damage on the riveted structure. Rivets are a satisfactory substi-
elevator surfaces is the front spar, where a crack tute for bonded seams on these assemblies. The
appearing in the web at the hinge fittings or in the strength of the bonded seams in doors may be re-
structure which supports the overhanging balance placed by a single 3/32, 2117-AD rivet per running
weight is not considered negligible. Cracks in the inch of bond seam. The standard repair procedures
overhanging tip rib, in the area at the front spar outlined in AC43.13-1 are also applicable to bonded
intersection with the web of the rib, also cannot be doors.
considered negligible.

18-53. FUSELAGE.
18-46. REPAIRABLE DAMAGE. Skin patches illus-
trated in figure 18-18 may be used to repair skin CAUTION
damage. Following repair, the elevators and rudder
must be balanced. Refer to paragraph 18-48 and fig- Repairs must not be made to the main wing
ure 18-2 for balancing the elevators and rudder. If spar carry-thru section of the cantilever
damage would require a repair which could not be wing without factory approval.
made between adjacent ribs, see the following para-
graph. 18-54. DESCRIPTION. The fuselage is of semi-

monocoque construction consisting of formed bulk-
18-47. DAMAGE NECESSITATING REPLACEMENT heads, longitudinal stringers, reinforcing channels
OF PARTS. If the damaged area would require a re- and skin platings.
pair which could not be made between adjacent ribs,
complete skin panels must be replaced. Ribs and 18-55. NEGLIGIBLE DAMAGE. Refer to paragraph
spars may be repaired, but replacement is generally 18-12. Mild corrosion appearing upon alclad sur-
preferable. Where extensive damage has occured, faces does not necessarily indicate incipient failure
replacement of the entire assembly is recommended. of the base metal. However, corrosion of all types
After repair and/or replacement, balance elevators must be carefully considered and approved remedial
and rudder in accordance with paragraph 18-48 and action taken. Small cans appear in the skin structure
figure 18-2. of all metal aircraft. It is strongly recommended,
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however, that wrinkles which appear to have origin- checked for alignment and a straightedge must be
ated from other sources, or which do not follow the used to determine deformation of the bulkhead webs.
general appearance of the remainder of the skin Damaged support structure, buckled floorboards
panels, be thoroughly investigated. Except in the and skins and damaged or questionable forgings
landing gear bulkhead area, wrinkles occuring over must be replaced.
stringers which disappear when the rivet pattern is
removed may be considered negligible. However, 18-61. FIREWALL DAMAGE. Firewalls may be re-
the stringer rivet holes may not align perfectly with paired by removing the damaged material and splic-
the skin holes because of a permanent "set" in the ing in a new section. The new portion must be lapp-
stringer. If this is apparent, replacement of the ed over the old material, sealed with Pro-Seal #700
stringer will usually restore the original strength (Coast Pro-Seal Co., Chemical Division, 2235 Bev-
characteristics of the area. erly Blvd., Los Angeles, California) compound, or

equivalent and secured with MS16535 (steel) or MS-
NOTE 20613 (corrosion-resistant steel) rivets. The heater

valve assembly is attached with MS16535 and MS-
Wrinkles occuring in the skin of the main 20613 rivets. Firewall plates, firewall doublers,
landing gear bulkhead areas must not be and nutplates are attached to the firewall with MS-
considered negligible. The skin panel must 20470 (aluminum) rivets. Damaged or deformed
be opened sufficiently to permit a thorough angles and stiffeners may be repaired as shown in
examination of the lower portion of the land- figure 18-23, or they may be replaced. A severely
ing gear bulkhead and its tie-in structure. damaged firewall must be replaced as a unit.

Wrinkles occuring on open areas which disappear 18-62. FASTENERS. Fasteners used in the aircraft
when the rivets at the edge of the sheet are removed, are generally solid aluminum rivets, blind rivets, and
or a wrinkle which is hand removable, may often be steel-threaded fasteners. Usage of each is primarily
repaired by the addition of a 1/2 x 1/2 x . 060 inch a function of the loads to be carried, accessibility,
2024-T4 extruded angle, riveted over the wrinkle and frequency of removal. Rivets used in aircraft
and extended to within 1/16 to 1/8 inch of the nearest construction are usually fabricated from aluminum
structural members. Rivet pattern must be identi- alloys. In special cases, monel, corrosion-resistant
cal to the existing manufactured seam at the edge of steel and mild steel, copper, and iron rivets are used.
the sheet.

18-56. REPAIRABLE DAMAGE. Fuselage skin re- 18-63. RIVETS. Standard solid-shank MS rivets
pairs may be accomplished in the same manner as are those generally used in aircraft construction.
wing skin repairs outlined in paragraph 18-13. They are fabricated in the following head types:
Stringers, formed skin flanges, bulkhead channels roundhead, flathead, countersunk head, and brazier
and similar parts may be repaired as shown in fig- head. Flathead rivets are generally used in the air-
ures 18-13 or 18-15. craft interior where head clearance is required.

MS20426 countersunk head rivets are used on the
18-57. DAMAGE NECESSITATING REPLACEMENT exterior surfaces of the aircraft to minimize turbu-
OF PARTS. Fuselage skin major repairs may be lent airflow. MS20470 brazier head rivets are used
accomplished in the same manner as wing skin re- on the exterior surfaces of the aircraft where strength
pairs outlined in paragraph 18-14. Damaged fittings requirements necessitate a stronger rivet head than
must be replaced. that of the countersunk head rivet. Both the brazier

head and the countersunk head rivets are used on the
18-58. BULKHEADS. exterior of the aircraft where head clearance is re-

quired. Hi-shear rivets are special, patented rivets
18-59. LANDING GEAR BULKHEADS. Since these having a hi-shear strength equivalent to that of stan-
bulkheads are highly stressed members irregularly dardAN bolts. They are used in special cases in
formed to provide clearance for control lines, actu- locations where hi-shear loads are present, such as
ators, fuel lines, etc., patch type repairs will be, in spars, wings, and in heavy bulkhead ribs. This
for the most part, impractical Minor damage con- rivet consists of a cadmium-plated pin of alloy steel.
sisting of small nicks or scratches may be repaired Some have a collar of aluminum alloy. Some of these
by dressing out the damaged area, or by replace- rivets can be really identified by the presence of the
ment of rivets. Any other such damage must be re- attached collar in place of the formed head on stan-
paired by replacing the landing gear support assem- dard rivets. Blind rivets are used, where strength
bly as an aligned unit. requirements permit, where one side of the structure

is inaccessible, making it impossible or impractical
18-60. REPAIR AFTER HARD LANDING. Buckled to drive standard solid-shank rivets.
skin or floorboards and loose or sheared rivets in
the area of the main gear support will give evidence 18-64. REPLACEMENT OF HI-SHEAR RIVETS.
of damage to the structure from an extremely hard Replacement of hi-shear rivets with close-tolerance
landing. When such evidence is present, the entire bolts or other commercial fasteners of equivalent
support structure must be carefully examined and strength properties is permissible. Holes must not
all support forgings must be checked for cracks, be elongated, and the hi-shear substitute must be a
using a dye penetrant and proper magnification. smooth, push-fit. Field replacement of main landing
Bulkheads in the area of possible damage must be gear forgings on bulkheads may be accomplished by
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using the following fasteners. rivets (MS20426) are to be replaced by rivets of the
a. NAS464P-* bolt, MS21042-* nut and AN960-* same type and degree of countersink. When rivet

washer in place of Hi-shear rivets for forgings with holes become enlarged, deformed, or otherwise
machined flat surfaces around attachment holes. damaged, use the next larger size rivet as a replace-

b. NAS464P-* bolt, ESNA2935-* mating base washer ment. Replacement shall not be made with rivets of
and ESNA RM52LH2935-* self-aligning nut for forgings lower strength material.
(with draft angle of up to a maximum of 8*) without b. Hi-shear Rivets. When hi-shear rivets are not
machined flat surfaces around attachment holes. available, replacement of sizes 3/16-inch or greater

rivets shall be made with bolts of equal or greater
*Dash numbers to be determined according to the size strength than the rivet being replaced, and with self-
of the holes and the grip lengths required. Bolt grip locking nuts of the same diameter.
length should be chosen so that no threads remain in c. The following pages contain approved solid-shank
the bearing area. and hi-shear rivet substitutions.

18-65. SUBSTITUTION OF RIVETS.
a. Solid-shank rivets (MS20426AD and M20470AD).

When placing rivets in installations which require
raised head rivets, it is desirable to use rivets iden-
tical to the type of rivet removed. Countersunk-head

Replace In thickness With
(or thicker)

MS20470AD3 .025 NAS1398B4, NAS1398D4
.020 NAS1738B4, NAS1738D4. NAS1768D4.

CR3213-4, CR3243-4

MS20470AD4 .050 NAS1398B4, NAS1398D4
.040 NAS139885, NAS1398D5. NAS1738B4,

NAS1738E4, NAS1768D4, CR3213-4
.032 NAS1738B5, NAS1738E5, NAS1768D5,

CR3213-5, CR3243-4
.025 CR3243-5

MS20470AD5 .063 NAS1398B5, NAS139805
.050 NAS1398B6. NAS1398D6. NAS1398B5,

NAS1738E5, CR3213-5
.040 NAS1738B6. NAS1738E6, NAS1768D5,

CR3213-6, CR3243-5
.032 CR3243-6

MS20470AD6 .080 NAS1398B6
.071 NAS1398D6
.063 NAS1738B6. NAS173806, NAS176806,

CR3213-6
.050 CR3243-6

18-6
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Replace In thickness With
(or thicker)

MS20426AD3 .063 NAS1399B4, NAS1399D4
(Countersunk) .040 NAS1769D4, CR3212-4

(See Note 1) .025 NAS1769B4. NAS1739E4, CR3242-4

MS20426AD3 .063 NAS1399B4, NAS1399D4
(Dimpled) .050 CR32124

.040 NAS1739B4, NAS1739D4, NAS1769D4,
CR3242-4

MS20426AD4 .080 NAS1399B4, NAS1399D4
(Countersunk) .063 NAS1739B4, NAS1739D4, CR3212-4

.050 NAS1769D4

.040 CR3242-4

(See Note 1) .050 CR3212-5
.040 NAS1739B5, NAS1739D5, NAS1769D4
.032 CR3242-5

MS20426AD4 .063 NAS1739B4, NAS1739D4
(Dimpled)

.090 NAS1399B5, NAS1399E5

.071 CR3212-5

.063 NAS1739B5, NAS1399D5, NAS1769D5

.050 CR3242-5

MS20426AD5 .090 NAS1399B5, NAS1399D5
(Countersunk) .080 CR3212-5

.071 NAS1739B5, NAS1739E5

.063 NAS1769D5

.050 CR3242-5

(See Note 1) .063 NAS1739B6. NAS1739D6, NAS1769D6,
CR3212-6

.040 CR3242-6

.032 AN509-10 Screw with MS20365 Nut

MS20426AD5 .071 NAS1739B5, NAS1739D5
(Dimpled)

.090 NAS1739B6, NAS1739D6, CR3212-6

.080 NAS1769D6
.071 CR3242-6
.032 AN509-10 Screw with MS20365 Nut

MS20426AD6 .090 NAS1739B6, NAS1739D6, CR3212-6
(Countersunk) .071 NAS1769D6

.063 CR3242-6

.032 AN509-10 Screw with MS20365 Nut

MS20426AD6 .090 NAS1739B6, NAS1739D6
(Dimpled) .032 AN509-10 Screw with MS20365 Nut

NOTE 1: Rework required. Countersink oversize to accommodate oversize rivet.
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REPLACE DIAMETER WITH

Fastener Collar Fastener Collar
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FLIGHT CONTROL SURFACE BALANCING FIXTURE KIT
(PART NUMBER 5180002-1)

*5180002 -12
WEIGHT ASSEMBLY.
WASHER AND BOLT
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7. Paint is a considerable weight factor. In order to keep balance weight to a minimum.
it is recommended that existing paint be removed before adding paint to a control
surface. Increase in balance weight will also be limited by the amount of space
available and clearance with adjacent parts. Good workmanship and standard repair
practices should not result in unreasonable balance weight.

8. The approximate amount of weight needed may be determined by taping loose weight
at the balance weight area.

9. Lighten balance weight by drilling off part of weight.

10. Make balance weight heavier by fusing bar stock solder to weight after removal from
control surface. The ailerons should have balance weight increased by ordering
additional weight and gang channel. listed in applicable Parts Catalog and installing
next to existing inboard weight the minimum length necesary for correct balance.
except that a length which contains at least two attaching screws must be used. If
necessary. lighten new weight or existing weights for correct balance.

CENTERLINE ON BEAM MUST
BE ALIGNED WITH CONTROL SURFACE BEAM ASSEMBLY
HINGE CENTERLINE

HANGAR ASSEMBLY HANGAR

BEAM ASSEMBLY ASSEMBLY

HINGE
CENTERLINE CONTROL SURFACE

CHORD
ADD WASHERS AS NECESSARY
TO FINE BALANCE THE BEAM
ASSEMBLY

ADJUSTABLE
WEIGHT HANGAR ASSEMBLY

MANDREL (TO BE IN PROPER POSITION)

READ CONTROL
SLIDING SURFACE MOMENT
WEIGHT AT CENTER OF WEIGHT

\ / BEAM ASSEMBLY

-- CHORD LINE

MANDREL FLAT SURFACE

Figure 18-2. Control Surface Blaancing (Sheet 2 of 5)
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CONTROL SURFACE BALANCE REQUIREMENTS

NOTE

Balance limits for control surfaces are expressed for
"Approved Flight" configuration. "Approved Flight"
configuration is that condition of the control surface as
prepared for flight of the airplane whether it be painted or
unpainted.

"Approved Flight" limits must never be exceeded when
the surface is in its final configuration for flight.

DEFINITIONS:

UNDERBALANCE is defined as the condition that exists when surface is trailing edge
heavy and is defined by a symbol (+). If the balance beam sliding weight must be on the
leading edge side of the hinge line (to balance the control surface), the control surface is
considered to be underbalanced.

OVERBALANCE is defined as the condition that exists when surface is leading edge
heavy and is defined by a symbol (-). If the balance beam sliding weight must be on the
trailing edge side of the hinge line (to balance the control surface). the control surface is
considered to be overbalanced.

APPROVED FLIGHT CONFIGURATION
CONTROL SURFACE BALANCE LIMITS (Inch-Pounds)

AILERON -6. 0 to 1. 0

RUDDER -4. 0 to 3. 0

RIGHT ELEVATOR -6. 0 to 1. 0

LEFT ELEVATOR -6. 0 to 1. 0

Figure 18-2. Control Surface Balancing (Sheet 5 of 5)
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18-71. CLEANING MATERIALS AND EQUIPMENT. NOTE
a. Aliphatic Naphtha (TT-N-95) Type II.
b. Mozels Cleaning Solvent #18. Mozel Chemical Care should be exercised to preclude the

Company. trapping of air in the sealing compound
c. Methyl-ethyl Ketone (MEK) cleaning solvent. during the mixing procedure.
d. Clean rags.
e. Stiff bristle brushes (other than nylon). e. Mixed compound has a limited work life, so only
f. Sealant gun (Pyle ,950 or equivalent). Pyle enough should be mixed to satisfy the immediate re-

Industries Inc., Southfield, Michigan. quirement.
g. Polyethylene nozzles for sealant gun.
h. Polyethylene cartridges for sealant gun. 18-75. APPLICATION OF SEALING PROCEDURES.
i. Rubber gloves.

18-76. FAYING SURFACE SEALING.
18-72. CLEANING PROCEDURES. a. Using sealant Type I, apply to one surface with
a. Clean the surface immediately prior to the appli- a brush, spatula or roller. Spread evenly to approx-

cation of the sealing compound to insure the surface imately 1/32 inch thick over the entire faying surface.
is free of dirt, grease and chips. The application should be accomplished with the seal-
b. Metal cleaning should be done with a clean, soft ing compound flowed on with minimum stroking to

lintless rag moistened with Methyl-ethyl Ketone to prevent formation of bubbles.
(MEK). The solvent should always be poured on the
cloth to refrain from contamination of the solvent. b. Avoid using excess amounts of sealing compound.
The solvent should never the poured or sprayed on the c. When the surfaces are fastened together, any ex-
structure due to possibility of running between layers truded sealant should be faired out with a fairing tool.
of structure and creeping out again after cleaning, leaving a smooth fillet along the joint.
bringing contamination to surface to which the seal- d. All permanent fasteners must be installed within
ant is to be applied. the work life of the sealant. Sealant extruded through

c. Immediately dry the area thus cleaned with a hole by rivet must be wiped from end of rivet before
dry, clean, lintless rag before the solvent has evap- bucking. If permanent fasteners cannot be installed,
orated from the surface. use temporary fasteners and clamps as necessary to

d. If primer is removed during cleaning, it should hold the parts firmly together until the sealant has
be touched up after all sealing operations are com- cured. Remove individual temporary fasteners and
plete. replace immediately with permanent fasteners.

e. Always clean an area wider than the width of the Fresh sealant must be applied to the fasteners.
finally applied sealant.

f. Cleaned areas should be handled with care to NOTE
prevent surface contamination.

Any pressure testing required should not be
18-73. APPLICATION SEQUENCE. In order to ac- done before the sealing compound has com-
complish an adequate seal in an efficient manner, the pletely cured.
following sealant operations shall be accomplished in
the following order:

a. Faying surface sealing as required on assembly. APPROXIMATELY-
b. Fill holes and slots as required. 1/32 INCH THICK
c. Fill joggles and confined holes by injection as re-

quired.
d. Fillet seal seams and joints as required.
e. Seal fasteners as required.
f. Faying surface sealing of close-out panels as re--

quired.
BEFORE ASSEMBLY

18-74. MIXING TWO PART SEALANTS.
a. The base compound should be matched with the

appropriate batch numbered accelerator.
b. The two components must be weighed in propor-

tions as marked on the container within a tolerance
of =2%.

c. If the entire preweighed kit is to be used, it is
not necessary to weigh out the accelerator and base
compound. Simply mix entire amount of the pre-
weighed compounds in accordance with instructions
outlined.
d. The two components should be mixed thoroughly

so that the complete mixture is of uniform color. AFTER ASSEMBLY

Figure 18-4 Fay Surface Sealing
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d. Assemble mating surfaces allowing the sealant
to extrude out the edge of the skin or fairing. Com-

0. 05 THICK (MIN) plete assembly using the appropriate fasteners and
dabbing sealant into the dimpled or countersunk hole.

e. Fair extruded sealant over the edge of the mask-
ing tape.

PRESSURE SIDE f. After sealant is cured, remove masking tape.

18-81. ELECTRICAL SEALING. When the wire
bundles are continuous and pass through a pres-
surized bulkhead, they should be sealed in accor-

0.06 THICK (MIN) dance with one of the following alternate methods
using the S45 nylon seal fitting.
a. Injection Method.

1. Clean the metal area where the seal fitting
will seat. Clean the wires and seal fittings with
Mozel solvent #18.

THICK (MIN) 2. Pass the wire bundle through the bulkhead

~cutout and secure, leaving approximately two inches

PRESSURE SIDE

a. Fasteners installed through a faying surface
within the work life of the sealant need no further
sealing.

b. Fasteners installed through a faying plane where
no faying surface sealant is used would be sealed by \

on installation.on installation. BEFORE ASSEMBLY
2. Brush the fastener with sealant after installa-

tion.

18-80. WINDOW SEALING.
a. Apply masking tape to window and outside mating

skin or fairing. If window is already masked, or DAB SEALANT
otherwise protected, peel off the protective coating IN SCREW HOLE
in areas to be in contact with the sealant.

b. Clean both surfaces thoroughly. Acrylic mate-
rials should be cleaned with Allphatic Naphtha (TT-
N-95, Type II) and a clean lint-free cloth.

NOTE / SEALANT

Do not use ketone or any cleaner that may
cause crazing of the acrylic type glass.

CAUTION
AFTER ASSEMBLY

Windows are of acrylic materials and must
be sealed with Type II sealant, which
uses a NONCRAZING accelerator.

c. Apply sealant to surfaces as required, consist-
ent with the type of sealing. Figure 18-9. Window Sealing

~~Figure 18-9. Window Sealing
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3. Bundle ties must not be placed within six 2. Place seal fitting halves around the wire
inches of the seal assembly to facilitate penetration bundle on the pressure side of the bulkhead.
of sealant around individual wires. 3. Wrap several turns of masking tape around

4. Place the seal halves around the wire bundle the seal assembly on the far end only to center the
on the pressure side and position in bulkhead cutout. bundle and retain the sealant when applied.

5. Wrap several turns of masking tape around 4. Hold the seal assembly in a vertical position
the seal assembly ends and the wire bundle to center with the open end up and inject sealant in around the
the bundle and retain the sealant when applied. wires. Remove and reinject the nozzle at several

6. Secure the seal assembly to the bulkhead with locations within and around the bundle to fill all the
the required fasteners voids between the wires and around the wires and the

7. Puncture the tape over the injection hole in seal assembly.
the fitting. 5. Wrap the open end of the seal assembly with

8. Injection sealant should be 93-004 Aerospace masking tape to center the bundle and retain the seal-
Sealant and should be used toward the beginning of its ant.
work life (freshly mixed) to obtain a good flow through- 6. Lay a heavy bead of sealant within the flange
out the fitting and between wires leaving no voids. of the fitting so that when placed against the bulkhead,

9. Inject sealant using a sealant gun at a pres- some would be extruded between the fitting and bulk-
sure of approximately 100 psi until the sealant, with- head.
out visible evidence of entrapped air, emerges from 7. Position fitting in the cutout and secure with
both notches in the outer periphery of the seal assem- the required fasteners.
bly mounting flanges. 8. Remove any excessive sealant which extrudes

10. Remove excess sealant which extrudes from from the seal assembly mounting flanges.
the seal assembly mounting flanges.

11. Remove the masking tape after the sealant 18-82. ADDING WIRES TO WIRE BUNDLE.
has cured. Additional wires, approximately 18 inches in length

b. Pre-Pack Method. have been added to the wire bundles at the firewalls,
1. Accomplish steps 1 through 4 of injection wing roots, etc., where additional wiring may be

method. necessary.

SEALANT
INJECTION
HOLE

SEALANT -- WIRE BUNDLE
INJECTION
HOLE

s45 NYLON
HOLE SEAL FITING

INJECT SEALANT
FITTING HALVES- MASKING TAPE UNTIL VISIBLE

(APPLY BOTH ENDS) HERE

Figure 18-10. Electrical Sealing
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-DOUBLER

EXISTING SKIN

EDGE DISTANCE
2 D. MIN.

SPACING 4-6 D
TYPE TYPICAL

0.50 R. MIN.
TYPICAL

APPLY SEALANT IN
CONTACT AREA
SPREAD EVENLY
APPROX. 1/32" THICK

DOUBLER DOUBLER

ORIGINAL PARTS

REPAIR PARTS

REPAIR PARTS IN CROSS SECTION

NAS1097AD4 RIVETS A A PATCH

Figure 18-11. Over Structure Repair of Pressure Cabin
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BAD RIVET HOLE OR DAMAGED STRINGER

FILLERS SAME THICKNESS AS STRINGER

DOUBLER -0.051 2024 T3 ALCLAD

BULKHEAD

SKN

BULKHEAD

DIAMETER AS ORIGINAL
A

A-A STRINGER

ORIGINAL PARTS

REPAIR PARTS

REPAIR PARTS IN CROSS SECTION

Figure 18-13. Typical Stringer to Bulkhead Repair
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EDGE MARGIN = 2 X RIVET DIA.
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PATCHES AND DOUBLERS -
2024-T3 ALCLAD
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NOTE

DOUBLER
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DOUBLERS

EXISTING 1 /4 B (BUT NOT LESS THAN 4D)
SKIN

DOUBLER -

2024-T4 ALCLAD

PATCH

A-A
SECTION THRU ASSEMBLED PATCH CARRY EXISTING

RIVET PATTERN
THRU PATCH

PITCH TYPICAL FOR
PATCH SKIN & DOUBLER

(4-8D)

EXISTING SKIN

TYPICAL

EDGE DISTANCE

RIVET TABLE MIN. = =

SKIN GAGE RIVET DIA. 2 DIN
-------- -' 'TC 3 -SPACER -

.020 1/8 2024-T3 ALCLAD

.032 1/8

.040 1/8

.051 5/32

OVERLAPPING PATCH AT 1.l;. . -
STRINGER/BULKHEAD
INTERSECTION

ORIGINAL PARTS L PATCH
>.. ~REPAIR PARTS ~2024-T3 ALCLAD

:i"::' REPAIR PARTS

REPAIR PARTS IN CROSS SECTION

Figure 18-18. Skin Repair (Sheet 5 of 6)
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STOPDRILL CRACK IF CRACK
DOES NOT EXTEND TO EDGE
OF PART

DOUBLER-
2024-T3
ALCLAD

1/4" EDGE MARGIN

A-A

MS20470AD4 RIVETS

ORIGINAL PARTS
A

REPAIR PARTS

REPAIR PARTS IN CROSS SECTION

Figure 18-19. Rib Repair (Sheet 1 of 2)
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FILLER-2024-T4 ALCLAD

DOUBLER-2024-T3 ALCLAD 3/4" RIVET
SPACING

CLEAN OUT DAMAGED AREA

1/4" EDGE MARGIN X

ANGLE-2024-T4 ALCLAD

A ONE ROW RIVETS
AROUND DAMAGED
AREA

MS20470AD4 RIVETS

ORIGINAL PARTS

REPAIR PARTS A-A
REPAIR PARTS IN
CROSS SECTION

Figure 18-19. Rib Repair (Sheet 2 of 2)
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TRIM OUT DOUBLER- 2024-T4
DAMAGED ALCLAD .032 ALCLAD .063

3
AREA

FILLER- 2024-T3
ALCLAD .090

090 x . 360

VERTICAL ROWS

RIVETS EACH SIDE

2024-T4 ALCLAD OF DAMAGED AREA
1.06 x 2.06 x 090 (EQUAL SPACING)

1/4" EDGE MARGIN -- /ONE EXTRA ROW MINIMUM 6 EXISTING
(TYP) OF RIVETS IN RIVETS PER ROW EACH

EACH ANGLE SIDE OF DAMAGED AREA
IN EACH ANGLE

NOTE
l''-*^ :MS20470AD4 RIVETS-

This repair applies to the main spar from (TYP)
station 155 outboard, and the fuel bay spar <
outboard of station 124. Factory approval
of proposed repairs is required inboard of -
station 155 on main spar or inboard of sta-
tion 124 on fuel bay spars

- 'i, :TWO ROWS OF RIVETS o
.. .. IN FILLER (MINIMUM).

MAKE RIVET SPACING IDENTICAL
.< -~ TO REPAIR SPACING FOR LARGER A

. -- FILLERS.

L IORIGINAL PARTS

E jREPAIR PARTS

A-A REPAIR PARTS IN CROSS SECTION

Figure 18-20. Wing Spar Repair
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NOTES:

1. Dimple leading edge skin and filler material; countersink the doubler.

2. Use MS20426AD4 rivets to install doubler.

3. Use MS20426AD4 rivets to install filler, except where bucking is impossible. Use CR162-4
Cherry (blind) rivets where regular rivets cannot be bucked.

4. Contour must be maintained; after repair has been completed, use epoxy filler as necessary
and sand smooth before painting.

5. On cantilever wing, vertical size is limited by ability to install doubler clear of front fuel
spar or stringers outboard of spar. On flaps and ailerons, vertical size is limited by
ability to install doubler clear of front spar. (Also refer to figure 18-9.)

6. Lateral size is limited to seven inches across trimmed out area.

7. Number of repairs is limited to one in each bay. On cantilever wings, consider a bay in the
area forward of front fuel spar as if ribs extended to leading edge.

1" MAXIMUM RIVET
SPACING (TYPICAL)

DOUBLER NEED NOT
BE CUT OUT IF ALL 5/16" MINIMUM EDGE
RIVETS ARE ACCESSIBLE MARGIN (TYPICAL)
FOR BUCKING / /

// / -TRIM OUT DAMAGED AREA

EPAIR DOUBLER

LEADING EDGE SKIN
FILLER MATERIAL LEADING EDGE SKIN

ORIGINAL PARTS 2024-T3 ALCLAD-
ORIGINAL PARTS SAME THICKNESSSAME THICKNESS

AS SKIN
REPAIR PARTS

Figure 18-21. Leading Edge Repair

18-37



MODEL P210 SERIES SERVICE MANUAL

1" MAXIMUM RIVET SPACING

1/4" MINIMUM EDGE MARGIN

TRIM OUT DAMAGED AREA

FLAP LEADING EDGE SKIN

REPAIR DOUBLER TO BUTT
AGAINST CORRUGATED SKI N
AT TOP AND BOTTOM OF FLAP

1/4" MINIMUM EDGE MARGIN

DOUBLER - 2024-T3
ALCLAD. 020

FLUSH PATCH SIMILAR
TO THIS MAY BE USED
IF NEEDED.

1/8" DIA. RIVETS

ORIGINAL PARTS

REPAIR PARTS

Figure 18-22. Flap Leading Edge Repair
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SECTION 19

PAINT

Page No.
TABLE OF CONTENTS Aerofiche/Manual

MATERIALS .......... 3E7/19-1 Prepainting .......... 3E8/19-2
Facility . . ........ . 3E8/19-2 Painting ........... 3E9/19-3

APPLICATION . ....... . 3E8/19-2 Overall ......... 3E9/19-3
Clean-Up ....... .... 3E8/19-2 Masking .......... . 3E9/19-3
Prepriming ......... . 3E8/19-2 Touch-Up .......... 3E9/19-3
Priming . .......... 3E8/19-2 Repair of Dents . . . . 3E9/19-3

NOTE

This section contains a listing of standard factory materials, and shows the area of their
application. To determine the paint number and color, refer to the aircraft trim plate
and Parts Catalog. In all cases, determine the type of paint, because some types are not
compatible with others. Materials can be obtained from the Cessna Supply Division.

19-1. MATERIALS LISTING.
IMRON MODIFIED URETHANE

MATERIAL NO/TYPE AREA OF APPLICATION

PAINT IMRON ENAMEL Used as corrosion proof topcoat

IMRON 192S Activator Catalyst for Imron Enamel

PRIMER WASH PRIMER 2655 (Sterling) Used to prime aircraft for Imron Enamel

REDUCER/ IMRON Y8485S Reducer Used to thin Imron Enamel
THINNER

Catalyst Reducer 2265 (Sterling) Used to reduce 2655

SUPPORT MATERIALS

MATERIAL NO/TYPE AREA OF APPLICATION

STRIPPER Strypeeze Stripper Used to strip primer overspray

CLEANER Form Tech AC Used to clean aircraft exterior and to
remove grease, bug stains, etc.

Klad Polish Used to clean aluminum finish

808 Polishing Compound Used to rub out overspray

SOLVENT (MEK) Methyl Ethyl Ketone Used to tack aircraft prior to topcoat

CLOTH HEX Wiping Cloth Used with solvent to clean aircraft exterior

FILLER White Streak Used to fill small dents

MASKING Class A Solvent Proof Paper Used to mask areas not to be painted

Tape Y218 Used for masking small areas

Tape Y231 Used for masking small areas

NOTE
Do not paint pitot tube, gas caps, or aileron gap seals. Also
do not paint antenna covers which were not painted at the factory.
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19-2. FACILITY. Painting facilities must include overspray, clean the airplane with Methyl Ethyl Ke-
the ability to maintain environmental control; tem- tone (MEK) solvent in the prescribed manner.
perature at 65 0 F., and a positive pressure inside to
preclude the possibility of foreign material damage. NOTE
All paint equipment must be clean, and accurate mea-
suring containers available for mixing protective It is imperative that clean solvent be used in
coatings. Modified Urethane has a pot life of four to cleaning airplanes. Dispose of contaminated
eight hours, depending on ambient temperature and solvent immediately. Fresh solvent should
relative humidity. Use of approved respirators while be used on each airplane.
painting is a must, for personal safety. All solvent
containers should be grounded to prevent static build- WARNING
up. Catalyst materials are toxic, therefore, breath-
ing fumes or allowing contact with skin can cause Use explosion proof containers for storing
serious irritation. Material stock should be rotated wash solvents and other flammable materials.
to allow use of older materials first, because its
useful life is limited. All supplies should be stored 19-5. PREPRIMING.
in an area where temperature is higher than 50°F., a. Corrosion proofed and standard aircraft will
but lower than 90°F. Storage at 90ºF is allowable receive Sterling Wash Primer 2655, DuPont Imron
for no more than sixty days providing it is returned Enamel for over all color, and for stripes.
to room temperature for mixing and use. b. Mix 1 part 2655 primer with 1 1/2 parts 2265

Catalyst Reducer, by volume. Mix in stainless steel
Modified urethane paint requires a minimum of seven or lined containers only. After mixing allow primer
days to cure under normal conditions, if humidity and to set for 30 minutes before spraying. Pot life of
temperature is lower, curing time will be extended a the mixed primer is six (6) hours, all mixed mate-
maximum of 14 days. During the curing period, in- rials should be discarded if not used within that time
discriminate use of masking tape, abrasive polishes, limit. Pot pressure during spraying should be ap-
or cleaners can cause damage to finish. Desirable proximately 10 * 1 psi. Air pressure should be 40
curing temperature for modified urethane is 60°F. to 50 psi at the gun. Blow loose contaminant off the
for a resulting satisfactory finish. airplane with clean, dry air. Check all tapes to

make sure they adhere properly. Cover the flap
19-3. APPLICATION. tracks, nose gear strut tube, wheels, and shimmy

dampener rod ends. ABS parts and other preprimed
19-4. CLEAN UP. parts do not receive wash primer.
a. Inspect airplane for any surface defects, such as

dents or unsatisfactory previous repairs, and correct WARNING
according to Paragraph 19-11.
b. Wipe excess sealer from around windows and AIRCRAFT SHOULD BE GROUNDED PRIOR

skin laps, using Form Tech AC. Mask windows. TO PAINTING TO PREVENT STATIC ELEC-
ABS parts and other areas not to be primed, with TRICITY BUILD-UP AND DISCHARGE.
3M tape and Class A Solvent-Proof Paper. Care
must be exercised to avoid cuts, scratches or gouges 19-6. PRIMING.
by metal objects to all plexiglass surfaces, because a. Apply primer in one wet even coat. Dry film
cuts and scratches may contribute to crazing and thickness to be . 0003 to .0005 inches. Do not top-
failure of plexiglass windows. coat until sufficiently cured. When scratching with

c. Methyl Ethyl Ketone (MEK) solvent should be firm pressure of the fingernail does not penetrate
used for final cleaning of airplanes prior to painting, the coating, the primer is cured. Primer should be
The wiping cloths shall be contaminant and lint free topcoated within four hours after application.
HEX. Saturate cloth in the solvent and wring out so
it does not drip. Wipe the airplane surface with the 19-7. PREPAINTING.
solvent saturated cloth in one hand, and immediately a. On standard aircraft mix the required amount of
dry with a clean cloth in the other hand. It is impor- Imron with Imron 192S Activator in a 3 to 1 ratio by
tant to wipe dry solvent before it evaporates. volume. Mix thoroughly, and begin spraying im-

mediately, because there is no induction time require-
NOTE ment. Imron can be thinned to spraying viscosity with

Y8485S Imron Reducer. Viscosity should be checked
Do not use MEK on plexiglass as crazing and adjusted after four hours if necessary.
will result. b. When applying modified urethane finishes, the

painter should wear an approved respirator, which
When an airplane has paint or zinc chromate over- has a dust filter and organic vapor cartridge, or an
spray on the exterior, stripper may be used to re- air supplied respirator. All modified urethane fin-
move the overspray. The stripper may be applied ishes contain some isocyanate. which may cause irri-
by brush and will require a few minutes to soften the tation to the respiratory tract or an allergic reaction.
overspray. Heavy coatings may require more than
one application of the stripper. Use extreme care to
prevent stripper from running into faying surfaces on
corrosion proofed airplanes. After removal of the
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Individuals may become sensitized to isocyanates. f. Painting of the stripe should be done with 2 or 3
c. The pot life of the mixture is approximately 6-8 wet-even coats. Dry coats will not reflow. and will

hours at 75°F. Pot pressure should be approximately leave a grainy appearance. Stripes may be force
12 psi during application. Air pressure at the gun dried or air dried. Film thickness of a stripe is ap-
should be 40 to 50 psi. proximately 1.0 mil.

d. Scuff sand the primer only where runs or dirt g. Do not remove masking tape and paper until the
particles are evident. Minor roughness or grit may paint has dried to a "dry to touch" condition. Care
be removed by rubbing the surface with brown Kraft should be exercised in removal of the masking to
paper which has been thoroughly wrinkled. Unmask prevent damage to the finish.
ABS and other preprimed parts and check tapes. h. Modified urethane finishes are sensitive to mois-
Clean surface with a jet of low pressure-dry air. ture, therefore, should be stored out of rain until

cured.
19-8. PAINTING OVERALL.

a. Complete painting of the plane should be done 19-10. TOUCH UP.
with 2 or 3 wet, even coats. Dry coats will not re-
flow, and will leave a grainy appearance. When necessary to touch up or refinish an area. the

b. Allow 5 minute period for the finish to flash off defect should be sanded with #400 and followed by =600
before moving aircraft to the oven. sandpaper. Avoid, if possible, sanding through the

c. Move to the force dry oven and dry for approxi- primer. If the primer is penetrated over an area 1/2
mately 1 1/2 hours at 120°F to 140°F. inch square or larger, repriming is ncesssary. Avoid

d. Dry film thickness of the overall color should be spraying primer on the adjacent paint as much as pos-
between 1. 3 and 2. 0 mils, over 5. 0 mils requires sible. Since urethane finishes cannot be "spotted in"
Control Surface Balance Check. (Refer to Section 18). repairs should be in sections extending to skin laps or

stripe lines.
19-9. MASKING FOR STRIPES. a. Dry overspray and rough areas may be compound-

a. Remove airplane from the oven. Allow airplane ed out with DuPont #808 rubbing compound.
to cool to room temperature before masking. b. Grease, bug stains, etc. may be removed from

b. Mask stripe area using 3M Tape Y231 or 3M Tape painted surfaces with Form Tech AC. Klad Polish
Y218 and Class A solvent proof paper. Double tape all may be used on bare aluminum to remove stains. ox-
skin laps to prevent blow by. ides, etc.

c. Airplanes which will have a stripe only configura- c. Rework areas, where paint or primer removal is
tion shall be masked, cleaned, and primed, in stripe required, may be stripped with Strypeeze Paint Re-
area only. moval. All traces of stipper must be removed before

d. If the base coat is not over 72 hours old, the refinishing.
stripe area does not require sanding. If sanding is
necessary because of age or to remove surface de- 19-11. REPAIR OF DENTS.
fects, use #400 or #600 sandpaper. Course paper a. To repair dents use White Streak Filler or equiv-
will leave sand marks which will decrease gloss and alent. Mix White Streak in the correct proportion as
depth of gloss of the finish. The use of power sanders recommended by the manufacturer.
should be held to a minimum, if used, exercise care b. Do not apply White Streak Filler over paint. All
to preclude sanding through the white base coat. Wipe paint shall be removed in the repair area and the alu-
surface to be striped with a tack cloth and check all minum surface sanded lightly to increase adhesion.
tapes. Apply the White Streak to a level slightly above the

e. Stripe colors on Imron base coat will be Imron surrounding skin. After drying for 10 - 15 minutes.
Enamel. Mix as outlined in paragraph 19-6. sand the filler flush with the skin surface. using care

to feather the edges.

19-3/(19-4 blank)
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SECTION 20
WIRING DIAGRAMS

Page No.
TABLE OF CONTENTS Aerofiche/Manual

Circuit Function/Specific Dome, Courtesy, Baggage &
Circuit Code Letters . ...... 3E16/20-2 Oxygen Lights . . . . . . . . 3G18/20-50B

D.C. POWER Dome, Courtesy, Baggage &
Ground Service ......... 3E18/20-4 Oxygen Lights ........ 3G19/20-51
Battery Circuit . ........ 3E19/20-5 Flood Light .......... 3G20/20-52
Alternator System-60 AMP . . . . 3E20/20-6 Console/Compass Lights ...... 3G21/20-53
Dual Alternators ........ 3E21/20-7 Console/Compass Lights . . . . . 3G23/20-55
Dual Alternators ........ 3E22/20-9 Vertical Tail Illumination
Dual Alternators ........ 3F1/20-11 Light ............ 3G24/20-56
Battery Circuit with Dual Flood, Engine Instrument &

Alternators . ... 3F2/20-12 Radio Lights ........ . 3H1/20-56A
Alternator System-95 AMP . ... 3F4/20-14 Flood. Instruments &
Circuit Breakers . ... .... 3F5/20-15 Radio Lights ...... .... 3H3/20-57
Circuit Breakers. ........ 3F6/20-16 Map Light-Control Wheel ..... 3H420-58
Volt-Ammeter ......... 3F720-17 Internal Instrument Lighting . .. 3H5/20-59

IGNITION Internal Instrument Lighting . . . 3H6/20-60
Magneto System . . ...... 3F8/20-18 Landing Gear Control System . . . 3H8/20-62

ENGINE CONTROLS Landing Gear Control System . . 3H9/20-63
Starter System .... ..... 3F9/20-19 HEATING, VENTILATING & DE-ICING

FUEL AND OIL Light, Ice Detector ........ 3H10/20-64
Fuel Pump System ....... . 3F10/20-20 Windshield Anti-Ice System ... . 3H11/.20-65

ENGINE INSTRUMENTS Prop De-Icing System, 3 Blade . . 3H12/20-66
Hourmeter .......... 3F12/20-22 Heated Pitot Tube/Heated Stall
Hourmeter . ......... 3F13/20-23 Warning-Known Icing ...... 3H14/20-68
Fuel Gages .......... 3F14/20-24 Heated Pitot Tube/Heated Stall
Fuel Gages .......... 3F15/20-25 Warning-Known Icing ...... 3H15/20-69
Fuel Gages with Long-Range Heated Pitot Tube/Heated Stall

Fuel Tanks .......... 3F16/20-26 Warning-Known Icing ...... 3H16/20-70
Fuel Totalizer/Clock ....... 3F17/20-27 Windshield Anti-Ice System
Oil Temp & Cyl Head Temp .... 3F18/20-28 Known-Icing ........ . 3H17/20-71
Turbine Inlet Temp Gage . . . 3F19/20-29 Wing & Stabilizer De-Ice
Indicator-EGT & Turbine System-3 Cycle .... ... . 3H18/20-72
Inlet Temp . ......... 3F20/20-30 Wing & Stabilizer De-Ice

FLIGHT INSTRUMENTS System-3 Cycle ........ 3H19/20-73
Turn Coordinator . ....... 3F21/20-31 Cabin Ventilation Blower ...... 3H21/20-75

OTHER INSTRUMENTS Air Conditioner ......... 3H22/20-76
Clock ............ 3F22/20-32 Air Conditioner .. .... ... 3H23/20-77
Digital Clock . ......... 3F23/20-33 Heated Pitot Tube/Heated
Ammeter . .......... 3F24/20-34 Stall Warning System .H..... 3H29/20-78

LIGHTING CONTROL SURFACE
Landing Lights .... . . . .. 3G1/20-35 Wing Flaps .......... 311/20-79
Navigation Lights ........ 3G2/20-36 Electric Elevator Trim ...... 312/20-80
Eyebrow Lights . ........ 3G3/20-37 Electric Elevator Trim ..... . 313/20-81
Wing Tip Strobe Lights ..... . 3G5/20-39 WARNING AND EMERGENCY
Wing Tip Strobe Lights ..... . 3G6/20-40 Dual Warning System ...... 315120-83
Wing Tip Strobe Lights . ..... 3G7/20-41 Dual Warning System ... . . 317120-85
Flashing Beacon Light ...... 3G8/20-42 Dual Warning Unit ....... 318/20-86
Flashing Beacon Light ..... . 3D10/20-44 Dual Warning Unit ...... . 319/20-87
Instruments Lights ....... 3G11/20-45 Low-Vacuum Warning Light ... . 3110/20-88
Instruments Lights ... . . .. 3G13/20-47 Cabin Pressure Dump Valve
Electroluminescent Panel ..... 3014/20-48 Barometric Pressure Switch .... 311 /20-89
Electroluminescent Panel ..... 3015/20-49 Standby Vacuum Pump
Post Lighting (OPT) ....... 3G16/20-50 Model 21021010 ........ 3112/20-90
Post Lighting (OPT) . ... ... 3G17/20-50A

NOTE

Effectivity of diagrams are designated as follows: Eff thru (SRxxx) denotes
effectivity to the serial number prior to the (SRxxxx) serial Ser (SRxxxc) &
on denotes effectivity fot the (SRxxxx) serial and on. Diagrams and/or portions
of, may be individually serialized and not designated by a (SRxxxx) number.
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CIRCUIT FUNCTION AND SPECIFIC CIRCUIT CODE LETTERS

A - Armament LC - Landing
B - Photographic LD - Navigation
C - Control Surface LE - Taxi

CA - Automatic Pilot LF - Rotating Beacon
CC - Wing Flaps LG - Radio
CD - Elevator Trim LH - De-ice

D - Instrument (Other Than Flight or Engine LJ - Fuel Selector
Instrument) LK - Tail Floodlight

DA - Ammeter LL - Recognition Lights
DB - Flap Position Indicator M - Miscellaneous
DC - Clock -Miscellaneous
DD - VoltmeterA - Cowl Flaps
DE - Outside Air Temperature MB - Electrically Operated SeatsDE - Outside Air Temperature MC - Smoke Generator
DF - Flight Hour Meter M - Smoke Generator

E - Engine Instrument MD Equipment
EA - Carburetor Air Temperature ME - Cabin Pressurization Equipment
EB - Fuel Quantity Gage and Transmitter F - Chem O2 - Indicator
EC - Cylinder Head Temperature P -. C. Power
ED- Oil Pressure PA - Battery Circuit
EE Oil Temperature PB - Generator Circuits
EF - Fuel Pressure PC - External Power Source
EG - Tachometer PH - Anti-Ice Power Source
EH Torque Q - Fuel and Oil
EJ - Instrument Cluster QA - Auxilllary Fuel Pump
EK - Turbine Inlet Temperature QB - Oil Dilution

F - Flight Instrument QC - Engine Primer
FA - Bankj and Turn QD - Main Fuel Pumps
FB - Pitot Static Tube Heater and Stall Warning QE - Fuel ValvesHeater Radio (Navigation and Communication)
FC - Stall WarningA Instrument Landing
FD - Speed Control System R -
FE - Indicator Lights RC - Radio Direction Finding

G - Landing Gear RD - VHF
GA - Actuator RE - Homing
GB - Retraction RF - Marker Beacon
GC - Warning Device (Horn) RG - Navigation
GD - Light Switches RH - High Fequency
GE - Indicator LightsRJ- Interphone

H - Heating, Ventilating and De-Icing RK - UHF
HA - Anti-icing RL - Low Frequency
HB - Cabin Heater RM- Frequency Modulation
HC - Cigar Lighter RP - Audio System and Audio Amplifier
HD - De-ice RR - Distance Measuring Equipment (DME)
HE - Air Conditioners RS - Airborne Public Address System
HF - Cabin Ventilation - RadarJ - Cabin Ventilation U - Miscellaneous Electronic

J - Ignition US - Identification - Friend or FoeJA - Magneto W - Warning and EmergencyK - Engine Control WA - Flare Release
KA - Starter Control - Chip Detection
KB - Propeller Synchronizer W - Fire Detection System

LA - Cabin X-A.C. PowerLA - Cabin
LB - Instrument

"Dev"and "Dev-" circuits are for use in Nav-o-matic 300 autopilots and any associated
omni indicator circuit to which it connects.
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NOTES LET DESCRIPTION DATE APPD

1 PLACE 35.00 IN LENGTH OF 5-292-14 BYRE V: ADD DETAIL A MKT

SL EEVING OVER WIRE BEFORE BLK(YA4D)5.2527(1&-2)
INSTALLING WIRE TERMINATION. (5K1C101)/0OS) -7 -

5 p9 IeV ̂ z Z> 'L -5 j- \ '%X D sP

TO GUD
SVC LON TACTOR

TO GMD V'3C 0
NECP FUSE bTARTER-

Q 'ytsc .I -

-- I I, I A---- A33 . _ * .---?---
PA 33

PA 32Z ZZ bA JUM'EPER / Z -.Cos,,C oq ..

P|7 `-1

_L- TO RMMETER

AL'T r- -- I- ----- 3ATT j

<)^ \ | \ ; STORTER

v
* Y > , M >5MS -ITCC

TiHAWL SEP ('5R.9ooIXS/ ) P) zALT --- TB-TT , \

q1 i -r" WIR TABL

4, I I\ I

6 ~~~~' _Sk C. CIA A ' S

_ __. _J ___________r__ g_ _ _ I I b1-I SI \

I3 5-7- ---1 IO C-- - -

DETAIL P\ T _ _ WIRE TABLLE

. THmI U COE ("/0a/012 R4/05 5P Z w_ TS- Swt - 2c ",a1. AlIIAFTl CO I T_

2 07 7i7feo0ooE A/oY ocs O rJN AD N_ ,-12 - TITL

VEN*DDH COOgSPQRSOO | lZ -7OC P 4 IZ AP-PO JX 4 C 71379 Z 7 0 7 09

3SS-3 OR XX.CESSH Az |JPS NC D *YO OTHR I 20-5-.. -1 _____ - jg^ ̂ g^ ---,, ^ s,6 7^ «,

7 S--S7-2 GND C~TI,-, rWi ~i A TI»m-,. , ,_ _,u

~-2527- 1 .// G,,u ygtCK._~ __ WIRE TABLE

5-'a.~-r $ -- CONTnCTOR , , ,, n,-- oA ,Sa AlCRUFT CO. "CM.T» "'""

T '~'OT?.% ~o'OE Af¥sy _ 1 , r, JADEN i-3,lJ.*r ' M IA M
WIRING DIAGRAM I :

EQUIPMENT TABLE

veNmom coo rui mr.U s-0 P4Z I~ .'7E>° - -r.:. - I?70704
CLIU3US-XXX 1 I NB. OT7 0 -/ c:

$T'D . NO., __ _______ "~: ·A 1 4
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REVISION

NOTES: LET DESCRITIONDATE APPD

1 PART OF BASIC AVIONICS KIT 3 ' ,z V Sk- /7- fl ) A J0A vW.4
_27 -/ / f-OZa)f5r~. PL o ' 2I 7-82

_ _____^^-/i/, (S4;/&Z)

„VS G \/: &n ) &ts'-P AefK ou te^ WAf ec

__ %.'V 'O %O>)IL'3».>OtOCZ

YE1 .L(PB6) 
P 8------ - 7 P" 05

LOW VOLT OUT 4 I (
H IGqH VOT OUT --- `

POEK I N 3 3 RED(PB87) M ASTER A I

FIELO - I I P I
REMHOTE 5(SC(-)- 5 . BLU - -P6385QC \

0<> 
v I3<g>L /J

I&(-i* 8 -1 J - \ Z-

IP < <DETAIL
pb~0 

0

\--tt.l-- ( ^^ 0£-./ A -----

2938 ~ 50-6I 0
T* 2Z -22 -0 ! S9L /4" -O
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