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CRUISE: Recommended Loan Mixture with fuel allowance for
engine start, taxi, takeoff, climb and 45 minutes
reserve at 45% power,
75% Power at BOOOFt. . . . . . .. ... Range 450 NM
38 Gullony Ugable Fuel Time 3.9 HRS
75% Power at BOOO Ft. . . . . . . . . .. Range 5965 NM

Maximum Range at 10,000 Ft . ., . . . . . Range 480 NM

SPECIFICATIONS MODEL 1720 PILOT'S OPERATING HANDBOOK
PERFORMANCE - SPECIFICATIONS
sthl;/?aximum at Sea Level . o ve oI erie eNeds sy le 125 KNOTS
Cruise, 75% Power at 8000 oo s oo e o 120 KNOT'S
48 Gullons Usable Fuel Time 5.1 HRS “

38 Gallons Usable Fuel Time 4.8 HRS
Maximum Runge at 10,000 Ft . . . . . . . Rango 640 NM
48 Gallons Usable Fuel Time 6.3 HRS

RATE OF CLIMBAT SEA LEVEL . . . . . . . . . . .. 645 FPM
SERVICR-CRIBING 5 2 o[ o aiid & avih o s o olee 2455 13,100 FT
TAKEOFF PERFORMANCE:
Ground Roll . . . . . . . . . . . . . . B66 FT
Total Distance Over 50-Ft Obstacle . . . . . . . , . 1525 FT S K Y H Aw K
LANDING PERFORMANCE:
CROURA' RO ooy o0 s 0 o-tie o 6556 0 6 5 e sl 520 FT
Total Digtunce Over 50-Ft Obgtuele oo e . 1250 FT
STALL SPEED (CAS): 1976 MODEL 172M
Flaps Up, Power Off . . . . . . . . ., . . .. .+ . 50 KNOTS
Flaps Down, Power Off . . . . . , . R - - 44 KNOTS
MAXIMUMWEIGHT & . . & 2 < o o 2 o o 2 o s ¢ o s 2300 LBS
STANDARD EMPTY WEIGHT:
T 1367 LBS Serial No.
Skyhawk IT. . . . « o v o . . . i W i S B S 1412 LBS
MAXIMUM USEFUL LOAD: Registration No.
Skyhawk . . . . . g;:tg:
mccsiyg?sw:&o\&mcé S A i S 2 B . .. . 120 LBS THIS HANDBOOK INCLUDES THE MATERIAL
WING LOADING: Pounda/Sq Ft . . . . . . . . .« « .. 13.2 REQUIRED TO BE FURNISHED TO THE PILOT
POWER LOADING: Pounds/HP . . . . . . . . . . . .. 15.3 BY CAR PART 3
FUEL CAPACITY: Total
SHNAMPA-TORKEB: o oo cn oies ssre s srielse oiia e v 42 GA L.
Long RONRD TTRARSE: o'e v 0050 o o600 2.0 ¢ -9 o .o gzqGrAsL. CESSNA AIRCRAFT COMPANY
OIL-CABACITY: .7i s oe % 503 @ 2o 5 aoea e S
ENGINE: Aveo Lyeoming . . » . « v v v v ov v v e o s 0-320-E2D WICHITA, KANSAS, USA
150 BHP at 2700 RPM
PROPELLER: Fixed Pitch, Diameter . . . . . eice o ova Mo ING

D1057-13




CONGRATULATIONS CESSNA
MODEL 172M

CONGRATULATIONS.. ..

Wolcome to the ranks of Cessna owners!  Your Cessna has been designoed and constructed to
give you the most in performance, economy, and comfort. It is our desire that you will find
flying v, eithar for business ar pleasurn, » pleasant and profitable experionce,

This handbook has been prepared as o guide to holp you gat the most pleasure and utility
from your alrplane. |t contains infarmation about your Cessna’s equipment, operating pro-
codures, and performance; and suggestions far lte servicing and care, Wae urge you to road
it from cover to cover, and 1o refer to it frequently,

Our Interest In your llying pleasure has not ceased with your purchase of a Cessna, World-
witle, thi Cessna Dealer Organlzation backed by the Cessna Service Departmont stands ready
to gorve you. The following services are offered by most Cessna Deolers:

THE CESSNA WARRANTY - - It Is designed to provide you with the most compre-
hensive coverage possible:

o, No excluslonn

b.  Coverage Includes parts and labor

¢ Avalloble ar Cessne Doslers world wide

d.  Best In the industry
Spocific bonelits and provisions of the warranty plus other important benelits for
you are contained in your Customer Care Program book supplied with your awplane,
Watranty service |s avallable to you st any suthorized Cessna Dealyr throughout the
world upon presentation af your Customar Care Card which establishes your aligibil-
Ity undar the warranty.,

FACTORY THAINED PEARSONNEL 10 provide you with courtéous axpert service.

FACTORY APPROVED SERVICE EQUIPMENT 10 provide you with the most
afflclant and accurste workmanship possible.

A STOCK OF GENUINE CESSNA SERVICE PARTS on hand when you nead them,

THE LATEST AUTHORITATIVE INFORMATION FOR SERVICING CESSNA
AIRPLANES, since Cessna Dealers have all of the Service Manuals and Parts
Catalogs, kopt currunt by Servics Lottors und Sorvice Nows Letters, publishod by
Cessna Alreraft Campany,

We urge all Cessna ownears 10 use the Cessna Dealer Organization to the fullest.

A current Cessna Dealer Directory occompanies your naw airplane,  Tho Diractary is revised
frequently, and o current copy can be obitained from your Cessng Dealer. Make your
Directory one of your cross-country flight planning aids, a warm welcomo awaits you at
evory Cessna Dealer,

CESSNA TABLE OF CONTENTS
MODEL 172M

TABLE OF CONTENTS
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CRINERAL -6 5 o e v avse o i & e % o6 18
LIMITATIONS: ¢ a ¢ o6 6 o0 0 576 0 00 o 00 2
EMERGENCY PROCEDURES . . . ... ... . 3
NORMAL PROCEDURES . . . v v v v v v u 4
PERFORMANCE . . .............. 5

WEIGHT & BALANCE/
EQUIPMENT LIST. & v v v v e e v v v 6

AIRPLANL & SYSTEMS
DESCRIPTIONS ¢ ¢ ¢« v v 0 ¢ v 0 0 v v s o0 7

AIRPLANE HANDLING,
SERVICE & MAINTENANCE. . . . ... .. 8

SUPPLEMENTS
(Optional Systems Description
& Operating Procedures) . . . . ... ... 9

This handbook will be kept current by Service Latters published by Cessna Alreraft
Company, These aro distributed 1o Cosanoe Dealors und 1o those who subseribe
through the Owner Follow-Up Systemn. | you are not recelving subscription sarvice,
you will want ta Keep in wouch with your Cessna Dealer for Information concaerning
the chonge status of the handbook, Subsequent changes will be made in the form
ol stickers, Thase should be examined and attached to the appropriate page In the
handbook immedintely aftor recelpt; the handbook should nat be used for opera-
tional purposes until it has been updated to & current status.
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SECTION 1 CESSNA
GENERAL MODEL 172M
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CESSNA SECTION 1
MODEL 172M GENERAL

INTRODUCTION

This handbook contains 0 sections, and includes the matorial requlred
to be furnished to the pilot by CAR Part 3, It also contains supplemental
data supplled by Cessna Alreraft Company,

Section 1 provides basic datn and information of general interest. It
also containg definitions or explanations of symbols, abbreviations, and
terminology commonly used.

DESCRIPTIVE DATA
ENGINE

Number of Engines: 1,

Engine Manufacturer: Avco Lycoming.

Engine Model Number: O-320-E2D,

Engine Type: Normnllv-nsplmled direct-drive, air-cooled, horizontally-
opposed, carburetor equipped, four-~cylinder engine with 320 cu. in.
displacement,

Horsepower Rating and Engine Speed: 150 rated BHP at 2700 RPM.

PROPELLER

Propeller Manufacturer: MeCauley Accessory Division.
Propeller Model Number: 1C160/DTM7553,

Number of Blades: 2.

Propeller Dinmeler, Maximum: 75 inches,

Minimum: 74 inches.
Propeller Type: Fixed piteh.

FUEL

Fuel Grade (and Color): #0/87 Minimum Grade Aviation Fuel (red).
Allernute fuels which are algo approved are:
100/130 Low Lead AVGAS (green), (Maximum lead content of 2 ee
per gallon, )
100/130 Aviation Grade Fuel (groen), (Maximum lead content of
4,6 cc per gallon,)

NOTE

When substituting o higher octane fuel, low lead AVGAS
100 should be used whenever possible since it will regult
In less lead contamination of the engine.

1-3



SECTION 1 CESSNA
GENERAL MODEL 172M

Fuel Capucily:

Standard Tanks:
Total Capacity: 42 gallons.
Total Capacity Each Tank: 21 gallons,
Totul Usable: 38 gallons.,

Long Range Tanks:
Total Capacity: 52 gallons.
Total Capacily Each Tank: 26 gallons,
Total Usable: 48 gallons,

NOTE

To ensure maximum fuel capacity when refueling, place
the fuel selector valve in either LEFT or RIGHT posi-
{ion to prevent crogs-feoding.

oIl

0Oil Grade (Specification):
MIL-L~6082 Aviation Grade Straight Mineral Oil: Use to replenish
supply during firat 25 hours and at the first 25«hour nil change.

Continue to use until a total of 50 hours has accumulated or oll
consumption has stabilized.

NOTE

The alrplane wus dellvered from the factory with o corro-
sion preventive aireraft engine oil.  This oll should be
drained after the first 26 hours of operation.

MIL-L-22851 Aghless Dispersant Oll: This oll must be used afler
first 50 hours or ofl consumption has stabllizod.
Recommended Viscosity For Temperature Range:
SAFE 50 above 16°C (00" F).
SAE 10W30 or SAE 30 between -18°C (0°F) and 21°C (70°F).
SAE 10W30 or SAE 20 below -12°C(10°F).

NOTE

Multi-viscosity oil with a range of SAE 10W30 is recom-
mended for improved starting In cold weather,

Q1] Capacity:

Sump: 8 Quarts.
Total: 9 Quarts.
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MAXIMUM CERTIFICATED WEIGHTS

Takeoll, Normal Category: 2300 Iba.
Utility Category: 2000 lbs.
Landing, Normal Category: 2300 Ibs.
Utility Category: 2000 1bs,
Weilght in Baggage Compartment, Normal Category:
Baggage Area 1 (or pussenger on child's geat)-Station 82 to 108:
120 lbs, See note below.
PBaggage Area 2 -Station 108 to 142: 50 Ibg, See note below.

NOTE

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

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

STANDARD AIRPLANE WEIGHTS

Standard Empty Weight, Skyhawk: 1387 Ibs,
Skyhawk 1I: 1412 Ibs.

Maximum Useful Load:

Normal Categor Utility Categor
Skyhawk: 17 1hs. Bh Tbs.

Skyhawk 118 888 1bs, 588 1bs.

CABIN AND ENTRY DIMENSIONS

Detailed dimensions of the cabin interior and entry door openings are
illugtrated in Section 6.

BAGGAGE SPACE AND ENTRY DIMENSIONS

Dimensions of the baggage area and baggage door opening are illus-
trated in detail in Section 6,

SPECIFIC LOADINGS

Wing Loading: 13.2 lbs. /sq. fL.
Power Loading: 15.3 Ibs. /hp.

1-6



SECTION 1 CESSNA
GENERAL MODEL 172M

SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

GENERAL AIRSPEED TERMINOLOGY AND SYMBOLS

KCAS Knots Calibrated Afrspeed 8 indieated afrspeed corrected
for position and instrument error and expressed in knots,

Knots calibrated airspeed is equal to KTAS in standard at-
moaphere at aea level,

KIAS Knots Indicated Alrspeed is the speed gshown on Lthe tirspeed
indicator and expressed in knots,

KTAS Knots True Airspeed is the airgpeed expressed in knots rel-
ative to undigturbed air which is KCAS corrected for altitude
and temperature,

v A Muaneuvering Speed is the maximum speed at which you may
use abrupt control travel.

VF’F‘ Maximum Flap Extended Speed is the highest speed permis-
' gible with wing flaps in a prescribed extended position.

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

Ve Nevor Exceoed Speod Is the speed limit thal may not be ex-
ceeded at any time.

VS Stalling Speed or the minimum steady flighl speed al which
the airplane is controllable,

Vg Slalling Speed or the minimum steady flight speed al which
o the airplane is controlluble in the linding configuration at
the most forward center of gravity,

Vy Best Angle-of-Climb Speed is the speed which results in the
greategt gain of altitude in a given horizontal distunce,

Vy Best Rate-of-Climb Speed is the speed which results in the
groatest gain in altitude in o given time.

METEOROLOGICAL TERMINOLOGY

OAT Oulside Air Temperature is the free air static temperature.
It is expressed in either degrees Celsius (formerly Centi-
grade) or degrees Fahrenheit.

CESSNA SECTION 1
MODEL 172M GENERAL
Standard Standard Temperature is 15°C at sea lovel pressure altitude

Tempera- and decreases by 2°C for each 1000 feet of altitude.
ture

Pressure Pregsure Altitude {s the altitude read from an altlmeler
Altitude when the baromelric subacale has been get to 20. 02 inches
of mercury (1013 mb),

ENGINE POWER TERMINOLOGY

BHP Brake Horsepower is the power developed by the engine.
RPM Revolutions Per Minule is engine speed.

Static Static RPM is engine speed altained during a full=throttle en-
RPM gine runup when the airplane is on the ground and stationary,

AIRPLANE PERFORMANCE AND FLIGHT PLANNING TERMINOLOGY

Demon=- Demonslrated Crosswind Velocity is the velocity of the ¢ross-

slrated wind component for which adequate control of the airplane

Crosswind  during tnkeoff and landing was actunlly demonstrited during

Velocity certification tests. The value shown in not considered to be
limiting.

Usable Fuel Usuble Fuel ls the fuel avallable for {light plinning.

Unusable Unusuble Fuel Is the quantity of fuel thal can not be safely
Fuel used in flight.

GPH Gnllons Per Hour is the amount of fuel {in gallons) consumed
per hour,
NMPG Nautical Miles Per Gallon is the distance (in nautical miles)

which can be expecled per gallon of fuel consumed at g spe-
cific engine power setting and/or flight configuration,

g g is acceleration due to gravity,

WEIGHT AND BALANCE TERMINOLOGY

Reference  Reference Doatum is un Imnginary vertical plane from which
Datum all horizontal distances are measured for balance purposes.

Station Station is a location along the airplane fuselage given In
lerms of the distance [rom the relerence datum,



SECTION 1 CESSNA CESSNA SECTION 2
GENERAL MODEL 172M MODEL 172M LIMITATIONS
Arm Arm s the horizontal distance from the reference datum to

SECTION 2
LIMITATIONS

[he center of gravity (C,G.) of an item,

Moment Moment is the product of the weight of an ilem multiplied by
s arm. (Moment divided by the congtant 1000 Is used in
this handbook to simplify balance calculations by reducing
the number of digits. )

Cenler of Center of Gravily is the point at which an ailrplane, or equip-

Gravity ment, would balance if suspended. Itg distance from the
(C.G,) reference datum is found by dividing (he lota]l moment by the
total welght of the alrplune, TABLE OF CONTENTS
C.G. Center of Gravity Arm 18 the arm obltiadned by adding the
Arm airplane's individual moments and dividing the sum by the INETOdUEHION « v « v v v v vt e e e e e e e e e e e
totul weight. Airspeed Limitations . . ., . . . . ., O i T
Alrspeed Indicator Markings . . . v « v v 0 0 0w e e e
C.G. Center of Gravity Limits are the extreme center of gravity Power Plant Limitations . . . . . GI8 BCOSS WIeES WLiee e ere
Limits Tocations within which the alrplane must be operaled ol o Power Plant Instrument Markings . . . . . . . . . « « « . . .
ziven weight, Weight Limits . . . .« « « « . o 806 8764 @@ e ‘el wTee ‘ol wiie
Normal Category . . . . . . .
Standard Standard Empty Weight is the weight of a standard airplane, Uty Category . + « o 4 « o 4 o o s o o s o o v 0 o 4 »
Empty Including unusable fuel, full operating fluids and full engine Center of Gravity Limits . . . . . . o v o v o v 0 o v w0 0w
Weight oil. NOormal CatOgOrY « o '« ¢ o 0 ¢ ¢ ¢ 0 o6 0.6 ¢ o 5 4 5 s 0
Utility Category « + ¢ ¢ v ¢ v v o v v v o v v v o
Basglc Empty Basic Emply Welght is the atandard empty welght plus the Maneuver Limits . . . . . b e el be e aa b aa b et e woe
Weight weight of opbional equipment. Normal CAtegOTY « + ¢ « + ¢ o+ + 4 o o ¢ o s o s o o o & .
Utilty Category . . . . . . . Ve e e a e b a e e e se 3%
Useiul Useful Load is the difference between takeoff weight and the Flight Load Factor Limits . . . . . . . « . « v 4 v v o o o s 2.8
Loud basic emply weight, Normal Category . . . . . . . i werie erane & e o eve  BeB
Gross Gross (Londed) Weight is the loaded weight of the wirplane. Kind:t;}lgpgxﬁfl%?{‘imns ;_g
(Loaded) Fuel Limitatfons . . . . ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o o s 0 0 s ¢ 0 s 00+ 240
. PIARIE. +i4 o s @ e e aGs & 3 . 2-10
Maximum — Maximum Takeoff Weight is the maximum weight approved
Takeoff for the start of tho takeoff run,
Weight
Maximum  Maximum Landing Weight is the maximum weight approved
Landing for the Innding touchdown,
Weight
Tare Tare is the weight of chocks, blocks, stands, ete. used

when welghing an airplane, and is Included in the scale read-
ings. Tare is deducted from the scale reading to obtain the
actual (net) airplane weight.

1-8 2-1/(2-2 blank)
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CESSNA SECTION 2
MODEL 172M LIMITA TIONS
INTRODUCTION

Section 2 Includes operating limilations, [nstrument markings, and
basic placards necessary for the safe operation of the airplane, its engine,
glandard systems and standard equipment. The limitations included in
this section have been approved by the Federal Aviation Administration.
When applicable, limitations associated with optlonal systems or equip-
ment are included in Section #,

NOT E

The alrspeeds listed in the Airspeed Limitations chart
(figure 2-1) and the Airspeed Indicator Markings chart
(figure 2-2) are based on Alrspeed Calibration data shown
in Section 5 with the normal static source, If the altor-
nate static source is being used, ample margins should
be observed 1o nllow for the alrapeed callbration varia-

tions between the normal and alternate static sources as
shown in Section 5.

Your Cessna is certificated under FAA Type Cerlificate No. 9A12 as

Cesgana Model No, 172M,
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SECTION 2
LIMITATIONS

AIRSPEED LIMITATIONS

Alrspeed limilations and thelr operationnl significance are shown in

CESSNA
MODEL 172M

figure 2-1.
SPEED KCAS | KIAS REMARKS
VNE | Never Excesd Speed 158 160 | Do not exceed this speed In
any operation
Vo | Maximum Structural 126 128 | Do not exceed this speed
Cruising Speed except in smooth air, and
thun only with caution,
Va Manauvering Spooed:
2300 Pounds 96 87 Do not make full or abrupt
1060 Pounds 88 BH control movaments above
1600 Pounds 80 B0 this speed,
VFE Maximum Flap Extended 86 B85 Do not exceed this speed
Speed with flaps down,
Maxlmum Window Up'un 158 160 Do not exceed this speaed
Speed with windows opon,
Figure 2-1. Airspeecd Limitations
2-4
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CESSNA
MODEL 172M

AIRSPEED INDICATOR MARKINGS

SECTION 2
LIMITATIONS

Airapeed indicator markings and their color code significance are

ghown in figure 2-2,

KIAS VALUE .

MAHKING OR RANGE SIGNIFICANCE

White Arc 41 -85 Full Flap Opersting Range. Lower
Fimir s moximum welght Vg, In
fanding configuration, Upper limit
i moximum speod pormissiblo with
flaps extended,

Green Arc 47 - 128 Normal Operating Range. |.ower
Nt Is maximum waight Vg with
flaps retracted. Uppor limit is maoxi-
mum structural eruliing speed,

Yellow Arc 128 - 160 Operations must be gonducted with
caution and only in smoath air,

Red Lino 160 Moximum speed for all operations,

Figure 2-2, Alrspeed Indicator Markings

POWER PLANT LIMITATIONS

Engine Munufacturer: Aveo Lycoming,

Engine Model Number: 0O-320-1E2D,

Engine Operating Limits for Takeoff and Continuous Operations:
Maximum Power: 150 BHP,
Maximum Engine Speed: 2700 RPM.

NOTE

The statle RPM range ut full throttle (carburelor heat
off) is 2300 to 2420 RPM.

Maximum Oil Temperature: 1148°C (245°F),
Oil Pressure, Minimum: 25 psi.
Maximum: 100 psl.
Propeller Manufacturer: McCauley Accessory Division,
Propeller Model Number: 1C100/D1TM7553,
Propeller Diameter, Maximum: 75 inches.
Minimum: 74 Inches.
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CESSNA
MODEL 172M

POWER PLANT INSTRUMENT MARKINGS

Power plant Instrument markings and thelr color code signifleance are

shown in figure 2-3.

Carburetor A
Temperature

RED LINE GREEN ARC | YELLOW ARC| HED LINE
INSTRUMENT MINIMUM NORMAL CAUTION MAXIMUM
LIMIT OPERATING RANGE LimiT
Tuchomator '
At Sea Lavel 2200 - 2700 RPM
2600 HPM
At 5000 Fr. 2200 - 2700 RPM
2600 APM
At 10,000 Ft - 2200 - 2700 APM
2700 APM
Oil Termperature 1009-2459F 205°F
Oil Prossurn 26 pm 60-90 pu 100 pai

16 10 69C

Figure 2-3. Powor Plant Instrument Markings

WEIGHT LIMITS
NORMAL CATEGORY

Maximum Takeoff Weight: 2300 lbs,

Maximum Landing Weight: 2300 1bs.

Maximum Woight in Baggnge Compartment:
Baggage Area 1 (or passenger on child's seat)-Station B2 to 108:

120 1bs. See note below,

Bagpage Area 2 -Station 108 to 142; 50 lbs. See note below.

NOTE

The maximum combinod weight capacity for baggage nroas
1 and 2 |5 120 Ibs,

2-6
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SECTION 2
LIMITATIONS

UTILITY CATEGORY

Maximum Takeoff Weight; 2000 Ibs,

Maximum Landing Weight: 2000 lbs,

Maximum Welght In Baggage Compartment: In the ulility category, the
baggage compartment and rear seat muat not be occupied,

CENTER OF GRAVITY LIMITS
NORMAL CATEGORY

Center of Gravity Range:
Forward: 35.0 inches aft of datum at 1950 lbs. or less, with straight
line variation to 38, b inches nft of datum at 2300 1by.
Afl: 47.3 inches aft of datum at all welghts.
Reference Datum: Front nee of firownll

UTILITY CATEGORY

Center of Gravity Range;
Forward: 35, 0 inches aft of datum at 1950 1bs. or less, with straight
line variation to 35. 5 Inches aft of datum at 2000 1bs.
Aft: 40,5 inches aft of datum at all weights.
Reference Datum: Front face of firewnll

MANEUVER LIMITS
NORMAL CATEGORY

This alrplane is certificated in both the normal and utility category.
The normal category is applicable Lo aireralt Intended for non=nerobatie
operations. These include any maneuvers incidental to normal flving,
atalls (excopt whip stalls) and turns in which the angle of bank is not more
than 60°.

UTILITY CATEGORY

This airplane 1s not designed for purely aerobutic flight. However,
in the acquisition of various certificates such as commercial pilot, instru-
ment pllot and flight Inatructor, certaln maneuvers are required by the
FAA. All of these maneuvers are permilled in thig airplane when oper-
ated In the utility eategory.

In the utility category, the baggage compartment and rear seat musl
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CESSNA
MODEL 172M

not be occupled, No aerobatic maneuvers are approved excopl thoge list-
ed below:

MANEUVER RECOMMENDED ENTRY SPEED*
Chundelles., . . . . . . .« . . A ‘ 106 knotsg
Lazy Eights . ~ ; 105 knots
Steep Turns . . .+ .+ . 05 knots

' .Sl'ow Deceleration

SpIng. ... « vox 5 b0 0 > e . A
U B e 99 e &% Slow Deceleration

Stalls (Except Whip Stalls)
*Abrupt use of the controls is prohibited above 87 knots.

Aerobatics that may impose high loads should not be attempted. The
important thing to bear in mind In fHght maneuvers |s that the alrplane 1s
clean in aerodynamic design and will build up speed quickly with the nose
down. Proper speed control is an essential requirement for execution of
any maneuver, and care should always be exercised to avoid excessive
speed which in turn can impose excessive loads. In the executlon of all
maneuvers, avoid abrupl use of controls. Intentional spins with flaps ex-
tended are prohibited.

FLIGHT LOAD FACTOR LIMITS
NORMAL CATEGORY
Flighlt Lond Factors (Gross Welght = 2300 1bs, )

*Flaps Up . « + + « « « « « 4 4 .
*Flaps Down . . . « « « « « « + »

.. . 43.8g, -1.52g
3, Og

*The design load factors are 150% of the above, and in all
cages, (ho structure meets or excoeds design londs,
UTILITY CATEGORY
Flight Load Factors (Gross Weight - 2000 Ibs. )

PP UP o o o o 0 o s 6 5 oo 8 e e e e
*Flaps Down . .

. 4. 4g, -1.76g
. 43,08

+The design loud factors are 160% of the above, and in all
cases, the structure meets or exceeds design loads.
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SECTION 2
LIMITATIONS

KINDS OF OPERATION LIMITS

The alrplane {8 equipped for day VFR and may be equipped for night
VFR and/or IFR operations. FAR Part 91 establishes the minimum re-
quired instrumentation and equipment for these operations. The refer-
ence (o types of flight operations on the operating limitations placard re-
flects equipment installed at the time of Alrworthiness Certificate issuance.

Flight into known icing conditions is prohibited.

FUEL LIMITATIONS

2 Standard Tanks: 21 U, S, gallons each,
Total Fuel: 42 U, S, gallons,
Usable Fuel (all flight conditiony): 38 U, S, gallons.
Unusable Fuel: 4.0 U, 8. gallons,

2 Long Range Tanks: 20 U, S, gallons each.
Total Fuel: 52 U.S, gallons,
Usable Fuel (all [light conditions): 48 U.S. gallons.
Unusnable Fuel: 4,0 U.S. gallons,

NOTE

To ensure muximum fuel capacity when refueling, place
the fuel selector valve in either LEFT or RIGHT posi-
tion lo prevent cross-feeding,

NOTE

Takeoff and land with the fuel selector valve handle In
the BOTH position.

Fuel Grade (and Color): 80/87 Minimum Grade Aviation Fuel (red),
Alternate fuels which are also approved are:
100/130 Low Lend AVGAS (green). (Maximum lead content of 2 cc
per gallon, )
100/130 Aviation Grade Fuel (green).
4.6 ce per gallon. )

(Maximum lead content of

NOTE

When substituling a higher octane fuel, low lead AVGAS
100 should be used whenever possible since it will result
In less lead contamination of the engine.
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PLACARDS

The following nformution is digplayed (n 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. )

This airplane must be operated in compliance with the operating
Hmitations ag glated in the form of plucards, murkings, and

manuals.
MAXIMUMS
Normal Category UtLIity Calegory
MANEUVERING SPEED (IAS) . . 9T knots. . . . . . 97 knots
GROSS WEIGHT ., ., . o viove SO00BBL o eieie o 2000 1bs,

FLIGHT LOAD FACTOR
Flaps Up . . . +3.8, -1.62 . . . . .4, -1.76
Flaps Down , . 43,0 . . . . . . . +.0

Normal Category = No acrobatic muneavera ineluding aping
approved,

Utility Category - Bagpoage compartment and rear seal must
not be oceupied.

NO ACROBATIC MANEUVERS APPROVED
EXCEPT THOSE LISTED HELOW

Maneuver Recm, Entry Speed Maneuver Recm. Entry Speed

Chandelles. . . . . . 105 knots Spins ., , . Slow Deceleration
Lazy Eights . . . . . 1056 knots Stulls (except
Steep Turns . . . . . 95 knots whip stalls) Slow Deceleration

Allitude loss in stall recovery -- 180 feel.

Abrupt use of controls prohibited above 97 knots,

Spin Recovery: opposite rudder - [orward elevator - neutralize
controls. Intentional sping with MNaps extonded are prohibited.
Flight into known icing conditions prohibited, This airplune is
certified for the following flght operations as of date of orlginal
airworthiness certificate:;

DAY - NIGHT - VFR - IFR

CESSNA
MODEL 172M

(2) Forward of fuel selector valve:

SECTION 2
LIMITATIONS

BOTH TANKS ON FOR
TAKEOFF & LANDING

(3) On the fuel selector valve (standard tanks):

BOTH - 38 GAL, ALL FLIGHT ATTITUDES
LEFT - 10 GAL. LEVEL FLIGHT ONLY

RIGHT - 180 GAL. LEVEL FLIGHT ONLY
OFF

On the fuel selector valve (long range tanks):

BOTH - 48 GAL., ALL FLIGHT ATTITUDES
LEFT - 24 GAL. LEVEL FLIGHT ONLY

gIFGHT - 24 GAL. LEVEL FLIGHT ONLY
F

(4) Near fuel tank filler cap (standard tanks):

FUEL
80/87 MIN, GRADE AVIATION GASOLINE
CAP. 21 U.S. GAL,

Near fuel tunk filler cap (long range Lanks):

FUEL
#0/87 MIN, GRADE AVIATION GASOLINE
CAP, 26 U.S, GAL,

2-11
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(5) Near flap indieator:

AVOID SLIPS WITH FLAPS EXTENDED

(6) 1In baggage compartment:

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

50 POUNDS MAXIMUM
BAGGAGE AF'T OF BAGGAGE DOOR LATCH

MAXIMUM 120 POUNDS COMBINED

FOR ADDITIONA L LOADING INSTRUCTIONS
SEE WEIGHT AND BALANCE DATA

(7) On the instrument panel near over-voltage light:

HICH VOLTAGE

FEERRERREEEITELTIILIINIIIININY
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INTRODUCTION

Section 3 provides checklist and amplified procedures for coplng with
emergencies that may occur. Emergencies caused by airplane or engine
milfunctions are extremely rare if proper preflight inspections and mnin-
tenance are practiced. Enroute weather emergencies can be minimized
or eliminated by careful flight planning and good judgement when unexpect-
ed 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 problom. Emergency procedures nssocintod
with the ELT and other optional systems can be found in Section 9,

AIRSPEEDS FOR SAFE OPERATION
Engine Failure After Takeoll:

Wing Flaps Up . . . . . ¢ v esa s s e e ss o os 'BEKIAB

Wing Flaps Down . . . . . . s sw s sos o oo SOKIAS
Maneuvering Speed:

B0 IhY o @ e W wTe @ alh e ee l eie @ ae T KIAS

1900 i 0 si59 @ sz eme e eE (e e (8 e 80 KIAS

1600 LB o« o o ¢ o 00 o o6 v o e s.a e o« SOKIAS
Maximum Glide:

2300 Lbs . . . . « o 5«0 s« BOKIAS
Precautionary Landing With Engine Power ....... 60 KIAS
Landing Without Engine Power:

Wing Flaps Up . . . . . . . . AR AR PO T T AT A 656 KIAS

Wing Flaps Down . . . . . . . . e » s s s 4 o s+ 4+ BOKIAS

OPERATIONAL CHECKLISTS

ENGINE FAILURES
ENGINE FAILURE DURING TAKEOFF RUN
(1) Throttle -- IDLE.
(2) Brakes -- APPLY,
(3) Wing Flaps -- RETRACT.
(1) Mixture ~-~ IDLE CUT-OFF.
(5) lgnition Switch — OFF.
ENGINE FAILURE IMMEDIATELY AFTER TAKEOFF
(1) Airspeed - B85 KIAS (flaps UP),
60 KIAS (flaps DOWN),

3-3
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2) Mixture -- IDLE CUT-OFF. DITCHING

(3) Fuel Selector Valve <= OFF,
(4) Ignition SBwitch -~ OFF,

(6) Wing Flaps -~ AS REQUIRED,
(6) Master Switch -~ OFF,

(1) Ruodio == TRANSMIT MAYDAY on 121, 5 MHz, giving location

and intentions,

(2) Heavy Objects (in baggoge nrea) -- SECURE or JETTISON.

(3) Flaps -- 20° - 40°,

(4) Power -- ESTABLISH 300 FT/MIN DESCENT at 655 KIAS.

(5) Approach -- High Winds, Heavy Seas == INTO THE WIND.
Light Winds, Heavy Swells -- PARALLEL TO

SWELLS.

ENGINE FAILURE DURING FLIGHT

(1) Airspeed -- 65 KIAS,

(2) Cuarburetor Heat -- ON,

(3) Fuel Selector Valve -- BOTH.

(4) Mixture -- RICH,

(6) Ignition Switeh -- BOTH (or START If propeller ls stopped).
(6) Primer -- IN and LOCKED.

NOTE

If no power is avallable, approach at 65 KIAS with flaps
up or at 680 KIAS with 10° flaps,

(6) Cabin Doors -~ UNLATCH,
(7) Touchdown -- LEVEL ATTITUDE AT ESTABLISHED DESCENT.
(8) Face -~ CUSHION ul touchdown with folded coat or seal cushion,
(0) Airplane -- EVACUATE through cabin doors. If necessnry,
open window and flood cabin to equalize pressure so doors can be
opened,
(10) Life Vests and Raft -~ INFLATE,

FORCED LANDINGS

EMERGENCY LANDING WITHOUT ENGINE POWER

(1) Airspeed -- 65 KIAS (flaps UP).
60 KIAS (flaps DOWN).
(2) Mixture -- IDLE CUT-OFF,
(3) Fuel Selector Valye -~ OFF,
(4) Ignition Switeh -~ OFF.
(6) Wing Flaps -- AS REQUIRED (40° recommended).
(6) Master Switeh -- OFF.
(7) Doors -- UNLATCH PRIOR TO TOUCHDOWN,
(8) Touchdown -- SLIGHTLY TAIL LOW,
(9) Brakes -- APPLY HEAVILY.

FIRES

ENGINE FIRE DURING START ON GROUND

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

PRECAUTIONARY LANDING WITH ENGINE POWER

(1) Wing Flaps -~ 20°,

(2) Airspeed -~ 60 KIAS,

(3) Selected Field -- FLY OVER, noting terrain and obstructions,
then retract flaps upon reaching a safe altitude and airspeed,

If englne starta:

(2) Power -~ 1700 RPM for a few minules.
(3) Engine -~ SHUTDOWN and inspect {for damage,

IT engine fails Lo start:

(4) Radio and Electrical Switches -- OFF,
(6) Wing Flaps -~ 40° (on finul approach), 24; Throttle == FULL OPEN,
(6) Airspeed -- 60 KIAS, 5) Mixture -- IDLE CUT-OFF,
(7) Muster Switch -~ OFF. (6) Cranking <= CONTINUE for two or three minutes.
%8; Door:d-- UNL{;’LCé{HgﬁI‘(’)gA'I;g ES\ILCBDOWN. ('I)t I“‘ix-‘:s1 lE:xgiru;ulshm' -= OBTAIN (have ground attendants obtain if
9) Touchdown -~ . not installed).

(10) Ignition Switch -« OFF, (8) Engine -- SECURE,

(11) Brakes -- APPLY HEAVILY. 2, Masler Switch -~ OFF,

3-4
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b, Ignition Switch -- OFF.
¢. Fuel Shutoff Valve == OFF.
{0) Plre <= EXTINGUISH using {ire extingulsher, seal cughion, wool
blanket, or dirt. If practical try to remove carburetor air filter if it
is abluze,
(10) Fire Damage -- INSPECT, repalr damage or replace damaged
components or wiring before conducting unother flight.

ENGINE FIRE IN FLIGHT

(1) Mixture -~ IDLE CUT-OFF,

(2) Fuel Selector Valve -- OFF,

3) Master Switch -- OFF,

&4) Cabin Heat and Air -~ OFF (except overhead vents),

(6) Airapeed == 100 KIAS (If fire is not extinguishod, increase glide

speed Lo find an alrspeed which will provide an incombustible mixture).

(0) Forced Landing =- EXECUTE (us described in Emergency Land=
ing Without Engine Power).

ELECTRICAL FIRE IN FLIGHT

(1) Mnaster Switch -- OFF,

{2) All Other Switches (except ignition awitch) -- OFF,
(3) Vents/Cabin Alr/Hent == CLOSED,

(4) Fire Extinguisher -- ACTIVATE (if available),

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

(5) Master Switch -- ON.

(6) Circuit Breukers -- CHECK for faulty eircuit, do not reset,

{7) Radio/Electrical Switches -- ON one at a time, with delay after
each until short elreult is localized,

(8) Vents/Cabin Air/Heat -- OPEN when it is ascertained that fire
is completely extinguished,

CABIN FIRE

(1) Master Switch -- OFF.
(2) Vents/Cabin Alr/Hent == CLOSED (to nvold drafts).
(3) Fire Extinguisher -- ACTIVATE (if available).

(WARNING)

After discharging an extinguisher within a closed cabin,
ventilate the cabin.
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(4) Land the airplane as soon a8 possible to inspect for dumage.

WING FIRE

(1) Navigutlon Light Bwitch -- OFF,
(2) Pitot Heat Switch (if installed) -- OFF.

NOTE

Porform a sideslip to keep the flnmes away from the
fuel tank and cabin, and land as soon 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 outside air temperature
that is less conducive to icing.
(3) Pull eabin heat control full out and open defroster outlet to obtain
maximum windshield defroster airflow., Adjust cabin alr control to
get maximum defroster heat and airflow.
(4) Open the throttle to increase engine speed and minimize ice
bulld-up on propeller blades,
(5) Walch for signs of carburetor air filter ico and apply carburetor
heat as required. An unexplained losgs in engine speed could be caused
by carburetor ice or air intake filter tce, Lean tho mixture for maxi-
mum RPM if carburetor heat is used continuously,
(6) Plan a landing at the nearest nirport. With an oxtremely rapid
ice build-up, select a suitable "off airport' landing site.
(7) With an fee accumulation of 1/4 Inch or more on the wing leading
edges, be prepared for significantly higher stall speed.
(8) Lenve wing flaps retracted. With a severe ice bulld-up on the
horizontal tall, the change in wing wake airflow direction caused by
wing flap extension could result in a loss of elevator effectiveness.
() Open left window and, if practical, scrape ice from a portion of
the windshield for visibility in the landing approach.

(10) Porform a landing approach using a forward slip, if necessary,
for improved visibility.

(11) Approach at 65 Lo 75 KIAS, depending upon the amount of the
accumulation.

(12) Perform a landing in level attitude.
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STATIC SOURCE BLOCKAGE
(Erroneous Instrument Reading Suspected)

(1) Alternate Static Source Valve -- PULL ON.
(2) Alrspeed -- Consull approprinte 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,

ELECTRICAL POWER SUPPLY SYSTEM MALFUNCTIONS
OVER-VOLTAGE LIGHT ILLUMINATES

(1) Master Switch -- OFF (both sides),

(2) Master Switch - ON,

(3) Over-Voltage Light -- OFF.

If over-voltage light illuminates again:

(4) Flight -- TERMINATE as soon as possible,
AMMETER SHOWS DISCHARGE

(1) Alternator -- OFF,

(2) Nonessentail Electrical Equipment == OFF.
(3) Flight -~ TERMINATE ag soon as practical.

3-8
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AMPLIFIED PROCEDURES

ENGINE FAILURE

I an engine failure occurs during the takeoff run, the most important
thing to do is stop the airplane on the remaining runway. Those extra
items on the checklist will provide added safety during a failure of this
type.

Prompl lowering of the nose to maintain airspeed and establish a
glide attitude is the first response to an engine failure after takeoff, In
most cases, the landing should be planned straight ahead with only small
changes in direction to avoid obstructions. Altitude and nirspeed are sel-
dom sufficient to execute a 180° gliding turn necessary to return to the
runway, The checklist procedures nssume that adequate time existy to
secure the fuel and ignition systems prior to touchdown.

After an engine failure in flight, the best glide speed as shown in Fig-
ure 3-1 should be established as quickly as possible. While gliding to-
ward a suitable landing area, an effort should be made to identify the cause
of the fatlure, If time permits, an engine restart should be attempted as
shown in the checklist, If the engine cannot be restarted, a forced lnnding
without power must be completed,

12,000
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Flgure 3-1. Maximum Glide
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FORCED LANDINGS

1 all attempts to restart the engine full and o forced landing {8 immi-
nent, select a suitable field and prepare for the landing as discussed in
the checklist for engine off emergency landings.

Before attempting an "off airport' landing with engine power avail-
able, one should drag the landing area at a safe but low 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 or cushions for protection of
occupants' face at touchdown. Transmil Mayday message on 121, 5 MHz
glving location and Intentions, Avoid n landing flare because of difficulty
in judging height over a water surface,

LANDING WITHOUT ELEVATOR CONTROL

Trim for horizontal [light(with an airspeed of approximately 680 KIAS
and flaps set to 20%) by using throttle and elevator trim control. Then do
not change the elevator trim control setting; control the glide angle by
adjusting power exclusively,

AL flarcout the nose-down moment resulting from power reduction ls
an adverse factor and the airplane may hit on the nose wheel, Conse-
quently, at flareoul, the elevator trim control should be adjusted toward
the full noge=up position and the power adjusted so that the airplane will

rotate to the horizontal attitude for touchdown, Close the throttle at touch-
down.

FIRES

Although engine fires are extromely rare in flight, the steps of the
appropriate checklist should be followed if one is encountered. After
completion of this procedure, execule & forced landing.

The initial indication of an electrical fire is usually the odor of burn-

ing Insulation. The checklist for this problem ghould result in elimination
of the fire.
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EMERGENCY OPERATION IN CLOUDS
(Vacuum System Failure)

In the event of a vacuum system failure during flight in marginal
weather, the directional indicator and attitude indicator will be disabled,
and the pilot will have to rely on the turn coordinator or the turn and bank
indieator if he inadvertently flies into elouds. The following instructions
assume that only the electrically-powered turn coordinator or the turn
and bank indicator is operative, and that the pilot is not completely pro-
ficiont 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 time of the minute hand and observe the position of the
sweep second hand on the clock.

(2) When the sweep second hund indieates the nearest half-minute,
initiate a standard rate left turn, holding the turn coordinator sym-
bolie airplane wing opposite the lower loft index mark for 60 seconds.,
Then roll back to lovel flight by leveling the miniature alrplane,

(8) Check accuracy of the turn by observing the compass heading
which should be the reciprocal of the original heading.

(4) U necessary, adjust heading primarily with skidding motions
rather Lthan rolling motions so that the compass will read more ne-
curately.

(5) Maintain altitude and alrapeed by cautious application of elevator
control, Avoid overcontrolling by keeping the hands off the control
wheel and steering only with rudder,

EMERGENCY DESCENT THROUGH CLOUDS

If conditions preclude reestablishment of VFR flight by 2 180° turn, a
descent through n cloud deck to VFR conditions mny be appropriate. If
possible, obtain radio clearance for an emergency descent through clouds.
To guard ngainst 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, Occasionally check the com-
pass heading and make minor corrections to hold an approximate course,

Boforo descending into the clouds, set up n atabilizod let-down condition
as follows:

(1) Apply full rich mixture.
(2) Use full carburetor heat,
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(3) Reduce power to set up a 500 to 800 {t/min rate of descent,

(4) Adjust the elevulor trim for a stabillzed descent at 70-80 KIAS,
(6) Keep hands off the control wheel,

(6) Monitor turn coordinator and make corrections by rudder alone,
(7) Check trend of compuss cird movement and muke cautious cor-
rections with rudder to stop the turn.

(8) Upon breaking oul of clouds, resume normal erulsing (Ught,

RECOVERY FROM A SPIRAL DIVE

If a spiral i8 encountered, proceed as follows:

(1) Cloge the throttie.

(2) Stop the turn by using coordinated alleron and rudder control to
align the symbolic airplane in the turn coordinator with the horizon
reference line.

(3) Cautiously apply elevator back pressure to slowly reduce the
airspeed to 80 KIAS,

(4) Adjust the elevator trim control to maintain an 80 KIAS glido.
(%) Keep hands off the control wheel, using rudder control to hold a
stralght heading,

(6) Apply carburetor heat,

(7) Clear engine occasionally, but avoid using enough power to dis-
turb the trimmed glide.

(8) Upon breaking out of elouds, resume normal cruising [light.

FLIGHT IN ICING CONDITIONS

Flight into {cing conditions is prohibited, An inadvertent encounter
with these conditions can best be handled using the checklist procedures,
The best procedure, of course, is to turn back or change altitude to es-
cape icing conditions,

STATIC SOURCE BLOCKED

If erroneous readings of the statie gource instruments (airspeed,
altimeter and rate-of-climb) are suspected, the alternate static source
vitlve should be pulled on, thereby supplying static pressure to these
instruments from the eabin,

NOTE

In an emergency on airplanes not equipped with an alter-
nitte static source, cabin pressure can be supplied to the
static pressure instruments by breaking the giass in the
face of the rate-of-climb indicator.

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

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

SPINS

Should an Inpdvertent spin oceur, the following recovery procedure
should be used:

(1) RETARD THROTTLE TO IDLE POSITION,

(2) PLACE AILERONS IN NEUTRAL POSITION,

(3) APPLY AND HOLD FULL RUDDER OPPOSITE TO THE DIREC-
TION OF ROTATION.

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

(5) HOLD THESE CONTROL INPUTS UNTIL ROTATION STOPS.
Prematuro relaxation of the control inputs may extend the rocovery.
(6) 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 rotution, the symbolie alrplane In the turn

coordinator or the needle of the turn and hank indicator
many be referved to for thig information,

For additional information on sping and spin recovery, see the
discussion under SPINS in Normal Procedures (Section 4).

ROUGH ENGINE OPERATION OR LOSS OF POWER
CARBURETOR ICING

A gradual loss of RPM and eventual engine roughness may result from
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the formation of carburctor lee, To clear the lee, 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 eruise flight, use the minimum
amount of heal necessary to prevent ice from forming and lean the mix-
ture for smoothest engine operation,

SPARK PLUG FOULING

A slight engine roughness in fHght may be caused by one or more
spark plugs becoming fouled by carbon or lead deposits, This may be
verified by turning the ignition switeh momentarily from DOTH to either
L or R position. An obvious power loss in single ignition operation is
evidence of spark plug or magneto trouble, Assuming that spark plugs
are the more likely cause, lean the mixture to the recommended lean set-
ting for cruising flight, If the problem does not clear up in several min-
utes, determine if o richer mixture setting will produce smoother operi-
tion. I not, proceed to the nearegt airport for repairs using the BOTH
position af the ignition switeh unloss extreme roughness dictates the use
of 4 single ignition position.

MAGNETO MALFUNCTION

A sudden engine roughness or misfiring 15 usually evidence of mag-
neto 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 Lo determine if cantinued opera-
tion on BOTH magnetos is practicable. If not, switch to the good magneto
and proceed to the nearest airport for repaira.

LOW OIL PRESSURE

If low oil pressure is accompaniod by normal oil temperature, there
is a possibility the oil pressure gage or relief valve 1s malfunctioning. A
lenk in the line to the gage is not necessarily cause for an immeoediate pre-

cautionary landing because an orifice in this line will prevent a sudden
1ogs of oll from the engine sump. However, & landing at tho nearest nir-

port would be advisable to inspect the source of trouble.

If a total loss of ol pressure is accompanied by a rise in oil temper-
ature, there is good reason to suspect an engine failure is imminent. Re-
duce engine power immedintely and select a suitabie foreoed landing field,
Use only the minimum power required to reach the desired touchdown spot.
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ELECTRICAL POWER SUPPLY SYSTEM MALFUNCTIONS

Mualfunctions in the electrical power supply system can be detected by
periodic monitoring of the ammetor and over-voltage warning light; how-
ever, the cause of these malfunctions s usually difficull to determine, A
broken alternator drive belt or wiring is most likely the cause of alterna-
tor failures, although other factors could cause the problem, A damaged
or improperly ndjusted voltage regulator can also cause malfunctions,
Problems of this nature constitule an electrical emergency and should be
dealt with immedintely., Electrical power malfunctions usually fall into
two categories: excessive rate of charge and insufiicient rate of charge.
The following paragraphs describe the recommaonded remody for each
gituation,

EXCESSIVE RATE OF CHARGE

After engine starting and heavy electrical usage al low engine speods
(such as extended taxiing) the battery condition will be low enough to ac-
cept nbove normal charging during the initinl part of o flight., However,
after thirty minutes of cruising flight, the ammeter should be indicating
less than two needle widths of eharging current, If the charging rate were
to remain above this value on a long flight, the battery would overheat and
evaporate the electrolyte at an excessive rate. Electronic components in
the eloctrical system could be ndversely affected by higher than normal
voltage if a faulty voltage repgulator setting is causing the overcharging.
To proclude these posgibilities, an over=voltage sensor will automatieally
shut down the alternator and the over-voltage warning light will illuminate
i the charge voltage reaches approximately 10 volts, Assuming that the
malfunction was only momentary, an attempt should be made to reactivate
the alternutor system, To do this, turn both sides of the master switch
off and then on again, If the problem no longer exists, normal alternator
charging will resume and Lhe warning light will go off, If the light comes
on again, a malfunction ig confirmed, In this event, the flight should be
terminated and/or the current drain on the battery minimized because the
bultery ean supply the electrical system for only o Himited period of time,

If the emergency occurs at night, power must be conserved for laler use
of lancing lights and flaps during landing,

INSUFFICIENT RATE OF CHARGE

If the ammeter indicates a continuous discharge rate in flight, the
alternator is not supplying power to the gsystem and should be shul down
since the alternator field circuit may be placing an unnecessary load on
the system. All nonessential equipment gshould be turned off and the
flight terminated as soon as practical,

3-15/(3-10 blank)
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INTRODUCTION

Section 4 provides checklist and amplified procedures for the conduct
of normal operation. Normal procedures associated with Optional Sys=
tems can be found in Section 9,

SPEEDS FOR SAFE OPERATION

Unless otherwise noted, the following speeds are based on a maxi-
mum welght of 2300 pouncs and muy be used for any lesser welght, How-
ever, to achieve the performance specified in Section § for takeoff dis-
tance, the speed appropriate to the particular weight must be used.

Takeoff, Flaps Up:
Normal ClImMb QUL . & & 4 & o o ¢ 0 4 4 6 0 s s 4 & T0-B0 KIAS
Maximum Performance Takeoff, Speed at 50 feet . . . . 59 KIAS
Enroute Climb, Flaps Up:

Normal, Sealevel « o o o o o o ¢ 0 o ¢ 0 ¢ ¢ 0 o » 80-90 KIAS
Normal, 10,000 Feet . . . . . « « « « « « « o« o+ . TO-B0 KIAS
Bost Rate of Climb, Sea Level, . . . . . . . « + + « « 'TBEKIAS
Best Rate of Climb, 10,000 Feet ., ., ., ., . . . . . . . . 68 KIAS

Best Angle of Climb, Sea Level + « + + « « « + + +« « . B4 KIAS

Best Angle of Climb, 10,000 Feet . . . . . . . . . . . 62 KIAS
Landing Approach:

Normal Approach, Flaps Up. . . . . . . . « « « « « 60-70 KIAS

Normal Approach, Flaps 40 . . . . . v v« v s« o+ B5b-65 KIAS

Short Field Approach, Flaps 40°. . . . ., . . . . . , . 60 KIAS
Balked Landing:

During Transition to Maximum Power, Flaps 20° . . . . 556 KIAS
Maximum Recommended Turbulent Air Penetration Speed

QU000 LD . o vc 8 88 0 0%le e b e e ace e 5-le .+ DT KIAS
1080 'TBE 7o o a5 & e WG ROSA B 9% S i e . . B9 KIAS
1B00:LDB « 5 o0 o eie @ s erenie 4 B 8 .« « + .« B0 KIAS

Maximum Demonstrated Crosswlnd Veloclty
Takeoff or Landing . . « « « + « « o« o 4 & + « « » .+ 15 KNOTS
4-3
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NOTE

Viaually chock airplane for general condition during
walk-around inspection. In cold weather, remove even
smull aceumulations of frost, lee or snow from wing,
tail and control surfaces, Also, make sure that control
gurfaces contain no internal accumulations of ice or de-
bris. 1 a night flight is planned, check operation of all
lights, and make sure a {lashlight |s available,

Figure 4-1, Preflight Inspection
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CHECKLIST PROCEDURES

PREFLIGHT INSPECTION

(1) casin

(1) Control Wheel Lock -- REMOVE.

(2) Ignition Switch -= OFF.

(3) Master Switch -- ON,

(4) Fuel Quuntity Indicatory - CHECK QUANTITY.

(5) Master Switch -- OFF.

(6) Baggage Door -- CHECK, lock with key if child's seat is to be
occupled,

@EMPENNAGE

(1) Rudder Gust Lock -~ REMOVE,
(2) Tail Tie-Down -- DISCONNECT.
(3) Control Surfaces -- CHECK freedom of movement and securily.

(3) RIGHT WING Trailing Edge

(1) Alleron -- CHECK freedom of movement and security.

(@) RIGHT WING

(1) Wing Tie-Down -- DISCONNECT,

(2) Main Wheel Tire--- CHECK for proper inflation.

(3) Before first flight of the day and after each refueling, use sampler
cup and drain small quantity of fuel from fuel tank sump quick-drain
valve to check for water, sediment, and proper fuel grade (red).

(4) Fuel Quantity -- CHECK VISUALLY for desired level.

(5) Fuel Filler Cap -- SECURE,

(5) NosE

(1) Engine Oil Level <= CHECK., Do not operate with less thun six
quarts., Fill to eight quarts for extended {light,

(2) Before [irst [Tight of the day and after ench refueling, pull out
strainer drain knob for about four seconds to clear fuel strainer of
possible water and sediment, Check strainer drain closed. If water
is observed, lhe fuel system may contain additional water, and fur-
ther draining of the system al the strainer, fuel tank sumps, and fuel
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gelector valve drain plug will be nocessary,

(3) Propeller and Spinner -- CHECK for nicks and security.

(4) Landing Light{s) == CHECK for condition and cleanliness,

(5) Carburctor Air Filter -- CHECK for restrictions by dust or
other foreign malter,

() Nose Wheel Strul and Tire == CHECK for praoper inflation,

(7) Nose Tie-Down -- DISCONNECT.

(8) Flight matrumoent Static Source Opening (left side of fuseluge) -~
CHECK for stoppage.

(6) LEFT WING

(1) Main Wheel Tire -« CHECK for proper inflation,

(2) Before first flight of the day and after each refueling, use sam-
plor cup and draln smoll quantity of fuel from fuel tank sump quick-
drainvalve to check for water, sediment and proper fuel grade (red).
(4) Fuel Quuntily -~ CHECK VISUALLY for desired level,

(4) Fuel Filler Cap -- SECURE.

@ LEFT WING Leoding Edge

(1) Pitot Tube Coyer -- REMOVE and ¢heck opening lor stoppag e,

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

(3) Stall Wiurning Opening -- CHECK for stoppage.  To check the sys-
tem, place u clean handkerchiefl over the vent opening and apply suc-
tion; a sound from the warning horn will confirm system operation.

(4) Wing Tie~Down -- DISCONNECT.

LEFT WING Trailing Edge

(1) Alleron -- CHECK for freedom of movemenl and sceurity,

BEFORE STARTING ENGINE

(1) Preflight Inspection -- COMPLETE.

(2) Seats, Belts, Shoulder Harnesses -- ADJUST and LOCK.
(3) Fuel Selector Valve -- BOTH.

(4) Radios, Autopilot, Electrical Equipment -- OFF.

(5) Brakes -- TEST und SET,

(6) Circuil Breakers -- CHECK IN.

STARTING ENGINE
(1) Mixture -- RICH.

4-0
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(2) Carburctor Hoat == COLD,

(3) Master Switch —- ON.

4; Prime -- AS REQUIRED (2 to 0 strokey; none If ensine is wirm).
Throttle -- OPEN 1/8 ITNCH.

(6) Propeller Area -- CLEAR.

(7) Ignition Switch -~ START (release when engine starts),

(8) OIll Pressure -- CHECK.,

BEFORE TAKEOFF

(1) Cabin Doors and Window(s) -- CLOSED and LOCKED,
(2) Flight Controls -- FREE nnd CORRECT.
(3) Elevator Trim -- TAKEOFF,
(4) Flight Instruments -- SET.
(5) Radios -- SET,
(6) Autopilot (If installed) -- OFF,
(7) Fuel Selector Valve -- BOTH,
(8) Mixture -= RICH (below 3000 feet),
(9) Parking Brake -- SET,
(10) Throttle -- 1700 RPM,
. Mumgnetos -~ CHECK (RPM drop should not exceed 125 RPM
on either magneto or 50 RPM differential between magnetos),
b, Carburetor Henl -- CHECK (for RPM drop),
c. Engine Instruments and Ammeter -- CHECK,
d,  Suction Goge -~ CHECK.
(11) Flashing Beacon, Navigation Lights and/or Strobe Lights == ON
as required.
(12) 'Throttle Friction Lock == ADJUST.
(13) Wing Flaps -- UP.

TAKEOFF
NORMAL TAKEOFF

(1) Wing Flaps -- UP.

(2) Carburetor Heat -- COLD,

23; Throttle == FULL,

4) Elevator Control -- LIFT NOSE WHEEL (at 55

(5) Climb Speed -- 70-80 KIAS, WhODEIAS),

MAXIMUM PERFORMANCE TAKEOFF

(1) Wing Flaps -~ UP,
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(2) Carburetor Heat -- COLD.

(3) Brakes -- APPLY.

(4) Throttle -- FULL OPEN.

(6) Brakes -~ RELEASE,

(6) Elevator Control -- SLIGHTLY TAIL LOW.

(7) Climb Speed -- 59 KIAS (until all obstacles aro cleared).

ENROUTE CLIMB
(1) Airspeed -~ 70-90 KIAS.

NOTE

If 0 maximum porformance climb is necessary, use
speeds shown in the Rate Of Climb chart in Section 5.

(2) ‘Throttle -- FULL OPEN.
(3) Mixture -- FULL RICH (mixture may be leaned above 3000 feet),

CRUISE
(1) Power -- 2200-2700 RPM (no more than 76%).

(2) Elevator Trim -- ADJUST.
(3) Mixture -- LEAN,

DESCENT

(1) Mixture -- RICH.
(2) Power -- AS DESIRED.

(3) Carburetor Heat -- AS REQUIRED (to prevent carburetor icing).

BEFORE LANDING

(1) Fuel Selector Valve -- BOTH.

(2) Mixture -- RICH.

(3) Carburetor Heat -- ON (apply full heat before cloging throttle).
(4) Alrspeed -- 60-70 KIAS (flaps UP).

TR SRR ARAREY

CESSNA
MODEL 172M

(5) Wing Flaps -- AS DESIRED,
(0) Alrspeed -- 55-65 KIAS (flaps DOWN).

BALKED LANDING

(1) Throttle -- FULI, OPEN,

(2) Carburetor Heal -- COLD.

(3) Wing Flaps -~ 20°,

(4) Airspeed -- 55 KIAS.

(5) Wing Flaps -- RETRACT slowly.

NORMAL LANDING

(1) Touchdown -- MAIN WHEELS FIRST.

SECTION 4

NORMA L. PROCEDURES

(2) Landing Roll -- LOWER NOSE WHEEL GENTLY,

(8) Braking -- MINTMUM REQUIRED,

AFTER LANDING

(1) Wing Flaps -- UP,
{2) Carburetor Heat -- COLD.

SECURING AIRPLANE

(1) Parking Braoke -- SE'T.

(2) Radios, Electrical Equipment, Autopilot -- OFF,

(3) Mixture -- IDLE CUT-0FF (pulled full out).
(4) Ignition Switch - OFF,

(5) Master Switch -- OFF.

(6) Control Lock == INSTA LL,

4-9/(4-10 blanik)
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AMPLIFIED PROCEDURES

STARTING ENGINE

During engine starting, open the throitle approximately 1/8 inch. In
warm lemperatures, 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 temper-
atures, it may be necessary to continue priming while cranking the engine.

Weak intermittent firing followed by puffs of black smoke from the
exhuust stack indicate overpriming or flooding. Excess fuel can be
cleared from the combustion chambers by the following procedure: Set
the mixture control full lean and the throttle full open; then crank the en-
gine through several revolutions with the sturter. Repeal the starting
procedure without any additional priming.

If the engine I8 underprimed (most likely in cold weather with a cold
engine) it will not fire at all, and additional priming will be necessary.
As goon as the eylinders 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 geconds In the summertime and nbout twice that long in very cold
weather, stop engine and investigate. Lack of oil pressure can cause
serious englne domoge, After starting, avold the use of carburetor heat
unless icing conditions prevail,

NOTE

Additional detnils concorning cold weather sturting und
operation may be found under COLD WEATHER OPERA-
TION paragraphs in this section.

TAXIING

When laxiing, it is important that speed and use of brakes be held to
4 mintmum and that all controls be utllized (see Taxiing Diagram, [gure
4-2) to maintain directional control and balance,

The carburetor heat control knob should be pushed full in during all
ground operntions unlegs heat is absolutely necessary., When the knob is
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USE UP AILERON
| ON RH WING AND :
NEUTRAL ELEVATOR

i !Ill,ﬂlﬂlll“llllll‘llllﬂ l

USE DOWN AILERON " USE DOWN AILERON
ON LH WING AND ' © ON RH WING AND
DOWN ELEVATOR " DOWN ELEVATOR

CODE NOTE
WIND Strong quartering tall winds require caution.
DIRECTION . Avold sudden burats of the throttle and sharp

braking when the alrplane {s In this attitude.
Use the steorable nose wheel and rudder to
maintain direction.

Figure 4-2, Taxiing Diagram

CESSNA SECTION 4
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pulled out to the heat position, air entering the engine is not filtered.

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

BEFORE TAKEOFF

WARM-UP

If the engine accelerales smoolhly, the airplane is ready for takeoff,
Since the engine is clogely cowled for efficient in-flight engine cooling,
precautions should be taken to avoid overheating during prolonged engine
operation on the ground, Also, long periodg of idling mury cause fouled
spark plugs.

MAGNETO CHECK

The magneto check should be made al 1700 RPM as follows. Move
Ignition switeh first to R position and note RPM, Next move switch back
to BOTH to clear the other set of plugs, Then move switch to the L posi-
tion, 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
RPM differential between magnetos, I there is a doubl concerning opera-
tion of the ignition system, RPM checks at higher engine apoods will usu-
ally confirm whether a deficiency exists,

An absence of RPM drop may be an Indication of faulty grounding of
one side of the Ignition system or ghould be cauge for suspicion that the
magneto timing is set in advance of the setting specified.

ALTERNATOR CHECK

Prior to flights where verification of proper alternator und voltage
regulator operation is esgential (such as night or instrument flights), a
positive verification can be made by loading the electrical system momen-
tarily (3 to 5 seconds) with the optional landing light (if so equipped), or
by operaling the wing flaps during the engine runup (1700 RPM). The am-
moter will remain within o needle width of zero if the alternator and vol-
tage regulator are operating properly.

TAKEOFF
POWER CHECK

It is important to check full-throttle engine operatton early in the
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takeoff run,  Any signof rough engine operation or aluggish engine necel-
eration s good cause for discontinuing the lakeoff. If this occurs, you are
Justified in making u thorough full-throttle, static runup before another
takeoff is attempted. The engine should run smoothly and turn approxi-
mittely 2300 to 2420 RPM with carburetor heat off and mixture full rich,

NOTE

Curburetor heat should nol be uged during tukeoff unlesy
it is absolutely necessary for obtaining smooth engine
acceloration,

Full=throttle runups over loose gravel are especially harmful to pro-
peller tips. When takeoffs must be made over a grave! surface, it is very
Important that the throttle be advanced slowly., This allows the alrplune
to start rolling before high RPM is developed, and the gravel will be blown
back of the propeller rather than pulled into {t, When upavoidable small
dents appear in the propeller blades, they should be Immediately correct-
ed as described in S8ection 8 under Propeller Care,

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

After full throttle is applied, ndjust the throttle friction lock clock-
wise to prevent the throttle from creeping back from a maximum power
position, Similar friction lock adjustments should be made as required
in other flight condilions to maintain a fixed throttle setling,

WING FLAP SETTINGS

Normal and obstacle clearance takeoffs are performed with wing flaps
up. The use of 10* flups will shorten the ground run approximately 10%,
but this advantage is lost in the climb to a 50-foot obstacle, Therefore,
the use of 10° flaps is reserved for minimum ground runs or for takeoff
from soft or rough fields. If 10° of flaps are used for minimum ground
runs, it is preferable to leave them extended rather than retract them in
the climb to the obstacle, In this case use an obgtuele clenrance speed of
55 KIAS, As soon as the obstacle is cleared, the flaps may be retracted
as the alrerafl secelerates to the normal Haps-up elimb-out speed.

During a high altitude takeoff in hot weather where climb would be

mirginal with 10° flaps, it is recommended that the {laps not be used for
takeoff. Flap settings greater than 10° are nol approved for takeoff.

4-14
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CROSSWIND TAKEOFFS

Takeoffs into strong crogswinds normally are performed with the min-
imum flap selting necessary for the field length lo minimize the drift an-
gle immedintely nfter tnkeoff, The wlrplune {s necelerated Lo o speed
slightly higher than normal, then mlled off abruptly to prevent possible
settling back to the runway while drifting, When elear of the ground,
make a coordinated turn into the wind to correct for deifl,

ENROUTE CLIMB

Normal climbs are performed with flaps up and full throttle and at
speeds § to 10 knots higher than best rate-of-climb speeds for the best
combination of performance, visibility and engine cooling. The mixture
ghould be full rich below 3000 feel and may be leaned above 3000 foot for
smoother operation or to oblain maximum RPM, U an obstruction dictates
the uso of a gteep climb angle, the best anglo-of-climb speoed should be
used with flaps up and maximum power,

NOTE

Climbs at speeds lower than the hest rate-of=climhb spead
ghould be of short duration to lmprove engine cooling,

CRUISE

Normal cruising is performed between 55% and 75% power, The engine
RPM and corresponding fuel consumption for various altitudes can be deter-
mined by using your Cessna Power Computer or the data in Section 5,

NOTE

Crulsing should be done al 65% Lo 75% power until a total
of 50 hours has nceumulated or oil consumption has sta-
bilized. This is to ensure proper sealing of the rings and
is applicable to new engines, and ongines in gervice fol-
lowing cylinder replacement or top overhaul of one or
more cylindors,

The Crulge Performuance Table, Flgure 4-3, (Hustrates the true ale-

gpeed and nautical miles per gallon during cruige for various altitudes and
percent power. This table should be used as a guide, along with the avail-
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75% POWER 65% POWER 55% POWER
ALTITUDE KTAS NMPG KTAS NMPG KTAS NMPG
Sea Level 112 13.6 108 14,7 a7 15.2
4000 Fest 116 14.0 109 16.1 99 155
8000 Fest 120 14.5 112 15,6 102 159
Standard Conditions Zoro Wing

Flgure 4-3, Cruise Performance ''able

able winds aloft information, to determine the most favorable altitude and
power setting for u given trip, The selection of crulge nltitude on the
basis of the most favorable wind conditions and the use of low power set-
tings are significant factors that should be considered on every trip to
reduce fuel consumption,

To achiove the recommondoed lean mixture fuel consumption figures
shown in Section 5, the mixture should be leaned as follows:

(1) Pull the mixture control out until engine RPM peaks and begins
Lo full off,
(2) Enrichen slightly back to peak RPM,

For best fuel economy at 75% power or less, operate at the leanest
mixture thal results in smooth engine operation or at 50 RPM on the lean
side of the peak RPM, whichever occurs first. This will resull in approxi-
mately 5% greater range than shown in this handbook.

Carburetor ice, as evidenced by an unexplained drop in RPM, can be
removed by application of full carburetor heat. Upon regaining the origi-
nal RPM (with heat off), use the minimum amount of heat (by trial and
error) Lo prevent ice from forming. Since the heated air causes a richer
mixture, readjust the mixture setting when carburetor heat is to be uged
continuously in cruise flight,

The use of full carburetor heat is recommended during flight in heavy
ruln to avold the possibility of engine stoppage due to excesslve waler in-
gestion or carburetor ice, The mixture setting should be readjusted for
smoothest operation,

In extremely heavy rain, the use of partial carburetor heat (control
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approximately 2/3 out), and part throttle (closed at least one ineh), may
be necessary to retain adequate power. Power changes should be made
cautiously followed by prompt adjustment of the mixture for smoothest
operation,

STALLS

The atall characteristics are conventional and aural warning is pro-
vided by a stall warning horn which sounds between 5 tnd 10 knots above
the stall In all configurations,

Power-off stall speeds at maximum welght for both forward and aft
¢, g positions are presented in Section 5.

SPINS

Intentional spins are approved in this airplane within certain restrict-
ed loadings. Spins with baggage loadings or occupied rear seat(s) are not
approved,

However, before attempting to perform spins several items should be
be carefully considered to assure a safe flight. No spins should be at-
tempted without firat having recelved dunl instruction both in spin entries
and spin recoveries from a qualified instructor who is familiar with the
apin characteristics of the Cessna 172M.

The cabin should be clean and all loose equipment (Including the mi-
crophone and rear seat belts) should be stowed or secured. For a aolo
{light in which spins will be conducted, the copilot's seat belt and shoulder
harness should also be secured. The seat bolts and shoulder harnesses
should be adjusted to provide proper restraint during all anticipated flight
conditions, However, care should be taken Lo ensure that the pllot can
easily reach the flight controls and produce maximum control triavels,

It is recommended that, whore feasible, entries be accomplished ut
high enough altitude that recoveries are completed 4000 feet or more above
ground level. At least 1000 foet of altitude loss should be allowed for a
1- turn spin and recovery, while a 6- turn spin and recovery may require
somewhat more than twice that amount, For example, the recommended
entry altitude for a fi- turn spin would be 6000 feet above ground level, In
any case, entrles should be planned so that recoveries are completed well
%vg the minimum 1500 feet above ground level required by FAR 01,171,

ther reason for using high altitudes {or practicing spins is that a
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greater field of view is provided which will assist in maintaining pilot
orientation,

The normal entry is made [rom a power-off stall. As Lhe stall is ap-
proached, 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 i8 reached almost simultaneously with reaching full aft elevator,
A slightly greater rate of deceleration than for normal stall entries, ap-
plication of ailerons In the direction of the desived spin, and the uge of
power at the entry will assure more consistent and positive entries to the
spin,  As the alrplune beging to spin, reduce the power to idle and return
the ailerons to neutrnl, Both elevator and rudder controls should be held
full with the spin until the apin recovery ig initiated. An inadvertent relax-
ation of either of these controls could reault in the development of a nose-
down spiral,

For the purpose of training in spins and spin recoveries, a 1 or 2
turn spin Is adequate and should be used. Up to 2 turns, the spin will pro-
gress to n fairly rapid rate of rotation and a steep attitude, Application of
recovery controls will produce prompt recoveries (within 1/4 turn). Dur-
ing extended spins of two Lo three turng or more, the spin will tend to
change into a spiral, particularly to the right, This will be accompanied
by an increase in nirgpeed and grovity loads on the airplune, If this oc-
curs, recovery should be accomplished quickly by leveling the wings and
recovering from the regulting dive.

Regardless of how many turns the spin is held or how it i8 entered,
the following recovery technique should be used:

(1) VERIFY THAT THROTTLE IS IN IDLE POSITION AND AILERONS
ARE NEUTRAL,

(2) APPLY AND HOLD FULL RUDDER OPPOSITE TO THE DIREC-
TION OF ROTATION,

(3) JUST AFTER THE RUDDER REACHES THE STOP, MOVE THE
CONTROL WHEEL BRISKLY FORWARD FAR ENOUGH TO BREAK
THE STALL,

(4) HOLD THESE CONTROL INPUTS UNTIL ROTATION S1TOPS,

(5) ASROTATION STOPS, NEUTRA LIZE 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
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coordinator or the neadle of the turn and bank indicator
may be referred Lo for this information.

Variation in basic airplane rigging or in weight and balance due to
Ingtalled equipment or right seat occupancy can cause differences in be-
havior, 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.

Intentionnl sping with flaps extended are prohibited, since the high
gpeeds which may occur 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 usual-
ly the primary factors in determining the most comfortable approach
speeds. Steep slips should be avoided with flap settings greater than 20°
due to a alight tendency for the elovator to ogeillnte under certain combl-
nations of airspeed, sideslip angle, and center of gravity loadings.

NOTE

Carburctor heat should be applied prior to any signilicant
reduction or closing of the throtile,

Actual touchdown should be made with power-off and on the main
wheels first to reduce the landing speed and subsequent need for braking
in the landing roll. The nose wheel is lowered to the runway gontly after
the speed has diminished to avold unnecessary nose gear loads. This
procedure ig especinlly important in rough or soft field landings.

SHORT FIELD LANDING

For o maximum performance short field lunding {n smooth air condi-
tions, make an approach at the minimum recommended alrspeed with full
flaps using enough power to control the glide path, (Slightly higher ap-
proach speeds should be used under turbulent air conditions.) After all
approach obstacles are cleared, progressively reduce power and main-
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the approach ed by lowering the nose of the airplane, Touchdown
ts‘::uld bepgmde wlatgopower off and on the main wheels first. Immediately
wlter touchdown, lower the nose wheel and apply heavy braking ns required.
For maximum brake effectiveness, retract the flaps, hold the control
wheel full back, and apply maximum brake pressure without sliding the
tires,

CROSSWIND LANDING

When lnnding in o strong crogswind, usge the minimum ﬂilp sotting
required for the field length, If flap settings greater than 20" are used
in sldeslips with full rudder deflection, some elevator oscillation may be
felt at normal approach speeds, However, this does not affect 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 touch-
down, lold a straight course with the steerable nose wheel and occasional
braking i necessary.

dent upon pilot
The maximum allowable erosswind veloclty ts depen !
capability as well as aircraft limitations. With average pilot technique,
direct crosswinds of 15 lmots can be handled with safety,

BALKED LANDING

In a balked landing (zo-around) climb, reduce the wing flap setting to
20° immediately after full power is applied. I the faps were extended to
40°, the reduction to 20° may be approximated by placing the flap switch
in the UP position for two seconds and then returning the switeh to neutral,
If obgtacles mugt be cleared during the go-around climb, leave the wing
flaps in the 10° to 20° range and maintain a safe airapeed until the obsta-
cles are cleared, Above 3000 feet, lean the mixture to obtain maximum
RPM. After clearing any obstacles, the flaps may be retracted as Lhe air-
plane sceelerates to the normal flaps-up c¢limb speed.

COLD WEATHER OPERATION
STARTING
Prior to starting on a cold morning, it is advisable to pull the propel-

ler through several times by hand to "break looge" or "limber"' the oil,
thus conserving battery energy.
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NOTE

When pulling the propeller through by hand, treat it ng
if the ignition switch {s turned on. A loose or broken

ground wire on elther magneto could cauge the englne to
fire.

In extremely cold (-18°C and lower) weather, the use of an external pro-
heater and an external power source are recommended whenever possible
to abtain pogitive starting and to reduce wear and abuse to the engine and
electrical system, Pre-heal will thaw the oil trapped in the oil cooler,
which probably will be congealed prior to starting in extremely cold tem-
peratures. When using an external power source, the position of the mas-
ter switch Is Important, Refer to Section 7 under Ground Service Plug
Receptacle for operating details,

Cold weather starting procedures are as follows:

With Preheat:

(1) With lgnition switeh OFF and throttle closed, prime the engine
four to eight strokes as the propeller is being turned over by hand,

NOTE

Use heavy atrokes of primer for best atomization of fuel.
After priming, push primer all the way in and turn to
locked position to avold possibility of engine drawing fuel
through the primer,

(2) Propeller Area -- CLEAR.

(3) Master Switch -- ON.

(4) Mixture -- FULL RICH.

(5) Throttle -- OPEN 1/8 INCH.

(6) Tgnition Switch -- START,

(7) Release ignition switch to BOTH when engine starts,
(8) Ol Pressure -- CHECK,

Without Preheal:

(1) Prime the engine six to ten strokes while the propeller is being

turned by hand with throttle closed. Leave primer charged and ready
for stroke,

(2) Propeller Area -- CLEAR,
(3) Master Switch -- ON.
(4) Mixture -- FULL RICH,

4-21



SECTION 4 CESSNA
NORMA L PROCEDURES MODEL 172M

(6) Ignition Switch <« START,
(6) Pump throttle rapidly to full open twice, Return to 1/8 inch
open position,
(7) Release ignition switch to BOTH when engine starts,
(8) Continue to prime engine until it is running smoothly, or aller-
nately pump throttle rapidly over first 1/4 of total travel,
(9) Oil Pressure -- CHECK.

(10) Pull carburetor heat knob full on after engine hag started.
Leave on until engine is running smoothly,

(11) Lock Primer.

NOTE

If the engine does not start during the first few altempts,
or if the engine liring diminishes in strength, it is prob-
able that the spark plugs have been frosted over. Pre-
heat must be used before another sturt |s attemptled,

JCAUTIONI

Pumping the throttle may cause raw fuel to sccumulate
in the intake air duct, ¢reating n fire hanzard in the event
of a backfire. If this occurs, maintain a ¢ranking action
Lo suck flumes into the engine,  An oulside attendunt with
a fire extinguisher is advised for cold starts without pre-
heat,

During cold weather operations, no indicalion will be apparent on Lhe
ol temperature gage prior to thkeoff if outside nir temperatures nroe very
cold. After a suitable warm-up period (2 to 5 minutes at 1000 RPM), ac-
celerate the engine several times o higher engine RPM. If the englne ne-
celerates smoothly and the oil pressure remains normal and steady, the
alrpline I8 ready for takeoff,

FLIGHT OPERATIONS

Takeoff is made normally with carburetor heal off. Avold 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. Partial heat may increase the carburetor air lemperature
to the 0° to 21°C range, where icing is eritical under certain atmospheric
conditions,
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HOT WEATHER OPERATION

Refer Lo the gonoral warm tomperature starting information under
Starting Engine in this section. Avoid prolonged engine operation on the
ground,

NOISE ABATEMENT

Increased emphasis on improving the quality of our environment re-
quires renewed effort on the part of all pilotg (o minimize the effect of
alroraft noise on the public,

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

(1) Pllots operating alreraft under VFR over ouldoor assemblics of
persons, recreational and park areas, and other noise-sensitive
areas should make every effort to fly not less than 2,000 feel above
the surface, weather permitting, even though flight at a lower lovel
may be consistent with the provisions of government regulations,

(2) During departure from or approach to an nirport, climb after
takeoff and descent for landing should be made so as to avoid pro-
longed [Hight at low allitude near nolse-gsensitive areas,

NOTE

The above recommended procedures do not apply where
they would conflict with Air Traffic Control clonrances

or instructions, or where, in the pilot's judgement, an

altitude of less than 2,000 feet |s necessary for him o

adequately exercise his duty to see and avoid other air-
eraft,
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INTRODUCTION

Performance datn chorts on the following pages are presented so that
you may know what to expect from the airplane under various conditions,
and wlgo, to fellitate the planning of flights in dotail und with reasonable
accuracy. The data in the charts has been computed from actual flight
tests with the atrplane and engine in good condition iand using average
piloting techniques.

It ghould be noted that the performance information presented in the
range and endurance profile charts allows for 45 minutes reserve fuel
buged on 45% power.  Fuel flow data for eruise ia based on the recom-
mended Iean mixture setting. Some indeterminate variables such as mix-
ture leaning tochnique, fuel metering characteristics, engine and propeller
condition, and rir turbulence may account for variations of 10% or more
in range and endurance. Therefore, it is important to utilize all available
information to eatimate the fuel required for the particular flight,

USE OF PERFORMANCE CHARTS

Performance data is presented in tabular or graphical form to illus-
traute the effect of differont varinbles., Sufficiently detalled Informuation is
provided in the tables so that conservalive values can be selecled and used
o determine the particular performunce figure with roensonnble necurncy,

SAMPLE PROBLEM

The following sample {lighl problem utilizes information from the
various charls lo determine the predicted performunce data for o typienl
flight. The following information is known:

AIRPLANE CON FIGURATION

Takeoff weight 2250 Pounds
Usable fuel 38 Gallony
TAKEOFF CONDITIONS
Field pressure altitude 1500 Feet
Temperature 208°C (16°C above standard)
Wind component along runway 12 Knot Headwind
Field length 3500 Feet
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CRUISE CONDITIONS

Total distance 420 Nautleal Miles
Pressure altitude 5500 Feet
Temperature 20°C (16°C above standard)
Expocted wind enroute 10 Knot Headwind
LANDING CONDITIONS
Field pressure altitude 2000 Feet
Temperature 25°C
Wind component along runway 6 Knot Headwind
Field length 3000 Feet
TAKEOFF

The takeoff distance chart, figure 5-4, should be consulted, keeping
in mind that the distances shown are based on maximum performance
techniques, Congervatlve distances can be established by reading the
chart at the next higher value of weight, altitude and temperature. For
oxample, in this particular sample problem, the takeoff distance informa-
tion presented for a weight of 2300 lbs. , a pressure altitude of 2000 feet
und o tempe rdure of 30°C should be used und results (n the following:

Ground roll 1155 Feet
Total distance to clear a 50-foot obstacle 2030 Feet

A correction for the effect of wind may be made based on Note 3 of the
takeoff chart, 'T'he distance correction for a 12 knot headwind is:

12 Knots x lo%

S Rocts = 13'% Decrease

This results in the following digtances, corrected for wind:

Ground roll, zero wind 1155
Decreage In ground roll

(1155 feet x 13%) 150
Corrected ground roll {005 Feel
Total distance to clear n

650-foot obstacle, zero wind 2030
Decrease In total dislance

(2030 feet x 13%) 264
Corrected total distance

to clear 50-fool obstacle 1760 Feol

These distunces are well within the takeoff field length quoted earlier for
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the sample problem.

CRUISE

The cruiging altitude and windsg aloft information have been given for
this flight. However, the power setting selection for cruise must be de-
termined baged on several considerations, These include the crulse per-
formance characleristics of the airplune presenled in figure 5-7, the
range profile chart presented in figure 5-8, and the endurance profile
chart presented in figure 5-9,

The runge profile chart iHustrates the relationship belween power

and range. Considerable fuel savings and longer range result when lower
power setlings ure used,

For this sample problem with a cruise altitude of 5500 feel and dis-
tance of 420 nautical miles, the range profile chart indieates that use of
a 75% power setting will necessitate a fuel stop, in view of the anticipated
10 knot headwind component.  However, selecting a 65% power setting
[rom the range profile chart yields & predicted range of 477 nautical miles
under zoro wind conditions. The endurance profile charet, figure 5-9,
shows & corresponding 4. 4 hours.

The range figure of 477 nautical miles is corrected to necount for the
expected 10 knot headwind at 5500 feet.

Range, zero wind 477
Decrease in range due to wind
(4. 4 hours x 10 knot headwind) a4
Corrected range 437 Nautical Miles

This indicates thal the trip can be made without a [uel stop using approxi-
mately 5% powor,

The crulse performunce choarl, Hgure 5-7, {5 entered ut 8000 feet
altitude and 20°C above standard temperature. These values most nearly
correspond Lo the expected altitude and temperature conditions. The en-
gine speed chosen is 2600 RPM, which resgults in the following:

Power 62%
True pirspeed 109 Knots
Cruigoe fuel flow 7.0 GPH

The power computor may be used to dotormine power mnd fuel congumption
during the flight,
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FUEL REQUIRED

The total fuel requirement [or the (light may be estimated using the
performance information in figures 5-6 and 5-7. For this sample prob-
lem, figure 5-6 shows that a climb from 1000 feet to 6000 feet requires
2.0 gallons of fuel and may be used as a congervative astimate for this
problem, This is for a standard temperature (as shown on the c¢limb
chart). The approximate effect of a non-standard temperature s to In-
crease the time, fuel, and distance by 10% for each 10°C ahove standard
temperature, due to the lowoer rate of climb, In this case, agsuming a
temperature 16°C above standard, the correction would be:

%-g:-g x 10% = 16% Incrense

With this factor included, the fuel estimate would be calculated as follows:

Fuel to elimb, standard temperature 2.0
Increase due to non-standard temperature

(2.0 x 16%) 0.3
Corrected fuel Lo climb 2.7 Gallons

In addition, the distance to c¢limb, as given in figure 5-6, may be correct-
ed for non-gtandard temperalure ag follows:

Distance o climb, standard temperature 14
Increase due to non-standard temperature
(14 nautical miles x 16%) 2
Corrected distance to climb 16 Nautical Miles
The resultant crulse digtance is:

Tolal distance 420
Climb distance -16
Cruise distance 404 Nautical Miles

With an expected 10 knot headwind, the ground speed for cruise is pre-
dicted to be:

100
=10
99 Knols

Thareforse, the time required for the cruise portion of the trip is:

404 Nautical Miles

Knots = 4,1 Hours
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The fuel required for cruise is endurance times fuel consumption:
4.1 hours x 7. 0 gallons/hour = 28,7 Gallons

The total estimated fuel required is as follows:

Engine start, taxi, and tukeof{ 1.1
Climb 2,3
Cruisge 28,17
Total fuel required 32.1 Gallons

This will leave o fuel reserve of:

38. 0
=38.1
5.0 Gallong

Once the flight is underway, ground speed checks will provide a more
accurate basis for estimating the time enroute and the corresponding fuel
required to complete the trip with ample reserve,

LANDING

A procedure similar to the takeoff calculations should be used for
estimating the landing distance at the destination airport. Figure 5-10
pregents maximum performance technique landing distances for various
airport altitude and temperature combinations. The distances corres-
ponding to 2000 [eet altitude and 30"C should be used and result in the
following:

Ground roll
Total distance to clear a 50-foot obstacle

590 Feet
1370 Feet

A correction for wind may be made based on Note 2 of the landing chart.
The distance correction for a B knot headwind (s:

6
%{% x 10% = ™% Decrease
This results in the following wind-correctod flgures:

Ground roll
Total distance over a 50-foot obstacle

549 Feet
1274 Feet

These distances are well within the landing field length quoted previously
for this sample problem.
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AIRSPEED CALIBRATION AIRSPEED CALIBRATION

NORMAL STATIC SOURCE ALTERNATE STATIC SOURCE
HEATER/VENTS AND WINDOWS CLOSED
FLAPS UP
NORMAL KIAS 40 50 60 70 80 90 100 110 120 130 140
ALTERNATEKIAS | 30 51 61 71 82 91 101 111 121 131 141
FLAPS 10°
FLAPS UP NORMAL KIAS 40 60 60 70 80 865 --- == cov e ...
KIAS 40 50 60 70 80 90 100 110 120 130 140 ALTERNATEKIAS | 40 61 61 71 B1 85 --v scoe eoe wee -n-
KCAS 49 65 62 70 80 89 93 108 1B 128 138 FLAPS 400
FLAPS 10° NORMAL KIAS 40 60 B0 70 B0 BF .- cen aan oaan .
ALTERNATEKIAS | 38 60 B0 70 79 83 --- -ev coc -ou ...
KIAS 4 50 B0 70 B0 85 --- .- - a
KCAS 49 66 62 71 80 8 X _jzes e e HEATER/VENTS OPEN AND WINDOWS CLOSED
FLAPS 40° FLAPS UP
KIAS 40 00 00 70 0. B8 eve pew mes: wee svm NORMAL KIAS 40 50 B0 70 BD 80 100 110 120 130 140
KCAS B B 8 1 81 iEe e i Ees EE e ALTERNATEKIAS | 36 48 &0 70 B0 89 990 108 118 128 139
“ FLAPS 10°
Flgure 5-1. Alrspeed Callbration (Sheet 1 of 2) 4 NORMAL KIAS 40 50 60 70 80 85 s e oo e .
— ALTEANATEKIAS | 38 40 80 69 79 84 --- oo cov wov ...
(€] FLAPS 40°
“ NORMAL KIAS 40 50 60 70 BO B5 <e- weav con ...
“ ALTEANATEKIAS | 34 47 67 67 77 Bl -vev woe coe een ..
. WINDOWS OPEN
G FLAPS UP
“ NORMAL KIAS 40 50 60 70 BO 80 100 110 120 130 140
[ ALTERNATEKIAS | 26 43 57 70 82 03 103 113 123 133 143
* FLAPS 100
* NORMAL KIAS 4 50 60 70 B0 85 --- -vu wee oon  -a.
. ALTERNATEKIAS | 26 43 57 60 80 85 --- -wv wue oo ..
FLAPS 40°
NORMAL KIAS 40 50 60 70 BO B85 - .- .
ALTERNATEKIAS | 26 41 64 67 7B 84 --- --o wuov oo v
Figure 5-1, Alrspeed Calibration (Sheet 2 of 2)
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TEMPERATURE CONVERSION CHART STALL SPEEDS

120

Figure 5-2, Temperature Conversion Chart Figure 5-3, Stall Speeds

5-10 5-11

] R pe I8
% % R it t CONDITIONS:
r sanul Power Off
- 1 NOTES:
100 [+ 1. Maximum altitude loss during a stall recovery is approximately 180 feet,
_ & 2. KIAS values are approximate,
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CESSNA
MODEL 172M

SECTION 5
PERFORMANCE

TIME, FUEL, AND DISTANCE TO CLIMB

CONDITIONS:

Flaps Up

Full Throttle
Standard Temperature

NOTES:

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

2. To obtain moaximum rate of climb oy shown in this chart, lesn to maximum APM
during climb,

3, Incroose time, fuel ond distance by 10% far anch 10°C sbove standard tlemperature,

4. Distances shown are based on zero wind.

SECTION § CESSNA
PERFORMANCE MODEL 172M
RATE OF CLIMB
CONDITIONS:
Flaps Up
Full Throttie
Mixture Leanod for Maximum RPM Duting Climb
RATE OF CLIMB - FPM
WEIGHT PRESS CcLIMB
ALT SPEED =
L85 FT KIAS -20°C e 20°C 40°¢
300 S.L. 78 755 695 630 B65
- 2000 06 655 506 536 470
4000 74 555 500 440 380
6000 12 460 405 350 290
8000 70 365 310 255 200
10,000 68 270 215 166 ce
12,000 66 175 125 ...
Figure 5-5, Rate of Climb

5-14

weioHT | e | TEUP | S | e e
LBS FT C KIAS FPM TIME |FUEL USED | DISTANCE
MIN | GALLONS NM

2300 S.L. 16 78 645 0 00 0
1000 13 77 605 2 0.3 2

2000 " 76 560 3 0.7 4

3000 9 75 520 & 11 7

4000 7 74 480 7 1.5 9

5000 5 73 435 9 1.9 12

6000 3 12 395 12 23 16

7000 | n 355 15 28 19

BODO -1 70 316 8 33 23

9000 3 69 270 21 3.9 28

10,000 -5 68 230 25 4.6 33

11,000 -7 67 185 30 5.2 40

12,000 -9 66 145 36 6.1 48

Figure 5-6. Time, Fuel, and Distance to Climb



SECTION 5§ CESSNA CESSNA

SECTION &
PERFORMANCE MODEL 172M MODEL 172M PERFORMANCE
CRUISE PERFORMANCE RANGE PROFILE
45 MINUTES RESERVE
CONDITIONS: 38.0 GALLONS USABLE FUEL
Aecommendad Loan Mixture
2300 Pounds CONDITIONS:
2300 Pounds
Recommended Loan Mixture for Crulse
Standard Temperature
200¢ BELOW STANDARD 20°C ABOVE Zero Wind
PRESSURE STANDARD TEMP TEMPERATURE STANDARD TEMP
activupe| " Ty ktas| opH | % |kras| apH | % | kTAS | GPH
Lz il s ?OTgril‘ hart ollows for the fuel yssd | |
. c S Tor the Tuel yes tart
AR RRE oo et e, s s
. i ’ " 2. Resorve luel s bosed on 45 m
2400| @8 107 76 84 107 22 81 108 89 o minutes at 4A5% BHP and s 4,3 gallons,
2300 ©1 | 102 | 69 sa | w01 | 67 | B5 00 | 68
2200| 55 06 | 6.4 52 95 | 62 | 49 a3 | 8.1 12,000 asrs twmr Sememenn
4000 |2600| B0 | 116 | 88 | 25 | ne | 83 | n | e | 78 ' ' “j;i::', WY 104 KTAS
2500 72 | 111 | 79| e8 | v | 75 | 64 | 10 | 72 AT 94 KTAS 2 :
2400 85 | 107 | 7.3 61 we | 69 | 58 | 104 | 67 ‘ ] '-4&_.““ : H
2300| s8 | 101 | 6.7 5 | w00 | 65 | 53 g8 | 63 10,000 nEN ThL :
22000 62 | 95 | 63 | 49 | 83| 61 | 47 | 82 | 59 ! HHH HHHH A  IEREEEa:
goo0 [2650| Bo | 118 | 88 s | s | 82 " 1 | 78 - § . ! HHHH
26000 76 | 116 | 8.3 7|l ne| 7968 | 5| 75 13 % W a1 kTasH
2600 60 | 111 | 78 | es | vo | 72 | 82 | 100 | 70 s H R KIAD LY T12 KEAS 1102 KTAS |-
2a00| 62 | 106 | 7.0 g9 | 104 | 67 | 56 | 103 | 65 » T
2300 66 | w00 | 65 53 g8 | 63 | s0 97 | 62 I tHH
2200| 50 84 | B a7 92 | 59 | 4 g1 | 58 w | .
" .
gooo [2700| 80 | 120 | B8 75 | 120 | 83 | 71 | w20 | 78 & + HH
200 72 | w6 | 8o | 68 | 6 | 726 | €5 | 14 | 73 o 6000 -
2600 @5 | 111 | 72 62 | 100 | 70 | 59 | 108 | 64 2 ?
2a00| 69 | 106 | 68 56 | 103 | 66 | 53 | 101 | B3 = HH
2300| 54 9 | 6.4 51 97 | 62 | 48 a0 g.o 2 o R ERER T % el
2200| 48 93 | 6.0 a5 91 | 58 | 43 an 7 aoo EEE A 108 KTAS o0 kons 1
w0000 |2700| 76 | 120 | 8.4 72 | 120 79 | 68 | na | 76 i 1 4 BRRRSs SRR
20001 09 | 115 | 2.0 66 | ma | 723 | 62 | n2 | 70 + -EH e e s TH
2500 10 | 71 59 | 108 | 68 | 56 | 106 | 66 = szt
2000 57 | 104 | 66 64 | 102 | o4 | 51 | 100 | B2 - 1o HoHgl]2 }
2300| 1 97 | 6.2 48 g6 | 60 | 46 95 | 58 2000 » while s 4
2200 46 92 | 58 43 00 | 57 | at o | 55 1o 157 H@fitleie T
12000 (2660] 60 | 117 | 76 66 | me | 73 | 62 | na | 70 T
2000 66 | 114 | 7.4 62 | ma | 70| 59 | 111 | 68 + - HEFFH T 186 KTAS
2500| 60 | w08 | 68 | 57 | 106 | 66 | 54 | 105 | 64 TH: 112 KTAS) - 106 KTAS [ HEHHEHHEMT 07 Kras
2400 | 54 102 | 64 51 100 | 6.2 49 00 | 60 A ‘400 420 UL - oLl
2300 | 49 96 | 6.0 46 5 | 59 43 04 | 6.7 440 460 480 500 520
2200 44 91 | 87 4 go | 55 | 38 88 | 63 RANGE - NAUTICAL MILES
Figure 5-7. Cruise Performance Figure 5-8. Range Profile (Sheet 1 of 2)
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SECTION 5 CESSNA
PERFORMANCE MODEL 172M

RANGE PROFILE

45 MINUTES RESERVE
48.0 GALLONS USABLE FUEL

CONDITIONS:

2300 Pounds

Recommended Lean Mixture for Cruise
Standard Temperature

Zero Wind

NOTES:

1. This chart allows for the tuel used for enging start, taxi, takeott and climb, and the
distance during elimb as shown in figure 5-8,

2. Reserve fuel Is based on 45 minutes at 45% BHP and is 4,3 gallons,

12,000 1

'f INNERY &7, ) 3 INEEnN| ;
1 t AR 104 KTAS EHEH TS
‘ S 115 LHHERE 0 KkTAS THH
THE o J_,(‘/_;KTAS uRRERRERRRRRN
FEEEEEEEL léb} T
10,000 Ry = :
: 2 ERS| \mafaann e aa:
1388 «sz 4 I 1]
HHH 120 KTAS Y 112 KTAS H+ 48‘1;;:;54.: Bas!
8000 P T assane
E . H;—w— . ;%o '
Y. . EEE b - +
1 .- HEESRES
8 8000 ! O ] THHE
= Raas iR aaaal f a8 ]
-t 1 1 1 1 BRENRas 1
16 KTAS £H 00 kras FHITHEH e ks
4000 -+ ! 1T Sesanne:
i T I I
T m 111+ : 4 --.'w w 1 ' ‘
1] :2 $ dng = 4+ t 1
o [ iR e
2 4 - - 4-a e 444 -
HHH e e
RYsnnsansnndsanansEnad] anssdy ni Piaussanan HH
ARAAE & I 86 KTAS
112 KTAS k aas
s.L. LEHTH RETH 1 Susn N ¥ 1S SRER agaitus EETRRAR
560 580 600 620 540 660 680

RANGE - NAUTICAL MILES

Figure 5-8. Range Profile {Sheet 2 of 2)

CESSNA SECTION 5

MODEL 172M PERFORMANCE
ENDURANCE PROFILE
45 MINUTES RESERVE
38.0 GALLONS USABLE FUEL
CONDITIONS:
2300 Pounds
Recommended Lean Mixture for Cruise
Standord Temporature
NOTES:

1. This chart allows for the fuel used for engine start, wxi, takeott and climb, and the
time during climb as shown in figure 5-6,
2. Rosorve fuel s based on 45 minutes at 45% BHP and is 4.3 gollons,

12.000 : v+[. 3 "nn
4 NN .
wlitll T
10,000 |+ 1 3 1 i I
1y ;
> . . m “ - -
Ry AR i
8000 - 1 s
E " o 4 t :
w Tils 4+
u" l :} : boo - — - % i-—»»
8 6000 HHHE
: ebuie o - -
: 5 [+ 44 o« 1
.:j 1 »gw -chg g 44 ‘ = R
: Ll
A000 - i i T e
H N o : : : F
. 1t ‘ , b CRES :-
2000 T T
Hi ] ' EHizigEf Saas
- R A R R
.. t L
r b i el
S.L. ¢ :
3 1 b i}
ENDURANCE - HOURS
Figure 5-9, Endurance Profile (Sheet 1 of 2)
=190
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EQUIPMENT LIST
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WEIGHT & BALANCE /
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CESSNA SECTION 6
MODEL 172M WEIGHT & BALANCE/
EQUIPMENT LIST

INTRODUCTION

This section deseribes the procedure for establishing the basic empty
weight and moment of the airplane. Sample forms are provided for refer-
ence. Procedures for calculating the welght and moment for various oper -
ations are algo provided. A comprehensive list of all Cessna equipment
avallable for this airplane is includ:- - at the back of this section.

It should be noted that specific information regarding the weight, arm,
moment and installed equipment Hs! for this airplane can only be found in
the appropriate weight and balance records carried in the airplane.

AIRPLANE WEIGHING PROCEDURES

(1) Preparation:
A Inflate tres (o recommended ope rating pressures,
b,  Remove the fuel tank sump quick-drain fittings and fuel
selector valve drain plug to drain all fuel
¢.  Remave oil sump drain plug to drain all oil,
d. Move sliding seats to the most forward position.
©.  Ruise [laps to the full' retracted position,
f.  Place all control surfaces in neutral position.

{(2) Leveling:
a. Place scales under ench wheel (mintmum scale capacity,
500 pounds nose, 1000 pounds each main).
b, Deflate the nose tire and/or lowsr or raise the nose strut to
properly center the bubble in the level (see Figure 6-1),

(3) Weighing:
a.  With the airplane leve: and brakes released, record the
welght shown on each scale, Deduct the tare, if any, from each
reading,

(4) Measuring:
a.  Obtain measurement & by measuring horizontally (along the
airplane conter line) from a line stretehed between the main
wheel centers to a plumb Lob dropped from the firewall.
b,  Obtain measurement [ by measuring horlzontally and paral-
lel to the airplane center line, from center of nose wheel axle,
left side, to a plumb bob dropped from the line between the main
wheel centers, Repeal on right side and average the measure-
ments,



SECTION 6 CESSNA
WEIGHT & BALANCE/ MODEL 172M
EQUIPMENT LIST

Dotum
Sta. 0.0
(Firewall,
Front Face,
Lower Portion)

Lavel at upper door sill or
levaling screws on left side
of tailcong

Sl Postion Scale Resding Tare Symunaol Not Waight
Left Whee! L
Hight Whea! H
Nosa Whoel N
Sum of Not Waghts (As Weighad| w
X=ARM= (A} - IN) x (B) , X =1 (N | x| 1=1 1IN,
w { |
Moment/1000
Item Weight {Lbs) X CG, Armi (In) = (Lba-in)
Airplane Weight (From [tem b, page 6-8)
Add 0ll:
No Oil Filtor (8 Qs at 7.6 Lba/Gal) -14.0
With Oll Flliter (9 Qts at 7.5 Lbs/Gal) -14.0
Add Unusable Fuel:
Std, Tanks (4 Gal at 6 Lbs/Gal) 46.0
L.A. Tanks (4 Gal at 6 Lbs/Gal) 46.0
Equipment Changes
Alrplane Basic Empty Weight

Figure 6-1, Sample Airplane Weighing

6-4

CESSNA SECTION 6
MODEL 172M WEIGHT & BALANCE/
EQUIPMENT LIST

(6) Using weights from (3) and measurements from (4) the pirplane
weight and C, G. can be delermined.

(6) Basic Empty Weight may be determined by completing Figure 6-1.

WEIGHT AND BALANCE

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

Take the basic omply weight und moment from appropriate welght and
balance records carried in your airplane, and enter them in the column
ttled YOUR AIRPLANE on the Sample Loading Problem,

NOTE

In addition to the basic emply weight and moment noted
on these records, the ¢, g, arm (fuselage station) is nlso
shown, but need not be used on the Sample Loading Prob-
lem, The moment which I8 shown must be divided by
1000 and this value used as the moment/1000 on the
loading problem.

Use Lhe Loading Graph to determine the moment/1000 for each addi-
tional [tem to be carried; then list these on the loading problem,

NOT'E

Loading Graph information for the pilot, passengers,
and baggage is based on seals positioned for average
oceupants and baggage loaded in the center of the bag-
gage ureas ns shown on the Loading Arrangements din-
gram, For loadings which may differ {rom these, the
Sample Loading Problem llsats fugeluge stationy for these
items to indicate their forword and aft ¢, g, range limi-
tations (seat travel and baggage area limitation. ). Ad-
ditional moment caleulations, based on the netunl welght
and ¢.g. arm (luselage station) of the item being loaded,
must be made if the position of the load is different from
that shown on the Loading Graph,
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— T - Tatal the weights and moments/1000 and plot these values on the Cen-
2 | § ter of Gravily Moment Envelope to determine whether the point falls with-
33 §'§' ‘ in the envelope, and if the londing Is acceptable,
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CABIN HEIGHT MEASUREMENTS " : 522
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Figure 6-4, Internal Cabin Dimensions *
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CESSNA SECTION 6
SECTION 6 CESSNA
( EIGHT NCE
WEIGHT & BALANCE/ MODEL 172M MOREL ATaM Rt Sttt i
EQUIPMENT LIST
- ; i -
I e eaemate ~ 22 EQUIPMENT LIST
4 -4 & - m
{ 11 | 5 HE 1 The fallowing equipment list is a comprehensive list of all Cessna equipment svallable
.t ded Ll i for this airplane. A soparate equipmoent list of itoms installed in your specific airplane
L 2 ' = is provided in your aircraft file. The following list and the specific list for your airplane
B K t B B4 B el b 1 § ave o similar ordor of listing,
{1
5 t3 A s . j 8.—'- - s:' 2 Thiy eguipment list provides the following Information:
344 1 e (]
T < L ! . HEE) é - o9 An tem number gives the ldentification number for the item, Each number |4
W Z o $ (@) pmﬁxa with a Intter which identifies the descriptive grouping lexample:
ul ! m Z NN it B gl &) . = A, Powerplant & Accessories) under which 1t 18 listod. Suffix letters identify
] w U') ' i 11 5 the equipment as a required item, o stondard itom or an optional item. Sutfix
= j - 3 lutters are as follows:
w — M 1T # -A = mauired items of equipment for FAA certification
- LL o e . ; ! & E -5 = standard sgquipment items
0= S o
- () 1 8 8 o — 0 = pptiond! sauipmant (tems raplacing required or standard itoms
1 _I Z ' T | a —E ! -A = pptional equipment Items which are in addition to required or
ne E j u inn ! A g “ standard itoms
1 ™1 1 4
} |_ | T w é b= | — A referonce drawing column provides the drawing numbaer for the item.
1 - ~ e N
1 7 HHEEEEEH o 5 s e ) NOTE
L m L1 ] 8 T “
U t e o 3 © . I additional equipment s to be Installed, It must be done in accord-
-+ o . ance with the reference drawing, sccessory kit instructions, or a
11 ] & U‘ 3 ” separnte FAA approval,
AN 1 - Ei o O & = E Columns showing weight {in pounds) and arm (in inches) provide the weight
1 i) Tl ‘E o w H g:o * nnd conter of grovity tocation for the equipment,
"3 O
N e & 2 * NOTE
' > aad 4 N » o ‘+ ' - E H + g o
1 N | 8 ’f‘h * Unloss othorwise indicated, true values (not net change values) for the
N * welght and arm are shown, Positive arms are distances aft of the
1= g = nlrplane datum; negative armas are distances forward of the dotum.
T . N 1 T s NOTE
IHE NN ol =
. 11" ﬂ Asterisks (%) after the (tem welght and arm indicate complete assem-
an Ll IR i ﬂ bly installotions. Some major companents of the assembly are listed
5 »{ 111 R -+ + - on the lines immediately tollowing. The summation of these major
8 o 8 o 8 o 8 o 8 o« ‘ components does not necessarily equal the complete assembly instal-
) g 8 (=) 8 = 8 Te} ation,
N o™ g o~ —t -t -t - — ﬂ
F .
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EQUIPMENT LIST DESCRIPTION REF DRAWING
POWERPLANT £ ACCESSORIES
MING 0-320-E20 {INCLUDES ALL 0550319
ST ER AND VACUUM FPAD)
UR R AIR 294510 101
SRYOLT, 60 AMP (SELT DRIVE) £11501-0102
NSTALLATION 550319
2 AXRISON OR 526250
TEWART WARNER) 45062
Orte FULL FLOW ENGINE OIL 138304
#VCO*ING' :‘ci 235392
k1T AC 435483
FIXED PITCH=-LANDPLANE) 161001-0308
CCAULEY) £160/0TM7553
SPACER ADAPTOR (MCCAULEY) 4515
2IXED PITCH-FLOATPLANE) 161001-0307
CAULEY) ALT5/ETMBOA2
SPACER AggPTg: {MCCAULEY) ;gégzo
R
10N, PROPELL 3058
KHEAD =
LXHEAD 520321
e ThV WT OF & TYPES) 331983~
PUMP [AV WT C > 394502-0101
uce agise-gid]
ATOR
VR e Thaee CYLINOER 701015
aln vALVE NET CHANGE) 701015
EQUIPMENT LIST DESCRIPTION REF DRAWING
LANDING GEAR E ACCESSNRIES
BRAKE L TIRE AS3Y, 6.00x5 MAIN 12) {2;8
MCCAULEY D30260 { EACH) {ggg
Yos MCCAULEY 1630
Yos MCCAULEY ( 1630
LY BLACKWALL 2620
5620
ASS.., 5.00XS MOSE 1630
Yoy MCEAULEY 1630
Ly SLACKWALL 2253
ALLATION, WHEEL (SET OF 3) 4123
L FAIRING
L FAIRING { EACH)
FLECTRICAL SYSTEM
25 AMP HOUR 511319
« 60 AMP ALTERNATOR 611001 201
& RECEPTACLE 501053
TOT (NET CHANGE) 422335
pOST 313094
L WHEEL MOUNTED) 10087
gD%NT PANEL FLOOD 700149
NTRANCE {SET OF 2) 1101
LON LTGHT (SET OF 2] 1013-1, -2
s DMNIFLASH SEACON 505003
FIN TIP 621001-0103
79LV 2365?2- o1
TIP STROBE 501027
P (ST DF 285N wine) [0223887-0101
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CESSNA SECTION 7
MODEL 172M AIRPLANE & SYSTEMS DESCRIPTIONS

INTRODUCTION

This section provides description and operation of the nirplane and
its systems. Some equipment described herein is optional and may not
be installed in the nirplane, Refer to Section 9, Supploments, for detally
of other optional systems and equipment.

AIRFRAME

The construction of the fuselage is a conventional formed sheet metal
bullchead, stringer, and skin design referred to as semi-monocoque,
Major ilems 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 doorposts, and a bulkhead with
attaching plates at the base of the [orward doorposts for the lower attach-
meont of the wing struts, Four engine mount stringers are also attached
to the forward doorposts and extend forward to the firewall.

The externally braced wings, containing the fuel tanks, are construct-
ed of u front and rear spar with formed sheel metal ribg, doublers, and
stringers, The entire structure is covered with aluminum skin, The front
gpars are equipped with wing-to-fuselage and wing-to-strut attach fittings.
The aft spars are equipped with wing-to-fuselage attach fittings, and are
partial-span spars. Conventional hinged ailerons and single-slotted flaps
are attnched to the trailing edge of the wings. The ailerons are construct-
ed of a forward spar containing a balance weight, formed sheet metal ribs
and "V'" type corrugated aluminum skin jolned together at the trailing edge.
The flaps are constructed basicully the same as the ailerons, with the ex-
ception of the balance weight and the addition of a formed sheel metal lead-
ing edge section,

The empennage (tail assembly) consists of n conventional vertical
stabilizer, rudder, horizontal stabilizer, and elevator. The vertical
stabilizer consists of a spar, formed sheel metal ribg and reinforcements,
a wrap-around skin panel, formed leading edge gkin, and a dorsal. The
rudder is constructed of a formed leading edge skin containing hinge halves,
a center wrap-around skin panel, ribs, an aft wrap-around skin panel
which is joined at the trailing edge of the rudder by a filler strip, and a
ground adjustable trim tab at the base of the trailing edge. The top of
the rudder Incorporates a leading edge extension which contains a balance
welight. The horizontal stabilizer is constructed of a forward and afl spar,
ribs and stiffeners, center, left, and right wrap-around skin panels, and
formed leading edge gliins. The horlzontal stabilizer also contiins the
elevator trim tab actuntor. Construction of the elevator consists of form-
ed leading edge skins, a forward spar, aft channel, ribs, torque tube and
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ELEVATOR CONTROL SYSTEM =
AILERON CONTROL SYSTEM /oo

RUDDER CONTROL SYSTEM

ELEVATOR TRIM =
CONTROL SYSTEM Ykl

Figure 7-1. Flight Control and Trim Systems (Sheet 1 of 2) Flgure T-1, Flight Control and Trim Systems (Sheel 2 of 2)
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Instrument Panel (Sheet 2 of 2)

Figure 7-2.

Figure 7-2. Instrument Panel (Sheet 1 of 2)
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SECTION 7
AIRPLANE & SYSTEMS DESCRIPTIONS

CESSNA
MODEL 172M

bellcrank, 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 edge of both left and
right elevator tips incorporate extensions which contain balance weights,

FLIGHT CONTROLS

The airplane's flight control system consists of conventional aileron,
rudder, and elovator control surfaces (see figure 7-1). The control sur-
faces are manually operated through mechanical linkage using a control

wheel for the allerons and elevator, and rudder/bruke pedals for the rud-
der.

TRIM SYSTEM

A manually-operated elevator trim tab is provided, Elevalor trim-
ming is accomplished through the elevator trim tab by utilizing the verti-
cally mounted trim control wheel. Upward rotation of the trim wheel will
trim nose-down; conversely, downward rotation will trim nose-up.

INSTRUMENT PANEL

The instrument panel (see figure 7-2) is designed around the basic "T"
configuration. 'The gyros are located immediately in front of the pilot,
and arranged vertically over the control column, The airspeed indicator
and altimeter are located to the left and right of the gyros, respectively.
The remainder of the (light instruments are locatod around the basic "7,
Engine instruments and fuel quantity indicators are near the lefl edee of
the panel. Avionics equipment is atacked approximately on the centerline
of the panel, with the right side of the panel containing the map compart-
ment, wing flap position Indicator, space for additional instruments and
avionics equipment, and cabin heat and air controls, The wing flup switch
und engine controls are below the avionics equipment, and the electrical
switches and circuit breakers are located below the pilot's control wheel,
A master switch, lgnition switch,