PERFORMANCE- CESBNA

SPECIFICATIONS MODEL 172P
*SPEED:
Maximum at Sea Level . . . . . . o o 0 e e e e e . . . 123 KNOTS
Cruise, 75% PoweratBOOOFL . . . . . . o o0 . s e e s . . 120 KNOTS
CRUISE: Recommended lean mixture with fuel allowence for engine
start, taxi, takeoff, climb and 45 minutes reserve,
75% PoweratBOOOFL . . . . . . v o« o o o o v o s e Range 440 NM
40 Gulions Usahle fuel Time 3.8 HHS
75% FPower at8000Ft . . . . . P Range 585 NM
50 Gallons Usable Fuel Time 5.0 HRS
¥5% Power at BODOFL . . . . . . .« ¢ o o - 0w . .Range 755 NM
62 Gallons Usable Fuel Time 6.4 HRS
Mpximum Range st 10000Ft . . . . . . . . . . . . . .Range 520 NM
40 Gallons Usable Fuel Time 5.6 HRS
Maximum Range at 10000 Ft . .. . . . . v 0 o0 . Hange 880 NM
50 Grllons Usable Fuel Time 7.4 HRS
Maximum Rangent 10000Ft . . . . . . . « -+ o - - Ronge 875 NM
62 Gallons Usable Fuel Time 8.4 HRS
RATE OF CLIMB ATSEALEBVEL . . . . . « « - - e e e e e e 700 FPM
SEAVICE CEILING . . . . « « .« « - « & « « o - e e e e e e e . . 13,000 T
TAKEQOFF FPERFORMANCE:
GroundRoll . . . . . . - . . . e e e e e e e e e e e ., .. .BIODFT
Total Distance Over 50-Ft Obstacle . . . . . . . . . . .+ . . . 1625 FT
LANDING PERFORMANCE:
Ground Roll . . . . . . G e e e e e e e e e e e e e e 540 FT
Total Disteance Over 50-Ft Obstacle . . . . . . e e e e e e e e 1280 FT
STALL SPEED (KCAS):
Flaps Up, Power Off . . . . . . o e e e e e e e . . 31 KNOTS
Flaps Down, Power OFf . . . . . . .« c v o v v v v v ... .48 KNOTS
MAXIMUM WEIGHT:
Ramp . . .. . . . . .. e e e e e e e s v . . . . . 2407 LBS
Takeoff or Landing . . . .« « <+ o 0 b a0 e s e e e e e e e 2400 LBS
STANDARD EMPTY WEIGHT. . . . . . e e e e e e e e .+ . .1433 LBS
MAXIMUM USEFUL LOAD . « « « « « v« ¢+ o o o v s v v o . . . . 874 LBS
BAGGACGE ALLOWANCE . . . . . « « « « ¢ v =« » ..+ . ... .120LBS
WING LOADING: Pounds/SgFt . . . . . . . o o o v v v v v v v v 13.8
POWER LOADING: Pounds/HP . . .« « + v« 0 s o v o v v o0 v 15.0
FUEL CAPACITY: Total
Standard TEDKS . .+ - - o+ « v ¢ o s 6 4w e o= e s s e s . . . .43 GAL.
Long Range Tanks . . - . « o « + -« o o v 0 oo . . . .54 GAL.
Integral Tanks . . . . - « o « v 0 v 0 o 0 e s o v+ . .. .B8BGAL.
DIL CAPACITY . . . .« « - « ¢« v - - - e e e e e e e e e . .BQTS
ENGINE: Aveo Lycoming . - . . . e e e e e e e e e s ... . 0-820-D2J
160 BHP at 2700 RFM
PROPELLER: Fixed Pitch, Diameter . . . - . . . « +« « + « ... JTSIN

*Speed performance is shown for an airplzoe equipped with optional speed fairings,
which increase the speeds by approximately 2 lmots. There is a corresponding differ-
ence in range, while all other performance figures are unchanged when speed fair-
ings are installed.

The above performance figures are based on the indiented weights, standard atmos.
pheric conditions, level hard-surface dry runways, and no wind. They nre calculated
values derived from flight tests conducted by the Cessnz Aircraft Compiny under
carefully documented conditions and will vary with individual zirplanes and numer-
ous factors affecting flight performanee.
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] 26°-11"
1 11+-4* |
NOTES:
1. Wing span shown with strobe lights 3
installed. 0

2. Maximum height shown with noss
gear deprestedd, all tires and nose

strut praperly inflated, and flashing
beaton Insiailed.
3. Wheel base length it 65"
4, Propeller graund clearance is 11%",
5 Wing area is 174 square fest.
6. Minimum turning redius { % pivot
point 1o outhoard wing tip) is
TH-5W",
£
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FIVOT FOINT PIVOT POINT
1. 1
\\a\. I I || =L
b ST ¢
AN T
|~--8"-4 1 \N:L
Figure 1-1. Three View
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CESSNA SECTION 1
MODEL 172P GENERAL
INTRODUCTION

This handbook contains 9 sections, and includes the material required
to be furnished to the pilot by CAR Part 3. It also contains supplemenial
data supplied by Cessna Aircraft Company,

Section 1 provides basic data and infoermation of general interest. It
also contains definitions or explanations of symbols, abbreviations, and
terminology commonly used,

DESCRIPTIVE DATA
ENGINE

Number of Engines; 1,

Engine Manufacturer: Aveo Lycoming.

Engine Model Number: O-320-D2J.

Engine Type: Normally-aspirated, direct-drive, air-cooled, horizontally-
opposed, carburetor equipped, four-cylinder engine with 319.8 cu. in.
displacement,

Horsepower Rating and Engine Speed: 160 rated BHP at 2700 RPM.

PROPELLER

Propeller Manufacturer: McCauley Accessory Division.
Propeller Model Number; 1C1680/DTMY7557.
Number of Blades: 2.
Propeller Diameter, Maximum: 75 inches.
Minimum: 74 inches.
Propeller Type: Fixed pitch,

FUEL

Approved Fuel Grades {and Cclors):
100L1: Grade Aviation Fuel (Blue).
100 (Formerly 100/130) Grade Aviation Fuel (Green).

NOTE

Isopropyl aleohol or ethylene glycol monomethyl ether
may be added to the fuel supply. Additive concentrations
shall not exceed 1% for isopropyl alcohol or .15% for
ethylene glycol monomethyl ether. Refer to Section 8 for
additional information.

Original Issue 1-3
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Fuel Capacity:

Standard Tanks:
Total Capacity: 43 galloas.
Total Capacity Bach Tank: 21.5 gallons,
Total Usable: 40 gallons..

Long Range Tanks:
Total Capacity: 54 gallons.
Total Capacity Each Tank: 27 gallons.
Total Usable: 50 gallons.

Integral Tanks:
Total Capacity: 6B gallons,
Total Capacity Each Tank: 34 gallons.
Total Usable: 62 gallons.

NOTE

To ensure maximum fuel capacity when refueling and
minimize cross-feeding when parked on a sloping surface,
place the fuel selector valve in either LEFT or RIGHT
‘position.

OIL

0Oil Specification:

MIT-I.-6082 Aviation Grade Straight Mineral Oil: Used when the
airplane was delivered from the factory and should be used to re-
plenish the supply during the first 25 hours. This ocil should be
drained after the first 25 hours of operation. Refill the engine and con-
tinue to use until a total of 50 hours has accumulated or oil consump-
tion has stabilized.

MIL-L-22851 Aviation Grade Ashless Dispersant OQil: Oil conforming to
Aveco Lycoming Service Instruction No. 1014, and all revisions and
supplements thereto, must be used after first 50 hours or oil con-
sumption has stabilized.

Recommended Viscosity for Temperature Range:
Al]l temperatures, use multi-viscosity oil or
Above 18° C (80° F), use SAE 50
-1° C {(30° F} to 32° C (90° F), use SAE 40
-18°C (0° F) to 21° C (70" F), use SAE 30

NOTE

When operating temperatures overlap, use the lighter
grade of oil.

0il Capacity:
Sump: 7 Quarts.
Total: 8 Quarts.

1-4 Original Issue
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MAXIMUM CERTIFICATED WEIGHTS

Ramp, Normal Category: 2407 1bs.
Utility Category: 2107 1lbs,
Takeoff, Normal Category: 2400 lbs,
Utility Category: 2100 1bs.
Landing, Normal Category: 2400 lbs.
Utility Category: 2100 lbs,
Weight in Bagpage Compartment, Normeal Category:
Baggage Area 1 {or passenger on child's seat) - Station 82 to 108; 120
lbs. See note below.
Baggage Area 2 - Stafion 108 to 142: 50 1bs, See note below.

NOTE

The maximum -combined weight capacity for baggage
areas 1 and 2 is 120 lbs.

Weight in Baggage Compartment, Utility Category: In this category, the
paggege compartment and rear seat must not be ccocupied.

STANDARD AIRPLANE WEIGHTS

Standard Empty Weight, Skyhawk: 1433 lbs.

Maximum Useful Load:

Nermal Category Utility Category
Skyhawk: 974 1bs. 674 1bs.

CABIN AND ENTRY DIMENSIONS

Detailed dimensions of the cabin interior and entry door ovmnw:Mm are
illustrated in Section 6.

BAGGAGE SPACE AND ENTRY DIMENSIONS

Dimensions of the bagpage area and baggage door opening are
illustrated in detail in Section 6.

SPECIFIC LOADINGS

Wing Loading: 13.8 1bs./sq. ft.
Power Loading: 15.0 lbs./hp,

Original Issue 1-5
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GENERAL MODEL 172P

SYMBOLS, ABBREVIATIONS AND
TERMINOLOGY

GENERAL AIRSPEED TERMINOLOGY AND SYMBOLS

KCAS Enots Calibrated Airspeed is indicated airspeed corrected
for position and instrument error and expressed in knots,
Knots calibrated airspeed is equal to KTAS in standard
atmosphere at sea level,

KIAS Enots Indicated Airspeed is the speed shown on the
airspeed indicator and expressed in knots.

KTAS Enois True Airspeed is the airspeed expressed in knots
relative to undisturbed air which is KCAS corrected for
altitude and temperature.

v A Maneuvering Speed is the maximum spead at which full or
abrupt control movements may be used.

FE Maximum Flap Extended Speed is the highest speed
& permissible with wing flaps in a prescribed extended
position.

<20 Maximum Structural Cruising Speed is the speed that
should not be exceeded except in smooth air, then only with
caution.

NE Never Exceed Speed is the speed limit that may not be
exceeded at any time.

Vg Stalling Speed or the minimum steady flight speed at
which the airplane is controliable,

g Stalling Speed or the minimum steady flight speed at
o which the airplane is controllable in the landing configu-
ration at the most forward center of gravity.

<um Best Angle-of-Climb Speed is the speed which results in
the greatest gain of altitude in a Biven horizontal distance.

<< Best Rate-of-Climb Speed is the speed whichresults in the

greatest gain in altitude in a given time.
METEOROLOGICAL TERMINOLOGY

OAT Outside Air Temperature is the free air static temperature,

1-6 Original Issue
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It is expressed in either degrees Celsius or degrees Fah-

renheit.
Standard Standard Temperature is 15°C at sea lavel pressure alti-
Tempera- tude and decreases by 2°C for sach 1000 feet of altitude.
ture
Pressure Pressure Altitude is the altitude read from an altimeter
Altitude when the altimeter's barometric scale has been set to 29.92

inches of mercury (1013 mb).

ENGINE POWER TERMINOLOGY

BHP Brake Horsepowaer is the power developed by the engine.

RPM Revolutions Per Minute is engine speed.

Static Static RPM is engine speed attained during a full-throttle

RPM engine runup when the airplane is on the ground and
stationary.

AIRPLANE PERFORMANCE AND FLIGHT PLANNING
TERMINOLOGY

Demon- Demonstrated Crosswind Velocity is the velocity of the
strated crosswind component for which adequate control of the
Crosswind airplane during takeoff and landing was actually nm.aon.-
Velocity strated during certification tests. The value shown is not

considered to be limiting.,

Usable Fuel = Usable Fuel is the fuel available for flight planning,

Unusable Unusable ¥uel is the quantity of fuel that can not he safely
Fuel used in flight.

GFPH Gallong Per Hour is the amount of fuel consumed per hour.
NMFPG Nautical Miles Per Gallon is the distance which can be

expected per gallon of fuel consumed mnﬁ & specific engine
power setting and/or flight configurgtion,

z g is acceleration due to gravity.

Original Issue 17
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WEIGHT AND BALANCE TERMINOLOGY

Reference
Datum

Station

Arm

Moment

Center of
Gravity
{C.G)

C.G.
Arm

C.G.
Limits

Standard
Empty
Weight

Basic Empty
Weight

Useful
Load

Maximum
Ramp
Weight

Maximum

Takeoff
Weight

1-8

Reference Datum is an imaginary vertical plane from
which all horizontal distances are measured for balance
purposes,

Station is a location along the airplane fuselage given in
terms of the distance from the reference datum,

Arm is the horizontal distance fromthe reference datumto
the center of gravity (C.G.) of an item.

Moment is the product of the weight of an item multiplied
by its arm. (Moment divided by the constant 1000 isusedin
this handbook to simplify balance calculations by reduc-
ing the number of digits.)

Center of Gravity is the point at which an airplane, or
equipment, would-balance if suspended. Its distance from
the reference datum is found by dividing the total moment
by the total weight of the airplane.

Center of Gravity Arm is the arm obtained by adding the
airplane's individual moments and dividing the sum by
the total weight.

Center of Gravity Limits are the extreme center of gravity
locations within which the airplane must be operated at a
given weight.

Standard Empty Weight is the weight of a standard air-
plane, including unusable fuel, full operating fluids and
full engine oil.

Basic Empty Weight is the standard empty weight plus the
weight of optional equipment.

Useful Load is the difference between ramp weight and the
basic empty weight.

Maximum Ramp Weight is the maximum weight approved
for ground maneuver. (It includes the weight of start, taxi,
and runup fuel.}

Maximum Takeoff Weight iz the maximum weight
approved for the start of the takeoff roll.

Original Issue
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Maximum
Landing
Weight

Tare

Original Issue

SECTION 1
GENERAL

Maximum Landing Weight is the maximum weight ap-
proved for the landing touchdown.

Tare is the weight of chocks, blocks, stands, etc. used when
weighing an airplane, and is included in the scale read-
ings. Tare is deducted from the scale reading to obtain the
actual (net) airplane weight.

1-9/(1-10 blank)
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CESSNA SECTION :
MODEL 172P LIMITATIONE
INTRODUCTION

Section 2 includes operating limitations, instrument markings, anc
basic placards necessary for the safe operation of the airplane, its engine
standard systems and standard equipment. The limitations included ir
this section and in Section 9 have been approved by the Federal Aviatior
Administration. Observance of these operating limitations is required by
Federal Aviation Regulations.

NOTE

Refer to Section 9 of this Pilot’s Operating Handbook for
amended operating limitations, operating procedures,
performance data and other necessary information for
airplanes equipped with specific options.

NOTE

The airspeeds listed in the Airspeed Limitations chart
(figure 2-1) and the Airspeed Indicator Markings chart
Qamﬁ.m 2-2) are based on Airspeed Calibration data shown
in Section 5 with the normal static source. If the alternate
static source is being used, ample margins should be
ohserved to allow for the airspeed calibration variations
between the normeal and alternate static sources as shown
in Section 5.

Your Cessna is certificated under FAA Type Certificate No. 3A12 at
Cessna Model No. 172P.

Originel Issue 2-1
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AIRSPEED LIMITATIONS

Airspeed limitations and their operational significance are shown in
figure 2-1. Maneuvering speeds shown apply to normal category opera-
tions, The utility category maneuvering speed is 102 KIAS at 2100 pounds,

SPEED KCAS § KIAS REMARKS
VNE | Never Exceed Speed 152 1568 | Do not exceed this speed in
any operation.
Vno | Maximum Structural 123 127 | Do not exceed this speed
Cruising Speed except In smooth air, and

then only with caution.

Va Maneuvering Speed:

2400 Pounds 97 a8 Do not make full or abrupt
2000 Pounds 91 92 control movernents above
1600 Pounds 81 BZ | this speed.
VEE " Maximum Flap Extended
Speed:
10° Flaps 108 110 | Do not exceed this speed
10° - 30° Flaps B4 85 with flaps down.

Maximum Window Open 162 168: | Do not exceed this speed
Speed with windows open.

Figure 2-1. Airspeed Limitations

AIRSPEED INDICATOR MARKINGS

Airspeed indicator markings and their color code significance are
shown in figure 2-2.

2-4 Original Issue

CESENA S SECTION
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KIAS VALUE
MARKING OR RANGE SIGNIFICANCE 5
White Arc 33-85 Full Flap Operating Bange. Lower

limit is maximum weight Vg in
landing configuratiaon, Upper limit
is maximum speed permissible with
flaps extended.

Green Arc 44 - 127 Normal QOperating Range. Lower limit
is maximum weight Vg at most forward
C.G. with flaps retracted. Upper limit
is maximum structural cruising speed,

Yellow Arc 127 - 158 Operations must be gonducted with
caution and only in smaath air.

Red Line 158 Maximum speed for all operations.

Figure 2-2. Airspeed Indicator Markings

POWER PLANT LIMITATIONS

Engine Manufacturer: Aveo Lycoming.

Engine Model Number: 0-320-D27..

Maximum Power: 160 BHP rating.

Engine Operating Limits for Takeoff and Continuous Operations:
Maximum Engine Speed: 2700 RPM.

NOTE
3
The static RPM range at full throttle {carburetor heat off
and mixture leaned to maximum RPM) is 2300 to 2420
RPM.

Maximum Qil Temperature: 245°F (118°C),
0il Pressure, Minimum: 20 psi.
Maximum: 115 psi.

Fuel Grade: See Fuel Limitations.
0il Grade (Specification):

MIL-L-6082 Aviation Grade Straight Mineral Oil or MIL-L-22851 Ash

less Dispersant Oil.
Propeller Manufacturer: McCauley Accessory Division.
Propeller Model Number: 1C160/DTM7557.
Propeller Diameter, Maximum: 75 inches.
Minimum: 74 inches.

Original Issue . 24
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POWER PLANT INSTRUMENT MARKINGS

Power plant instrument markings and their color code significance
are shown in fipure 2-3.

RED LINE GREEN ARC RED LINE
INSTRUMENT MINIMUM NORMAL MAXIMUM
LIMIT QOPERATING LIMIT
Tachometer:
Sea Level 2100-2450 RPM
5000 Feet [ 2100-2575 RPM 2700 RPM
10000 Feet 2100-2700 RPM
Oil Temperature .- 1009-2489F 245°%F
Qil Pressure 20 psi 50-80 psi 115 psi
Fuel Quantity E --- ---
{Standard (1.5 Gal. Unusable
Tanks) Each Tank)
Fuel Quantity E - .-
(Long Range {2.0 Gal. Unusable
Tanks) Each Tank)
Fuel Quantity E R I
{Integral {3.0 Gal. Unusable
Tanks} Each Tank)}
Suction R 4.5-5.4 in.Hg -

Figure 2-3. Power Plant Instrument Markings

WEIGHT LIMITS
NORMAL CATEGORY

Maximum Ramp Weight: 2407 1bs.
Maximum Talkeoff Weight: 2400 1hs,
Maximum Landing Weight: 2400 1bs.
Maximum Weight in Baggagse Compartment:
Baggage Area 1 (or passenger on child's seat) - Station 82 to 108: 120
1bs. See focllowing note.
Baggapge Area 2 - Station 108 to 142: 50 1bs. See following note.

2-6 Original Issue
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NOTE

The maximum combined weight capacity for baggage
areas 1 and 2 is 120 lbs,

UTILITY CATEGORY

Maximum Ramp Weight: 2107 1bs.

Maximum Takeoff Weight: 2100 1bs.

Maximum Landing Weight: 2100 1bs,

Maximum Weight in Baggage Compartment: In the utility category, th
beggage compartment and rear seat must not be occupied.

CENTER OF GRAVITY LIMITS
NORMAL CATEGORY

Center of Gravity Range: °
Forward: 35.0 inches aft of datummn at 1950 1bs, or less, with straight line
variation to 39.5 inches aft of datum at 2400 lbs,
Aft: 47.3 inches aft of datum at all weights,
Reference Datum: Lower portion of front face of firewsll.

UTILITY CATEGORY

Center of Gravity Range:
Forward: 35.0 inches aft 6f datum at 1950 1bs. or less, with straight line
variation to 36.5 inches aft of datum at 2100 1bs,
Aft: 40.5 inches aft of datum at all weights,
Reference Datum: Lower portion of front face of firewall,

MANEUVER LIMITS
NORMAL CATEGORY

This airplane is certificated in both the normal and utility category.
The normal category is applicable to aircraft intended for non-aerobatic
operations. These include any maneuvers inecidental to normal flying,
stalls (except whip stalls), lazy eights, chandelles, and turns in which the
angle of bank is not more than 60°. Aerobatic maneuvers, includin g spins,
are not approved. .

UTILITY CATEGORY

This airplane is not designed for pursly aerobatic flight. However, in
the acquisition of various certificates such as commaercial pilot and flight

Original Issue - 2-7
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instructor, certain maneuvers are required by the FAA. All of these
maneuvers are permitted in this airplane when operated in the utility
category,

In the utility category, the baggage compartment and rear seat must
not be occupied. No agrobatic maneuvers are approved except those listed
below:

MANEUVER RECOMMENDED ENTRY SPEED*
Chandelles . . . . .« .« v o v v« v v+ .. ... .. 105 knots
LagyEights . . . . .. .. ... ... ... ... . 105knots
SteepTurns . . . . . .« . . 0 o0 e e 4 . . . . 95 knots
Spins . . A mﬂoﬁ Deceleration
Stalls Dwunomﬁﬁ SE@ mﬂwzmu e e e e e e .mHoS Deceleration

* Ahrupt use of the controls is prohibited above 99 knots.

Aerobatics that may impose high loads should not be attempted. The
:.:uowﬁm.un thing to bear in mind in flight maneuvers is that the airplane is
clean in aerodynamic nmmHmd and will build up speed quickly with thenose
down. Proper speed control is an essential requirsment for execution of
any maneuver, and care should always be exercised to avoid excessive
speed which in turn ean impose excessive loads, In the execution of all
maneuvers, avoid abrupt use of controls, Intentional spins with flaps
extended are prohibited.

FLIGHT LOAD FACTOR LIMITS

NORMAL CATEGORY

Flight Load Factors ﬁgmx:ﬂﬁﬂ Takeoff Weight - 2400 1bs.):
*FlapsUp . . . . . . v v« . . .*3.8g,-152g
*FlapsDown . . . « . « « « « + « « « . . . .+30g

*The design load factors are 1509 of the above, and in all casas, the
-structure meets or exceeds design loads.

UTILITY CATEGORY

Flight Load Factors (Maximum Takeoff ﬁmpmw; 2100 1bs.):
*FlapsUp . . . . . .« « .« « « o . . . . +4.4g -176g
*FlapsDown . . . . . . . . . . . .. .. . .*30g
*The design load factors are 1509 of the above, and in all cases, the

structure meets or exceeds design loads.

2-8 Original Issue
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KINDS OF OPERATION LIMITS

The airplane is equipped for day VFR and may be equipped for nigl
VFR and/or IFR operations. FAR Part 91 establishes the minimuw
required instrumentation and equipment for these operations. The refe:
ence to types of flight operations on the operating limitations placar

reflects equipment installed at the time of Alirworthiness Certifical
issuance.

Flight into known icing conditions is prohibited.

FUEL LIMITATIONS

2 Standard Tanks: 21.5 11.5. gallons éach,
Total Fuel: 43 U.S. gallons.
Usable Fuel (all flight conditions): 40 U.S, gallons.
Unusable Fuel: 3 U.S, gallons.

2 Long Range Tanks: 27 U.S. gallons each.
Total Fuel: 54 U.S, gallons.
Usable Fuel (all flight conditicens): 50 U.S. gallons.
Unusable Fuel: 4 U.S. gallons.

2 Integral Tanks: 34 U.5. pallons each.
Total Fuel: 68 U.S. gallons.
Usable Fuel (all flight conditions): 62 U.5. gallons.
Unusable Fuel: 6 U.S, gallons.

NOTE
To ensure maximum fuel capacity when refueling and
minimize cross-feeding when parked on a sloping surface,
place the fuel selector valve in either LEFT or RIGHT
position.
Talkeoff and land with the fuel selector valve handle in the BOTH position

Maximum slip or skid duration with one tank dry: 30 seconds.

With 1/4 tank or less, prolonged uncoordinated flight is prohibited whe:
operating on either left or right tank.

Fuel remaining in the tank after the fuel guantity indicator reads empt
(red line) cannot be safely used in flight,

Approved Fuel Grades {and Colors):
100LL, Grade Aviation Fuel (Blue).
100 (Formerly 100/130) Grade Aviation Fuel {Green).

Original Issue ’ 2.t
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OTHER LIMITATIONS
FLAP LIMITATIONS

Approved Takeoff Range: 0° to 10°.
Approved Landing Range: 0° to 30°.

PLACARDS

The following information must be displayed in the form of composite
or individual placards.

1. In full view of the pilot; (The “DAY-NIGHT-VFR-IFR" entry.
shown on the example below, will vary as the airplane is

equipped.)

The markings and placards installed in this airplane contain operat-
ing limitations which must be complied with when operating this
airplane in the Normal Category, Other operating limitations which
must be complied with when operating this airplane in this category
or in the Utility Category are contained in the Pilot's Operating
Handbook and FAA Approved Airplane Flight Manual.

Normal Category - No acrobatic maneuvers. including
spins, approved.

Utility Category - No acrobatic mianeuvers approved.

except those listed in the
Pilot's Operating Handbook.

. Baggagecompartmentand rear seat
must not be cceupied.

Spin Recovery - Opposite rudder - forward elevator-
neutralize controls.

Flight into known icing conditions prohibited.

This airplane is certified for the following flight operations as omn%m
of original airworthiness certificate:

DAY—NIGHT—VFR—IFR

2-10 Original Issue
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2. On the fuse! selector valve (etandard tanks):

TAKEQFF BOTH ALYL FLIGHT
LANDING 40.0 GATL, ATTITUDES
FUEL
SELECTOR
LEFT RIGHT
20.0 GAL. 20.0 GAL.
LEVEL LEVEL
FLIGHT PUSH DOWN FLIGHT
ONLY ROTATE ONLY
OFF OFF
On the fuel selector valve (long range tanks):
TAKEOQOFP BOTH ALl FLIGHT
LANDING 50.0 GAL. ATTTFUDES
FUEL
SELECTOR
LEFT RIGHT
25.0 GAL. 25.0 GATL.
LEVEL LEVEIL
FLIGHT PUSH DOWN FLIGHT
ONLY ROTATE ONLY
OFF OFF
On the fuel selector valve (integral tanks):
TAKEOFF BOTH ATL FLIGHT
LANDING 62.0 GAL. ATTITUDES
FUEL
SELECTOR
LEFT RIGHT
31.0 GAL. 31.0 GAL.
LEVEL LEVEL
FLIGHT PUSH DOWN FLIGHT
ONLY ROTATE ONLY
OFF OFF

Original Issue._ 2-11
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LIMITATIONS

3.

MODEL 172P

Near fuel tank filler cap (standard tanks):

FUEL
100LL/100 MIN, GRADE AVIATION GASOLINE
CAP. 215 U8, GAL.

CESENA SECTION 2
MODEL 172P LIMITATIONS

6. In baggage compartment:

Near fuel tank filler cap (long range tanks):

PUEL :
100LL/100 MIN. GRADE AVIATION GASOLINE
CAP. 27 U.S. GAL.

Near fuel tank filler cap (integral tanks):

FUEL
100LL/100 MIN. GRADE AVIATION GASOLINE
CAP. 34 U.S. GAL.
CAP. 24.0 U.S, GAL. TO BOTTOM OF FILLER COLLAR

4,

Near wing flap switch;

AVOID SLIFS WITH FLAPS EXTENDED

On flap control indicator:

0° to 10° 110 KIAS (Partial flap range with blue color code;

10° to 30° 85 KIAS (White color code; also, mechanical

also, mechanical detent at 10°.}

detent at 20°.)

2512

Criginal Issue

120 POUNDS MAXIMUM
BAGGAGE AND/OR AUXILIARY PASSENGER
FORWARD OF BAGGAGE DOOR LATCH

50 POUNDS MAXIMUM
BAGGAGE AFT OF BAGGAGE DOOR LATCH

MAXIMUM 120 POUNDS COMBINED

FOR ADDITIONAL LOADING INSTRUCTIONS
SEE WEIGHT AND BALANCE DATA

7. A calibration card must be provided to indicate the accuracy of the
magnetic compass in 30° increments.

8. On oil filler cap:

O1L
7 QTS

9. On control lock;

CAUTION!
CONTROL LOCK
REMOVE BEFORE STARTING ENGINE

10. Near airspeed indicator:

MANEUVER SPEED - 99 KIAS

11. On forward face of firewall adjacent to the battery:

CAUTION 24 VOLTS D.C.
This aireraft is eguipped with alternator
and a negative ground system.

OBSERVE PROPER POLARITY

Reverse polarity will damage electrical com-
ponents,

Original Issue 2-13/(2-14 blank)
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INTRODUCTION

Section 3 provides checklist and amplified procedures for coping with
emergencies that may occur. Emergencies caused by airplane or engine
malfunctions are extremely rare if proper preflight inspections and
maintenance are practiced. Enroute weather emergencies can be minim-
ized or eliminated by careful flight planning and good judgment when
unexpected weather is encountered. However, should an emergency arise,
the basic guidelines described in this section should be considered and
applied as necessary to correct the problem. Emergency procedures
associated with ELT and other optional systems can be found in Section 9.

AIRSPEEDS FOR EMERGENCY OPERATION
Engine Failure After Takeoff:

WingFlapsUp . . . .. ... ... ... ...... BSKIAS

Wing FlepsDown . . . . . . ... .. . ... ... BOKIAS
Maneuvering Speed:

2400Lbs . . . . . . . . 0 . v e e e e v e o . . B9KIAS

2000Lbs . . . ... ... L. 0000000 ... BRKIAS

600Lbs . . . . . . . . . . . - .. .. .. .... BRKIAS
Maximum Glide . . . .« + v« ... .. BIKIAS
Precautionary Lending 5:&. mum.Em mcﬂmu « + 4«4 . . . BOKIAS
Landing Without Engine Power:

Wing FlapsUp . . . . . v+ e s+ 4 v s e . ... BBKIAS

WingFlapsDown . . . . . . . . + + + + « « + .+ . . BOKIAS

OPERATIONAL CHECKLISTS
Procedures in the Operational Checklists portion of this section shown

in bold-faced type are immediate-action items which should be committed
to memory.

ENGINE FAILURES
ENGINE FAILURE DURING TAKEOFF ROLL

1. Throttle -- IDLE.
2, Brakes -- APPLY.

Original Issue 3.3
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CESSNA
MODEL 172P

Wing Flaps -- RETRACT.
Mixture -- IDLE CUT-OFF.
Ignition Switch -- OFF.
Master Switch -- OFF.

ENGINE FAILURE IMMEDIATELY AFTER TAKEOFF

=

ok R

Airspeed -- 65 KIAS (flaps UP).
60 HIAS (flaps DOWN),
Mixture — IDLE CUT-OFF.
Tuel Selector Valve -- PUSH DOWN AND ROTATE TO OFF.
Ignition Switeh —- OFF,
Wing Flaps -- AS REQUIRED.
Master Switch - OFF.

ENGINE FAILURE DURING FLIGHT (RESTART PROCEDURES)

LR RS

Airspeed -- 65 KIAS.

Carburetor Heat -- ON.

Fuel Selector Valve -- BOTH.

Mixture -- RICH.

Ignition Switch -- BOTH (or START if propeller is stopped).
Primer -- IN and LOCKED.

FORCED LANDINGS
EMERGENCY LANDING WITHOUT ENGINE POWER

00 s

CNADT P W

i0.

Seats, Seat Belts, Shoulder Harnesses -- SECURE.
Airspeed -- 65 KIAS (flaps UP).

60 KIAS (flaps DOWN).
Mixture -- IDLE CUT-OFF.
Fuel Selector Valve - PUSH DOWN AND ROTATE TO OFF.
Ignition Switch -- OFF.
Wing Flaps — AS REQUIRED (30° recommended).
Master Switch - QOFF.
Doors -- UNLATCH PRIOR TO TOUCHDOWN.
Touchdown -- SLIGHTLY TATL LOW,
Brakes -- APPLY HEAVILY.

PRECAUTIONARY LANDING WITH ENGINE POWER

1.
2,
3.

3-4

Seats, Seat Belts, Shoulder Harnesses - SECURE,
Wing Flaps -- 20°,
Airspeed -- 60 KIAS.

Original Issue
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4, Selected Field -- FL'Y OVER, noting terrain and obstructions, then

retract flaps upon reaching a safe altitude and airspeed.

5. Avionics Power Switch and Electrical Switches -- OFF.

6. Wing Flaps -- 30° (on final approach).

7. Airspeed -- 60 KIAS.

8. Master Switch -- OFF'.

8. Doors -- UNLATCH PRIOR TC TOUCEDOWN.

10. Touchdown -- SLIGHTLY TAIL LOW.

11, Ipnition Switeh - OFF.

12. Brakes -- APPLY HEAVILY,

DITCHING
1. Radio -- TRANSMIT MAYDAY on 121.5 MHz, giving location and
intentions and SQUAWK 7700 if transponder is installed.
2, Heavy Objects (in baggage area) -- SECURE OR JETTISON.
3. Seats, Seat Belts, Shoulder Harnesses - SECURE.
4. Approach -- High Winds, Heavy Seas -- INTO THE WIND.
Light Winds, Heavy Swells - PARALLEL TO
SWELLS.
5. Wing Flaps - 20° - 30°.
6. Power -- ESTABLISH 300 FI/MIN DESCENT AT 55 KIAS.
NOTE
If no power ig available, approach at 65 KIAS with flaps up
or at 60 KIAS with 10° flaps.
7. Cabin Daors -~ UNLATCH.
8. Touchdown -- LEVEL ATTITUDE AT ESTABLISHED RATE OF DE-
SCENT.
9. Face -- CUSHION &t touchdown with folded coat.

10. "Airplane -- EVACUATE through cabin doors. If necessary, open
window and flood cabin to equalize pressure so doors can be
opened,

11, Life Vests and Raft —~ INFLATE,

FIRES

DURING START CN GROUND

1.

Cranking -- CONTINUE, to get a start which would suck the flames
and accumulated fuel through the carburetor and into the engine.

- If engine starts:

2.

Power -- 1700 RPM for a few minutes.
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3. Engine -- SHUTDOWN and inspect for damage.
If engine fails to start:

Throttle -- FULL OPEN,
Mixture -- IDLE CUT-OFF.
Cranking -- CONTINUE.
Fire Extinguisher-- OBTAIN (have ground attendants obtain if not
installed).
Engine -- SECURE,
a. Master Switch - OFF.
b, Ignition Switch -- OFF.
c. Fuel Selector Valve -- PUSH DOWN AWND ROTATE TQ OFF.
9. Fire -- EXTINGUISH using fire extinguisher, wool blanket, or dirt.
10. Fire Damage — INSPECT, repair damage or replace damaged com-
ponents or wiring before conducting another flight.

ENGINE FIRE IN FLIGHT

Mixture -- IDLE CUT-OFF.

Fuel Selector Valve - PUSH DOWN AND ROTATE TO OFF.
Master Switch -- OFF.

Cabin Heat and Air -- OFF (except overhead vents).

Airspeed -- 100 KIAS (If fire is not extinguished, increase glide
speed to find an airspeed which will provide an incombustible
mixture).

8. Forced Landing -- EXECUTE (as described in Emergency Landing
Without Engine Power),

ELECTRICAL FIRE IN FLIGHT

N@moa

w

S L

1. Master Switch -- OFF,
2. Vents/Cabin Air/Heat -- CLOSED,
3. Fire Extinguisher -- ACTIVATE (if available).

WARNING

After n_mmnw.m.u.m‘mbm. an extinguisher within a closed cabin,
ventilate the cabin.

4. Avionics Power Switch -- OFF,
G. All Other Switches (except ignition switch) -- OFF.

If fire appears out and electrical power is necessary for continuance of
flight:

6. Master Switch -- ON.

3-6 Original Issue
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7. Cirouit Breakers -- CHECK for faulty circuit, do not reset.
8. Radio Switches -- OFF.
8. Avionics Power Switch -- ON.
10. Radio/Electrical Switches -- ON one at a time, with delay after

_ each until short circuit is localized.
11. Vents/Cabin Air/Heat -- OPEN when it is ascertained that fire is
completely extinguished.

CABIN FIRE
Master Switch -- OFF.

».
m.<munm\0m.c§.Pﬂ.\mmmwa--nﬁOmHUQom.<oEuHm.m"mu.
3. Fire Extinguisher -- ACTIVATE (if available).

WARNING

After discharging an extinguisher within a closed cabin,
ventilate the cabin.

4, Land the airplane as soon as possible to inspect for damage.

WING FIRE

Landing/Taxi Light Switches -- OFF.
Pitot Heat Switch (if installed) -- OFF.
Navigation Light Swiitch -- OFF.

Strobe Light Switch (if installed) -- OFF.

P Lo ho

NOTE

Perform a sideslip to keep the flames away from the fuel
tank and cabin, and land as socon as possible using flaps
only as required for final approach and touchdown.

ICING
INADVERTENT ICING ENCOUNTER

1, Turn pitot heat switch ON (if installed).
2. Turn back or change altitude to obtain an cutside air temperature

that is less conducive to icing.

3. Pull cabin heat control full out and open defroster outlets to obtain
maximum windshield defroster airflow. Adjust cabin air control to
get maximum defroster heat and airflow.

Original Issue
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4. Open the throttle to increase engine speed and minimize ice build-
up on propeller blades.

5. Watch for signs of carburetor air filter ice and apply carburetor
heat as required. An unexplained loss in engine speed could be
caused by carburetor ice or air intalke filter ice. Lean the mixture
for maximum RPM, if carburetor heat is used continuously,

6. Plan a landing at the nearest airport. With an extremely rapid ice
build-up, select a suitable "“off airport” landing site.

7. With an ice agcumulation of 1/4 inch or more on the wing leading
edges, be prepared for significantly higher stall speed.

8. Leave wing flaps retracted. With a severe ice build-up on the
horizontal tail, the change in wing wake airflow direction caused
by wing flap extension could result in a loss of elevator effective-
NESSE, .

8. Open left window and, if practical, scrape ice from a portion of the
windshield for visibility in the landing approach.

10, Perform alanding approach using a forward slip, if necessary, for
improved visibility.

11, Approach at 65 to 756 KIAS depending upon the amount of the
accumulation.

12. Perform a landing in level attitude.

STATIC SOURCE BLOCKAGE
{Erroneous Instrument Reading Suspected)

1. Static Pressure Alternate Source Valve (if installed) -- PULL ON.
NOTE
In an emergency on airplanes not equipped with an
alternate static source, cabin pressure can be supplied to
the static pressure instruments by breaking the glass in
the face of the vertical speed indicator.

2. Airspeed -- Consult appropriate calibration tables in Section 5.

LANDING WITH A FLAT MAIN TIRE

1. Approach-- NORMAL.

2. Touchdown-- GOOD TIRE FIRST, hold airplane off flat tire as long

as possible.
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ELECTRICAL POWER SUPPLY SYSTEM
MALFUNCTIONS

AMMETER SHOWS EXCESSIVE RATE OF CHARGE
{Full Scale Deflection)

Alternator -- OFF.

Alternator Circuit Breaker -- PULL.
Nonessential Electrical Equipment -- OFF.
Flight -- TERMINATE as soon as practical.

L Sl

LOW-VOLTAGE LIGHT ILLUMINATES DURING FLIGHT
{Ammeter Indicates Discharge)}

NOTE

INlumination of the low-voltage light may occur during
low RFPM conditions with an electrical load on the system
such as during a low RPM taxi. Under these conditions, the
light will go out at higher RPM. The master switch need not
be recycled since an over-voltage condition has not
occurred to de-activate the alternator system.

Avionics Power Switch -- OFF.
Alternator Circuit Breaker -- CHECK IN.
Master Switch -- OFF (both sides).
Master Switch -- ON.

Low-Voltage Light -- CHECK OFF.
Avionics Power Switch -- ON,

v

SRS Y S

If low-voltage light illuminates again:
7. Alternator -- OFF.

8. Nonessential Radio and Electrical Equipment -- OFF.
8. Flight -- TERMINATE as soon as practical.
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AMPLIFIED PROCEDURES

The following Amplified Procedures elaborate upon informatio:
contained in the Operational Checklists portion of this section. Thes:
procedures also include information not readily adaptable to a checklis
format, and material to which a pilot could not be expected to refer i1
rasolution of a specific emergency.

ENGINE FAILURE

If an engine failure occurs during the takeoff roll, the most important
thing todo is stop the airplane on the remaining runway. Those extra items
on the checklist will pravide added safety after a fnilure of this type.

Prompt lowering of the nose to maintain airspeed and establish a glid
attitude is the first response to an engine failure after takeoff. In mos
cases, the landing should be planned straight ahead with only smal
changes in direction to avoid obstructions. Altitude and airspeed ar
seldom sufficient to execute & 1B0° gliding turn necessary to return to th
runway. The checklist procedures assume that adequate time exists
secure the fuel and ignition systems prior to touchdown.

After an engine failure in flight, the best glide speed as shown in figun
3-1 should be established as quickly as possible. While gliding toward |

12,000
10,000
z
< gooo
fu
w
T
_._VL 6000
[}
m
< 4000
5 % SPEED 65 KIAS
Y 2000 % PROPELLER WINDMILLING |
% FLAPS UP % ZERO WIND
o I 1 1 1 [

¢! 2 4 B 8 10 12 14 16 18 20
GROUND DISTANCE - NAUTICAL MILES

Figure 3-1. Maximum Glide
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suitable landing area, an effort should be made to identify the cause of the
failure. If time permits, an engine restart should be attempted as shown in
the checklist. If the engine cannot be restarted, a forced landing without
power must be completed.

FORCED LANDINGS

If all attempts to restart the engine fail and a forced landing is
imminent, select a suitable field and prepare for the landing as discussed
under the Fmergency Landing Without Engine Power checlklist.

Before attempting an "off airport" landing with engine poweravaila-
ble, one should fly over the landing area at a safe butlow altitude to inspect
the terrain for obstructions and surface conditions, proceeding as dis-
cussed under the Precautionary Landing With Engine Power checklist.

Prepare for ditching by securing or jettisoning heavy objects located
in the baggage area and collect folded coats for protection of occupants’
face at touchdown. Transmit' Mayday message on 121.5 MHz giving
location and intentions and squawk 7700 if a transponder is installed.
Avoid a landing flare because of difficulty in judging height over a water
surface.

LANDING WITHOUT ELEVATOR CONTROL

Trim for horizontal flight (with an airspeed of approximately 65 KIAS
and flaps set to 20°) by using throttle and elevator trim controls, Then do
not change the elevator trim control setting; control the glide angle by
edjusting power exclusively.

At flareout, the nose-down moment resulting irom power reduction is
an adverse factor and the airplane may hit on the nose wheel. Consequent-
ly. at flareout, the elevator trim control should be adjusted toward the full
nose-up position and the power adjusted so that the airplane will rotate to
the horizontal attitude for touchdown. Close the throttle at touchdown.

FIRES

Although engine fires are extremely rare in flight, the steps of the
appropriate checklist should be followed if one is encountered. After
completion of this procedure, execute a forced landing. Do not attempt to
restart the engine,

The initial indication of an electrical fire is usually the odor of burning

insulation. The checklist for this problem should result in elimination of
the fire,
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EMERGENCY OPERATION IN CLOUDS
(Vacuum System Failure)

If the optipnal electric standby vacuum pump is not installed and a
complete vacuum system failure occurs during flight, the directional indi-
cator and attitude indicator will be disabled, and the pilot will have to rely
on the turn coordinator if he inadvertently flies into clouds. If an autopilot
is installed, it too may be affected. For instance, a 2004 autopilot will re-
main functional and can be used following & vacuum system failure. How-
ever, only the basic wing leveling mode of a 300A will funection after a vac-
uurm failure, but other modes should not be considered usable. Refer to
Section 9, Supplements, for additional details concerning autopilet and/or
electric standby vacuum pump operation. The following instructions as-
sume that only the electrically-powered turn coordinator is operative, and
that the pilot is not completely proficient in instrument flying.

EXECUTING A 180° TURN IN CLOUDS

Upon inadvertently entering the clouds, an immediate plan should be
made to turn back as follows:

1. Note the compass heading,

2. Note the time of the minute hand and observe the position of the
sweep second hand on the clock.

3. When the sweep second hand indicates the nearest half-minute,
initiate a standard rate left turn, holding the furn coordinator
symbolic airplane wing opposite the lower left index mark for 60
seconds. Then roll back fo level flight by leveling the miniature
airplane,

4. Check accuracy of the turn by observing the compass heading
which should be the reciprocal of the original heading.

5. If necessary, adjust heading primarily with skidding motions
rather than rolling motions so that the compass will read more
accurately.

6. Maintain altitude and airspeed by cautious application of elevator
control. Avoid overcontrolling by keeping the hands off the control
wheel as much as possible and steering only with rudder,

EMERGENCY DESCENT THROUGH CLOUDS

If conditions preclude reestablishment of VFR flight by a 180° turn, a
descent through a gloud deck to VFR conditions may be appropriate. If
possible, obtain radio clearance for an emergeney descent through clouds.
To guard against a spiral dive, choose an easterly or westerly heading to
minimize compass card swings due to changing bank angles. In addition,
keep hands off the control wheel and steer a straight course with rudder
control by monitoring the turn coordinator. Ocoasionally check the com-
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pass heading and malte minor corrections to hold an approximate course.

Before descending into the clouds, set up a stabilized let-down condition as
follows:

i, Apply full rich mixture.

2. Use full carburetor heat.

3. Reduce power to set up a 500 to 800 ft/min rate of descent,

4. Adjust the elevator trim and rudder trim (if installed) for a
stabilized descent at 70-80 KIAS,

5. Keep hands off the control wheel.

6. Monitor turn coordinator and make corrections by rudder alone,

7. Check irend of compass card movement and make cautious

corrections with rudder to stop the turn.
8. Upon breaking out of clouds, resume normal cruising flight.

RECOVERY FROM A SPIRAL DIVE
If o spiral is encountered, proceed as follows:

1. Retard throttle to idle position,

2. Stop the turn by using coordinated aileron and rudder control to
align the symbolic airplane in the turn coordinater with the hori-
zon reference line.

3. Ceutiously apply elevator back pressure to slowly reduce the
airspeed to 80 KIAS.

4. Adjust the elevator trim control to maintain an 80 KIAS glide.

3, Nmmm hands off the control wheel, using rudder control to hold a
straight heading. Adjust rudder trim (if installed) to relieve
unbalanced rudder force.

6. Apply carburetor heat,

7. Q.Hmmp. engine occasionally, but avoid using enough power to
disturb the trimmed glide.

8. Upon breaking out of clouds, resume normal cruising flight.

INADVERTENT FLIGHT INTO ICING CONDITIONS

_ Flight into icing conditions is prohibited. An inadvertent encounter
with these conditions can best be handled using the checklist procedures.

,.Emm best procedure, of course, is to turn back or change altitude to escape
icing conditions.

STATIC SOURCE BLOCKED

.HH erroneous readings of the static source instruments {airspeed,
altimeter and vertical spaed) are suspected, the static pressure alternate
source valve should be pulled on, thereby supplying static pressure to
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these instruments from the cabin.
NOTE

In an emergency on airplanes not equipped with an
alternate static source, cabin pressure can be supplied o
the static pressure instruments by breaking the glass in
the face of the vertical speed indicator,

With the alternate static source on, adjust indicated sirspeed slightly
during climb or approach according to the alternate static source mﬁuwﬁmmn
calibration table in Section 5, appropriate to vent/window(s) configura-
tion, causing the airplane to be flown at the normal operating speeds.

Maximum airspeed and altimeter variation from normal is 4 knots m.._.E
30 feet over the normal operating range with the window(s) closed. With
window(s) open, larger variations occur near stall speed. However,
maximum altimeter variation remains within 50 feet of normal.

SPINS

Should an inadvertent spin occur, the following recovery procedure
should be used:

1. RETARD THROTTLE TO IDLE POSITION.

2, PLACE AILERONS IN NEUTRAL POSITION,

3. APFLY AND HOLD FULL RUDDER OPPGSITE TO THE DIREC-
TION OF ROTATION.

4, JUST AFTER THE RUDDER REACHES THE STOP, MOVE THE
CONTROL WHEEL BRISKLY FORWARD FAR ENOQUGH TO
BREAX THE STALL. Full down elevator may be required at aft
center of gravity loadings to assure optimum recoveries.

5. HOLD THESE CONTROL INPUTS UNTIL ROTATION STOPS.
Premature relaxation of the control inputs may extend the recov-

6. M.M.NO.H.?H_HOZ STOPS, NEUTRALIZE RUDDER, AND MAKE A
SMOOTH RECOVERY FROM THE RESULTING DIVE.

NOTE

If disorientation precludes a visual nmﬁmua_.bm.aon of the
direction of rotation, the symbolic airplane E.num turn
coordinator may be referred to for this information.

For additional information on spins and mUﬂ.u recovery, see the discus-
sion under SPINS in Normal Procedures (Section 4).
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ROUGH ENGINE OPERATION OR LOSS OF
POWER

CARBURETOR ICING

A gradual loss of RPM and eventual engineroughness may result from
the formation of carburstor ice, To clear the ice, apply full throttle and pull
the carburetor heat knob full out until the engine runs smoothly: then
remove carburetor heat and readjust the throttle. If conditions require the
continued use of carburetor heat in cruise flight, use the minimum amount
of heat necessary to prevent ice from forming and lean the mixture for
smoothest engine operation.

SPARK PLUG FOULING

A slight engine roughness in flight may be caused by one or more
spark plugs becoming fouled by carbon or lead deposits. This may be
verified by turning the ignition switch momentarily from BOTH to either L
or R position. An obvious power loss in single ignition operation is
evidence of spark plug or magneto trouble. Assumingthatspark plugsare
the more likely cause, lean the mixture to the recommended lean setting for
cruising flight. If the problem does not clear up in several minutes,
determine if a richer mixture setting will produce smocther operation. If
not, proceed to the nearest airport for repairs using the BOTH position of
the ignition swiich unless extreme roughness dictates the use of a single
ignition position.

MAGNETO MALFUNCTION

A sudden engine roughness or misfiring is usually evidence of
magneto problems, Switching from BOTH to either L or R ignition switch
position will identify which magneto is malfunctioning. Select different
power settings and enrichen the mixture to determine if continued opera-
tion on BOTH magnetos is practicable. If not. switch to the good magneto
and proceed to the nearest airport for repairs.

LOW OIL PRESSURE

If low oil pressure is accompanied by normal oil temperature, there is
a possibility the oil pressure gage orrelief valve is malfunctioning. A leak
in the line to the gage is not necessarily cause for an immediate precau-
tionary landing because an orifice in this line will preventasudden loss of
vil from the engine sump. However, a landing at the nearest airport would
be advisable to inspect the source of trouble.

If a total loss of oil pressure is accompanied by a rise in oil tempera-
ture. there is good reason to suspect an enginefailure is imminent. Reduce
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engine power immediately and select a suitable woz.umu landing field. U:
only the minimum power required to reach the desired touchdown spo

ELECTRICAL POWER SUPPLY SYSTEM
MALFUNCTIONS

Malfunctions in the electrical power supply systam can be n..wﬂmo"m.a 4
pericdie monitoring of the ammeter and Hoiéo:m.m.m warning wwmw
however, the cause of these malfunections is usually difficult to determin
A broken alternator drive belt or wiring is most likely the cause i
alternator failures, although other factors could cause the problem. .
defective alternator control unit can also canse malfunctions. m.ﬂoEmHm. 1
this nature constitute an electrical emergency and mwoﬁ.wm be dealt wil
immediately. Electrical power malfunctions usually fall into two categ
ries: excessive rate of charge and insufficient rate of charge. Hbm mm_bg
ing parapgraphs describe the recommended remedy for each situation.

EXCESSIVE RATE OF CHARGE

After engine starting and heavy electrical ﬁmm.m.m.ma low engine spaec
(such as extended taxiing) the battery condition will be .~o.é enough -
accept above normal charging during the initial partofa Eam.‘wﬁ..mﬂémﬁm
after thirty minutes of cruising flight, the ammeter should w.um indieatin
less than two needle widths of charging current, If the charging rate wei
to remain above this value on a long flight, the battery would overheatar
evaporate the electrolyte at an excessive rate.

Electronic components in the electrical system can be adversel
effected by higher than normal voltage. The alternator no.u.ﬁ.oH un
includes an over-voltage sensor which normally will automatically shi
down the alternator if the charge voltage reaches approximately 31.5volt:
If the over-voltage sensor malfunctions, as evidenced by an excessive rai
of charge shown on the ammeter, the alternator mUoEmw be Euﬂmm of
alternator circuit breaker pulled, nonessential electrical equipmer
turned off and the flight terminated as soon as practical.

INSUFFICIENT RATE OF CHARGE
NOTE

Hlumination of the low-voltage light and ammeter ,n:m.
charge indications may occur during low RPM no.ﬂnsﬁoum
with an electrical load on the system, such as during alow
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RPM taxi. Under these conditions, the light will go out at
higher RPM. The master switch need not be recycled since
an over-volitage condition has not ocourred to de-activate
the alternator system.

If the over-voltage sensor should shut down the alternator, or if the
alternator output is low, a discharge rate will be shown on the ammeter
followed by illumination of the low-voltege warning light. Sirice this may
be a “nuisance’™ trip-out, an attempt shonld be made to reactivate the
alternator system. To do this, turn the avionics power switch off, checlk that
the alternator circuit breaker is in, then turn both sides of the master
switch off and then on again. If the problem no longer exists, normal
alternator charging will resume and the low-voltage light will go off. The
avionics power switch may then be turned back on. If the light illuminates
again, a malfunction is confirmed. In this event, the flight should be
terminated and/or the current drain on the battery minimized because the
battery can supply the electrical system for only a limited period of time.
Batiery power must be conserved for later operation of the wing flaps and,

if the emergency occurs at night, for possible use of the landing lights
during landing.

OTHER EMERGENCIES
WINDSHIELD DAMAGE

If a bird sirike or other incident should damage the windshield in
flight to the point of creating an opening, a significant loss in perfor-
mance may be expected. This loes may be minimized in some cases (de-
pending on amount of damage, altitude, ete.) by opening the side windows
while the airplane is maneuvered for a landing at the nearest airport.

If airplane performance or other adverse conditions preclude landing at an

airport, prepare for an “off airport” landing in accordance with the Pre-
cautionary Landing With BEngine Power or Ditching checklists,
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INTRODUCTION

Section 4 provides checklist and amplified procedures for the conduc
of normal operation. Normal procedures associated with optional system:
can be found in Section 9.

SPEEDS FOR NORMAL O_um_w.,b,._._OZ

Unless otherwise noted, the following speeds are based on amaximun
weight of 2400 pounds and may be used for any lesser weight. However, ti
achieve the performance specified in Section § for takeoff distance, th
speed appropriate to the particular weight must be used.

Takeoff:

Normal Climb Out . . . . . . T70-BO KIAE

Short Field Takeoff, m_wm.ﬁm Hoo mﬁmmm m._n mc m.mmn .+ . . BBKIAS
Enroute Climb, Flaps Up:

Normal, SeaLevel . . . . . . .. . . . . . .. . 7585 KIAS

Normal, 10,000 Feet . . . . v v v e e e e 4 . . . . T0-BD KIAS

Best Rate of Climb, Sea H,maqmu e e e e e e e e ... TEBHKIAS

Best Rate of Climb, 10,000 Feet . . . . . . . . . . . . 71KIAS

Best Angle of Climb, Sealevel . . ... .. . .. . . . B0KIASf

Hest Angle of Climb, 10,000 Feet . . . . . . BSKIAS
Landing Approach: ;

Normal Approach, Flaps Up - .« 4« 4 . . . B3-TOKIAEL

Normal Approach, Flaps 30° . . . . . . . . . . . . 60-70 KIAS

Short Field Approach, Flaps30° . . . . . . . . . . .. B1KIAE
Balked Landing:

Maximum Power, Flaps 20° . . . . . Gb KIAE
Meximum Recommended Turbulent »Pﬁ. wumumﬂ.m.ﬁon mﬁmmm

B400Lbs . . . . . . . . . ... . ... ... ... BYKIAE

mooobwm.......................mmmﬂﬁ.ﬁm

1600 Lbs ., . . v e v e v . . B2EKIAEL
Maximum Umn_oumﬂ,mﬂmn GHommSEp.u 42095

Takeoff or Lending . . . . . . . .. .. ..., ... 15KNOTE
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NOTE

Visually check airplane for general condition during
walk-around inspection. Use of the refueling steps and
assist handles (if installed) will simplify access to the
upper wing surfaces for visual checks and refueling
operations, In cold weather, remove even small accumula-
tions of frost, ice or snow from wing, tail and control
surfaces. Also, make sure that control surfaces contain no
internal accumulations of ice or debris. Prior to flight,
check that pitot heater (if installed) is warm to touch
within 30 seconds with battery and pitot heat switches on.
If a night flight is planned, check operation of all lights,
and make sure a flashlight is available,

Figure 4-1. Preflight Inspection
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CHECKLIST PROCEDURES:

PREFLIGHT INSPECTION

(D caBIN

1,
2.
3.
4.
&
]

7.
8.

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

Pilot’s Operating Handbook - AVAILARLFE IN THE ATRPLANE.
Parking Brake — SET. -

Control Wheel Look -- REMOVE,

Ignition Switeh - OFF.

Avionics Power Switch - OFF,

Master Switch - ON.

WARNING

When turning on the master switch, using an external
power source, 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.

Fuel Quantity Indicators -- CHECK QUANTITY.

Low-Vacuum Warning Light -- CHECK ON.

Avionios Power Switch - ON,

Avionies Cooling Fan —~ CHECK AUDIBLY FOR OFERATION.
Avionics Power Switch - OFF.

Master Switch - OFF.

Static Pressure Allernate Source Valve (if installed) -- QFF,

Fuel Selector Valve - BOTH,

mwmwm.ww.m Door - CHECK, lock with key if child's seat is to be o
cupied,

(2) EMPENNAGE

1.
2.
3.

Rudder Gust Lock -- REMOVE,
Tail Tie-Down -- DISCONNECT.
Control Surfaces -- CHECK freedom of movement and security.

(3) RIGHT WING Trailing Edge

1.

Aileron -- CHECK freedom of movement and security.
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(@RIGHT WING

1. Wing Tie-Down -- DISCONNECT,

2. Main Wheel Tire -- CHECK for proper inflation,

3. Fuel Tank Sump Quick-Drain Valve .- DRAIN at least a cupiul of
fuel (using sampler cup) to check for water, sediment, and proper
fuel grade before first flight of day and after each refueling, If
water is observed, take further samples until clear and then gently
rock wings and lower tail to the ground to move any additional
contaminants to the sampling points. Take repeated samples from
all fuel drain points until all contamination has been removed.

4. TFuel Selector Quick-Drain Velve (located on bottom of fuselage) —
DRAIN at least a cupful of fuel (using sampler oup) to check for
water, sediment, and proper fuel grade before first flight of day
and after each refueling, If water is observed, take further samples
until clear and then gently rock wings and lower tail to the
ground to move any additional contaminants to the sampling
points. Take repeated samples from all fuel drain points until all
contamination has been removed.

5. FPuel Quantity -- CHECK VISUALLY for desired level.

8. Fuel Filler Cap -- SECURE.

(5) NOSE

1. Engine Oil Dipstick/Filler Cap - CHECK oil level, then checl
dipsticl/filler cap SECURE. Do not operate with less than five
quarts. Fill to seven quarts for extended flight,

2. Fuel Strainer Drain Knob — PULL OUT for at least four seconds to
clear strainer of possible water and sediment before firat flight of
day and after each refueling. Return drain kmob full in and check
strainer drain CLOSED. If water is observed, perform further
draining af all fuel drain points until clear and then gently rock
wings and lower tail to the ground to move any additional conta-
minants to the sampling points, Talte repeated samples from all
fuel drain points until al! contamination has been removed.

8. Propeller and Spinner -- CHECK for nicks and seecurity.

4. Engine Cooling Air Inlets — CLEAR of obstructions.

5. Carburetor Air Filter -- CHECK for restrictions by dust or other

foreign matter,

6. Nose Wheel Strut and Tire -- CHECK for proper inflation.

7. Nose Tie-Down -- DISCONNECT.

8. Siatic Source Opening (left side of fuselage) -- CHECK for stop-
_ page.
 (&)LEFT WING

1. Fuel Quantity -- CHECK VISUALLY for desired level,
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2, Fuel Filler Cap - SECURE.

3. Fuel Tank Sump Quick-Drain Valve — DRAIN at least n cupful o
fuel (using sampler cup) to check for water, sediment, and prope
fuel grade before first flight of day and after each refueling, I
waler is observed, take further samples until clear and then gentl;
rock wings and lower tail to the ground to move any additions
contaminants to the sampling points. Take repeated samples fron
all fuel drain points until all contamination has been removed.

4. Main Wheel Tire -- CHECK for proper inflation,

(7) LEFT WING Leading Edge

1. Pitot Tube Cover -- REMOVE and check opening for stoppage,

2. Fuel Tank Vent Opening -- CHECK for stoppage.

3. Stall Warning Opening -- CHECK for stoppege. To check the gys
tem, place & clean handkerchief over the vent opening and apply
suction; a sound from the warning horn will confirm system oper-
ation.

4. Wing Tie-Down - DISCONNECT.

5. Landing Light(s) -- CHECK for condition and cleanliness of cover.

-

(B)LEFT WING Trailing Edge
1. Aileron -- CHECK for freedom of movement and security.

BEFORE STARTING ENGINE

Preflight Inspection -- COMPLETE.

Passenger Briefing -- COMPLETE,

Seats, Seat Belts, Shoulder Harnesses -- ADJUST and LOCK,
Brakes -- TEST and SET.

Avionics Power Switch -- QFF.

CAUTION

The avionics power switch must be QFF during engine
start to prevent possible damage to avionics.

R Lo po

Circuit Breakers -- CHECK IN.
Electrical BEquipment, Autopilot (if installed) -- OFF,
Fuel Selector Valve -- BOTH.

RTING ENGINE

Prime -- AS REQUIRED (2 to 6 strokes; none if engine is warmj),
Carburetor Heat -- COLD.

Throttle -- OPEN 1/8 INCH.

Mixture -- RICH.

P mao

ST

Ll
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5. ‘Propeller Area -- CLEAR.
6. Master Switch -- ON.
7. Ignition Switch -- START (release when engine starts),
8. 0il Pressure -- CHECK.
9. GStarter -- CHECK DISENGAGED (if starter were to remain

engaged, ammeter would indicate full scale charge with engine
running at 1000 RPM).

10. Avionics Power Switch -- ON,

11. Navigation Lights and Flashing Beacon -- ON as required.

12. Hadios -- ON.

BEFORE TAKEOFF

Parking Brake — SET.

Seats, Seat Belts, Shoulder Harnesses -- CHECK SECURE.

Cabin Doaors - CLOSED and LOCKED.

Flight Controls -- FREE and CORRECT.

Flight Instruments -- CHECK and SET.

Fuel Quantity - CHECK.

Primer — IN AND LOCKED.

Mixture - RICH.

Fuel Selector Valve - RECHECK BOTH.,

Elevator Trim and Rudder Trim (if installed) -- SET for takeoff.

Throttle -- 1700 RPM.

a. Magnetos — CHECK (RPM drop should not exceed 125 RPM on
either magneto or 50 RPM differential between magnetos).

b. Carburetor Heat -- CHECK (for RPM drop).

c. Suction Gage -- CHECEK.

d. Engine Instruments and Ammeier -- CHECK.

12. Throttle - 1000 RPM or LESS,

13. Throttle Friction Lock - ADJUST.

14. Strobe Lights (if installed) -- AS DESIHED.

15. Radios and Avionics — SET,

16. Autopilot (if installed) -- OFF.

17. Air Conditioner (if installed) - OFF,

i8. Wing Flaps — SET for takeoff (see Takeoff checklists).

19, Brakes — RELEASE.

PO BA@O RPN

=

TAKEOFF
NORMAL TAKEOFF
1, Wing Flaps -- 0° - 10°,
2. Carburetor Heat -- COLD.
3. Throttle -- FULL OPEN,
4. BElevator Control -- LIFT NOSE WHEEL (at 55 KIAS).
5. Climb Speed -- 70-80 KIAS,
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SHORT FIELD TAKEOFF

Wing Flaps -- 10°,

Carburetor Heat -- COLD.

Brakes -- APPLY,

Throttle -- FULL QPEN.

Mixture -- RICH (above 3000 feet, LEAN toobtain maximum RPM
Brakes -- RELEASE,

Elevator Control -- SLIGHTLY TAIL LOW.

Climb Speed -- 56 KIAS (until all obstacles are cleared).

ENROUTE CLIMB

1. Airspeed -- 70-85 KIAS,

PRGN

NOTE

If a maximum performance climb is necessary, use speeds
shown in the Rate Of Climb chart in Section 5.

2. Throitle -- FULL OFPEN.
3. Mixture -- RICH (above 3000 feet, LEAN to obtain maximum RPM

CRUISE

1. Power -- 2100-2700 RPM (no more than 75% is recommended),
2. Elevator and Rudder Trim (if installed) -- ADJUST.
3. Mixture -- LEAN.

DESCENT

Fuel Selector Valve -- BOTH.

Power -- AS DESIRED.

Mixture -- ADJUST for smooth operation (full rich for idle power’
Carburetor Heat -- FULL HEAT AS REQUIRED (fo preven
carburetor icing).

BEFORE LANDING

Seats, Seat Belts, Shoulder Harnesses -- SECURE,

Fuel Selector Valve -- BOTH.

Mixture -- RICH.

Carburetor Heat -- ON (apply full heat before reducing power).
Autopilot (if installed) -- OFF.

Air Conditioner (if installed) -- OFF.

Lo

S
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LANDING
NORMAL LANDING

, Airspeed -- 65-75 KIAS (flaps UP).

Wing Flaps -- AS DESIRED (0°-10° below 110 KIAS, 10°-30° below
85 KIAS). _

. Airspeed -- 60-70 KIAS (flaps DOWN).

. Touchdown -- MATN WHEELS FIRST.

;\Jl—"

3
4
5. Landing Roll -- LOWER NOSE WHEEL GENTLY.
6. Braking -- MINIMUM REQUIRED.

ORT FIELD LANDING

Airspeed -- 85-75 KIAS (flaps UP).

Wing Flaps -- FULL DOWN (30°).

Airspeed -- 61 KIAS (until flare).

Power -- REDUCE to idle after clearing obstacle.
Touchdown -- MAIN WHEELS FIRST.

Brakes -- APPLY HEAVILY.

Wing Flaps -- RETRACT,

SH

R i

BALKED LANDING

Throttle - FULL OFPEN,
Carburetor Heat -- COLD.
Wing Flaps -- RETRACT TO 20°.
Climb Speed - 55 KIAS.
Wing Flaps -- 10° (until obstacles are cleared).
RETRACT (after reaching a safe altitude and 60
KIAS).

AFTER LANDING

1, Carburetor Heat -- COLD,
2. Wing Flaps -- UP.

SECURING AIRPLANE

1, Parking Brake -- SET.

2. Avionics Power Switch, Electrical Equipment, Autopilot (if
installed) -- OFF.

Mixture -- IDLE CUT-OFF (pulled full out).

Ignition Switch -- OFF.

Mastar Switch -- OFF,

Control Lock -- INSTALL.

o

@ o
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AMPLIFIED PROCEDURES
PREFLIGHT INSPECTION

The Preflight Inspection, described in figure 4-1 and adjacent check
list, is recommended for the first flight of the day. Inspection procedure:
for subsequent flights are normally limited to brief checks of contro
surface hinges, fuel and oil quantity, and security of fuel and oil filler cap:
and draining of the fuel strainer, fuel tank sumps and fuel selector valve. L
the airplane has been in extended storage, has had recent major mainte
nance, or has been operated from marginal airports, a more extensive
exterior inspection is recommended,

After major maintenance has been performed, the flight and trim tat
controls should be double-checked for free and correct movement ané
security. The security of all inspection plates on the airplane should be
checked following periodic inspections. If the airplane has been waxed o1
polished, check the external static pressure source hole for stoppage.

If the airplane has been exposed to much ground handling in a crowded
hangar, it should be checked for dents and scratches on wings, fuselage,
and tail surfaces, as well asdamage tonavigation and anti-collisipn lights,
and avionics antennas.

Outside storage for long periods may result in dust and dirt acoumula-
tion on the induction air filter, obstructions in airspeed system lines, and
condensation in fuel tenks. If any water is detected in the fuel system, the
fuel tank sump quick-drain valves, fuel selector quick-drain valve, and fuel
strainer drain should all be thoroughly drained again. Then, the wings
should be gently rocked and the tail lowered to the ground to move any
further contaminants to the sempling points, Repeated samples should be
taken from all drain points until all contamination has been removed. If,
after repeated sampling, evidence of contamination still exists, the fuel
tanks ghould be completely drained and the fuel system cleaned. Outside
storage in windy or gusty areas, or tie-down adjacent to taxiing airplanes.
calls for special attention to control surface stops, hinges, and brackets to
detect the presence of wind damage.

If the airplane has been operated from muddy fields or in snow or
slush, check the main and nose gear wheel fairings for obstructions and
cleanliness, Operation from a gravel or cinder field will require extrs at-
tention to propeller tips and abrasion on Isading edges of the horizontal
tail. Stone damage to the propeller can seriously reduce the fatigue life of
the blades.

Airplanes that are operated from rough fields, especially at high
altitudes, are subjected to abnormal landing gear abuse. Frequently check
all components of the landing gear, shock strut, tires, and brakes. If the
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shook strut is insufficiently extended, undue landing and taxiloads will be
subjected on the airplane structure.

To prevent loss of fuel in flight, make sure the fuel tank filler CApS are
tightly sealed after any fuel system check or servicing. Fuel system vents
should also be inspected for obstructions, ice or water, especially after
exposure to cold, wet weather,

STARTING ENGINE

During engine starting, open the throttle approximately 1/8 inch. In
warm temperatures, one or two strokes of the primer should be sufficient.
In cold weather, up to six strokes of the primer may be necessary. If the
engine is warm, no priming will be required. In extremely cold tempera-
tures, it may be necessary to continue priming while cranking the engine.

Weak intermittent firing followed by puffs of black smoke from the
exhaust stack indicates overpriming or flooding. Excess fuel can be
cleared from the combustion chambers by the following procedure: setthe
mixture control full lean and the throttle full open; then crank the engine
through several revolutions with the starter, Repeat the starting proce-
dure without any additional priming,

If the engine is underprimed (most likely in cold weather with a cold
engine) it will not fire at all, and additional priming will be necessary. As
soon as the cylinders begin to fire, open the throttle slightly to keep it
running,

After starting, if the oil gage does not begin to show pressure within 30
seconds in the summertime and about twics that longin very cold weather,
stop engine and investigate. Lack of oil pressure can cause serious engine
damage. After starting, avoid the use of carburetor heat unless icing
conditions prevail.

NOTE

Additional details concerning cold weather starting and
operation may be found under COLD WEATHER QOPERA-
TION paragraphs in this section.

After the completion of normal engine starting procedures, itis a good
practice to verify that the engine starter has disengaged. If the starter
contactor were to stick closed, causing the startér to remain engaged, an
excessively high charge indication (full scale at 1000 RPM) would be
evident on the ammeter. In this event, immediately shut down the engine
and take corrective action prior to flight.

TAXIING

When taxiing, it is important that speed and use of brakes be held to a
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- -

USE UP AILERON
. ON LH WING AND
‘ NEUTRAL ELEVATOR

USE UP AILERON
ON RH WING AND
NEUTRAL ELEVATOR ‘

' USE DOWN AILERON
ON LH WING AND
DOWN ELEVATOR

USE DOWN AILERON
ON RH WING AND
DOWN ELEVATOR

CODE NOTE

Strong quartering tail winds require caution.
WIND DIRECTION ' Avold sudden bursts of the throttle and sharp

braking when the airplane is in this attitude,
Use the steerable nose wheel and rudder to
maintain direction.

Fipure 4-2. Taxiing Diagram
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minimum and that all controls be utilized (see Taxiing Diagram, figure 4-
2)tomaintain dirsctional control and balance.

The carburetor heat control knob should be pushed full in during all
ground operations unless heat is absolutely necessary. .Sﬁms ﬁ.um knob is
pulled out to the heat position, air entering the engine is not filtered.

Taxiing over loose gravel or cinders should be done Bm low engine
speed to avoid abrasion and stone damage to the propeller tips.

BEFORE TAKEOFF
WARM-UP

If the engine accelerates smoothly, the airplane is ready for ﬁpwwomﬁ
Since the engine is closely cowled for efficient in-flight engine noob.m_m..
precautions should be taken to aveid overheating during prolonged engine
operation on the ground. Also, long periods of idling may cause fouled
spark plugs.

MAGNETO CHECK

The magneto check should be made at 1700 RFM as mo:.oém. Move
ignition switch first to R position and note RPM. Nextmove switch Um”o.w to
BOTH to clear the other set of plugs, Then move switch to the L position,
note RPM and return the switch to the BOTH position. RPM drop should not
exceed 125 RPM on either magneto or show greater than 50 m.HuE.H differen-
tial hetween magnetos, If there is a doubt concerning operation of .ﬂrm
ignition system, RPM checks at higher engine speeds will usually confirm
whether a deficiency exists.

An absence of RPM drop may be an indication of faulty .m.m.ocn&nm of
one side of the ignition system or should be cause mo.u. suspicion that the
magneto timing is set in advance of the setting specified.

ALTERNATOR CHECK

Prior to flights where verification of proper alternator and alternatoer
control unit operation is essential (such as night or instrument flights), a
positive verification can be made by loading the electrical system
momentarily (3 to 5 seconds) with the landing light or by operating the
wing flaps during the engine runup (1700 RPM). The ammeter will remain
within a needle width of its initial reading if the alternator and alternator
control unit are operating properly.

NOTE

If landing lights are to be used to enhance the conspiouity
of the airplane in the traffic pattern or enroute, it is re-
commended that only the taxi light be used. This will ex-
tend the service life of the landing light appreciably.
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TAKEOFF
POWER CHECK

It is important to check full-throttle engine operation early in th
takeoff roll. Any sign of rough engine operation or sluggish engin
acceleration is good cause for discontinuing the takeoff, If this occurs, yo
are justified in making a thorough full-throttle static runup before anothe
takeoff is attempted. The engine should run smoothly and turn approxi
mately 2300 to 2420 RPM with carburetor heat off and mixture leaned t
maximum RPM.

NOTE

Carburetor heat should not be used during talecffunless it
is absolutely necessary for obtaining smooth engine accel-
eration.

Full-throttle runups over loose gravel are especially harmful tc
propeller tips. When takeoffs must be made overa gravel surface, itis very
important that the throttle be advanced slowly. This allows the airplane tc
start rolling before high RPM is developed, and the gravel will be blowr
back of the propeller rather than pulled into it, When unavoidable small
dents appear in the propeller blades, they should be immediately corrected
as described in Section B under Propeller Care.

Prior to takeoff from fields above 3000 feet elevation, the mixture
should be leaned to give maximum RPM in g full-throttle, static runup.

After full throttle is applied, adjust the throttle friction lock clockwise
to prevent the throttle from creeping back from a maximum power
position. Similar friction lock adjustments should be made as required in
other flight conditions to maintain a fixed throttle setting,

WING FLAP SETTINGS

Normal takeoffs are accomplished with wing flaps 0° - 10°. Using 10°
wing flaps reduces the ground roll and total distance over an obstacle by
approximately 10 percent. Flap deflections greater than 10° are not
approved for takeoff. If 10° wing fleps are used for takeoff, they should ba
left down until all obstacles are cleared and s gafe flap retraction speed of
60 KIAS is reached, On a short field, 10° wing flaps and an obstacle
clearance speed of 56 KIAS should be used.

Soft or rough field takesoffs are performed with 10° flaps by lifting the
airplane off the ground as soon as practical ina slightly tail-low attitude, If
no obstacles are.ahead, the airplane should be leveled off immediately to
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accelerate to a higher climb speed. When departing a soft field with an aft
C.G. loading, the elevator trim should be adjusted towards the nose down
direction to give comfortable control wheel forces during the initial climb.

CROSSWIND TAKEOFF

Takeoffs into strong crosswinds normally are performed with the
minimum flap setting necessary for the field length, fo minimize the drift
angle immediately after takeoff. With the ailerons partially deflected into
the wind, the airplane is accelerated to a speed slightly higher than
normal, then pulled off abruptly to prevent possible settling back to the
runway while drifting. When clear of the ground, make a coordinated turn
inteo the wind to correct for drift.

ENROUTE CLIMB

Normal climbs are performed with flaps up and full throttle and at
speeds 5 to 10 knots higher than best rate-of-climb speeds for the best
combination of performance, visibility and engine cooling. The mixture
should be full rich below 3000 feet and may be leaned above 3000 feet for
smoother operation or to obtain maximum RPM. For maximum rate of
climb, use the best rate-of-climb speeds shown in the Rate-of-Climb chart
in Section 5. If an obstruction dictates the use of a steep climb angle, the
best angle-of-climb speed should be used with flaps up and maximum
power. Climbs at speeds lower than the best rate-of-climb speed should be
of short duration to improve engine coocling,

CRUISE

Normal cruising is performed between 55% and 759 power. The engine
RPFM and corresponding fuel consumption for various altitudes can be
determined by using your Cessna Power Computer or the data in Section 5.

NOTE

Cruising should be done at 75% power as much as practio-
able until a total of 50 hours has acoumulated or oil con-
sumption has stabilized. Operation af this higher power
will ensure proper seating of the rings and is applicable to
new engines, and engines in service following oylinder re-
placement or top overhaul of one or more cylinders.
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The Cruise Performance Table, figure 4-3, illusirates the true airspee«
and natitical miles per gallon during cruise for various altitudes anc
percent powers. This table should be used as a guide, along with tht
available winds aloft information, to determine the most favorable altitud:
and power setting for a given trip. The selection of cruise altitude on the
basis of the most favorable wind conditions and the use of low powe:
settings are significant factors that should be considered on every trip &«
reduce fuel consumption.

To achieve the recommended lean mixture fuel consumption figure:
shown in Section 5, the mixture should be leaned until engine RPM pealk:
and then leaned further until it drops 25-50 RPM, Atlower powers it may b
necessary to enrichen the mixture slightly to obtain smooth operation,

The tachometer is marked with a green arc from 2100 to 2700 RPM
with steps at 2450 and 2575 RPM. The use of 2450 RPM provides approxi-
mately 75% power at sea level on a standard day. Using 2575 RPM pro-
vides approximately 75% power at 5000 feet allitude on a standard day.
For a hot day or high sltitude conditions, the cruise RPFM may be increased
to 2700 RPM. Cruise at 2700 RFM permits the use of approximately 75%
power at 8500 feet on a standard day,

Carburetor ice, as evidenced by an unexplained drop in RFM, can bt
removed by application of full carburetor heat. Upon regaining the
originael RPM (with heat off), use the minimum amount of heat (by trial anc
error) to prevent ice from forming. Since the heated air causes a riche:
mixture, readjust the mixture setting when carburetor heat is to be usec
continuously in cruise flight.

The use of full carburetor heat is recommended during flight in heawv}
rain to avoid the possibility of engine stoppage due to excessive wate:
ingestion or carburetor ice. The mixture setting should be readjusted fo:

75% POWER 65% POWER 55% POWER
ALTITUDE KTAS NMPG KTAS NMPG KTAS NMPG
Sea Level 112 13.3 105 144 96 15.4
4000 Feet 1186 13.8 108 14.8 98 187
8000 Feet 120 14.2 inm 15.2 100 16.0
mﬁm:n._m& Conditions Zero Wind

Figure 4-3. Cruise Performance Table
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MIXTURE EXHAUST GAS
DESCRIPTION TEMPERATURE

RECOMMENDED LEAN o
{Pilot's Opearating Handbook B0 F Rich of Peak EGT
and Power Computer}

BEST ECONOMY Peak EGT

Figure 4-4. EGT Table

smoothest operation. Power changes should be made cautiously, followed
by prompt adjustment of the mixture for smoothest operation.

LEANING WITH A CESSNA ECONOMY MIXTURE INDICATCGR
{EGT}

Exhaust gas temperature (EGT) as shown on the optional Cessna
Eeonomy Mixture Indicator may be used as an aid for mixture leaning in
cruising flight at 75% power or less. To adjust the mixture. using this
indicator. lean to establish the peak EGT as a reference peoint and then
enrichen the mixture by the desired increment based on figure 4-4.

As noted in this table, operation at peak EGT provides the best fuel
economy. This results in approximately 4% greater range than shown in
this handbook accompanied by approximately a 3 knot decrease in speed.

Under some conditions, engine roughness may ocour while operating
at pealt BGT. In this case, operate at the Recommended Lean mixture. Any
change in altitude or throttle position will require a recheck of EGT
indication,

STALLS

The stall characteristics are conventional and aural warning is
provided by a stall warning horn which sounds between 5 and 10 knots
above the stall in all configurations.

Power-off stall speeds at maximum weight for both forward and aft
C.G. positions are presented in Section 5,

SPINS

Intentional spins are approved in this airplane within certain restrict-
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approved. .

However, before attempting to perform spins several items should be
carefully considered to assure a safe flight. No spins should be attempted
without first having received dual instruction both in spin entries and spin
recoveries from a qualified instructor who is familiar with the spin
characteristics of the Cessna 172P.

The cabin should be clean and all loose equipment (including the
microphone and rear seat belts) should be stowed or secured. For a solo
flight in which spins will be conducted, the copilot's seat belt and shoulder
harness should also be secured. The seat belts and shoulder harnesses
should be adjusted to provide proper restraint during all anticipated flight
conditions. However, care should be taken to ensure that the pilot can
easily reach the flight controls and produce maximum control travels.

It is recommended that, where feasible, entries be accomplished at
high enough altitude that recoveries are completed 4000 feet or more above
ground level. At least 1000 feet of altitude loss should be allowed for a 1-
turn spin and recovery, while a B-turn spin and recovery may require
somewhat more than twice that amount. For example, the recommended
entry altitude for & 6-turn spin would be 6000 feet above ground level. In
any case, entries should be planned so that recoveries are completed well
above the minimum 1500 feet above ground level required by FAR 91,71,
Another reason for using high altitudes for practicing spins is that a
greater field of view is provided which will assist in maintaining pilot
orientation,

The normal eniry is made from a power-off stall. As the stall is
approached, the elevator control should be smoothly pulled to the full aft
position, Just prior to reaching the stall “break’, rudder control in the
desired direction of the spin rotation should be applied so that full rudder
deflection is reached almost simultaneously with reaching full aft eleva-
tor. A slightly greater rate of deceleration than for normal stall entries,
application of ailerons in the direction of the desired spin, and the use of
power at the entry will assure more consistent and positive entries to the
spin. As the airplane begins to spin, reduce the power toidle and return the
ailerons to neutral. Both elevator and rudder controls should be held full
with the spin until the spin recovery is initiated. An inadvertent relaxation
of either of these controls could result in the development of a nose-down
spiral.

For the purpose of training in spins and spin recoveries, & 1 or 2 turn
spin is adequate and should be used. Up to 2 turns, the spin will progress to
a fairly rapid rate of rotation and a steep attitude, Application of recovery
controls will produce prompt recoveries (within 1/4 turn). During ex-
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tended spins of two to three turns or more, the spin will tend tochange into
a spiral, particularly to the right, This will be accompanied by an increase
in airspeed and gravity loads on the airplane. If this occurs, recovery
should be accomplished quickly by leveling the wings and recovering
from the resulting dive,

Regardiess of how many turns the spin is held or how it is entered, the
following recovery technique should be used:

1. VERIFY THAT THROTTLE IS IN IDLE POSITION AND AILER-
ONS ARE NEUTRAL.

2. APPLY AND HOLD FULL RUDDER OPPOSITE TO THE DIREC-
TION OF ROTATION.

3. JUST AFTER THE RUDDER REACHES THE 5TOP, MOVE THE
CONTROL WHEEL BRISKLY FORWARD FAR ENQUGH TO
BREAK THE STALL.

4, HOLD THESE CONTROL INPUTS UNTIL ROTATION STOFS.

5 AS ROTATION STOPS, NEUTRALIZE RUDDER, AND MAKE A
SMOOTH RECOVERY FROM THE RESULTING DIVE.

NOTE

If disorientation precludes a visual determination of the
direction of rotation, the symbolic airplane in the turn
coordinator may be referred to for this information.

Variations in basic airplane rigging or in weight and balance due to
installed equipment or right seat occupancy can cause differences in
behavior, particularly in extended spins. These differences are normal and
will result in variations in the spin characteristics and in the spiraling
tendencies for spins of more than 2 turns. However, the recovery technique
should always be used and will result in the most expeditious recovery
from any spin.

Intentional spins with flaps extended are prohibited, since the high

speeds which may oceur during recovery are potentially damaging to the
flap/wing structure.

LANDING
NORMAL LANDING

Normal landing approaches can be made with power-on or power-off
with any flap setting desired. Surface winds and air turbulence are usually
the primary factors in determining the most comfortable approach speeds.
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Steep slips should be avoided with flap settings greater than 20° due to ¢
slight tendency for the elevator to oscillate under certain combinations o
airspeed, sideslip angle, and center of gravity loadings.

NOTE

Carburetor heat should be applied prior to any significant
reduction or closing of the throttle.

Actual touchdown should be made with power-off and on the main
wheels first toreduce the landing speed and subsequentneed for braking in
the landing roll. The nose wheel is lowered to the runway gently after the
speed has diminished to aveid unnecessary nose gear loads. This proce-
dure is especially important in rough or soft field landings.

SHORT FIELD LANDING

Yor a shortfield lending in smooth air conditions, make an approach at
61 KIAS with 30° flaps using enough power to control the giide path.
(Slightly higher approach speeds should be used under turbulent air
conditions.) After all approach obstacles are cleared, progressively reduce
power and maintain the approach speed by lowering the nose of the
airplane, Touchdown should be made with power off and on the main
wheels first. Immediately after touchdown, lower the nose wheel and apply
heavy braking as required. For maximum brake effectiveness, retract the
flaps, bold the control wheel full back, and apply maximum brake pressure
without sliding the tires.

CROSSWIND LANDING

2

When landing in a strong crosswind, use the minimum flap setting
required for the field length. If flap settings greater than 20° are used in
sideslips with full rudder deflection, some elevator oscillation may be felt
at normal approach speeds. However, this does not aifect control of the
airplane, Although the crab or combination method of drift correction may
be used, the wing-low method gives the best control. After touchdown, hold
a straight course with the steerable nose wheel and oceasional braking if
necessary.

- The maximum allowable crosswind velocity is dependent upon pilot
capability aswell as aircraft limitations. Operation in direct crosswinds of
15 knots has been demonstrated.

BALKED LANDING
In a balked landing (go-arcund) climb, reduce the flap setting to 20°
immediately after full poweris applied. If obstacles must be cleared during
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the go-around climb, reduce the wing flap setting to 10° and maintain a safe
airspeed until the obstacles are cleared. Above 3000 feet, lean the mixture
to obtain maximum RPM. After clearing any obstacles, the flaps may be
retracted as the airplane accelerates to the normal flaps-up climb speed.

COLD WEATHER OPERATION

Special consideration should be given to the operation of the airplane
fuel systermn during the winter season or prior to any flight in cold temper-
atures. Proper preflight draining of the fuel system is especially important
and will eliminate any free water accumnlation. The use of additives such
as isopropyl alcohol or ethylene glycol monomethyl ether may also be de-
sirable. Refer tc Section 8 for information on the proper use of additives.

Cold weather often causes conditions which require special care during
airplane coperations. Even small accumulations of frost, ice, or snow must
be removed, particularly from wing, tail and all contrel surfaces to assure
satisfaotory flight performance and handling. Also, control surfaces must
be free of any internal accumulations of ice or snow,

If snow or slush covers the takeoff surface, allowance must be made
for takeoff distances which will be inoreasingly extended as the snow or
slush depth increases. The depth and consistency of this cover can, in faet,
prevent takeoff in many instances.

STARTING

Prior to starting on cold mornings, it is advisable to pull the propeller
through several times by hand to “break loose" or '"limber” the oil, thus
conserving battery energy.

WARNING

When pulling the propeller through by hand, treat it as if
the ignition switch is turned on, A loose or broken ground
wire on either magneto could cause the engine to fire.

When air temperatures are below 20°F (-6°C), the use of an external

preheater and an external power source are recommended whenever -

possible to obtain positive starting and to reduce wear and abuse to the
engine and electrical system. Pre-heat will thaw the oil trapped in the oil
cooler, which probably will be congealed prior to starting in exiremely
cold temperatures. When using an external power source, the position of
the master switch is important. Refer to Section 9, Supplements, for
Ground Service Plug Receptacle operating details.
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Cold weather starting procedures are as follows: »
With Preheat:

Parking Brake -- SET,

Ignition Switch -~ OFF,

Throttle -- CLOSED.,

Mixture -- IDLE CUT-OFF.

Prime -- 4 TO 8 STROKES as the propeller is being turned over by
hand. (Use heavy strokes of primer for best atomization of fuel.)

R g 0 00

CAUTICN
_—_
Caution should be used to ensure the brakes are set or a
qualified person is at the controls.

6. Primer -- LOCK.

7. Throttle -- OPEN 1/8 INCH.

8. Mixture -- RICH.

9. Propeller Area -- CLEAR.
10. Master Switch -- ON.
i1, Ignition Switch -- START (release to BOTH when engine starts).
12. 0il Pressure -- CHECHK.

Without Preheat:
1. Parking Brake -- SET.
2. Ignition Switch -- OFF.
3. Throttle -- CLOSED.
4. Mixture -- IDLE CUT-OFF.
5. Prime--6TO 10 STROKES as thepropeller is being turned over by

hand. Leave the primer charged and ready for a stroke.

CAUTION

Caution should be used to ensure the brakes are sef or a
qualified person is at the controls,

6. Mixture -- RICH.
7. Propeller Area -- CLEAR.
- 8. Master Switch -- ON.
9. Pump throttle rapidly to full open twice. Return to 1/8 inch open
position. - .
10. Ignition Switch -- START (release to BOTH when engine starts).
11, Continue to prime engine until it is running smoothly, or alter-
nately, pump throttle rapidly over first 1/4 of total travel.
12, Qil Pressure -- CHECK.,
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13. Pull carburetor heat knob full on after engine haa started. Leave on
until engine is running smoothly.
14. Primer -- LOCK,

NOTE

If the engine does not start during the first few attempts, or
if engine firing diminishes in strength, it is probable that
the spark plugs have been frosted over. Preheat must be
used before another start is attempted.

CAUTION

Pumping the throttle may cause raw fuel to accumulate in
the intake air duet, creating a fire hazard in the event of a
backfire. If this ocours, maintain a cranking action to suck
flames into the engine. An outside attendant with a fire
extinguisher is advised for cold starts without preheat.

During cold weather operations no indication will be apparent on the
oil temperature gage prior to takeoff if outside air temperatures are very
cold. After a suitable warm-up period (2 to 5 minutes at 1000 RPM),
accelerate the engine several times to higher engine RPM. If the engine
accelerates smoothly and the oil pressure remains normal and steady, the
airplane is ready for takeoff.

FLIGHT OPERATIONS

Takeoff is made normally with carburetor heat off. Avoid excessive
leaning in cruise.

Carburetor heat may be used to overcome any occasional engine
roughness due to ice.

When operating in temperatures below -18°C, avoid using partial car-
buretor heat. Partinl heat may increase the carburetor air temperature to
the 0° to 21°C range, where icing is possible under certain atmospheric
conditions.

HOT WEATHER OPERATION

Refer to the general warm temperature starting information under
Starting Engine in this section. Avoid prolonged engine operation on the
ground.
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NOISE CHARACTERISTICS

Increased emphasis on improving the guality of our environment
requires renewed effort on the part of all pilnts to minimize the effect of
airplane noise on the publie.

We, as pilots, can demonstrate our concern for environmental im-
provement, by application of the following sugpested procedures, and
thereby tend to build public support for aviation:

1. Pilots operating aircraft under VFR over putdoor assemblies of
persons, recreational and park areas, and other noise-sensitive
areas should malke every effort to fly not less than 2000 feet above
the surface, weather permitting, even though flight at a lowerlevel
may be consistent with the provisions of government regulations.

2. During departure from or approach to an airport, climb after
takeoff and descent for landing should be made so as {o avoid
prolonged flight at low altitude near noise-sensitive areas.

NOTE

The above recommended procedures do not apply where
they would conflict with Air Traffic Control clearances or
instructions, or where, in the pilot's judgment, an altitude
of less than 2000 feet is necessary for him to adequately
exercise his duty to see and avoid other aircraft.

The ocertificated noise level for the Model 172P at 2400 pounds
maximum weight is 73.7 dB(A). No determination has been made by the
Federal Aviation Administration that the noise levels of this airplane are or
should be acceptable or unaccepteble for operation at, into, or out of, any

airport.
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INTRODUCTION

Performance data charts on the following pages are presented so th:
you may know what to expect from the airplane under various condition
and also, to facilitate the planning of flights in detail and with reasonab
accuracy. The data in the charts has been computed from actual flight tes'
with the airplane and engine in good condition and using average pilotin
techniques.

It should be noted thet the performance information presented in tt
range and endurance profile charts allows for 45 minutes reserve fuel |
the specified power setting. Fuel flow data for cruise is based on tr
recomrmended lean mixture setting. Some indeterminate variables such ¢
mixture leaning technique, fuel metering characteristics, engine an
propeller condition, and air turbulence may account for variations of 10¢
or more in range and endurance. Therefore, it is important to utilize a
available information to estimate the fuel required for the particule
flight.

USE OF PERFORMANCE CHARTS

Performance data is presented in tabular or graphical form to illu
frate the effect of different variables, Sufficiently detailed information :
provided in the tables so that conservative values can be selected and use
to determine the particular performance figure with reasonable accurac;

SAMPLE PROBLEM

The following sample flight problem utilizes information from th
various charts to determine the predicted performance data for a typics
flight. The following information is known:

AIRPLANE CONFIGURATION

Takeoff weight 2350 Pounds
Usable fuel 40 Gallons
TAKEQOFF CONDITIONS

Field pressure altitude 1500 Feet
Temperature 28°C (16°C above standarc
Wind component along runway 12 Knot Headwind
Field length 3500 Feet
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CRUISE CONDITIONS
Total distance
Pressure altitude
Temperature
Expected wind enroute

CESSNA
MODEL 172F

320 Nautical Miles

3500 Feet

20°C (18°C ahove standard)
10 Knot Headwind

LANDING CONDITIONS

Field pressure altitude 2000 Fest

Temperature R5°C

Field lengt. . 3000 Feet
TAKEOFF

The takeoff distance chart, figure 5-5, should be consulted, keeping in
mind that the distances shown are based on the short fisld technique.
Conservative distances can be established by reading the chart at the next
higher value of weight, altitude and temperature. For example, in this
particular sample problem, the takeoff distance information presented for
a weight of 2400 pounds, pressure altitude of 2000 feet and a temperature of
30°C should be used and results in the following:

Ground roll 1200 Feet
Total distance to clear s 50-foot obstacle 2220 Peet

These distances are well within the available takeoff field length. How-
ever, a correction for the effect of wind may be made based on Note 3 of the
taleoif chart. The correction for a 12 knot headwind is:

pw mew x 10% = 139 Decrease

This results in the following distances, corrected for wind:

Ground roll, zero wind 1200
Dscrease in ground roil .

(1200 feet » 13%) 156
Corrected ground roll 1044 Feet

Total distance to clear a

90-foot ohstacle, zero wind 2220
Decraease in total distance
(2220 feet x 13%) 289
Corrected total distance .
to clear 50-foot obstacle 1931 Feet
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CRUISE

The eruising altitude should be selected based on a consideration -
trip length, winds aloft, and the airplane’s pevformance. A typical oruisic
altitude and the expecfed wind enroute have been given for this samp
problem. However, the power setting selection for cruise must be dete
mined based on several considerations. These include the cruise perio
mance characteristics presented in figure 5-8, the range profile charts pr
sented in figure 5-8, and the endurance profile charts presented in figu
5-10.

The relationship between power and range is illustrated by the rang
profile charts. Considerable fuel,savings and longer range result whe
lower power settings are used. For this sample problem, a cruise power -
approximately 65% will be used.

The cruise performance chart, figure 5-8, is entered at 6000 fest altitud
and 20°C above standard temperature. These values most nearly corres
pond to the planned altitude and expected temperature conditions. Th
engine speed chosen is 2500 RPM, which results in the following:

Powaer 66%
True airspeed 112 Knots
Cruise fuel flow 7.4 GPH

The power computer may be used to determine power and fuel consumg
tion more accuretely during the flight.

FUEL REQUIRED

The total fuel requirement for the flight may be estimated using th
performance information in figures 5-7 and 5-8. For this sample problen
figure 5-7 shows that a climb from 2000 feet to 6000 feet requires 1.6 gallon
of fuel. The corresponding distance during the climb is 10 nautical mile:
These values are for a standard tempereture and are sufficiently accurat
for most flight planning purposes. However, & further correction for th
effect of temperature may be made as noted on the climb chart. Th
approximate effect of a non-standard temperature is to increase the tim
fuel, and distance by 10% for each 10°C above standard temperature, duet
the lower rate of climb. In this case, assuming a temperature 16°C abov
standard, the correction would be:

16°C _
i0°C x 109 = 16% Increase
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With this factor included, the fuel estimate would be calculated as follows:

Fuel to climb, standard temperature 1.6
Increase due to non-standard temperature

(1.6 = 16%) 0.3
Corracted fuel to climb 1.8 Gallons

Using & similar procedure for the distance to climb results in 12 nautical
miles.

The resultant cruise distance is:

Total distance 320
Climb distance -i2
Cruise digtance 308 Nautical Miles

With an expected :0 knot headwind, the ground speed for cruise is
predicted to be:

112
-10
102 Knots
Therefore, the time required for the cruise portion of the trip is: .

308 Nautical Miles
102 Knots

= 3.0 Hours
The fuel required for cruise is:
3.0 hours * 7.4 gallons/hour = 22.2 Gallons

A 45-minute reserve regquires:

a5,

50 7.4 gallons/hour = 5.6 Gallons

The total estimated fuel required is as follows:

Engine start, taxi, and takeoff 11
Climb 19
Cruise - 22.2
Reserve _5.8
Total fuel required 30.8 Gallons

Once the flight is underway, ground speed checks will provide a more
accurate basis for estimating the time enroute and the corresponding fuel

5-6 Original Issue

CESSNA SECTION &
MODEL 172F PERFORMANCE

required to complete the trip with ample reserve.

LANDING

A procedure similar to takeoff should be used for estimating the
landing distance at the destination airport. Figure 5-11 presents landing
distance information for the short field technique, The distances corres-
ponding to 2000 feet and 30°C are as follows:

Ground roll 810 Peet
Total distance to clear & 50-foot obstacle 1390 Faset

A correction for the effect of wind may be made based on Note 2 of the
landing chart using the same procedure as outlined for takeoff.

DEMONSTRATED OPERATING TEMPERATURE

Satisfactory engine cooling has been demonstrated for this airplane
with an outside air temperature 23°C above standard. This is not be tc
considered as an operating limitation. Reference should be made tc
Section 2 for engine operating limitations,

Original Issue 5-7/(5-8 blank



CESSNA SECTION &
MODEL 172P PERFORMANCE

AIRSPEED CALIBRATION
NORMAL STATIC SOURCE

CONOITION: .
Power required for level flight or maximum rated RPM diva,
FLAPS UP
KIAS 50 60 70 B8O 80 100 110 120 130 140 150 160
KCAS 56 B2 70 79 83 ©88 107 117 126 135 145 164
FLAPS 109
K1AS 40 &0 60 70 BOD 90 100 110 --- =--- --- -==
KCAS 43 55 62 70 79 89 98 10B --- --- --- -=-
FLAPS 30°
KIAS AD BO 60 70 BO B85 --- --- =2~ --- -== ---
KCAS 47 53 61 70 BD B4 --- --- -== --=- --= =--

PFigure 5-1, Airspeed Calibration (Sheet 1 of 2)

Original Issue . 5-



SECTION &5 CESSNA
PERFORMANCE MODEL 172P
AIRSPEED CALIBRATION
ALTERNATE STATIC SQURCE
HEATER/VENTS AND WINDOWS CLOSED

FLAPS UP

NORMAL KIAS 50 60 70 80 40 100 110 120 130 140 ---
P ALTERNATEKIAS | B1 81 71 82 91 11 11 121 131 141 ---

FLAPS 10°

NORMAL KIAS 40 80 60 70 BO B0 100 110 --- =-- ---

ALTERNATEKIAS | 40 51 61 71 81 90 98 M08 --= === ---

FLAPS 309

NORMAL KIAS 40 B0 60 70 BO 85 --- ~-- oo men ame

ALTERNATEKIAS | 38 50 B0 70 79 B3. --- -~ =eu _—cc oo

HEATER/VENTS OPEN AND WINDOWS CLOSED

FLAPS UP

NORMAL KIAS 40 50 B0 70 80 90 100 110 120 130 14D

ALTERNATEKIAS | 36 48 59 70 80 89 93 10B 118 128 139

FLAPS 109

NORMAL KIAS 40 50 60 70 80 90 100 1O --- --- ---

ALTERNATEKIAS | 38 40 59 69 79 88 97 106 --- +-- ---

FLAPS 309

NORMAL KIAS 40 50 60 70 80 B --- --- cec oo aa-

ALTERNATEKIAS | 34 47 B7 67 77 Bl ---c oo cce oo oo

WINDOWS OPEN

FLAPS UP

NORMAL KIAS 40 50 60 70 80 90 100 1I¢ 120 130 140

ALTERNATEKIAS | 26 43 57 70 B2 93 103 113 123 133 143

FLAPS 10°

NORMAL KiAS 40 50 60 70 8O0 80 100 110 --- --- ---

ALTERNATEKIAS | 25 43 57 69 80 91 101 111 --- -e- caa

FLAPS 309

NORMAL KIAS 40 B0 60 70 BO B85 --- —-e ccm eme oae-

ALTERNATEKIAS | 260 41 54 67 78 B8 -ce oo cec eac  —on

Figure 5-1, Airspeed Calibration (Sheet 2 of 2)

5-10
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TEMPERATURE CONVERSION CHART

120

100

80

60

40

DEGREES - FAHRENHEIT ~

20

Original Issue

DEGREES - CELSIUS

40 60

Figure 5-2, Temperature Conversion Chart



SECTION 5

, CESSNA CESSNA SECTION £
PERFORMANCE MODEL 172P MODEL 172P PERIFORMANCE
STALL SPEEDS WIND COMPONENTS
CONDITIONS: NOTE: N
Power Off Maximum demonstrated crosswind velocity is 19 knots (not a [imitation).
NOTES: ' 20
1. Altitude |oss during a stall recovery may be as much as 230 feet. [S3 T
2. KIAS values are approximate. WWWA :q\éb_h\\ %,
x5 \ Q)
3 (o) N,
25 .Iln-ﬂ._ RN] 3 V..T\ v
s £Se JP A,
S d3F| 8 2 /o\w.
MOST REARWARD CENTER OF GRAVITY nDn 20 ..m....%ﬁi LI.% — Sy vl /
- wi oE
T =0 (. &8 \/
ANGLE OF BANK i}
- @ 15 M.m.. j NV o /\
WEIGHT FLAP 00 200 450 60° 5 / Py
L8S | DEFLECTION 2 \ s /\
s ]
KIAS { KCAS | KIAS [ KCAS | KIAS { KCAS | KIAS | KCAS : /N \ &,
Ly N oy ey o=
Y] \Q OD
up 44 | 51 | 47 | 55 [ 52 | &1 | 62 | 72 2 i
- =
2400 10° 35| 48 | am 52 42 | 57 48 | 68 3 5 >Pd L~ ‘\}\moo\j\\\
ape 33 486 35 49 39 55 47 65 W
= 0 900
fa)
= ~— ~10go \
MOST FORWARD CENTER OF GRAVITY m 5 IR F—
— -
< (1
ANGLE OF BANK = VM.V% 7
WEIGHT FLAP _ 10 A% o, —
LBS |DEFLECTION 0® 300 459 609 0 5 10 15 20 25 30
KIAS | KCAS | KIAS | KCAS K_>m, KCAS | KIAS |KCAS CROSSWIND COMPONENT - KNOTS
up
“ %2 & % % o 62 " Figure 5-4. Wind Components
2400 109 37 49 40 53 44 58 B2 | 68
3o° 33 48 35 49 39 55 47 65
Figure 5-3. Stall Speeds
5-12 Original Issue Original Issue -1
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CONDITIONS:

Flaps 109

TAKEOFF DISTANCE
MAXIMUM WEIGHT 2400 LBS

Full Throttle Prior to Brake Release
Paved, Level, Dry Runway
Zero Wind

NOTES:

1. Short field technigue as specified in Section 4.
Prior to takeoff from fields above 3000 feet elevation, the mixture should be [eaned to give maximum RPM in a full throttle,

static

runup.

far each 2 knots.
For operation on a dry, grass runway, increase distances by 15% of the "ground roll” figure,

SHORT FIELD

2
3. Decrease distances 10% for each 9 knots headwind. For operation with tailwinds up to 10 knots, increase distances by 10%
4

TAKEQFF o°c 10% 209 0°c 409
weigHt| SPEED  IPRESS : ’ °
LBS KIAS | ALT |erRND|TOTAL FT|GRND[TOTAL FT|GrND|TOTAL FT|GRND|TOTAL ET[GRND|TOTAL FT
LIET] AT | FT |ROLL [TO CLEAR|ROLL |TO CLEAR|ROLL{TO CLEAR|ROLL |[TO CLEAR|ROLL|TO CLEAR
OFF |50 ET FT |50 FT OBS| FT |50 FT oBs| FT |50 FT oBS| FT |50 FT OBS| FT |50 FT OBS
2400 | 51 | 86 | S.L. | 795| 1480 860 | 1570 925 | 1685 995| 1810 |1065| 1945
1000 | 875 | 1605 940 { 1726 |1015| 1860 |1090| 2000 |1170| 2185
2000 860 | 1770 1035 | 1910 [1115 | 2060 | 1200| 2220 (1280 | 2395
3000 | 1055 | 1960 1140 | 2120 }1230| 2295 |1325| 2480 |1425| 2685
-4000 | 11685 | 2185 1260 | 2365 [1355| 2570 | 1465| 2790 |is7s| 3030
5000 | 1285 | 2445 (1390 | 2660 |1500 | 2895 | 1620 3160 |1745| 3455
6000 | 1425 | 2755 {1540 | 3015 |1665| 3300 | 1800 3620 |1940| 3900
7000 | 1580 | 3140 {1710 | 3450 [1850 | 3s0s | 2000 4220 --- .-
8000 § 1755 ] 3615 |1905 | 4015 | 2060 | 4480 .- .- --- ---
Figure 5-5. Takeoff Distance (Sheet 1 of 2)
TAKEOFF DISTANCE
2200 LBS AND 2000 LBS
SHORT FIELD
REFER TO SHEET 1 FOR AFPROPRIATE CONDITIONS AND NOTES,
TAKEOFF 0°c 10% 20°C 30°% 40°¢
SPEED  [pRESS
WEIGHT KIAS ALT
LBS GRND{TOTAL FT|GRND|TOTAL FT{GRND{TOTAL FT| GRND|TOTAL FT|GRND|TOTAL FT
urFT] aT} FT |ROLL|TO CLEAR|ROLL|TO CLEAR|ROLL [TQ CLEAR] ROLL |TO CLEAR| ROLL|TO CLEAR
OFF |so ET FT 50 FT OBS| FT |50 FT 0BS| FT |50 FT OBS| FT |80 FT OBS| FT |50 FT OBS]
2200 | 49 | 54 | s.L. | 650 | 1198 700 1280 750 | 1375 Bos | 1470 865 1575
1000 | 710 | 1310 765 1405 825 | 1510 885 | 1615 950 1735
2000 ] 780 | 1440 840 1545 gos | 1660 875 | 1785 | 1045 1915
3000 | 855 | 1585 925 1705 go5 | 1836 |1o70| 1975 | 1150 2130
4000 945 | 1750 | 1020 1890 1100 | 2040 |11BO| 2200 | 1270 2375
5000 |1040 | 1945 1126 | 2105 1210 | 2275 |1305 | 2465 | 1405 2665
6000 [ 1180 | 2170 1240 2355 |1340 | 2855 (1445| 2775 | 1586 3020
7000 | 1270 | 2440 1375 2655 |1485 | 2890 {1605 ] 3155 | 1730 3450
8000 | 1410 | 2760 | 1625 3015 |1660 | 3305 1785 3630 | 1926 4005
2000 | 46 { 51 | 5.L. | 528 970 565 1035 605 | 1110 650 | 1185 695 1265
100 | s70 | 108D 615 1135 665 | 1215 710 | 1295 765 1385
2000 | 625 | 1160 675 1240 725 | 1330 780 | 1425 840 1525
3000 | 680 | 1270 740 1365 800 | 1465 B6D | 1570 920 1685
4000 | 755 | 1400 815 1500 880 1615 945 { 1735 | 1015 1865
5000 | 830 | 1545 800 1650 a70 1790 |[1040 ] 1925 |1120 | 2070
goco | a20 | 1710 800 1845 | 1070 1990 | 1160 | 2145 | 1235 2315
7000 [ 1015 | 1900 | 4005 2055 |1180 | 2226 |1275 | 2408 |1370 | 2605
B00O | 1125 | 2125 | 1215 2306 |1310| 2800 1410 | 2715 | 1520 2950
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SECTION 5 CESSNA
PERFORMANCE MODEL 172P
MAXIMUM RATE OF CLIMB

CONDITIONS:
Flaps Up
Full Throttle
NOTE:
Mixture leaned above 3000 feet for maximum RPM.
WEIGHT _unm.mq.m Mh.:_wzm\_m RATE OF CLIMB - FPM
LBS 4]
FT KIAS -20°C noc 20°C 40°c
2400 S.L. 76 805 745 685 6525
20007 75 685 640 . 580 528
4000 74 580 535 480 420
6000 73 - 485 430 375 320
8OO 72 380 330 275 220
10,000 71 278 225 175 P
12,000 70 175 125 - - -
Figure 5-6. Maximum Rate of Climh
5-16 Original Issue

CESSNA

MODEL 172P

SECTION i
PERFORMANCE

TIME, FUEL, AND DISTANCE TO CLIMB

CONDITIONS:
Flaps Up
Fuil Throtile

Standard Temperature

NOTES:

MAXIMUM RATE OF CLIMB

1, * Add 1.1 gallons of fuel for engine start, taxi and takeoff ailowance.

Mixture leaned above 3000 feet for maximum RPM.

2.
3. Increase time, fuel and distance by 10% for each 10°C above standard temperature,
4,

Distances shown are based on zero wind,

LBS T C | “kias | Fem | TIME |FUEL USED | DISTANCE
MIN | GALLONS NM
2400 S.L. 15 76 700 0 0.0 0
1000 13 76 656 1 0.3 2
2000 1 75 610 3 0.6 4
3000 9 75 560 5 1.0 6
4000 7 74 515 7 14 9
5000 5 74 470 g 17 1
6000 3 73 425 1 2.2 14
7000 1 72 ars 14 26 18
8000 -1 72 330 17 3.1 22
9000 -3 71 285 20 36 26
10,000 -5 71 240 24 4.2 a2
11,000 -7 70 180 29 4.9 38
12,000 -9 70 145 35 5.8 47

Figure 5-7. Time, Fuel, and Distance to Climb
Original Issue 5-17



SECTION 5 CESSNA
PERFORMANCE MODEL 172P

CRUISE PERFORMANCE
CONDITIONS:
2400 Pounds
Recommended Lean Mixture (See Section 4, Cruise)
NOTE:
Cruise speeds are shown for an airplane equipped with speed fairlngs which increase the
speeds by approximately two knots.

20°C BELOW STANDARD 20°C ABOVE

PRESSURE STANDARD TEMP | TEMPERATURE STANDARD TEMP

ALTITUDE| P % lktas| gpH | % s| epH | * | kTAS | GPH
FT BHP sHp | KTA ghp | XTA

2000 |2500) --- | ---|---] 76 [ 114 | 85 | 72 | 114 | 81

2400] 72 [ 110 | 81| 69 | 108 | 7.7 g6 | 108 | 7.3

23001 65 | 104 | 7.3 | 82 | 103 | 68 59 | 102 | 66

2200 58 | 99 | 66 | 55 | 97 | 63 3 95 | 6.1

2100] 52 | 82 | 60§ 50 | ©1 | 58 | 48 B3 | 57

4000 12550 --- 1 ---|---t 76 |17 | 85 | 72 | 116 | 8

25000 77 f s | 86| 73 | 114 | 84 6 | 113 | 7.7

2a00] 69 {1woo | 78| &5 | 108 | 73 62 | 107 | 7.0

2300| 62 | 108 | 70| 58 | 102 | 66 57 | 101 | 6.4

2200| 56 | 98 | 63 | 54 96 | 6.1 51 94 | 59

2100| 51 g1 | 58| 48 g8 | 57 47 B8 | 55

6000 |2600) --- | ---|---| 77 | 119 | a6 | 72 | 118 | 81

2500 73 | 114 | 82| e | 113 | 78 | & | 112 | 74

2400 66 | 108 | 74 | 63 | 107 | 70 | 6o | 108 | &7

2300] 60 | 103 | 67 | 57 | 101 | 64 | 85 | 99.| 6.2

2200| 54 | 96 | 61| 52 95 | 50 80 | @27 | s8

2100 49 | 90 | 57 | 47 88 | 55 46 | 86 | 55

gooo |2680) --- | ---|---| 77 [121 | 88 | 73 | 120 | 81

2600 77 | 119 | 87 | 73 | 118 | 82 69 | 117 | 7.8

2500f 70 | 113 | 78| 86 | 112 | 74 63 | 111 | 71

2400 63 | 108 | 71| 60 | 106 | &7 58 | 104 | 65

2300 57 | 101 | 6.4 | 55 | 100 | 6.2 53 | 97 | 60

2200[ 52 o5 | 60 | 50 93 | s8 49 91 | 57

10000 |z600f 74 { 118 | 83| 70 | 117 | 78 | 66 | 1158 | 74

os00] 67 | 112 | 75| e84 | 111 | 74 61 | 109 | 68

2400 61 | 106 | 68| s8 | 105 | 65 56 | 102 | 63

2300 55 | 100 | 63 | B3 g8 | 60 | &1 o6 | 50

2200 50 | 93 | 58| a9 91 | 87 47 8o | 58

12000 [2550| 67 | 114 | 75| 84 | 112 | 7.1 61 | 111 | 68

2500 64 [ 111 | 72| 61 | 109 | 68 | 59 | 107 | 68

2400| 59 | 105 | 66| 56 | 103 | 63 | 54 | 100 | 6.1

2300| 53 | 98 | 6.1 | 51 96 | 59 50 | 94 | 58

Figure 5-8. Cruise Performance

5-18 Original Issue

CESSNA SECTION i
MODEL 172P PERFORMANCE

RANGE PROFILE

45 MINUTES RESERVE
40 GALLONS USABLE FUEL

CONDITIONS:

2400 Pounds

Recommended Lean Mixture for Cruise
Standard Temperature ‘
Zero Wind

NOTES:

1. This chart allows for the fuel used for engine start, taxi, takeoff and climb, and the
distance during climb.

2.  Performance is shown for an airplane equipped with speed falrings which increase
the cruise speeds by approximately two knots.

12,600 M T T 1
=101
A-114 L-KTAS
& KTAS
10,000 2
. Y,
Q£
= 8000
ol 120 -
_.... _A_. AS
w ]
a 6000 -
= . 118 108 oo
= KTAS-1-KTAS H-KTAS
| } 1
< 4000 x « =
M = =
& & g
Ed ® =
2000 o 7] o
1
112 105 -}—96
- 5
s.L. CKTAS B RTAS T KTAS
400 450 500 550 600
RANGE - NAUTICAL MILES
Figure 5-9, Range Profile (Sheet 1 of 3)
Original Issue : 5-1



SECTION 5 CESSNA
PERFORMANCE MODEL 172F
'RANGE PROFILE
45 MINUTES RESERVE

50 GALLONS USABLE FUEL
CONDITIONS:
2400 Pounds

Recommended l.ean Mixture for Cruise
Standard Temperature
Zero Wind

NOTES:
1. This ehart allows for the fuel used for engine start, taxi, takeoff and climb, and the

distance during climb. .
2. Performance is shown for an airplane equipped with speed falrings which incredse the

cruise speeds by approximately two knots,

12,000 7 -
Py AREL S
A4 kras
IS/ KT AS
10,000 3
N4
RI/..
- BOOD &
b 120
b KTAS
w
B 6000 R
= 118 108 —ao
= KTAS—— T KTAS—[-KTAS
-
< 4000 - & i
| o] ol S
ol = =
& R -
2000 (& o i
112 105 96
S.L. KA T TIPRTAS T iTAS
550 600 650 700 750

RANGE - NAUTICAL MILES

Figure 5-8. Range Profile (Sheet 2 of 3)

Original Issne
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SECTION ¢

CESSNA
MODEL 172P PERFORMANCE

RANGE PROFILE

45 MINUTES RESERVE
62 GALLONS USABLE FUEL

CONDITIONS:
2400 Pounds
Recommended Lean Mixture for Cruise

Standard Temperature
Zero Wind

NOTES:
1. This chart allows for the fuel used for engine start, taxi, takeoff and climb, and the

distance during climb,
2. Performance is shown for an airplane equipped with speed fairings which increase the

cruise speeds by approximately two knots.

12,000 _,._c_\/\ _ _ A_._o_.__
A_o 114 KTAS
SAN-Lktas
10,000 »wAw\ .
>
<A
\_\
o 8000 mfl
al {120
o KTAS
L
O 6000 __ i N
Pt =118 j109 89
= {—KTAS I KTAS KTAS
-l
<€
4000 M.ﬁ =l ﬁ_
= = =
£ g g
R -3 a8
2000 2f c.m__\ 2
112 | 05 __ o6
s.L. KA CRTAST TP KTAS
700 750 800 B850 900 50
RANGE - NAUTICAL MILES
Figure 5-9. Range Profile (Sheet 3 of 3)
Original Issue
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SECTION & CESSNA
PERFORMANCE MODEL 172P

ENDURANCE PROFILE

45 MINUTES RESERVE
40 GALLONS USABLE FUEL

CONDITIONS:

2400 Pounds

Recommended Lean Mixture for Cruise
Standard Temperature

NOTE:

This chart allows for the fuel used for engine start, taxi, takeoff and climb, and the
time during climb.

12,000 o7
P/
Ky
10,000 %\.
Uh—
m.u\
~ 8000
wl
wi
w
|
W gogo
2
F ] M i )
T oo RS
O o o
= ® o
[Te] [T ] n
~ t o
2000
S.L.
T3 4 5 B 7

ENDURANCE — HOURS

Figure 5-10. Endurance Profile (Sheet 1 of 3)

Original Issue

CESSNA SECTION &
MODEL 172P FERFORMANCE

ENDURANCE PROFILE

45 MINUTES RESERVE
50 GALLONS USABLE FUEL

CONDITIONS:

2400 Pounds

Recommended Lean Mixture for Cruise
Standard Temperature

NOTE:

This chart allows for the fuel used for engine start, taxi, takeoff and climb, and the
time during climb,

12,000 T
&,
L
Rn.u\
10,000 .n.d
4
3 1
P\ i
= 8000 [
w
w
w
|
m 6000
: RmaE mman
b B Fo) Fal
Es 4000 g = 5
. = =R
Hre) D 1
[ 1=} o
2000
S.L.
4 5 5] 7 8

ENDURANCE — HOURS
Figure 5-10. Endurance Profile (Sheet 2 of 3)
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CONDITIONS:

Flaps 30°
Power Off

Maximum Braking
Paved, Level, Dry Runway

Zero Wind

NOTES:
1

LANDING DISTANCE

SHORT FIELD

Short field technigue as specified in Section 4.
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Decrease distances 10% for each 9 knots headwind, For operation with tailwinds up to 10 knots, increase distances by 10%
for each 2 knots.

2.
3. For operation on a dry, grass runway, increase distances by 45% of the ground roll”* figure.
4.

If 2 landing with flaps up is necessary, increase the approach speed by 7 KIAS and allow for 35% longer distances.

SPEED 0°¢ 10°C 20o¢ 30°C 40°¢
weiGHT | aT |PRESS :

1es | soFr| ALT |ernp|ToTAL FT|GRND|TOTAL FT|GRND|TOTAL FT|GRND|TOTAL FT|GRND|TOTAL ET
kias | FT |RoLL|TO cLEAR| ROLL|TO cLEAR|ROLL {TO cLEAR| ROLL |TO cLEAR|ROLL |TO CLEAR
FT |so FToBs| FT |soFT oBs| T |so FT 0BS| FT {50 FT oBS| FT |50 FT oBS

2400 61 s.L.| s10| 1238 530 | 12685 550 | 1205 570 | 1325 | &85 1350

1000 | 530 | 1265 550 | 1208 570 | 1325 500 [ 1380 | 610 1390

2000 | 550 | 1295 570 | 1330 590 | 1360 610 1300 | &30 1425

3000 | 570 | 1330 500 | 1380 615 | 1395 g35 | 1430 | @55 1460

4000 | =05 | 1265 615 | 1400 635 | 1430 660 1470 | 680 1500

5000 | 615 | 1400 640 | 1435 660 | 1470 685 1510 | 706 154D

6000 | 640 | 1435 660 | 1470 686 | 1510 710 1850 | 730 1580

7000 | €65 | 1475 gao | 1518 710 | 1550 735 1590 | 7860 1630

goo0 | 690 | 1515 715 | 1585 | 740 | 1585 765 1635 | 790 1675

Figure 5-11. Landing Distance

d2841 THGON

HONVIWNHOAHHI
§ NOILDHS

HONVNHOIHAJ

d234T THOOW
YNSSHD

VNSSHD

S NOILOHS



LIEBFRIED AVIATION INC.

557 Crawford Si.
Fitchburg, MA 01420
phone 978-343-6536 fax 978-343-8410

WEIGHT AND BALANCE
DATE 12-4-02 N6GMA MODEL C172P S/N 17276376
ITEM WEIGHT ARM MOMENT
SCALE LEFT 685lbs 57.8” 39,593"Ibs
RIGHT 7011bs 57.8 40,517.8”1bs
NOSE 5191bs -6.8” -3,529.271bs
SUBTOTALS 1.9051bs 76,581.6”1bs
FUEL, USABLE -3001bs 43» -14,400"1bs
TOTAL 1,6051bs 38.74” 62.181.6”1bs
EMPTY WEIGHT | 1,6051bs
CENTER OF GRAVITY 38.74”
MOMENT 63,285.6”1bs
GROSS WEIGHT 25501bs
USEFUL LOAD 9451bs

AS WEIGHED WITH FULL OIL AND FUEL AND LEVELED PER TC

ANDREW LIEBFRIED A&P 30427175

Lo
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OESSNA SECTION6 CESSNA SECTION
MODEL 172P WEIGHT & BALANCE/ MODEL 172P WEIGHT & BALANCE
EQUIPMENT LIST | EQUIFMENT LI€
SECTION 6 ~ mmopucrion

? This section describes the procedure for establishing the basic emp

/\< m — O I l—l % m > —l> Z m m\ i weight and moment of the airplane, Sample forms are provided fi
B reference. Procedures for calculating the weight and moment for variot

. operations are also provided. A comprehensive list of all Cessna equi

m O C — —U?\— m Z l_l —l — ml—l _ . ment available for this airplane is included at the back of this section,

: It should be noted that specific information regarding the weight, arr

_ moment and installed equipment for this airplane as delivered from tt

1%

at ’ ~ factory can only be found in the plastic envelope carried in the back of th:
- .. TABLE OF CONTENTS : m handbook.
i Page | It is the responsibility of the pilot to ensure that the airplane is loade
| I
| Introduetion . . . ., . . . . . . . e e e e e 6-3 properly.
| Eu.uﬁﬂm Weighing Procedures Coe e e e e e e, 6-3 )
Smpmm.,ﬁbanmﬁmunm C e T AIRPLANE WEIGHING PROCEDURES
aggage Tie-Down . L . . !
Equipment List . . N . . e v v+« . . 815 : 1. Preparation:
: 8. Inflate tires to recommended operating pressures.
o . g b. Remove fuel tank sump guick-drain fittings and use sample
cup at quick-drain in fuel selsctor valve to drain all fuel.
i ¢. Service engine oil as required to obtain a normal full indica
M tion (7 gquarts on dipstick).
g d. Move sliding seats to the most forward position.
,‘_ e. Raise flaps to the fully retracted position.
; f. Place all control surfaces in neutral position.
_ 2. Leveling;
a. Place scales under each wheel (minimum secale capacity, 5C
pounds nose, 1000 pounds sach main).
b, Deflate the nose tire and/or lower or raise the nose strut t
properly center the bubble in the level {see figure 6-1).
. 3, Weighing:
sz o a. With the airplane level and brakes released, record the weigh

shown on each scale. Deduct the tars, if any, from each reading
4. Measuring:
& Obtain measurement A by measuring horizontelly (along th
airplane center line)} from a line stretched between the mah
‘ wheel genters to a plumb bob dropped from the firewall.
. b. Obtain measurement B by measuring horizontally and paral
i [ lel to the airplane center line, from center of nose wheel axle
leit side, to a plumb bob dropped from the line between the madi:
. wheel centers. Repeat on right side and average the measure
o ! ments.
5." Using weights from item 3 and measurements from item 4, th
airplane weight and C.G. can be determined.
6. Basic Empty Weight may be determined by completing figure 8-1

S " “npalIssue - 20 August 1984 6-1/(6-2 blank) i Original Issue 6-f



SECTION 6 CESSNA
WEIGHT & BALANCE/ MODEL 172P
EQUIFMENT LIST

Datum

Sta, 0.0
{Firewall,
Front Face,
Lower Portion}

h),th O Lavel at upper door sill or
e leveling screws on left side
of tailcone.
~——B
N L&R
Scale Position Seale Reading - Tare Symbol MNet Weight
Left Wheal L
Right Whesl ‘R
Nosz Wheel N
Sum of Net Weights {As Weighed) w
X=ARM=[A}- [N} x (B} ; X =1 1= Y J=1{ JIN,
w { }
Moment/ 1000
Item Weight {Lbs.} X C.G. Arm {In.) =  {Lbs.~In.)
Alrplane Waight (From Item 5, page 6-3)
Add Unusable Fuel; .
Std. Tanks (3 Gal at 6 Lbs/Gal} 46.0
vL.R. Tanks {4 Gal at 6 Lhs/Gal) 48.0
Integral Tanks {6 Gal at 6 Lbs/Gal} 46.0
Equipment Changes )
Airplane Basic Empty Weight /6 A/ =28y “ L | 63285, s

W EFSse. f-28-0n
Figure 6-1. Sample Airplane Weighing
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SECTION 6 _CESSNA
WEIGHT & BALANCE/ MODEL 172P
EQUIPMENT LIST

WEIGHT AND BALANCE

The following information will enable ¥ou to operate your Cessna
within the prescribed weight and center of gravity limiiations. To figure
weight and balance, use the Sample Problem, Loading Graph, and Center
of Gravity Moment Envelope as follows:

Take the basic empty weight and moment from appropriate weightand
balance records carried in your airplane, and enter them in the column
titled YOUR ATRPLANE on the Sample Loading Problem.

NOTE

In addition to the basic empty weight and moment noted on
these records, the C.G. arm (fuselage station) is also
shown, but need not be used on the Sample Loading
Problem. The moment which is shown must be divided by
1000 and this value used as the moment/ 1000 on the loading
problem.

Use the Loading Graph to determine the moment/1000 for each
additional item to be carried; then list these an the loading problem.

NOTE

Loading Graph information for the pilot, passengers and
baggage is based on seats positioned for average occu-
pants and baggage loaded in the center of the baggage
areas as shown on the Loading Arrangements diagram.
For loadings which may differ from these. the Sample
Loading Problem lists fuselage stations for these items to
indicate their forward and aft C.G. range limitations (seat
travel and baggage area limitation). Additional moment
caleulations, based on the actual weight and C.G. arm
(fuselage station) of the item being loaded, must be made if
the position of the load is different from that shown on the
Loading Graph.

"Total the weights and moments/1000 and plot these values on the
Center of Gravity Moment Envelope to determine whether the point falls
within the envelope, and if the loading is acceptable.

BAGGAGE TIE-DOWN
A nyleon baggage net having tie-down straps is provided as standard

equipment to secure baggage on the cabin floor aft of the rear seat (beg-
gage area 1) and in the aft baggapge area (baggage area 2). Six eyebolts

8-8 Original Issue

SECTION &
%h_.m“umUmmequmm. WEIGHT & BALANCE/
EQUIPMENT LIST

serve as attaching points for the net, Two eyebolts for Em. forward tie-down
straps are mounted on the cabin floor near each sidewall .Em.ﬁ forward ofthe
baggage door approximately at station 890; two m%m_u_u.:m are Emﬁmﬁmﬁ on Em.
cabin floor slightly inhoard of each sidewall mﬁmudunﬂﬁmg at mﬂwﬁou 107;
and two eyebolts are located below the aft window near each sidswall
approximately at station 107,

When the cabin floor (baggage area 1) only is utilized for baggage, the
two forward floor-mounted eyebolis and the two aft BooH‘Eo:ﬁﬁmn eyebolts
{or the two eyebolis below the aft window) may am.ﬂmmn_ depending on the
height of the baggage. When baggage is carried in the aft bapgage area
(baggage area 2}, the aft floor-mounted eyebolts and ﬁ._m eyebolts below S.Hm
aft window should be used. When baggage is loaded in both areas, all six
eyebolts should be utilized.

A placard on the baggage door defines the weight limitations in the
baggage areas.

Original Issue : 6-



SECTION 6 CESSNA
WEIGHT & BALANCE/ . MODEL 172P
EQUIPMENT LIST

LOADING ARRANGEMENTS

*Pllot or passenger center of gravity on adjustable seats positioned for average occupant,
Numbers in parentheses Indicate forward and aft limits of occupant center of gravity range.

** Arm measured to the center of the areas shown.
NOTES: 1. The usable fuel C.G. arm for standard, long range and Integral tanks is located at
station 48.0,
2, The rear cabin wall {approximate statlon 108} or aft baggage wall [approximate

station 142) can be used as convenient interior reference points for determining
the focation of baggase area fuselage stations.

STATION STATION

we.am [ |

37

73
96
108 —
BGAGE
vey2a BAGGA
142 —— 142 ——
STANDARD OPTIONAL
SEATING SEATING

Figure 6-3. Loading Arrangements

6-8 Original Issue
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CABIN HEIGHY MEASUREMENTS
v TLE-DOWHN RINGS (6)
AFT BAGGAGE

r—r—

65"
5.3
DOOCR OPENING DIMENSIONS
WIDTH | WIDTH | HEIGHT | HEIGHT === WIDTH —
(tor) |[(BoTTOM) | (FRONT) | (REAR) LWR WINDOW
CABIN DOOR 3z ar- 40%" 39" #CABIN FLOOR
BAGGAGEDOOR| 18%” | 16W” 22" 21

CABIN WIDTH MEASUREMENTS
-

\\\ \\\\:_

sa9 i INN_ﬂn:
1
#l34m ®29%Y

eiie, *36"
| [ h
ﬁ/.///....
M LN
e ¥ —— — i
ecaen | L T T T[]
STATIONS 0O 10 20 30 40 50 60 70 80 %0 100 M0 120 130 140
[C.G. AR M5} 652 ’

Figure 6-4. Internal Cabin Dimensions
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SECTION |
: CESSNA CESSNA WEIGHT & BALANCE,
WEIGHT & BALANCE/ MODEL 172P MODEL 172P EQUIPMENT LIS
EQUIPMENT LIST
SAMPLE YOUR {SWYHDOTIN) LHDI3M INV'1dH IV G30V01
AIRPLANE | AIRPLANE
SAMPLE ¢ B § 8 8 8 § B 8
LOADING PROBLEM TV ST TR ITRS AORTERRURL AATIU Y
Moment Moment 2 L. -
Waight |({lb.-ins. | Weight |{lb.-ins. A N o
{lbs.) { /1000} | (lbs.} /1000} -
w0
2 S
1. Basic Empty Weight {Use the data pertaining \mmm L & |8
to your airplane as it is presently equipped. mq.wk.m = i -
Includes unusable fuel and full oil) . .| 1467 57.3 5 3 o
2 g
2. Usable Fuel {At 6 Lbs./Gal.} 4 - . - T
Standard Tanks (40 Gal. Maximum} . . . .| -240 | 11.5 z m ] NmEAD mm 9 @ 2
4 Long Range Tanks ﬂmm Gal. EW jrmum) . . ." . 27613 2 m 5 .m Wv = o 2
Y Dsen bie X Clgs , - = zg ® 3
Integral Tanks (62 Gal. Maximum) 3 MM = |
z ° 8 8
Integral Reduced Fuel {42 Gal.}). . = e N ...Du
. Y =
3. Pilot and Front Passenger (Station 34 1o 46}, . 340 126 | 745 K ..m.u = - I 82 m
E g (>~ W i 3
4, Rear Passengers . . . . . . . . . . . . . 340 2.8 | 275 &7 & & FF- o 1 s =
w Tl O o T ~ W
E, * Baggage Area 1 or Passenger on Child’s Seat - U = FT > | 4%00 g W
{Station 82 to 108, 120 Lbs. Max.} . . . .| 200 19 [ -7 [ F w m il N J
IHH 6v ) 5 = m
E. " Baggage Area 2 M m H-( (O > M
(Station 108 to 142, 50 Lbs. Max.) m {1 Z ~ = g @
5 oM g
7. RAMP WEIGHT AND MOMENT 2407 | 108 |es27| 789 m g+l _.N.. g -
S Hiw
8. Fuel allowance for engine start, taxi, and rupup -7 -3 -mn = W 18
11| Z
9. TAKEOFF WEIGHT AND MOMENT CRs TR
{Subtract Step 8 from Step 7} 2400 | 107.8 Ho= B
L. Hoe "
10.  Lotate this point (2400 2t 107.8) on the Center of Gravity Moment Envelope, and 0 3 <
since this point falls within the envelope, the loading is acceptable, m : m m .MI m M M _,m.. @ m
&N ™ o N - - - - -
* Th i il bl bined weight capacity for b 1and 2
T .wm_.%ﬂxn”_ﬂ_:a_.mm owable combined weight capacity for baggage areas 1 an (SANNOd) LHOI3M INVdHIY a3QVOTT

Figure 6-5. Sample Loading Problem (Sheet 1 of 2)
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CESSENA SECTION ¢

SECTION & CESSNA
WEIGHT & BALANCE/ MODEL 172P MODEL 172F WEIGHT & BALANCE/
EQUIPMENT LIST EQUIPMENT LIS1
ISINYHDOT M) LHDI3IM INYIdY IV a3avon mo C — TZ— m Zl—l —I — m.._l
2 2 8 E 8 B
. Y N T L Lt The following equipment {ist is a comprehensive list of all Cessna equipment
| T e H available for this airplane, A separate equipment fist of items installed in your
8- H ELLETH NENN] specific airplane is provided in yaur aircraft file. The following list and the specific
2 ] an T T & list for your airplane have a similar order of listing.
s m:. W This equipment list provides the following information:
} ] @
M 2 ] - = An item number gives the identification number for the item. Each numberis
=] a prefixed with a letter which idehtifies the descriptive grouping (exam-
- 7 m . e 9 ple: A, Powerplant & Accessories) under which it is listed. Suffix letters
S 2 1 - s @ identify the equipment as a required item, a standard item or an optional
£ =7 VRO 2 ‘ = item. Suffix letters are as follows: :
=1 ] L ” o 3 = g -R = required items of equipment for FAA certification
v 81 5 Z< = 3 -§ = standard equipment items
- =] O = o S 5, -O = optional equipment items replacing required or standard
% o] 1'd - e w - items
M 5] L o = -A = optional equipment items which are in addition to
5 - o £ E required or standard items
b g] e 0
£ o] m u B A reference drawing column provides the drawing number for the item.
o . -
RS = 2 3
M. m . c mﬂl.mhul = e = == — = m NOTE
Z ] i g m Q If additional equipment is to be installed, it must be done in
o m N i > accardance with the reference drawing, accessary kit instruc-
g t a 8 M tions, or a separate FAA approval.
< -
- % P . > Il 2 Columns showing weight {in pounds) and arm {ininches) provide the weight
m = ! T 3 g d ma and center of gravity location for the equipment.
w 7 NENa 29 -
z & ma £ z NOTE
L } m & = .
% oo = Unless otherwise indicated, true values {not net change
= “ < values) for the weight and arm are shown, Positive arms are
h, 8 distances aft of the airplane datum; negative arms are distan-
m ces forward of the datum.
uy
10 o NOTE
m ] .
i s Asterisks (*) after the item weight and arm indicate complete
m M 2 .m. m W -2 2 2 =) assembly installations. Some major components of the assem-
NN ] o = z s w @ bly are listed on the lines immediately F__ui_:m.._._:m m.._a_:.__”_-
tion of these major components does not necessarily equal the
[SONNCd) LHDI3M INVTdHIY 030V0) complete assembly installation.
Original Isgsue 8-1
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ITEM NO EQUIPMENT LIST DESCRIPTION REF DRAWING ARM INS
Co4-R ALTERNATOR CONTROL UNIT, 28 VOLT WITH HIGH| C611005-0
VOLTAGE PROTECTION AND LOW VOLTAGE SENSING 1o o %3
Co7-A GROUND SERVICE PLUG RECEPTACLE 0501106-1 -0.2
€16-0 HEATED PITOT SYSTEM (NET CHANGE} 0422355-8 26.4
c22-A POST LIGHT INSTALLATION, INSTRUMENT 0513094-23
(REQUIRES ITEM E34-0-1 DELUXE GLARESHIELD) 1e-s
c25-A MAP LIGHT IN CONTROL WHEEL (REQUIRES ITEM | 05706453
EB9-0 CONTROL WHEEL WITH MIC. SWITCH) 704531 213
c28-5 MAP AND INSTRUMENT FLOOD LIGHT ON DOORPOST| 0700149 0.3 32.0
C31-A COURTESY LIGHTS UNDER WING (SET OF 2) 0521101-1 6.5 61.0
C4D-A NAVIGATION LIGHT DETECTORS (SET OF 2) g701013-1,-2 0.0 60.8
C43-a FLASHING BEACON LIGHT ON VERTICAL FIN TIP | 0506003-5 1.4% 06G.7%
-BEACON LIGHT ON FIN TIP, DHNIFLASH €621001-0102 0.4 243:1
-POWER SUPPLY IN VERTICAL FIN C594502-0102 B.6 205.1
-RESISTOR, MEMCOR 7174 OR95-6 0.2 208.3
-WIRING AND MISCELLANEOUS HARDWARE 0.2 126.3
Ca6-A STROBE LIGHT INSTALLATION ON WING TIPS 0501027-4 3.4% .
~POWER SUPPLY (SET OF 2) C622008-0102 33 38"
~STROBE LIGHT (SET OF 2 C&22006-0107 0.2 40.8
~WIRING AND MISCELLANEOUS HARDWARE 0.9 33.8
C49-$ LANDING AND TAXI LIGHT INSTL. IN WING 0523029 2.2x
—LANDING LAMP, G.E. 250 WATT 4596 65 250"
-TAXI LAMP, G.E. 250 WATT 4587 0.5 29.0
~BRACKETS, WIRING AND HARDWARE 1.2 22.2
D. INSTRUMENTS
DO1-R INDICATOR, AIRSPEED C661066-0102 16.2
D01-0 INDICATOR, TRUE AIRSPEED 0513279-5 16.3
DoG-A ALTERNATE STATIC AIR SDURCE 0501017-1 15.5
ITEM ND EQUIPMENT LIST DESCRIPTION REF DRAWING ARM INS
DO7-R ALTIMETER, SENSITIVE WITH 50 FT MARKINGS, | C661071-0101 14.0
INCHES OF MERCURY SETTING, 20,000 FT CALIB
DO7-0-1 [ALTIMETER, SENSITIVE WITH 50 FT HARKINGS, | C661071-0102 14.0
MILLIBARS SETTING, 20,000 FT CALIBRATION
DO7-0-2 [ALTIMETER, SENSITIVE WITH 20 FT MARKINGS, | C661025-0102 16.0
MILLIBEARS SETTING, 20,000 FT CALIBRATION
D10-A DUAL ALTIMETER INSTALLATION (2ND UNIT) 2001015 14.0
D16-A-1 [ENCODING ALTIMETER INSTALLATION, INCHES OF | 0501049-1 12.8%
MERCURY SETTING (REQUIRES RELDCATION DF,
AND IS IN ADDITION TO, ITEM D07 ALTIMETER)
-ENCODING ALTIMETER, INCHES OF MERCURY 42540-3128 13.0
-ALTIMETER TO TRANSPOMDER CABLE ASSEMBLY| 3980206-2 B.0
Dile-A-2 |ENCODING ALTIMETER INSTALLATION, MILLIBARS| 0501069-2 12.8%
SETTING (REQUIRES RELOCATION OF, AND IS IN
ADDITION Td, ITEM DO7 ALTIMETER)
~ENCODING ALTIHETER, MILLIBARS SETTING 62540-3228 2.6 13,0
-ALTIMETER TO TRANSPONDER CABLE ASSEMBLY|  3980204-2 0.2 8.0
D16-A-3 |BLIND ALTITUDE ENCODER, REMOTE MOUNTED 0511085-1 1.5% 15.0%
-ENCODER C744D01-0101 1.3 16.4
-ENCODER TO TRANSFONDER CABLE ASSEMBLY 3980204 0.2 B.0
B19-R AMMETER §-1320-5 0.3 16.5
D22-A GAGE, CARBURETOR AIR TEMPERATURE 0513339-4 1.0 14,0
D25-§  |CLOCK, ANALDG 3 HAND ELECTRIC C664508-0102 0.3 16.3
D25-0 CLOCK, DIGITAL ELECTRONIC_ (NET CHANGE) 07707764 0.2% 16.1%
-QUARTZ ELECTRONIC DIGITAL CHRONOHETER C664511-0102 0.6 16.3
D28-R COMPASS INSTALLATION, MAGNETIC 0513262-1 0.5 16.0
D38-R FUEL QUANTITY INDICATORS, LEFT AND RIGHT C&69537-0104 0.4 16.5
(USED WITH ITEM G92-S STANDARD TANKS)
D38-0-1 |FUEL QUANTITY INDICATORS, LEFT AND RIGHT C669637-0101 0.6 16.5
(USED WITH ITEM G92-0-1 LONG RANGE TANKS)
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ITEH NO EQUIPMENT LIST DESCRIPTION REF DRAWING WT LBS ARM INS
D38-0-2 |FUEL QUANTITY INDICATORS, LEFT AND RIGHT C669532—0101 0.4 16.5
(USED WITH ITEM G92-0-2 INTEGRAL TANKS)
061-R OIL PRESSURE AND TEMPERATURE INDICATORS Ce69535-0102 0.4 1l6.5
|DG2-A £E.6.T. INDICATOR. ECONDMY MIXTURE 0501063-2 0.6 7.8
D&4-5 GYRO INSTALLATION, NON NAV O-HATIC os01056-1 5.7 12.46%
-DIRECTIONAL GYRO IMDICATOR C661075-0104 2.5 13.5
~ATTITUDE GYRO INDICATD C661076-0101 1.9 1.5
—HOSES AND MISCELLANEDUS HARDWARE 1201075 1.4 7.7
DeG-0 GYRD _INSTALLATION FOR 300 NAV-O-MATIC 0501056-2 6.0% 12.5%
~DIRECTIONAL GYRD INDICATOR, SPERRY 40760-0104 2.7 13.5
—ATTITUDE GYRO INDICATOR C6610756-0101 1.9 14.5
—HOSES AND MISCELLANEOUS HARDWARE 1201075 1.4 7.7
D&7-A FLIGHT HOUR RECORDER, HDBBS TYPE ELECTRIC 050i052-3 D.5% 9.1%
~HOUR METER. OIL PRESSURE ACTIVATED C&64503-0101 0.3 16.2
Da8z2-5 0.A.T. OUTSIDE AIR TEMPERATURE GAGE C668507-0101 0.1 28.6
DB5-R TACHOMETER INSTALLATION, RECORDING 0506007 1.0% 12.1%
—TACHOMETER INDICATAOR Ce68020-0121 n.7 16.0
D88-S-1 |TURN COORDINATOR INDICATOR, 2B VODLT C661003-0507 1.8 15.8
DBB-5-2 |TURN COORDINATOR INDICATOR, 10 TO 30 VOLT C661003-0508 1.0 15.8
nas-o0 TURN COORDINATOR INDICATOR, AUTOPILOT 42320-0028 1.2 15.8
D921-S V.5.1I. VERTICAL SPEED INDICATDR C661080-0101 0.8 15.7
E. CABIN ACCOMMODATIONS
EBS-R SEAT, PILOT FIXED HEIGHT 0514203-1 16.3 66.0
ED5-0 SEAT, PILDT VERTICAL ADJUSTING 0514206-1 23.0 1.5
E07-5 SEAT, CO-FILOT FIXED HEIGHT 0514203-1 16.3 44.0
EQ7-D SEAT, CO~FILOT VERTICAL ADJUSTING 0514204-2 23.40 4L.5
ITEM NOD EQUIPHENT LIST DESCRIPTION REF DRAWING WT LBS ARM INS
ED®-S SEAT, REAR ONE PIECE BACK CUSHION 0514201-1 23.0 72.5
ED9-D SEAT, REAR TWD PIECE BACK CUSHION 05164184-1 26.5 79.5
E11-A SEAT INSTALLATIDN: CHILDS FOLDAWAY 0501009-6 B,4% 101.1%
~LAP BELT ASSEHBLY —-1746-5 0.8 100.8
—SEAT ASSEMBLY 0714050-4 6.7 l100.8
E15-R SEAT BELT AND SHOULDER HARNESS, PILOT 5-2275-11 1.8 37.0
E19-0 INERTIA REEL TNSTALLATION, PILOT AND 05a1046—-1 2.0 82.0
CO-PILOT SHOULDER HARNESS, (NET CHANGE)
E23-§ SEAT BELT AND SHOULDER HARNESS, CO-PILOT §~2275-11 1.8 37.0
(REQUIRED WHEN ITEM EO7 CO-PILOT SEAT IS
INSTALLED)
E27-8 SEAT BELT AND SHOULDER HARNESS, REAR SEAT §-2275-8, -34 3.2 70.0
(SET OF 23
E36-0-1 |DELUXE GLARESHIELD (NET CHANGE) 05150346 1.0 21.0
E34-D-2 |LEATHER SIDE PANEL COVERING (NET CHANGE) CES-1151 .0 63.0
E35-A-1 [LEATHER SEAT COVERING, FULL (NET CHANGE) CES5-1151 2.0 62.0
E35-A-2 |LEATHER SEAT COVERING, PARTIAL (NET CHG) CES-1151 1. 62.0
E36-A REMOVABLE FLODRMATS (SET GOF 2) 0s5011206-1 20.5
E37-0 WINDDW, HINGED RIGHT DOOR (NET CHANGE) 05013107-3 . 7.0
E38-% WINDOW, HINGED LEFT DOCR 0517025-7 67.0
E39-A WINDOWS, CABIN TOP SKYLIGHT (SET OF 2) 05118400-10 0. 67.9
Ea3-A REAR SEAT AIR VENTS (SET OF 20 0700322-14 1. 60.0
EG9-A BEVERAGE CUP HOLDERS (SET OF 2) 0501022-1 .1 15.5
ES0-A HEADRESTS, FRONT SEAT (SET OF 2) 1215073-11 1.5 47.0
E51-A HEADRESTS, REAR SEAT (SET OF 2) 1215073-11 1.5 86.0
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£3-9

ITEH NO EQUIPNENT LIST DESCRIPTION REF DRAWING WT LBS | ARM INS
E55-5 SUN VISORS (SET OF 2) 0b51al66-1 0.9 32.8
E57-A  |TINTED CABIN WINDDW GLASS (NET CHANGE) 05002674 0.0 0.0
E59-A  |APPROACH PLATE HOLDER INSTALLATION 0615064-2 20.5
E&5-5  |DAGGAGE RETAINING NET (STOWED) 2015009-8 8.5 95.0
£71-A  |CARGD TIE DOWN RINGS (STDWED) 0511165 1.0 95.0
E75-A4  |STRETCHER INSTALLATION (STOWED) -

(USE CG ARM AS INSTALLED WITH DCCUPANT) 07001644 -8 5.0
E85-S  |DUAL CONTROLS INSTALLATION, RIGHT SEAT 0513335~
“CONTROL WHEEL WITH PADDING, CO-PILODT 04180361 S0t | e
~RUDDER AND BRAKE PEDAL INSTL, CO-FILOT 101 6.8
E87-A  |RUDDER TRIM SYSTEM INSTALLATION 05132901 1.9 9.4
£88-A AIR CONDITIONIHNG SYSTEV CABIN 05D -
~COHPRESSOR AND CLUTCH ASSEMBLY CalsBai-onis | Sa:8% | -33:&
CEVAPROATOR TNSTALLATION. GVERVEAD camin|  Geaioll 23.8 57.9
~CONDENSOR, UNDER FUSELAGE A.R.A 0519500 5.3 580
—HOSES AND MISCELLANEOUS ITEMS 22.7 4aa.q
EB5-D  |CONTROL WHEEL WITH MAP LIGHT AND MIC. -
SWITCH INSTALLATION (INCLUDES PAMEL 0570453-2 0.2 22.0
HOUNTED AUXILIARY MIC. JACR)
E93-5  |CASIN HEATER SYSTEM 0550333-1 2.5 -4.0
F. PLACARDS, WARNINGS & MANUALS
FOl-R  |PLACARD, OPERATIONAL LINITATIONS VER DAY | 0505087 0.0 18.0
FO1-0-1 |PLACARD, OPERATIONAL LIMIT
ARD NIGAT ATIONS VFR DAY 05405087 0.0 18.0
F01-0-2 |PLACARD, OPERATIONAL LINIT
PLACARD, ATIONS IFR DAY | 0505087 ¢.0 5.0
FD1-0-3 |PLACARD, OPERATIONAL LIMITATIONS V
PLACARD, O FR DAY | 0505087 0.9 18.0
ITEM NO EQUIFMENT LIST DESCRIPTION REF DRAWIKG WT LBS | ARM INS
FO1-0-4 |PLACARD, OPERATIONAL LIMITATIONS VFR DAY | 0505087 0.0 18.0
AND NIGHT FLOATRLANE
F01-0-5 |PLACARD, OPERATIONAL LIMITATIONS IFR DAY | 0505087 0.0 18.0
AND NIGHT FLOATPLANE
NOTE--EACH OF THE ABOVE PLACARDS REQUIRES
CERTAIN EQUIPMENT BE INSTALLED ON AIRCRAFT
F04-R  |STALL WARNING INDICATOR, PNEUMATIC 0523112 0.2 28.5
FO9-5 LOW VOLTAGE WARNING SYSTEM, ALTERNATOR 0.5% D.0%
—ALTERNATOR CONTROL UNIT C61i0p5-0101 0.4 -0.7
—WARNING LIGHT §-2519-2 0.0 16.6
F10-5  |LOW VACUUM WARNING SYSTEM, VACUUM PUNP 0501054 0.1x | 12.0%
ZWARNING LIGHT $-2519-2 0.0 16,6
—LOW VACUUM LIGHT SWITCH 3-5571-1 0.1 B.0
F13-5  |PILOT'S OPERATING CHECKLIST (STOWED IN D6143 0.3 16.3
INSTRUMENT PANEL MAP
F16-R  |PILOT'S OPERATING HANDBODK AND FA D1272-13PH 1.2 50.0
APFROVED AIRPLANE FLIGHT MANUAL (STOWED IN
PILOT'S SEAT BACK CASE)
G. AUXILIARY EQUIPNENT
G06-A  |TOW HOOK INSTALLATION, GLIDER AND BANNER | 050022B-1 0.7% | 199.9%
“TOW HOOR, SCHWEIZER ID-112-15 D500228-2 0.4 | 229.a
—REILLEASE CORD, NYLOW 300 POUND TEST 0%00228~3 n.2 123.0

G07-8  |HOISTING RINGS, CABIN TOP, (SET OF &) 0561115-1 1.1 9.1
611-§  |FUEL SAMPLING CUP {STOWED IN MAP CASE) 0756035-5 0.1 14.3
G13-A  |{CORROSION PROOFING, INTERNAL ZINC CHROMATE| 0501108-1 12.9 77.0
G16-A  |STATIC DISCHARGE WICKS (SEY OF 10) 0501068-1 0.6 | 143.2
G19-A ABRASTON BOOTS, STABILIZER cs000Ga1-3 2.7 206.0
G22-S  |TOW BAR, NOSE GEAR (STOWED) 0501019-1 1.7 | 1z4.0
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MODEL 172P AIRPLANE & SYSTEMS DESCRIPTIONS
INTRODUCTION

This section provides description and operation of the airplane and its
systems. Some equipment described herein is optional and may not be

installed in the airplane. Refer to Section 9, Supplements, for details of
other optional systems and equipment.

+

AIRFRAME

The airplane is an all-metal, four-place, high-wing, single-engine
airplane equipped with tricycle landing gear and designed for general
utility purposes,

The construction of the fuselage is a conventional formed sheet metal
bulkhead, stringer, and skin design referred to as semimonocogque. Major
items of structure are the front and rear carry-through spars to which the
wings are attached, a bulkhead and forgings for main landing gear
attachment at the base of the rear door posts, and a bulkhead with attach
fittings at the base of the forward door posts for the lower attachment of the
wing struts. Four engine mount stringers are also attached to the forward
door posts and extend forward to the firewall,

The externally braced wings, containing the fuel tanks, are con-
structed of a front and rear spar with formed sheet metal ribs, doublers, and
stringers. The entire structure is covered with aluminum skin. The front
spars are equipped with wing-to-fuselage and wing-to-strut attach fit-
tings. The aft spars are equipped with wing-to-fuselage attach fittings, and
are partial-span spars. Conventional hinged ailerons and single-slot type
flaps are attached to the trailing edge of the wings. The ailerons are
constructed of a forward spar containing balance weights, formed sheet
metal ribs and “V" type corrugated aluminum skin joined together at the
trailing edge. The flaps are constructed basically the same as theailerons,
with the exception of the halance weights and the addition of a formed sheet
metal leading edge section.

The empennage (tail assembly) consists of a conventional vertical
stabilizer, rudder, horizontal stabilizer, and elevator. The vertical stabil-
izer consists of a spar, formed sheet metal ribs and reinforcements, a wrap-
around skin pansel, formed leading edge skin and a dorsal. The rudder is
construcied of a formed leading edge skin and spar with attached hinge
brackets and ribs, a center spar, a wrap-around skin, and a ground
adjustable trim tab at the base of the trailing edgs. The top of the rudder

incorporates a leading edge extension which contains a balance weight.
i
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Figure 7-1. Flight Control and Trim Systems (Sheet 1 of 2)
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The horizontal stahilizer is constructed of a forward and aft spar, ribs and
stiffeners, center, left, and right wrap-around skin panels, and formed
leading edge skins. The horizontal stabilizer also contains the elevator
trim tab actuator, Construction of the elevator consists of formed leading
edpe sking, a forward spar, aft channel, ribs, torque tube and bellerank, left
upper and lower “V" type corrugated skins, and right upper and lower"v"
type corrugated skins incorporating a trailing edge cut-out for the trim
tab. The elevator trim tab consists of a spar, rib, and upper and lower “V"
type corrugated skins. The leading edpe of both left and right elevator tips
incorporate extensions which contain balance weighis.

FLIGHT CONTROLS

The airplane's flight control system (see figure 7-1) consists of
conventional aileron, rudder, and elevator control surfaces, The confrol
surfaces are manually operated through mechanical linkage using a
control wheel for the ailerons and elevator, and rudder/brake pedals for
the rudder.

Extensions are available for the rudder/brake pedals. They consistofa
rudder pedal face, two spacers and two spring clips. To install an exten-
sion, place the clip on the bottom of the extension under the bottom of the
rudder pedal and snap the top clip over the top of the rudder pedal. Check
that the extension is firmly in place. Toremove the extensions, reverse the
above procedures.

TRIM SYSTEM

A manually-operated elevator trim system is provided; a rudder trim
system may also be installed (see figure 7-1). Elevator trimming is
accomplished through the elevator trim tab by utilizing the vertically
mounted trim control wheel. Forward rotation of the trim wheel will trim
nose-down; conversely, aft rotation will trim nose-up. Rudder trimming is
accomplished through a bungee connected to the rudder control system
and a trim lever, mounted on the control pedestal. Rudder trimming is
accomplished by lifting the trim lever up to clear a detent, then moving it
either left or right to the desired trim position. Moving the trim leverto the
right will trim the airplane nose-right; conversely, moving thelevertothe
left will trim the airplane nose-left.

INSTRUMENT PANEL

The instrument panel {see figure 7-2) is designed arcund the basic “T"
configuration. The gyros are located immediately in front of the pilot, and
arranged vertically over the control column. The sirspeed indicator and al-

7-8 Original Issue
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timeter are located to the left and right of the gyros, respeotively. The re
mainder of the flight instruments are looated around the basic “T". Warn.
ing lights indicating low voltage and low vacuum are located directly ir
front of the pilot between the attitude and directional indicators. Engin¢
instruments, fuel quantity indicators, and an ammeter are located near the
left edge of the panel. Avionics equipment is stacked approximately on the
centerline of the panel, with. the right side of the panel containing space
for additional instruments and avionics eguipment. & switch and contro
panel at the lower edge of the instrument panel cgontains the primer, mas
ter end ignition switches, avionios power switch, oircuit breakers, avionio:
cooling fan fuse, and electrical switches on the left side, with the engim
controls, light intensity controls, and static pressure alternate source valvi
in the center. The right side of the switch and control panel contains thi
wing flap switeh lever and position indicator, cabin heat and air controls
and map compartment. A control pedestal, installed below the switch ant
conirol panel, contains the elevator trim control wheel and position indi
cator, and provides a bracket for the microphone, A rudder trim contro
lever and zir conditioning controls also may be installed on the contro
pedestal. The fuel selector valve handle is located at the base of the pedes
tal. A parking brake handle is mounted below the switch and control pane
in front of the pilot.

For details concerning the instruments, switches, oirpuit breakers, g
controls on this panel, refer in this section to the description of the sys
tems to which these items are related.

GROUND CONTROL

Effective ground control while taxiing is accomplished through nos
wheel steering by using the rudder pedals; left rudder pedal to steer left ant
right rudder pedal to steer right. When a rudder pedal is depressed,
spring-loaded steering bungee (which is connected to the nose gear and t
the rudder bars) will turn the nose wheel through an arc of approximatel;
10° each side of center. By applying either left or right brake, the degree o
turn may be increased up to 30° each side of center.

Moving the airplane by hand is mosteasily accomplished by attachin|
a tow bar to the nose gear strut, If a tow bar is not available, or pushingi
required, use the wing struts as push points. Do not use the vertical 0
horizontal suriaces to move the airplane. If the airplane is to be towed I,
vehicle, never turn the nose wheel more than 30° either side of center o
structural damage to the nose gear could rasult,

The minimum turning radius of the airplane, using differentia
braking and noge wheel steering during taxi, is approximately 27 feet5 an
1/2 inches. To obtain a minimum radius turn during ground handling, th
airplane may berotated around either main landing gear by pressing dow:

Original Issue 7-
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Figure 7-3. Wing Flap System

on afailcone bulkhead just forward of the horizontal stabili i
nose wheesl off the ground. fzer toraise the

WING FLAP SYSTEM

The single-slot type wing flaps (see figure 7-3), are ex

retracted c.% positioning the wing flap switch Hmmm.waa.. on Eum wumwﬂﬁhmwm Mmbwm
td aum.nmmﬂ.mn flap deflection position. The switch lever is moved up or
ao&.ﬂ. in & slotted panel that provides mechanical stops at the 10° and 20°
pasitions. For flap settings greater than 10°, move the switch lever to the
ﬂm&ﬂ.ﬁc clear the stop and position it as desired. A scale and pointer on the
left side of the switch lever indicates flap travel in degrees, The wing flap
system circuit is protected by a 10-empere circuit breaker, labeled FLAP

on the left side of the switch and control panel. .

LANDING GEAR SYSTEM

The landing gear is of the tricycle type with a steerable nose wheel and
two main ﬁ&mm.am. The landing gear may be equipped with wheel fairings.
Shock absorption is provided by the tubular spring-steel main landing
gear mﬂ.ﬁm.mbm. the air/oil nose gear shook strut. Each main gear wheel is
equipped with a hydraulically actuated diso-type brake on the inboard side

of each wheel. When wheel fairings are installed : .
covers each brale. g , an aeredynamie fairing
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BAGGAGE COMPARTMENT

The baggage compartment consists of two areas, one extending frox
behind the rear passengers’ seat to the aft cabin bullchead, and an addi
tional area aft of the bullthead. Access to both baggage areas is gainec
through a lockable baggage door on the left side of the airplane, or fron
within the sirplane cabin. A baggage net with tie-down straps is providet
for seouring baggage and is attached by tying the straps to tie-down ring!
provided in the airplane. When loading the airplane, children should no
be placed or permitted in the baggage compartment, unless a child’s seat ir
installed, and any material that might be hazardous to the airplane or o¢
oupents should not be placed anywhere in the airplane. For baggage are:
and door dimensions, refer to Section 8.

SEATS

The seating arrangement consists of two individually adjustable four
way or six-way seats for the pilotand frontseat passengeranda solid bacl
or split-backed fixed seat for rear seat passengers. A child's seal 61
installed) is located at the aft cabin bulkhead behind the rear seat.

The four-way seats may be moved forward or aft, and the angle of th
seat backs is infinitely adjustable. To position the seat, lift the tubula
handle below the center of the seat frame, slide the seat into position
release the handle and check that the seat is locked in place. The seal bacl
angle is controlled by a cylinder lock release button which is spring
loaded to the locked position. The releass button is located on the right side
below the forward corner of the seatcushion. To adjustthe angle of the sea
back, push up on the release button, position the seat back to the desiret
angle and release the button. When the seat is not occupied, the seat bacl
will automatically fold forward whenever the release button is pushed ug

The six-way seats may be moved forward or aft, and are infinitel;
adjustable for height and seat back angle. To position either seat, lift th
tubular handle under the center of the seat bottom, slide the seat int
position, release the handle, and check that the seat is locked in place
Raise or lower the seatby rotating the large crank under the inboard corne
of either seat. The seat back angle is adjusted by rotating the small cran.
under the outboard corner of either seat. The seat bottom angle willchang
as the seat back angle changes, providing proper support. The seat bac
will also fold full forward.

The rear passengers’ seatconsists of a fixed one-piece seat bottom wit
either one-piece (adjustiable to the vertical position or either of tw
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reclining positions) or two-piece {individually, infinitely adjustable) seat
backs. The one-piece back is adjusted by a lever located below the center of
the seat frame. Two-piece seat backs are adjusted by cylinder lock release
buttons recessed into skirts located below the seat frame at the outboard
ends of the seat. To adjust the one-piece seat back, raise the lever, position
the seat back to the desired angle, release the lever and check that the back
is locked in place. To adjust a two-piece seat baclk, push up on the cylinder
lock release button (which is spring-loaded to the locked position), recline
the seat back to the desired position, and release the button. When the seats
are not occupied, sither type of seat back will automatically fold forward
whenever the lever is raised or the cylinder lock release button is pushed
up.

A child’s seat may be installed behind the rear passengers’ seat in the
forward baggage compartment, and is held in place by two brackets
mounted on the floorboard. When not occupied, the seat may be stowed by
rotating the seat bottom up and aft until it contacts the aft cabin bulkhead.

Headrests are available for any of the seat configurations except the
child’s seat. To adjust the headrest, apply enough pressure to it to raise or
lower it to the desired level. The headrest may be removed at any time by
raising it until it disengages from the top of the seat back.

SEAT BELTS AND SHOULDER HARNESSES

All seat positions are equipped with seat belts and all seats except the
child's seat (if installed) have shoulder harnesses (see tigure 7-4). Integrat-
ed seat belt/shoulder harnesses with inertin reels can be furnished for the
pilot’s and front passenper's seat positions, if desired.

SEAT BELTS

All of the seat belts are attached to fittings on the floorboard. The
buckle half is inboard of each seat and the link halfis outboard of each seat.

To use the seat belts for the front seats, position the seat as desired. and
then lengthen the link half of the belt asneeded by grasping the sides of the
link and pulling against the belt. Insert and lock the belt link inio the
buckle. Tighten the belt to a snug fit. Seat belts for the rear seat and the
child’s seat (if installed) are used in the same manner as the belts for the
front seats. To release the seat belts, grasp the top of the buckle opposite
the link and.pull outward,
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Figure 7-4. Seat Belts and Shoulder Harnesses
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SHOULDER HARNESSES

Each front seat shoulder harness (see figure 7-4) is attached to a rear
doorpost above the window line and is stowed behind a stowage sheath
above the cabin door, To stow the harness, fold it and place it behind the
sheath. The rear seat shoulder harnesses are attached adjacent to the lower
corners of the rear window. Each rear seat harness is stowed behind a
stowage sheath above an aft side window. No harness is available for the
child's seaf.

,H..o use a front or rear seat shoulder harness fasten and adjust the seat
c.m: first, Lengthen the harness as required by pulling on the connecting
link on the end of the harness and the narrow release strap. Snap the
connecting link firmly onto the retaining stud on the seat belt link half.
Then adjust to length. A properly adjusted harness will permit the
occupant to lean forward enough to sit completely erect, but prevent
excessive forward movement and contact with objects during sudden
nmn.mwmwm.ﬂon. Also, the pilat will want the freedom to reach all controels
easily.

Removing the shoulder harness is accomplished by pullingupward on
the narrow release strap, and removing the harness connecting link from
the stud onthe seat beltlink. In an emergency, the shoulder harness may be
removed by releasing the seat belt first, and allowing the harness, still
attached to the link half of the seat belt, to drop to the side of the seat.

INTEGRATED SEAT BELT/SHOULD
INER R RERLS ER HARNESSES WITH

Integrated seat belt/shoulder harnesses with inertia reels are availa-
ble for the pilot and front seat passenger. The seat belt/shoulder harnesses
mﬁmnn from inertia reels located in the cabin ceiling {o attach points
inboard of the two front seats. A separate seat belt half and buckle is
located putboard of the seats, The inertia reels are located for maximum
shoulder harness comfort and safe retention of the seat occupants and
allow complete freedom of body movement. However, in the event of a
sudden deceleration, they will lock automatically to protectthe occupants.

) To use the seat belt/shoulder harness, position the adjustable metal
link on the harness just below shoulder level, pull the link and harness
downward, and insert the link into the seat belt buckle. Adjust belt tension
a&Cross z..:w lap by pulling upward on the shoulder harness. Removal is
mnnoaﬁ:mrmn by releasing the seat belt buckle, which will allow the™
inertia reel to pull the harness inhoard of the seat.
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ENTRANCE DOORS AND CABIN WINDOWS

Entry to, and exit from the airplane is accomplished through either of
two entry doors, one on each side of the cabin at the front seat positions
(refer to Section 6 for cabin and cabin door dimensions). The doors
incorporate a recessed exterior door handle, a conventional interior door
handle, a key-operated door lock (left door only), & door stop mechanism,
and an openable window in the left door. An openable right door window is
also available,

NOTE

The door latch design on this model requires that the
outside door handle on the pilot and front passenger doors
be extended out whenever the doors are open. When closing
the door, do not attempt to push the door handle in until the
door is fully shut.

To open the doors from outside the airplane, utilize the recessed door
handle near the aft edge of either door by grasping the forward edge of the
handle and pulling outboard. To close or open the doors from inside the
airplane, use the combination door handle and arm rest. The inside door
handie has three positions and a placard at its base which reads OPEN,
CLOSE, and LOCK. The handle is spring-loaded to the CLOSE (up)
position. When the door has been pulled shut and latched, lock it by
rotating the door handle forward to the LOCK position (flush with the arm
rest). When the handle is rotated to the LOCK position, an over-center
sotion will hold it in that position. Both cabin doors should be locked prior
to flight. and should not be opened intentionally during flight.

NOTE

Accidental opening of a cabin door in flight due to im-
proper closing does not constitute a need to land the
airplane. The best procedure is to set up the airplane in a
trimmed condition at approximately 75 KIAS, momentar-
ily shove the door outward slightly, and forcefully close
and lock the door.

Exit from the airplane is accomplished by rotating the door handle
from the LOGCK position, past the CLOSE position, aft to the OPEN position
and pushing the door open. To lock the airplane, lock the right cabin door
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with the inside handle, close the left cabin door, and using the ignition key,
lock the door.

The left cabin door is equipped with an openable window which is held
in the closed position by a detent equipped latch on the lower edge of the
window frame. T'o open the window, rotate the latch upward. The window is
equipped with a spring-loaded retaining arm which will help rotate the
window outward, and hold it there. An openabla window is also available
for the right door, and functions in the same manner as the left window. If
raguired, either window may be opened at any speed up to 158 KIAS, The
cabin top windows (if installed), rear side windows, and rear windows are
of the fixed type and cannot be opened.

CONTROL LOCKS

A control lock is provided to lock the aileron and elevator control
surfaces to prevent damage to these systems by wind buffeting while the
airplane is parked. The lock consists of a shaped steel rod and flag. Tha flag
identifies the control lock and cautions about its removal before starting
the engine. To install the control lock, align the hole in the top of the pilot’s
control wheel shaft with the hole in the top of the shaft collar on the
instrument panel and insert the rod into the aligned holes. Installation of
the lock will secure the ailerons in a neutral position and the elevatorsina
slightly trailing edge down position. Proper installation of the lock will
place the flag over the ignition switch. In areas where high or gusty winds
ocour, & control surface lock should be installed over the vertical stabilizer
and rudder. The control lock and any other type of locking device should be
removed prior to starting the engine.

ENGINE

The airplane is powered by a horizontally-opposed, four-cylinder, aover-
head-valve, air-cooled, carbureted engine with a wet sump lubrication sys-
tem. The engine is a Lycoming Model O-320-D2J and is rated at 160 horse-
power at 2700 RPM. Major accessories include a starter and belt-driven al-
ternator mounted on the front of the engine, and dual magnetos, a vacuum
pump, and & full flow oil filter on the rear of the engine.

ENGINE CONTROLS

Engine power is controlled by a throttle located on the switch and
control panel above the control pedestal. The throttle operates in a
conventional manner; in the full forward position, the throttle is open, and
in the full aft position, it is closed. A friction lock, which is a round knurled
disk, is located at the base of the throttle and is operated by rotating the
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lock clockwise to increase friction or counterclockwise to decrease it.

The mixture control, mounted above the right corner of the contro
pedestal, is a red knob with raised points around the circumference and i
equipped with a lock button in the end of the knob. The rich position is ful
forward, and full aft is the idls cut-off position. For small adjustments, th
control may be moved forward by rotating the knob cloclkwise, and aft b
rotating the knob counterclockwise, For rapid or large adjustments, thi
knob may be moved forward or aft by depressing the lock button in the enc
of the contrel, and then positioning the control as desired.

ENGINE INSTRUMENTS

Engine operation is monitored by the following instruments: oi
pressure gage, oil temperature gage, and a tachometer. An economy
mixture (EGT) indicator and a carburetor air temperature gage are alsc
available.

The oil pressure gage, located on the left side of the instrument panel,
is operated by oil pressure. A direct pressure oil line from the engine deliv-
ers oil at engine operating pressure to the oil pressure gage., Gage mark-
ings indicate that minimum idling pressure is 20 PSI {red line), the nor-
mel operating range is 50 to 80 PSI (green arg), and maximum pressure is
115 PSI (red line).

0il temperature is indicated by & gage adjacent to the oil pressure
gage, The gage is operated by an electrical-resistance type temperature
sensor which receives power from the airplane electrical system. Gage
markings indicate the normal operating range (green arc) which is 100°F
(38°C) to 245°F (118°C}, and the maximum (redline) which is 245°F (118°C).

The engine-driven mechanical tachometer is located on the instrument
panel to the left of the pilot's control wheel, The ingtrument is calibrated in
inerements of 100 RPM and indicates both engine and propeller speed. An
hour meter in the lower section of the dial records elapsed engine time in
hours and tenths. Instrument markings include the normal operating
range (multiple width green are) of 2100 to 2700 RPM, and a maximum
(red line) of 2700 RPM. The multiple width green arc has steps at 2450
RPM, 2575 RPEM, and 2700 RPM which indicate the maximum recom-
mended power settings for altitudes of sea lsvel, 5000 feet, and 10,000
feet, respectively.

An economy mixture (EGT) indicator is availablefor the airplane, and
is located on the right side of the instrument panel, A thermocouple probe
in the tailpipe measures exhaust gas temperature and transmits it to the
indicator. The indicator serves as a visuel aid to the pilot in adjusting
cruise mixture, Exhaust gas temperature varies with fuel-to-air ratio,
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power, and wng. However, the difference between the peak EGT and the
EGT atthe cruise mixture setling is essentially constant, and this provides
auseful leaning aid. The indicator is equipped with amanually positioned
reference pointer,

s.r carburetor air temperature gageis available forthe airplane. Details
of this gage are presented in Section 9, Supplements.

NEW ENGINE BREAK-IN AND OPERATION

The engine underwent a run-in at the factory and is ready for the full
range of use. It is, however, suggested that cruising be ascomplished at
75% power as much as practicable until a total of 50 hours has accumu-
lated or oil consumption has stabilized. This will ensure proper seating of
the rings.

ENGINE LUBRICATION SYSTEM

The engine utilizes a full pressure, wet sump-type lubrication system
with aviation grade oil used as the lubricant. The capacity of the engine
sump (located on the boftom of the engine) is seven quarts {one additional
quart is reguired for the full flow oil filter), Oil is drawn from the sump
through an oil suction strainer screen into the engine-driven oil pump,
From the pump, oil is routed to a bypass valve. If the oil is cold, the bypass
valve allows the oil to bypass the il cooler and go directly from the pump
to the full flow oil filter. If the oil is hot, the bypass valve routes the oil out
of the accessory housing and into a flexible hose leading to the oil cooler
on the right, rear engine baffle. Pressure oil from the cooler returns to the
accessory housing where it passes through the ful! flow oil filter. The fil-
ter oil then enters a pressure relief valve which regulates engine oil pres-
sure by allowing excessive oil to return to the sump while the balance of
the oil is ciroulated to various engine parts for lubrication, Residugl oil is
returned to the sump by gravity flow,

An oil filler cap/oil dipstick is located at the right rear of the engine.
The filler cap/dipstick is accessible through an access door on the top
right sidse of the engine cowling. The sngine should not be operated onless
than five quarts of oil. For extended flight, fill to seven quarts (dipstick
indication only). For engine oil grade and specifications, refer to Section 8
of this handbook, .

An oil quick-drain valve is available to replace the drain plug on the
bottom of the oil sump, and provides quicker, cleaner draining of the
engine oil. To drain the oil with this valve, slip a hose over the end of the
valve and push upward on the end of the valve until it snaps into the open
position. Spring clips will hold the valve open, After draining. use a
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suitable tool to snap the valve into the extended (closed) position and
remove the drain hose.

IGNITION-STARTER SYSTEM

Bngine ignition is provided by two engine-driven magnetos, and two
gpark plugs in each cylinder. The right magneto fires the lower right and
upper left spark plugs, and the left magneto fires the lower left and upper
right spark plugs. Normal operation is conducted with both magnetos due
to the more complete burning of the fusl-air mixture with dual ignition.

Ignition and starter operation is controlled by a rotary type switch
located on the left switch and control panel. The switch is labeled clock-
wise, OFF, R, L, BOTH, and START. The engine should be operated on both
magnetos (BOTH position) except for magneto checks. The R and L
positions ere for checking purposes and emergency use only. When the
switeh is rotated to the spring-loaded START position, (with the master
switch in the ON position), the starter contactor is energized and the
starter will crank the engine, When the switch isreleased, it will automati-
cally return to the BOTH position.

AIR INDUCTION SYSTEM

The engine air induction system receives ram air through an intake in
the lower front portion of the engine cowling. The intake is covered by an
air filter which removes dust and other foreign matter from the induction
air. Airflow passing through the filter enters an eirbox. After passing
through the airbox, induction air enters theinletin the carburetor which is
under the engine, and is then ducted to the engine cylinders through intake
manifold tubes. In the event carburetor ice is encountered or the intake
filter becomes blacked, alternate heated air can be obtained from a shroud
around an exhaust riser through & duct to & valve, in the airbox, operated
by the carburetor heat control on the instrument panel. Heated air from the
shroud is obtained from an unfiltered outside source. Use of full carburetor
heat at full throttle will result in a loss of approximately 75 to 150 RPM.

EXHAUST SYSTEM

Exhaust gas from each cylinder passes through riser assemblies to a
muffler and tailpipe. The muffler is constructed with a shroud around the
outside which forms a heating chamber for cabin heater air.

CARBURETCR-AND PRIMING SYSTEM
The engineis equipped with an up-draft, float-type, fixzed jet carburetor

mounted on the bottom of the engine. The carburetor is equipped with an
enclosed accelerator pump, an idle cut-off mechanism, and a manual
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mixture conirel. Fuel is delivered to the carburetor by gravity flow from
the fuel system. In the carburetor, fuel is atomized, proportionally mixed
with intake air, and delivered to the cylinders through intake manifold
tubes. The proportion of atomized fuel to air may be controlled, within
limits, by the mixture control on the instrument panel.

For easy starting in cold weather, the engine is equipped with a
manual primer. The primer is actually a small pump which draws fuel
from the fuel strainer when the plunger is pulled out, and injects itinto the
cylinder intake ports when the plunger is pushed back in. The plunger is
equipped with a lock and, after being pushed full in. must be rotated either
left or right until the knob cannot be pulled out.

COOCLING SYSTEM

Ram air for engine cooling enters through two intake openings in the
frontofthe engine cowling. The cooling airis directed around the cylinders
and other areas of the engine by baffling, andisthen exhausted through an
opening at the bottom aft edge of the cowling, No manual cooling system
control is provided.

A winterization kit is available for the airplane. Details of this kit are
presented in Section 8, Supplements.

PROPELLER

The airplane is equipped with a two-bladed, fixed-pitch, one-piece
forged aluminum alloy propeller which is ancdized to retard corrosion.
The propeller is 75 inches in diameter.

FUEL SYSTEM

The airplane may be equipped with a standard fuel system or either of
two long range systems (see fipure 7-6). Each system consists of two
vented fuel tanks (one tank in each wing), & four-position selector valve,
fuel strainer, manual primer, and carburetor. The 68-gallon long range
system utilizes integral tanks and the other two systems employ remova-
ble aluminum tanks. Refer to figure 7-5 for fuel quantity data for each
system.

Fuel flows by gravity from the two wing tanks to a four-position selec-
tor valve, labeled BOTH, RIGHT, LEPFT, and OFF. The selector handle must
be pushed down before it can be rotated from RIGHT or LEFT to OFF, With
the seleotor valve in either the BOTH, LEFT, or RIGHT position, fuel flows
through a strainer to the carburetor. From the carburetor, mixed fuel and
gir flows to the cylinders through intake manifold tubes. The manual
primer draws its fuel from the fuel strainer and injects it into the cylinder
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FUEL QUANTITY DATA (U.S. GALLONS)
FUEL TANKS FUEL TOTAL| TOTAL TOTAL
LEVEL FUEL | UNUSABLE USABLE
[QUANTITY ALL FLIGHT
EACH TANK) CONDITIONS
FULL
STANDARD (21.5) 43 3 40
FULL
LONG RANGE (27) 54 4 50
FULL
68 B 62
LONG RANGE {34}
INTEGRAL TANKS
{ R NKS) mmw%nmu 48 8 42

Figure 7-5. Fuel Quantity Data

intake ports.

Fuel system venting is essential to system operation. Blockage of the
system will result in decreasing fuel flow and eventual engine stoppage.
Venting is accomplished by an interconnecting line from the right fuel
tenk to the left tank. The left fuel tank is vented overboard through a vent
line, equipped with a check valve, which protrudes from the bottom
surface of the left wing near the wing strut. The right fuel tank filler cap is
also vented.

When long range integral tanks are installed, the airplane may be
serviced to a reduced capacity to permit heavier cabin loadings. This is
accomplished by filling each tank to the bottom edge of the fuel filler
collar, thus giving a reduced fuel load of 24 gallons in each tank (21 gallons
usable in all flight conditions).

Fuel quantity is measured by two float-type fuel quantity transmitters
(one in each tank) and indicated by two electrically-operated fuel quantity
indicators on the left side of the instrument panel. An empty tank is
indicated by a red line and the letter E. When an indicator shows an empty
tank, approximately 1.5 gallons remain in a standard tank, and 2 gallons
remain in a long range tank (3 galions when long range integral tanks are
installed) as unusable fuel. The indicators cannot be relied upon for
accurate readings during skids, slips, or unusual attitudes.

The fuel selector valve should be in the BOTH position for takeoff,
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FUEL QUANTITY INDICATORS
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Figure 7-8. Fuel System (Standard and Long Range)
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climb, landing, and maneuvers that involve prolonged slips or skid
Operation from either LEFT or RIGHT tank is reserved for cruising fligh

NOTE

When the fuel selector valve handle is in the BOTH
position in cruising flight, unequal fuel flow from each
tank may ocour if the wings are not maintained exactly
level. Resulting wing heaviness can be alleviated gradu-
ally by turning the selector valve handle to the tank in the
“heavy" wing.

NOTE

When the fuel tanks are 1/4 full or less, prolonged uncoor-
dinated flight such as slips or skids can uncover the fuel
tank outlets. Therefors, if operating with one fuel tank dry
or if operating on LEFT or RIGHT tank when 1/4 full or
less, do not allow the airplane to remain in uncoordinated
flight for periods in excess of 30 seconds,

NOTE

It is not practicel to measure the time required to consume
all of the fuel in one tank, end, after switching to the
opposite tanl, expect an aquel duration from the remain-
ing fuel. The airspace in both fuel tanks is interconnected
by avent line and, therefore, some sloshing of fuel between
tanks can be expected when the tanks are nearly full and
the wings are not level.

The fuel system is equipped with drain valves to provide & mean
for the examination of fuel in the system for contamination and grade, Th
system should be examined before the first flight of every day and afte
each refueling, by using the sampler cup provided to drain fuel from th
wing tank sump drains and fuel selector drain (on the fuselage belly aft o
the nosewheel). Also, drain a sample of fuel from the fuel strainer b;
utilizing the fuel strainer drain control under the access door on the af
right side of the top engine cowling. If any evidence of fuel contaminatio:
is found, it must be eliminated in accordance with the Preflight Inspectio
checklist and the discussion in Section 8 of this handbook. If tekeof
weight limitations for the next flight permit, the fue! tanks should b
filled after each flight to prevent condensation.

BRAKE SYSTEM

The airplane has a single-disc, hydraulically-actuated brake on eac
main landing gear wheel. Each brake is connected, by a hydraulicline, to
master cylinder attached to sach of the pilot’s rudder pedals. The brake
are operated by applying pressure to the top of either the left (pilot's) o
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right (copilot's) set of rudder pedals, which are interconnected. When the
airplane is parked, both main wheel brakes may be set by utilizing the
parking brake which is operated by a handle under the left side of the
instrument panel. To apply the parking brake, set the brakes with the
rudder pedals, pull the handle aft, and rotate it 90° down.

For maximum brake life, keep the brake system properly maintained,
and minimize brake usage during taxi operations and landings.

Some of the symptoms of impending brake failure are: gradual
decrease in braking action after bralte application, noisy or dragging
brakes, soft or spongy pedals, and excessive travel end wealk braking
action. If any of these symptoms appear, the brake system is in need of
immediate attention. If, during taxi or landing roll, braking action de-
creases, let up on the pedals and then re-apply the brakes with heavy
pressure, If the brakes become spongy or pedal travel increases, pumping
the pedals should build braking pressure. If one brake becomes weak or
fails, use the other brake sparingly while using opposite rudder, as
required, to offset the good bralee.

ELECTRICAL SYSTEM

The airplane is equipped with a 28-volt, direct-current electrical
system (see figure 7-7). The system is powered by a belt-driven, 60-amp
alternator and a 24-volt battery {a heavy duty battery is available)}, located
on the leit forward side of the firewall. Power is supplied to most general
electrical and all avionics circuits through the primary bus bar and the
avionics bus bar, which are interconnected by an avionics power switch,
The primary bus is on anytimae the master switch is turned on, and is not
affected by starter or external powser usage. Both bus bars are on anytime
the master and avionics power switches are turned on.

CAUTION

Prior to turning the master switch on or off, starting the
engine or applying an external power source, the avionies
power switch, labeled AVIONICS POWER, should be
turned off to prevent any harmful transient voltage from
damaging the avionics squipment.

MASTER SWITCH

The master switch is a split-rocker type switch labeled MASTER, and
is ON in the up position and off in the down position. The right half of the
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switch, labeled BAT, controls all electrical power to the airplane, The left
half, labeled ALT, controls the alternator.

Normally, both sides of the master switch should be used simultane-
ously; however, the BAT side of the switch could be turned on separately to
check equipment while on the ground. To check or use avionics equipment
or radios while on the ground, the avionies power switch must also be
turned on. The ALT side of the switch, when placed in the off position,
removes the alternator from the electrical system. With this switch in the
off position, the entire electrical load is placed on the battery. Continued
operation with the alternator switch in the off position will reduce battery
power low encugh to open the battery contactor, remove power from the
alternator field, and prevent alternator restart.

AVIONICS POWER SWITCH

Electrical power from the airplane primary bus to the avionics bus {see
figure 7-7) is controlled by a toggle switch/cirouit breaker labeled AV-
IONICS POWER. The switch is looated on the left side of the switch and
control panel and is ON in the up position and off in the down position.
With the switch in the off position, no eleotrical power will be applied to
the avionics equipment, regardless of the position of the master switch or
the individual equipment switches. The avionics power switch also func-
tions as & cirouit breaker. If an electrical malfuncfion should ccour and
cause the oircuit breaker to open, electrical power to the avionmics equip-
ment will be interrupted and the switch will antomatically move to the off
position. If this oceurs, allow the circuit breaker to cool approximately two
minutes before placing the switch in the ON position again. If the cirouit
breaker opens agein, do not reset it. The avionics power switch should be
placed in the off position prior to turning the master switch ON or omm..
starting the engine, or upplying an external power source, and may be uti-
lized in place of the individual avionics equipment switches.

AMMETER

The ammeter, located on the lower left side of the instrument panel,
indicates the amount of current, in amperes, from the alternator to the
battery or from the battery to the airplane electrical system. Whern the
engine is operating and the master switch is turned on, the ammeter
indicates the charging rate applied to the battery. In the event the
alternator is not functioning or the electricalload exceeds the output ofthe
alternator, the ammeter indicates the battery discharge rate.
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ALTERNATOR CONTROL UNIT AND LOW-VOLTAGE WARNING
LIGHT

The airplane is equipped with a combination alternator regulator high-
low voltage control unit mounted on the engine side of the firewall and a
red warning light, labeled LOW VOLTAGE, on the left side of the ingtru-
ment panel above the pilot’s control column.

In the event an over-voltage condition occurs, the alternator control
unit automatically removes alternator field current which shuts down the
alternator. The battery will then supply system current as shown by a
discharge rate on the ammeter. Under these conditions, depending on
electrical system load, the low-voltage warning light will illuminate when
system voliage drops below normal, The alternator control unit may be
raset by turning the master switch off and back on again. If the warning
lipht does nct illuminate, normal alternator charging has resumed:
however, if the light does illuminate again, a malfunction has occurred,
and the flight should be terminated as scon as practicable.

NOTE

INlumination of the low-voltage light and ammeter dis-
charge indications may occur during low RPM conditions
with an electrical load on the system, such as during a low
RPM taxi. Under these conditions, the light will go out at
higher RPM. The master switch need not be recycled since
an over-voltage condition has not oceurred to de-activate
the alternator system.

The warning light may be tested by turning on the landing lights and
momentarily turning off the ALT portion of the master switch while
leaving the BAT portion turned on,

CIRCUIT BREAKERS AND FUSES

Moet of the electrioal cirounits in the airplane are protected by “push-to-
reset” type circuit breakers mounted on the left side of the switch and con-
trol panel. However, the cironit breaker protecting the alternator ocutput
cirenit is the “pull-off” type. In addition to the individual circuit breakers,
s toggle switch/cireuit breaker, labeled AVIONICS POWER, on the left side
of the switch and control panel also protects the avionics systems. The con-
trol wheel map light (if installed) is protected by the NAV LT circuit
breaker and a fuse behind the instruoment panel. Elestrical eircuits which
are not protected by cirounit breakers are the batiery contactor closing {(ex-
ternal power) circuit, clock circuit, flight hour recorder cirouit, and av-
ionios cooling fan circuit. These cirouits are protected by fuses mounted
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adjacent to the battery, except in the case of the avionics cooling fan fuse,
which is located on the left side of the switch and control panel,

Spare fuses are required to be carried in the airplane at all times. Ho
assist the pilot in meeting this requirement, a special spare fuse holder is
located inside the cover of the Pilot's Operating Handbogk. This holder
contains an assortment of spare fuses to be used in the event an installed
fuse requires replacement. If one of the fuses from the holder is used, a re-
placement spare should be obtained for the fuse holder.

GROUND SERVICE PLUG RECEPTACLE

A pround service plug receptacle may be installed to ﬁmdﬁ.ﬁ the use of
an external power source for cold weather starting and during Eu.m..z..%
maintenance work on the electrical and electronic equipment. Details of
the ground service plug receptacle are presented in Section 9, Supple-
ments.

LIGHTING SYSTEMS
EXTERIOR LIGHTING

Conventional navigation lights are located on the wing tips and top of
the rudder, and dual landing/taxilights are located in the left iﬂm leading
edge. Additional lighting is available and includes a mpmwﬁm beacon
mounted on top of the vertical fin, a strobe light on each wing Eﬁ..mbn a
courtesy light recessed into the lower surface of each wing slightly
outboard of the cabin doors. Details of the strobe light sy stem are presented
in Section 8, Supplements. The courtesy lights are operated by the DOME
LIGHTS switch located on the overhead console; push the switch to the
right to turn the lights on. The remaining exterior lights are operated by
rocker switches located on the left switch and control panel; push the
rocker up to the ON position.

The flashing beacon should not be used when flying S:.n_c.mﬂ anE.Qm or
overcast; the flashing light reflected from water droplets or ﬁmwﬂnymmmd the
atmosphere, particularly at night, can produce vertigo and lossof orienta-
tion.

INTERIOR LIGHTING
Instrument panel and switch and control panel lighting is provided by

flood lighting, integral lighting, and post lighting (if Fmﬁmb.m&‘ Em..wﬂum
intensity is controlled by a dual light dimming rheostat equipped with an
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outer knob labeled PANEL LT, and an inner knob labeled RADIO L~
located below the throttle. A slide-type switch (if installed) on the overhea
console, labeled PANEL LIGHTS, is used to select flood lighting in th
FLOOD position, post lighting in the POST position, or a combination ¢
post and flood lighting in the BOTH position.

Instrument panel and switch and control panel flood lighting consist
of a single red flood light in the forward edge of the overhead console. T
use flood lighting, move the slide switch in the overhead console, labele
PANEL LIGHTS, to the FLOOD position and rotate the outer knob on th
light dimming rheostat, labeled PANEL LT, clockwise to the desired ligh
intensity.

Postlights (if installed) are mounted atthe edge of each instrument an:
provide direct lighting. To use post lighting, move the slide switch in thi
overhead console, labeled PANEL LIGHTS, to the POST position anc
rotate the outer knob on the light dimming rheostat, labeled PANEL LT
clockwise to obtain the desired light intensity, When the PANEL LIGETS
switch is placed in the BOTH position, the flood lights and post lights wil
operate simultaneously.

The engine instrument cluster (if post lights are installed), radic
equipment, and magnetic compass have integral lighting. The fuel selecto:
valve handle is illuminated by an externally-mounted light. These lights
operate independently of post or flood lighting. The intensity of this light
ing is controlled by the inner knob on the light dimming rheostat labeled
RADIO LT; rotate the knob clockwise to obtain the desired light intensity,
However, for daylight operation, the compass and engine instrument
lights may be turned off while still maintaining maximum light intensity
for the digital readouts in the radio equipment. This is accomplished by
rotating the RADIO LT knob full counterclockwise, Check that the flood
lights/post lights are turned off for daylight operation by rotating the
PANEL LT knob full counterclockwise,

A cabin dome light, in the aft part of the overhead console. is operated
by a switch near the light. To turn the light on, move the switch to the right.

A control wheel map light is available and is mounted on the hottom of
the pilot's control wheel. The light illuminates the lower portion of the
cabin just forward of the pilot and is helpful when checking maps and other
flight data during night operations. To operate the light, first turn on the
NAV LT switch; then adjust the map light's intensity with the knurled disk
type rheostat control located at the bottom of the control wheel,

A doorpostmaplightislocated on the left forward doorpeast. It contains
both red and white bulbs and may be positioned to illuminate any area
desired by the pilot. The light is controlled by a switch, below the light,
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which is labeled RED, OFF, and WHITE, Placing the switch in the top
position will provide a red light. In the bottom position, standard white
lighting is provided. In the center position, the map light is turned off. Red
light intensity is controlled by the outer knob on the light dimming
rheostat labeled PANEL LT.

The most probable cause of a light failure is a burned out bulb;
however, in the event any of the lighting systems fail to illuminate when
turned on, check the appropriate circuit breaker. If the circuit breaker has
apened (white button popped out), and there is no obvious indication of a
short circuit (smoke or odor), turn off thelight switch of the affected lights,
reset the breaker, and turn tht switch on again. If the breaker opens again,
do not reset it.

CABIN HEATING, VENTILATING AND
DEFROSTING SYSTEM

The temperature and volume of airflow into the cabin can be regulated
by manipulation of the push-pull CABIN HT and CABIN AIR controls (see
figure '7-8), Both controls are the double-button locking type and permit
intermediate settings.

For cabin ventilation, pull the CABIN AIR knob out. To raise the air
temperature, pull the CABIN HT knob out approximately 1/4 to 1/2 inch
for a small amount of cabin heat. Additional heat is available by pulling
the knob out farther; maximum heat is available with the CABIN HT knob
pulled out and the CABIN ATR knob pushed fullin. Whenno heat isdesired
in the cabin, the CABIN HT knob is pushed full in.

Front cabin heat and ventilating air is supplied by outlet holes spaced
across a cabin manifold just forward of the pilot's and copilot’s feet. Rear
cabin heat and air is supplied by two duets from the manifold, one
extending down each side of the cabin to an outlet at the front doorpost at
floor level. Windshield defrost air is also supplied by two ducts leading
from the cabin manifold to defroster outlets near the lower edge of the
windshield. Two knobs control sliding valves in either defroster outlet to
permit regulation of defroster airflow.

Separate adjustable ventilators supply additional air; one near each
upper corner of the windshield supplies air for the pilot and copilot, and
two ventilators are available for the rear cabin area to supply airto therear
seat passengers. The airplane may also be equipped with an air condition-
ing system. Por operating instructions and details concerning this m%mﬂmg.
refer to Section 9, Supplements.
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PITOT-STATIC SYSTEM AND INSTRUMENTS

The pitot-static system supplies ram air pressure to the airspeed
indicator and static pressure to the airspeed indicator, vertical speed
indicator and altimeter. The system is composed of gither an unheated or
heated pitot tube mounted on the lower surface of the left wing, an external
static port on the lower left side of the forward fuselage, and the associated
plumbing necessary to connect the instruments to the sources.

The heated pitot system (if installed) consists of a heating elameant in
the pitot tube, & rocker switeh labeled PITOT HT, a 5-amp circuit brealer,
and associated wiring. The switch and circuit brealer are located on the
left side of the switch and control panel. When the pitot heat switch is
turned on, the element in the pitot tube is heated elecirically to maintain
proper operation in possible icing conditions. Pitot heat should be used
only as required.

A static pressure alternate source valve may be installed on the switch
and control panel below the throttle, and can be used if the sxternal static
source iz malfunctioning. This valve supplies static pressure from inside
the cabin instead of the external static port.

If erroneous instrument readings are suspected due to water or ice in
the pressure line going to the standard external static pressure source, the
alternate static source valve should be pulled on.

Pressures within the cabin will vary with open heater/vents and
windows. Refer to Section 5 for the effect of varying cabin pressures on
airspeed readings.

AIRSPEED INDICATOR

The airspeed indicator is calibrated in knots and miles per hour.
Limitation and range markings (in KIAS) include the white arc (33 to 85
knots), green arc (44 to 127 knots), yellow arc (127 to 158 knots), and a red
line (158 knots),

If & true airspeed indicator is installed, it is equipped with a rotatable
ring which works in conjunction with the airspesd indicator dial in a
manner similar {o the operation of a flight computer. To operate the
indicator, first rotate the ring until pressure altitude is aligned with
outside air temperature in degrees Fahrenheit. Pressure altitude should
not be confused with indicated alfitude. To obtain pressure altitude,
momentarily set the barometric scale on the altimeter to 29.92 and read
pressure altitude on the altimeter. Be sure to return the altimeter baromet-
ric scale to the original barometric setting after pressure altitude has been
obtained. Having set the ring to correct for altitude and temperature, read
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the true airspeed shown on the rotatable ring by the indicator pointer. For
best accuracy, the indicated mirspeed should be corrected to calibrated
airspeed by referring to the Airspeed Calibration chart in Section 5.
Knowing the calibrated airspeed, read true airspeed on the ring opposite
the calibrated airspeed.

VERTICAL SPEED INDICATOR

The vertical speed indicator depicts airplane rate of climb or descent in
feet per minute. The pointer is actuated by atmospheric pressure chdnges
resulting from changes of altitude as supplied by the static source.

ALTIMETER

Airplane altitude is depicted by a barometric type altimeter. A knot
near the lower left portion of the indicator provides adjustment of the
instrument’s barometric scale to the current altimeter setting,

VACUUM SYSTEM AND INSTRUMENTS

An engine-driven vacuum system (see figure 7-9) provides the suction
necessary to operate the attitude indioator and directional indicator. The
system consists of a vacuum pump mounted on the engine, a vacuum reliel
valve and vacuum gystem air filter on the aft side of the firewall below the
instrument panel, vacuum-operated instruments, and a suction gage and
low-vacuum warning light on the left side of the instrument panel. An op-
tional electrically-driven standby vacuwm pump may also be installed. It is
designed to provide adequate vacuwm in the event of failure of the engine-
driven. pump. Details of this system are presented in Section 8, Supple
ments.

ATTITUDE INDICATOR

The attitude indicator gives a visual indication of flight attitude. Bank
attitude is presented by a pointer at the top of the indicator relative to the
bank scale which has index marks at 10°, 20°, 30°, 60°, and 90° either side o
the center mark. Pitch and roll attitudes are presented by a miniature
airplane superimposed over a symbolic horizon area divided into twec
sections by a white horizon bar. The upper “'blue sky' area and the lowen
“ground"” area have arbitrary pitch reference lines useful for pitch attitude
controel. A knob at the bottom of the instrument is provided for in-fligh
adjustment of the miniature airplane to the horizon bar for a more accurate
flight attitude indication.
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DIRECTIONAL INDICATOR

A directional indicator displays airplane heading on a compasscardin
relation to a fixed simulated airplane image and index. The indicator will
precess slightly over a period of time. Therefore, the compass card should
be set in accordance with the magnetic compass just prior to takeoff, and
occasionally re-adjusted on extended “lights, A knob on thelower leftedge
of the instrument is used to adjust the compass card to correct for
precession. :

SUCTION GAGE

The suction gage, located at the upper left corner of the instrument
panel, is calibrated in inches of meroury and indicates suction available for
operation of the attitude and direotional indieators. The desired suction
range is 4.5 to 5.4 inches of mercury. Normally, a sucticn reading out of
this range may indicate a system malfunction or improper adjustment,
and in this case, the indicators should not be considered reliable. However,
due to lower atmospheric pressures al higher altitudes, the suction gage
may indicate as low as 4.0 in. Hg. at 20,000 feet and still be adequate for
normal system operation.

LOW-VACUUM WARNING LIGHT

A red low-vacuum warning light is installed on the instrument panel
to warn the pilot of a possible low-vacuum condition existing in the
vacuum system, Illumination of the light warns the pilot to check the
suction gage and to be alert for possible erroneous vacuum-driven gyro
instrument indications.

OUTSIDE AIR TEMPERATURE (OAT) GAGE

An outside air temperature (OAT) gage is installed in the right wing
root ventilator. The gage is calibrated in both Fahrenheit and Centigrade.
For best indicator accuragy, air should be flowing through the ventilator
across the probe.

STALL WARNING SYSTEM

The airplane is equipped with a pneumatic-type stall warning systerr
consisting of an inlet in the leading edge of the left wing, an air-operatec
horn nearthe upperleft corner of the windshield, and associated plumbing
Astheairplane approaches a stall,the low pressure on the upper surface o:
the wings moves forward around the leading edge of the wings. This lon
pressure creates a differential pressure in the stall warning system whicl
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draws ajrthrough the warning horn, resulting in an audible warning at5to
10 knots above stall in all flight conditions.

The stall warning system should be checked during the preflipght
inspection by placing a clean handkerchief over the vent opening and

applying suction. A sound from the warning horn will confirm that the
system is operative.

AVIONICS SUPPORT EQUIPMENT

If the airplane is equipped with avionics, various avionics support
equipment may also be installed. Equipment aveilable includes an avio-
nies cooling fan, microphone-headset installations and control surface
static dischargers. The following paragraphs discuss these items. Des-

cription and operation of radio equipment is covered in Section 8 of this
handbook.

AVIONICS COOLING FAN

An avionies ocooling fan system is provided whenever a factory-instal-
led Nav/Com radio is installed. The system is desigmed to provide internal
cooling' air from a small electrio fan to the avionics units and thereby elim-

inate the possibility of moisture contamination using an external cooling
air source.

Power to the elestric fan is supplied direotly from a fuse, labeled AVN
FAN, located on the left switch and control panel. Hence, power is supplied
to the fan anytime the master and avionics power switches are O,

MICROPHONE-HEADSET INSTALLATIONS

Three types of microphone-headset installations are offered. The
standard system provided with avionics equipment includes a hand-held
microphone and separate headset. The keying switch for this microphone
is on the microphone. Two optional microphone-headset installations are
also available; these feature a single-unit microphone-headset combina-
tion which permits the pilot or front Passenger to conduct radio communi-
cations without interrupting ather control operations to handle a hand-
held microphone. One microphone-headset combination is a lightweight
type without a padded headset and the other version has a padded headset.
The microphone-headset combinations utilize & remote keying switch
located on the left grip of the pilot's control wheel and, if an optional
intercom system is installed, a second switch on the right grip of the front
passenger’s control wheel, The microphone and headsst jacks are located
on the lower left and right sides of the instrument panel. Audio to all thrae
headsets is controlled by the individual audio selector switches and
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adjusted for volume level by using the selected receiver volume controls.

NOTE

To ensure audibility and clarity when transmitting with
the hand-held microphone, always hold it as olosely as pos-
sible to the lips, then key the microphone and mm_mm.wn di-
rectly into it. Avoid covering opening on back side of
microphone for optimum noise canceling.

STATIC DISCHARGERS

If frequent IFR flights are planned, installation of ﬁwcw..e%ﬁm mﬂmﬂm
dischargers is recommended to improve H.mn.wc. no_...naza.owﬁosm during
flight through dust or various forms of _um.mnﬂ;mﬂon mamﬂu. SnOW Or ice
crystals). Under these conditions, the UEE-EU and discharge of static
electricity from the trailing edges of the wings, rudder, mﬂdﬁ‘oﬁ propeller
tips and radio antennas can result in loss of usable radio mwmumpm.o:. all
communications and navigation radio equipment. Usually the ADF is firs!
to be affected and VHF communication equipment is the lasttobe affected.

Installation of static dischargers reduces interference .mnmzd mﬁ.mnﬁ;w.
tion static, but it is possible to encounter severe precipitation static
conditions which might cause the loss of radio signals, even with .mﬂmﬂn
dischargers installed. Whenever possible, m.<o.E x.uosﬁ severe mﬂmowﬁ:m.
tion areas to prevent loss of nmﬁmu.n_m‘E.m .H.mapo sipnals. If m<camnnmu.pm
impractical. minimize airspeed and anticipate temporary loss of radio
signals while in these areas.

Statie dischargers lose their effectiveness with age, N.E_u gmammﬂam
should be checked periodically (at least at every Eﬁmu Emﬁmaﬂouu c.u
qualified avionics technicians, eto. If testing equipment is not qu._m.Em. w
is recommended that the wicks be replaced avery two years, especially i
the airplane is operated frequently in IFR conditions.

CABIN FEATURES
CABIN FIRE EXTINGUISHER

A portable Halon 1211 (Bromochlorodifluoromethane) ».W.,m .munﬂﬁ.
guisher is available for installation on the floorboard near the pilot's seat
where it would be accessible in case of fire. The extinguisher wm.m an Un-
derwriters Laboratories classification of 5B:C. If installed, the extinguisher
should be checked prior to each flight to ensure that its botile pressure, as
indicated by the gage on the bottle, is within the green arc (approximately
125 psi) and the operating lever lock pin is securely in place.
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To operate the fire extinguisher:

1. Loosen retaining clamp(s) and remove extinguisher from bracket.

2. Hold extinguisher upright, pull operating lever lock pin, and
press lever while directing the discharge at the base of the fire at
the near edge. Progress toward the back of the fire by moving the
nozzle rapidly with a side-to-side sweeping motion.

CAUTION

Care must be taken not to direct the initial discharge di-
rectly at the burning surface at close range (less than five
feet) because the high velooity stream may cause splashing
and/or scattering of the burning material,

3. Anticipate approximaiely eight seconds of discharge duration.

WARNING

Ventilate the cabin promptly after successfully extinguish-
ing the fire to reduce the gases produced by thermal de-
composition.

Fire extinguishers should be recharged by a qualified fire extin-
guisher agenay after each use. Such agencies are listed under “Fire Extin-
guisher” in the telephone directory. After recharging, secure the extin-
guisher to its mounting bracket; do not allow it to lie loose on shelves or
seats,
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CESSNA SECTION &
MODEL 172P HANDLING, SERVICE
& MAINTENANCE

INTRODUCTION

This section contains factory-recommended procedures for prope:
ground handling and routine care and servicing of your Cessna. It alsc
identifies certain inspection and maintenance requirements which must
be followed if your airplane is to retain that new-plane performance anc
dependability. It is wise to follow a planned schedule of lubrication anc
preventive maintenance based on climatic and flying conditions encoun-
tered in your locality,

Keep in touch with your Cessna Dealer and take advantage of hie
knowledge and experience. He knows your airplane and how to maintain
it. He will remind you when lubrications and oil changes are necessary
and about other seasonal and periodic services.

IDENTIFICATION PLATE

All correspondence regarding your airplane should include the SE-
RIAL NUMBER. The Serial Number, Model Number, Production Certifi-
cate Number (PC) and Type Certificate Number {TC) can be found on the
Tdentification Plate, located on the lower part of the left forward doorpost
Located adjacent to the Identification Plate is a Finish and Trim Plate
which contains a code describing the interior color scheme and exterior
paint combination of the airplane. The code may be used in conjunction
with an applicable Parts Catalog if finish and trim information is needed

CESSNA OWNER ADVISORIES

Cessna Owner Advisories are sent to Cessna Aircraft owners at nc
charge to inform them about mandatory and/or beneficial aircraft service
requirements and product improvements:

United States Aircraft Owners

If your mircraft is registered in the U, 8., appropriate Cessna Owner
Advisories will be mailed to you automatically according to the latest
airgraft registration name and address provided to the FAA.

If you require a duplicate QOwner Advisory to be sent to an address dif-
ferent from the FAA airoraft registration address, please complete and
return an Owner Advisory Application (otherwise no action is required
on your part).

International Aircraft Owners

To receive Cessna Owner Advisories, please complete and return an

Owmner Advisory Application.
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Receipt of a valid Owner Advisory Application will establish your
Cessna Owner Advisory service {(duplicate Owner Advisory service for U.S.
airgraft owners) for one year, after which you will be sent a renewsl
notice,

PUBLICATIONS

Various publications and flight operation aids are furnished in the
airplane when delivered from the factory. These items are listed below.

CUSTOMER CARE PROGRAM HANDBOOK

FILOT'S OPERATING HANDBOOK AND FAA APPROVED AIRPLANYE
FLIGHT MANUAL

PILOT'S CHECKLISTS

POWER COMPUTER

CESSNA DEALER DIRECTORY

The following additional publications, plus many other supplies that
are applicable to your airplane, are available from your Cessna Dealer.

¢ INFORMATION MANUAL (Contains Pilot's Operating Handbook
Information)
* SERVICE MANUALS AND PARTS CATALQOGS FOR YOUR:
ATRPLANE .
ENGINE AND ACCESSORIES
AVIONICS AND AUTOPILOT

Your Cessna Dealer has a Customer Care Supplies Catalog cavering
all available items, many of which he keeps on hand. He will be happy to
place an order for any item which is not in stock.

NOTE

A Pilot's Operating Handbook and FAA Approved Airplane
Flight Manual which is lost or destroyed may be replaced
by contacting your Cessna Dealer. An affidavit containing
the owner's name, airplane serial number and registration
number must be included in replacement requests since
the Pilot's Operating Handbook and FAA Approved
Airplane Flight Manual is identified for speoific airplanes
only.

AIRPLANE FILE

There are miscellaneous data, information and licenses that are a part
of the airplane file. The following is & checklist for that file. In addition, a
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periodic check should be made of the latest Federal Aviation Regulations
to ensure that all data requirements are met,

A. To be displayed in the airplane at all times:
1. Alircraft Airworthiness Certificate (FAA Form B100-2),
2. Aircraft Registration Certificate (FAA Form 8050-3).
3. Adrcraft Radio Station License, if transmitterinstalled (FCC Form
556).
B. To be carried in the airplane at all times:
1. Pilot's Operating Handbook and FAA Approved Airplane Flight
Manual.
2, Weight and Balance, and associated papers (latest copy of the
Repair and Alteration Form, FAA Form 337, if applicable).
3. Eguipment List,
C. To be made available upon request:
1. Airplane Log Book.
2. Bngine Log Book.

Most of the items listed are required by the United States Federal
Aviation Regulations. Since the Regulations of other nations may require
other documents and data, owners of airplanes notregistered inthe United
States should check with their own aviation officials to determine their
individual requirements,

Cessna recommends that these items, plus the Pilot's Checklists, Power
Computer, Customer Care Program Handbook and Customer Care Card, be
carried in the airplane at all times.

AIRPLANE INSPECTION PERIODS
FAA REQUIRED INSPECTIONS

As required by Federal Aviation Regulations, all civil aircraft of U.S.
registry must undergo a complete inspection (annual} each twelve calend-
ar months, In addition to the required ANNUAIL inspection, aircraft
operated commercially (for hire} must have a complete inspaction every
100 hours of operation.

The FAA may require other inspections by the issuance of airworthi-
ness directives applicable to the airplane, engine, propeller and compo-
nents. It is the responsibility of the owner/operator to ensure compliance
with all applicable airworthiness directives and, when theinspectionsare
repetitive, to take appropriste steps to prevent inadvertent noncom-
pliance, .

In lieu of the 100 HOUR and ANNUAL inspection requirements, an
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airplane may be inspected in accordance with a progressive inspection
schedule, which allows the work load tobedivided into smaller operations
that can be accomplished in shorter time periods.

The Cessna Progressive Care Program has heen developed to provide a
modern progressive inspection schedule that satisfies the complete
airplane inspection requirements of both the 100 HOUR and ANNUAL in-
spections as applicable to Cessne airplanes. The program assists the owner
in his responsibility to comply with all FAA inspection requirements, while
ensuring timely replacement of life-limited parts and adherence to factory-
recommended inspection intervals and maintenance procedures.

CESSNA PROGRESSIVE CARE

The Cessna Progressive Care Program has been designed to help you
realize maximum utilization of your airplane at a minimum cost and
downtime. Under this program, your airplane is inspected and maintained
in four operations. The four operations are recycled each 200 hours and
are recorded in a specially provided Airoraft Inspection Log as each opera-
tion is conduoted.

The Cessna Aircraff Company recommends Progressive Care for
airplanes that are being flown 200 hours or more per year, and the 100-
hour inspection for all other airplanes. The procedures for the Progressive
Care Program and the 100-hour inspeetion have been carefully worked out
by the factory and are followed by the Cessna Dealer Organization, The
complete familiarity of Cessna Dealers with Cessna equipment and factory-
approved procedures provides the highest level of service possible at lower
cost to Cessna owners.

Regardless of the inspection method selected by the owner, he should
keepinmindthat FAR Part 43 and FAH Part 91 establishes the requirement
that properly certified agencies or personnel accomplish all required FAA
inspections and most of the manufacturer recommendsd inspections.

CESSNA CUSTOMER CARE PROGRAM

Specific benefits and provisions of the Cessna Warranty plus other im-
portant benefits for you are contained in your Custmer Care Program
Handbook supplied with your airplane. You will want to thoroughly re-
view your Customer Care Program Handbook and keep it in your airplane
at all times,

An initial inspection and either a Progressive Care Operation No. 1 or
the first 100-hour inspection will be performed within the first 6 months
of ownership -at no charge to you. If you take delivery from your Dealer,
the initial inspection will have been performed before delivery of the
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airplane to you. If you pick up your airplane at the factory, plan to take if
to your Dealer within 30 days after you talke delivery, so the initial inspec
tion may be performed allowing the Dealer to make any minor adjustment:
which may be necessary.

You will also want to return to your Dealer either at 50 hours for you
first Progressive Care Operation, or at 100 hours for your first 100-hou
inspection depending on which program you choose to establish for you
airplane. While these important inspections will be performed for you b
any Cessna Dealer, in most cases you will prefer to have the Desaler fror
whom you purchased the airplane accomplish this work.

PILOT CONDUCTED PREVENTIVE
MAINTENANCE

A certified pilot who owns or operates an airplane not used as an ak
carrier is authorized by FAR Part 43to perform limited maintenance on hi:
airplane. Refer to FAR Part 43 for a list of the specific maintenanc
operations which are allowed.

NOTE
Pilots operating airplanes of other than U.S. registry
should refer to the regulations of the country of certifica-
tion for information on preventive meintenance that may
be performed by pilots.

A Service Manual should be obtained prior to performing any preven
tive maintenance to ensure that proper procedures are followed. You
Cessna Dealer-should be contacted for further information or for require
maintenance which must be accomplished by appropriately license
personnel.

ALTERATIONS OR REPAIRS

It is essential that the FAA be contacted prior to any alterations onth
airplane to ensure that airworthiness of the airplane is not violatet
Alterations or repairs to the airplane must be accomplished by license
personnel.

GROUND HANDLING .
TOWING

The airplane is most easily and safely maneuvered by hand with th
tow-bar attached to the nose wheel {the tow bar is stowed on the floor i1
the baggage area). When towing with a vehicle, do not exceed the nos
gear turning angle of 30° either side of center, or damage to the gear wil
result.
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CAUTION

Remave any installed rudder lock before towing.

If the airplane is towed or pushed over a rough surface during hang-
aring, watch that the normal cushioning astion of the nose strut does not
cause excessive vertical movement of the tail and the resulting contact
with low hangar doors or structure. A flat nose tire or deflated strut will
also inorease tail height.

PARKING

When parking the airplane, head into the wind and set the parking
brakes. Do not set the parking brakes during cold weather when accumu-
lated moisture may freeze the braltes, or when the brakes are overheated.
Install the contro] wheellock and chock the wheels. In severe weather and
high wind conditions, tie the airplane down as outlined in the following

paragraph.
TIE-DOWN

Proper tie-down procedures is the best precaution against damage to
the parked airplane by gusty or strong winds, To tie-down the airplane
securely, proceed as follows:

1. Set the parking brake and install the control whesl lock.

2. Install a surface control lock over the fin and rudder,

3. Tie sufficiently strong ropes or chains (700 pounds tensile
strength) to the wing, tail, and nose tie-down fittings and secure
each rope or chain to a ramp tie-down,

4. Install a pitot tube cover.

JACKING

When a requirement exists to jack the entire airplaneoffthepround, or
when wing jack points are used in the jacking operation, refer to the
Service Manual for specific procedures and equipment required.

Individual main geart may be jacked by using the jack pad which is
Incorporated in the main landing gear strut step bracket. When using the
individual gear strut jack pad, flexibility of the gear strut will cause the
main wheel to slide inboard as the wheel is raised, tilting the jack. The jack
must then be lowered for a second jacking operation. Donot jack both main
wheels simultaneocusly using the individual main gear jack pads.

If nose gear maintenance is required, the nose wheel may be raised off
the ground by pressing down on a tailcone bulkhead, just forward of the
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horizontal stabilizer, and allowing the tail to rest on the tail tie-down ring
NOTE

Do not apply pressure on the elevator or cutboard stabiliz-
er surfaces. When pushing on the tailcone, always apply
pressure at a bulkhead to avoid buckling the skin.

To assist in raising and holding the nose whsel off the ground, weigh'
down the tail by placing sand-bags, or suitable weights, on each side of the
horizontal stabilizer, next to the fuselage. If pround anchors are available
the tail should be securely tied down.

NOTE

Ensure that the nose will be held off the ground under all
conditions by means of suitable stands or supports under
weight supporting bulkheads nearthenose of the airplane.

LEVELING

Longitudinal leveling of the airplane is accomplished by placing a
level on leveling screws located on the left side of the tailcone. Deflate the
nose tire and/or lower or raise the nose strut to properly center the bubble
in the lsvel. Corresponding points on both upper door sills may be used to
level the airplane laterally.

FLYABLE STORAGE

Alirplanes placed in non-operational storagefor a maximum of 30 days
or those which receive only intermittent operational use for the first 25
hours are considered in flyable storage status, Every seventh day during
these periods, the propeller should be rotated by hand through five
revolutions. This action “limbers" the oil and prevents any accumulation
of corrosion on engine cylinder walls,

WARNING

For maximum safety, check that the ignition switch is
OFF, the throttle is closed, the mixture controlisin theidle
cut-off position, andthe airplaneis secured before rotating
the propeller by hand. Do not stand within the arc of the
propeller blades while turning the propeller.

After 30 days, the airplane should be flown for 30 minutes or a ground
runup should be made just long enough to produce an oil temperature
within the lower green arc range. Excessive ground runup should be
avoided.

Engine runup also helps to eliminate excessive aceumulations of
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waterin the fuel system and other air spacesintheengine. Keepfuel tanks
full to minimize condensation in the tanks. Keep the battery fully charged
lo prevent the electrolyte from freezingin cold weather. Ifthe airplaneisto
be stored temporarily, or indefinitely, refer to the Serviee Manual for
proper storage procedures, ,

SERVICING

In addition to the PREFLIGHT INSPECTION covered in Section 4,
COMPLETE servicing, inspection, andtest requirements for your airplane
are detailed in the Service Manual. The Service Manual outlines all items
which require attention at specific intervals plus those items which
require servicing, inspection, and/or testing at special intervals.

Since Cessna Dealers conduct all service, inspection, and test proce-
dures in accordance with applicable Service Manuals, it is recommended
that you contact your Cessna Dealer concerning these requirements and
begin seheduling your airplane for service at the recommended intervals,

Cessna Progressive Care ensures that these requirements are accomp-
lished at the required intervals to comply with the 100-hour or ANNUAL
inspection as previcusly covered.

Depending on various flight operations, your local Government
Aviation Agency may require additional service, inspections, ortests. For
these regulatory requirements, owners should check with local aviation
officials where the airplane is being operated.

For quick and ready reference, quantities, materials, and specifica-
tions for frequently used service items are as follows.

OIL

OIL SPECIFICATION --
MIT-L-6082 Aviation Grade Straight Mineral Oil: Used when the
airplane was delivered from the factory and should be used to re-
plenish the supply during the first 25 hours, This oil should be
drained after the first 25 hours of operation. Refill the engine and con-
tinue to use until a total of 50 hours has sccumulated or oil consump-
tion has stabilized.

MIT-1-22851 Aviation Grade Ashless Dispersant 0il: Oil conforming to
Avoo Lycoming Service Imstruction No. 1014, and all revisions and
supplements thereto, must be used after first 50 hours or oil con-
sumption has stabilized,
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RECOMMENDED VISCOSITY FOR TEMPERATURE RANGE --
All temperatures, use multi-viscosity cil or
Above 16° C (80° F), use SAK 50
-1° C (30° F) to 32° C (90° F), use SAE 40
-18° C (0° F) to 21° C (70° F), use SAE 30

NOTE

When operating temperatures overlap, use the lighter
grade of oil.

CAPACITY OF ENGINE SUMP -- 7 Quarts. ) )
Do not operate on less than 5 quarts. For mNSnnmn flight, m.H: to 4 ncwzﬂm
These quantities refer to oil dipstick level readings. During cil and oi’

filter changes, one additional quart is required,

FILTER CHANGE -- . .
OHH.MWH.MW %M..&um_._ 25 hours of operation, drain a.:w engine oil sump m..M:
replace the filter. Refill sump with mﬁ.m.uﬂ.m_.: n.zﬁmu.mp. oil and use _.:.wE M
total of 50 hours has accumulated or oil consumption has stabilize
then change to ashless dispersant oil. Drain the engine oil mﬁ:.mw ant
replace the oil filter again at the first 50 hours; thereafter, the oil anc
filter change may be extended to 100-hour intervals, Change mbm.uﬂm%w.
and replace filter at least every 8 months even ﬂwﬂ.uﬁm.._u less than the
recommended hours have mnnﬁEEwﬁm@. Reduce intervals H.On.vmw
longed operation in dusty areas, noE nwudm.ﬁm.m..on when short flights
and long idle periods result in sludging conditions,

NOTE

During the first 25-hour oil and filter o:mnmm.. a mmz.mwm_
inspection of the overall engine ooaﬁmns.:m.nﬁ is H.mn_E.H.mn_.
Items which are not normally checked during a preflight
inspection should be given special m.nmnﬁon.. Hoses, Hmnm_
lines and fittings should be inspected for signs of oil m.zn_
fuel leaks, and checked for abrasions, chafing, mmnzu.:ur
proper routing and support, and evidence of amﬁmEonSoa.
Inspect the intake and exhaust systems for cracks. evi-
dence of leakage, and security of attachment. Engine
controls and linkages should be nwmnxm.a for freedom of
movement through their full range, security um.m;nmnnﬂm:"
and evidence of wear, Inspect wiring for security. n:m.aﬁm.
burning, defective insulation, loose or _u.H.anu terminals,
heat deterioration, and corroded ferminals. Dw.mow the
alternator belt in accordance with Service Manual instruc-
tions, and retighten if necessary. A periodic check of these
items during subsequent servicing operations is recom-
mended.
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FUEL

APPROVED FUEL GRADES (AND COLORS) --
100LL Grade Aviation Fuel {Blue).
100 (Formerly 100/130} Grade Aviation Fuel {(Green).

NOTE

Isopropyl alechol or ethylene glycol monomethyl ether
may be added to the fuel supply in quantities not to exceed
19 or .15% by volume, respectively, of the total, Refer to
Fuel Additives in later paragraphs for additional informa-
tion.

CAPACITY BEACH STANDARD TANK -- 21.5 Gallons.
CAPACITY EACH LONG RANGE TANK -- 27 Gallons.
CAPACITY EACH INTEGRAL TANK -- 34 Gallons.

NOTE

To ensure meximum fuel capacity when refueling and
minimize cross-feeding when parked ona sloping suriace,
place the fuel selector walve in either LEFT or RIGHT
position.

NOTE

Service the fuel system after emch flight, and keep fuel
tanks full to minimize condensation in the tanks.

FUEL ADDITIVES --
Strict adherence to recommended preflight draining instructions as
called for in Section 4 will eliminate any free water accumulations
from the tank sumps. While small amounts of water may still remain in
sclution in the gasoline, it will normally be consumed and go unno-
ticed in the operation of the engine.

One exception to this can be encountered when operating under the
combined effect of: (1) use of certain fuels, with (2) high humidity
conditions on the ground (3) followed by flight at high altitude and low
tentperature. Under these unusual conditions, small amounts of water
in solution can precipitate from the fuel stream and freeze in sufficient
guantites to induce partial icing of the engine fuel system.

While these conditions are quite rare and will not normally pose a

problem to owners and operators, they do exist in certain areas of the
world and consequently must be dealt with, when encountered.
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Therefore, to alleviate the possibility of fuel icing occurring unde
these unusual conditions, it is permissible to add isopropyl alcohol o
ethylene glycol monomethyl ether (EGME) compound to the fue
supply.

The introduction of alecohol or EGME compound into the fuel provide:
two distinet effects: (1) it absorbs the dissolved water from the gasolin
and (2) alcohol has a freezing temperature depressant effect.
Alcohol, if used, is to be blended with the fuel in a concentration of 1%
by volurne. Concentrations greater than 1% are not recommendet
since they can be detrimental to fuel tank materials.

The manner in which the alcohol is added to the fuel is significan
because alcohol is mosteffective when itiscompletely dissolved in the
fuel. To ensure proper mixing, the following is recommended:

1. TForhestresults, the alcochol should be added duringthe fueling
operation by pouring the alcohol directly on the fuel streamrr
issuing from the fueling nozzle.

2. An alternate method that may be used is to premix the
complete alcohel dosage with some fuel in a separate clear
container (approximately 2-3 gallon capacity) and ther
transferring this mixture to the tank prior to the fuel operation

Isopropyl alcohol with a maximum water content not to exceed .49
by volume must be used, such as anti-leing fluid (MIL-F-5566) or isof
ropyl aleohol (Federal Specification TT-I-735a). Figure 8-1 provides al
cohol-fuel mixing ratio information.,

Ethylene glycol monomethyl ether (EGME) compound, in complianc
with MIL-I-27686 or Phillips PFA-55MB, if used, must be carefull
mixed with the fuel in concentrations not to exceed .15% by volume
Figure 8-1 provides EGME-fuel mixing ratic information.

CAUTION

Mixing of the EGME compound with the fuel is extremely
important because a concentration in excess of that recom-
mended (.15% by volume maximum) will result in detri-
mental effects to the fuel tanks, such as deterioration of
protective primer and sealants and damage to O-rings and
seals in the fuel system and engine components. Use only
blending equipment that is recommended by the manufac-
turer to obtain proper proportioning.
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Figure 8-1. Additive Mixing Ratic

CAUTION

Do not allow the concentrated EGME compound to comein
contact with the airplane finish or fuel cell as damage can
result.

Prolonged storage of the airplane will result in a water buildup in the
fuel which “leeches out” the additive. An indication of this is when an
excessive amount of water accumulates in the fuel tank sumps. The
concentration can be checked using a differential refractometer. It is
imperative that the technical manual for the differential refractometer
be followed explicitly when checking the additive concentration,

FUEL CONTAMINATION --
Fuel contamination is usually the result of foreign material presentin
the fuel system, and may consist of water, rust, sand, dirt, microbes or
bacterial growth. In addition, additives that are not compatible with
fuel or fuel system components can canse the fuel to become contami-
nated.

Betore the first flight of the day and after each refueling, use a clear
sampler cup and drain at least a cupful of fuel from the fuel tank
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sump and fuel selector quick-drain valves to determine if contaminants
are present, and that the airplane has been fueled with the proper
grade of fuel. Also, the fuel sirainer should be drained by pulling out
the strainer knob for at least four seconds. If contamination is de.
tected, drain all fuel drain points again and then gently roeck the
wings and lower the tail to the ground to move any additional conta-
minants to the sampling points. Take repeated samples from all fuel
drain points until all contamination has been removed. If, after re-
peated sampling, evidence of contamination still exists, tha fuel tanks
should be completely drained and the fuel system cleaned. If the
airplane has been serviced with the improper fuel grade, defuel com-
pletely and refuel with the correct grade. Do not fly the airplane with
contaminated or unapproved fuel.

In addition, Owners/Operators who are not acquainted with a particu-
lar fixed base operator should be assured that the fuel supply has been
checked for contamination and is properly filtered before allowing the
airplane to be serviced. Also, fuel tanks should be kept full between
flights, provided weight and balance considerations will permit, to
reduce the possibility of water condensing on the walls of partially
filled tanks.

To further reduce the possibility of contaminated fuel, routine mainte-
nance of the fuel system should be performed in accordance with the
airplane Service Manual. Only the proper fuel, as recommended in this
handbook, should be used, and fuel additives should notbe used unless
approved by Cessna and the Federal Aviation Administration.

LANDING GEAR

NOSE WHEEL TIRE PRESSURE - 34 PSI on 5.00-5, 6-Ply Rated Tire.
MAIN WHEEL TIRE PRESSURE -- 28 PSI on 6.00-6, 4-Ply Rated Tires.
NOSE GEAR SHOCK STRUT .-
Eeep filled with MI1-H-5808 hydraulio fluid per filling instructions
placard, and with no load on the strut, inflate with air to 45 PSI, Do
not over-inflate,
BRAKES - Service as reguired with MIL-H-5606 hydraulic fluid.

CLEANING AND CARE
WINDSHIELD-WINDOWS

The plastic windshield and windows should be cleaned with an aircraft
windshield cleaner. Apply the cleaner sparingly with soft cloths, and rub

with moderate pressure until all dirt, oil scum and bug stains are removed.
Allow the cleaner to dry, then wipe it off with soft flannel cloths.
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If a windshield cleaner is not available, the plastic can be cleaned with
soft cloths moistened with Stoddard solvent to remove oil and grease,

NOTE
Never use gasoline, benzine, alcohol, acetone, fire extin-
guisher or anti-ice fluid, lacquer thinner or glass cleaner
to clean the plastic, These materials will attack the plastic
and may cause it to craze.

Follow by carefully washing with a mild detergent and plenty of water.
Rinse thoroughly, then dry with a clean moist chamois. Do not rub the
plastic with a dry cloth since this builds up an electrostatic charge which
attracts dust. Waxing with a good commercial wax will finish the cleaning
job. A thin, even coat of wax, polished out by hand with clean soft flannel
cloths, will fill in minor scratches and help prevent further scratching.

Do not use a canvas cover on the windshield unless freezing rain or
sleet is anticipated since the cover may scratch the plastic surface.

PAINTED SURFACES

The painted exterior surfaces of your new Cessna have & durable, long
lasting finish. Approximately 10 days are required for the paint to cure
completely; in most cases, the curing period will have been completed prior
to delivery of the airplane. In the event that polishing or buffing is re-
quired within the curing period, it is recommended that the work be done
by someone experienced in handling uncured paint. Any Cessna Dealer
oan accomplish this work.

Generally, the painted surfaces can be kept bright by washing with
water and mild soap, followed by & rinse with water and drying with
cloths or a chamois, Harsh or abrasive soaps or detergents which cause
corrosion or scratches should never be used. Remove stubborn oil and
grease with a ¢loth moistened with Stoddard solvent,

To seal any minor surface chips or scratches and protect against corro-
sion, the airplane should be waxed regularly with a good automotive wax
applied in acoordance with the manufacturer's instructions. If the airplane
is operated in a seacoast or other salt water environment, it must be
washed and waxed more frequently to assure adequate protection. Special
care should be taken io seal around rivet heads and skin laps, which are
the areas most susceptible to corrosion. A heavier coating of wax on the
leading edges of the wings and tail and on the cowl nose cap and propeller
spinner will help reduce the abrasion encountered in these areas. Reappli-
cation of wax will.generally be necessary after cleaning with soap solution
or after chemical de-icing operations.

When the airplane is parked outside in cold climates and it is neces-
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sary to remove ice before flight, care should be taken to protect the wm.wbnm
surfaces during ice removal with chemical liquids. Isopropyl aleohol wi
satisfactorily remove ice acoumulations without damaging the paint. How
ever, keep the isopropyl aloohol away from the windshield and cabin wiz
dows since it will attack the plastic and may cause it to craze.

STABILIZER ABRASION BOOT CARE

If the airplane is equipped with stabilizer abrasion boots, keep then
clean and free from oil and grease which can swell the rubber, Wash then
with mild soap and water, using Form Tech AC cleaner or naphtha to re
move stubborn grease. Do not scrub the boots, and be sure to wipe off al
solvent before it dries, Boots with loosened edges or small tears should b
repaired. Your Cessna Dealer has the proper materials and know-how to di
this correctly.

PROPELLER CARE

Preflight inspection of propeller blades for nicks, and wiping them oa
oasionally with an oily cloth to clean off grass and bug stains will assum
long blade life. Small nicks on the propeller, particularly near the tips amt
on the leading edges, should be dressed out as soon &8s possible since thes
nicks produce stress concentrations, and if ignored, may result in cracks
Never use an alkaline cleaner on the blades; remove grease and dirt witl
Stoddard solvent.

ENGINE CARE

The engine may be cleaned, using a suitable solvent, in accordanc
with instruections in the airplane Service Manual. Most efficient cleaning i
done using & spray-type cleaner. Before spray cleaning, ensure that protec
tion is afforded for components which might be adversely affected by th
solvent. Refer to the Service Manual for proper lubrication of controls am
components after engine oleaning,

INTERIOR CARE

To remove dust and loose dirt from the upholstery and carpet, clean the
interior regularly with a vacuum cleaner.

Blot up any spilled liquid promptly with cleansing tissue or rags
Don't pat the spot; press the blotting material firmly and hold it for severa
seconds. Continue blotting until no more liquid is taken up. Scrape of
sticky materials with a dull knife, then spot-clean the area.

Oily spots may be cleaned with household spot removers. uset
sparingly. Before using any solvent, read the instructions on the containe
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and test it on an obscure place on the fabric to be cleaned. Never saturate
the fabrie with & volatile solvent; it may damage the padding and backing
materials.

Soiled upholstery and carpet may be cleaned with foam-type deter-
gent, used according to the manufacturer's instructions. To minimize
weiting the fabrie, keep the foam as dry as possible and remove it with a
vacuum cleaner.

If your airplane is equipped with leather seating, cleaning of the seats
is accomplished using & soft cloth or sponge dipped in mild soap suds, The
Soap suds, used sparingly, will remove traces of dirt and grease. The s0ap
should be removed with a clean damp cloth.

The plastic trim, headliner, instrument panel and control knobs need
only be wiped off with a damp cloth. Oil and grease on the control wheel and
control knobs can be removed with a cloth moistened with Stoddard
solvent. Volatile solvents, such as mentioned in paragraphs on care of the
windshield, must never be used since they soften and craze the plastic.
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BULB REPLACEMENT DURING FLIGHT

Figure B-2 provides instructions to aid the pilot in the replacement o
defective light bulbs during flight without tools. It is suggested that spare
bulbs be stored in the map compartment. However, if a spare bulb is nof
available, an identical bulb which is found to be available from other lights
listed herein can be substituted for the defective bulb. For a listing of othe:
bulb requirements and specific tools needed, refer to the Service Manual
for this airplane.

DOORPOST MOUNTED MAP LIGHT

Remove lens retainer by pulling straight out
fram housing. To remove either bulb, push
forward and turn counterciockwise as far as
possible, then pull bulb straight out of socket.
Replace with 52243-1 clear, or §2243-2 red
bulb as required. To install new bulb in socket,
align pins on bulh with slots in socket, then
push forward and rotate bulb clockwise as far
as paossible. Push lens retainer straight on
housing until dimples on retainer seat into
holes in housing.

POST LIGHTS

Grasp lens cap and pull straight out from socket,
Pull bulb from cap and replace with MS25237-327
bulb. Replace cap in socket and rotate cap to
direct light in desired direction.

Figure 8-2. Bulb Replacement
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