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PERFORMANCE-

CESSNA '
SPECIFICATIONS MODEL 172 PILOT'S OPERATING HANDBOOK
SPEED:
Mammum at Sea Level ., ., . o @ri0i{e’ oLaih 'alih e 126 KNOTS
ruise, T0% Power st 8OO0 Pt . , . . . . . . . . . 120 KNOT'S
(‘RUISF‘ Recommended Loan Mixture with fuel allowance !ar
engine start, taxl, takeoff, climb and 45 minutes
reserve at 45 power,
o Power st 8000 P, . . . . ... ... Range 450 NM
38 Gallong Usable Fuel Time 3,9 HRS
5% Power st BOOO ¥t . . ., . . . . . ... Range 595 N\M
48 Gullons Usable Fuel Time 5.1 HRS
Maximum Ronge at 10,00 R ., ., , . Range 480 NM
38 Gallons Upable Fuel Time 4.8 HRS
Maximum Runge st 10,000 ¥t . . . . . . . Rong e 040 NM
48 Gallons Usable Fuel Time 6.3 HRS
IATEOF CLIMBATSEA LEVEL . . . . . . « « .+ . 4 . 645 FPM
SRRV IOE LI s s e et e i rara &7 erie 8 b o Bty = 13,100 FT
TAKEOFF PERFORMANCE:
MRS IRRIL. 5.0 hinin e o R 0a B et s e e Ba 865 FT
Total Distance Oyer 50-Ft Obstacle . . . . ., ., ., . 1525 T
LANDING PERFORMANCE:
CGROBDG T o 1'a ‘a4 mve i ls e wions B 0018 avialisila ke 520 i‘;r
Total Digtuw e Over 50-Ft Obstaele . , ., , . v+ 1250
STALL SPEED (CAS): 1976 MODEL 172M
Flaps Up, Power Off ¢ « o ¢ « o ¢ o o e« & « + » 50 KNOT'S
Flaps Down, Power Off . . . . . . . . . . ... .. 44 KNOTS
MANIMIRS WEIGHT . & 058 ¢ 5 9 9.% 8 v1v-o o s eis o 2300 LB§
STANDARD EMPTY WEIGHT:
Skybawk . . . . . . . i laams St o 1387 LES Serial Ne.
BRI AL S 204 /6 dl/e) s a1 ldile 1l andiid e o%s 8 4 1412 LBS
MAXIMUM USEFUL LOAD: Registration No.
Bkyhawk . . . . . .. 0. .. ,..........:;::.gg
M(&?‘Ay(h::l':lg»OWANCE A OYE ‘ pe o v« o« o« 120 LEBS THIS HANDBOOKX INCLUDES THE MATERIAL
WING LOADING: Pounds/Sa FL . . .« v« v « v v = o« 15,2 REQUIRED TO BE FURNISHED TO THE FILOTY
POWER LOADING: Pounds/HP . . . . . . . . . . ... 15.3 BY CARPART 3
FUEL CAPACITY: Total
Standard Tunks 60 000 .0-09 000 000 08 429A1.
Py o i SR LA ISR N SO :’&g'- CESSNA AIRCRAFT COMPANY
RIS B TSI o 2 e Coor are ST O-330-E32D WICHITA, KANSAS, USA
150 BHP at 2700 RPM
PROPELLER: Fixed Piteh, Diameter . . . « + o THIN

D1057-13




CONGRATULATIONS CESSNA
MODEL 172M

CONGRATULATIONS.. ..

Wolcome to the ranks of Cessna ownars!  Your Comna has heoen designed and constructed 1o
gve you the most in performance, cconomy, snd comfort. 11 is our desier that you will find
Miylog v, withar for busioms of ploasurs, o plamsant sl profitable eepecancn

This handbook hos beets prepared o & guics 10 holp you gut the most pleature snd ubility
from your simlane. 1t containg mformution about your Cesoma'’s equipment, operating pro-
cotkures, end perfonmancs; and sugpestions for it srvicing and care. We urge you 1o rosd
it from cowver to cover, and 1 mfer to it frequentty,

Our imturest |In your Hying plaasure has not ceased with your purchase of & Cessne. Woeld-
wide, the Cessra Dasler Ovganization backed by the Cesina Service Departmant stands ready
to worve you. The following services are offered by most Cesng Desders:

THE CESSNA WARRANTY - - 1t s designed 10 pvovide you with the most eompre-
hangive coverage possitile:

& No sxchisions

U, Cowersge includes ports gnd lobor

c  Avnilabie at Cesang Dealars world wiin

d Best in the industry
Specilic benalits and pravisions of the warranty plus other irnpostant beoslits for
you are contained in your Customer Care Program book suppliod with your aiplans,
Wasranty sorvice Is evallabde 10 you ut sy suthorized Cessna Dealer throughout the
woeld upon presentation of your Costoense Carn Cargd which establisher your sligiil-
Ity undder the waerranty,

FACTORY TRAINED FERSONNEL 10 [rovide you with courtsous aapert sy,

FACTORY AFPROVED SERVICE EQUIFMENT 10 provide you weih the maost
witiclent and scourntn warkmanibap posibie

A STOCK OF GENUINE CESSNA SERVICE FPARTS on har! whan you need them

THE LATEST AUTHORITATIVE INFORMATION FOR SERAVICING CESSENA
AIRPLANES, vince Cessna Dealers have all of the Service Manwals and Parts
Catlogs, Wept curtant by Service Letters snd Service Nows Lutbers, published by
Cessna Alreraft Company,

We wrgn @1 Cessna owners 10 e the Cessna Dealer Orgardzation to the fullest
A current Cessna Dealer Dirnctory ecccompinivs your naw airplane.  The Darctory o revised
froquenily, and & curent copy can be obtuingd from your Cesine Dunler. Make your

Directory oo of your croms-coundry flight plomning sids, o werm welkcome swaits you o
wury Cessras Dusder,

CESSNA TABLE OF CONTENTS
MODEL 172M

TABLE OF CONTENTS

SECTION
CENERAL -6 o svinioa o oo a oo ase S
LUMITATIONS . ¢ s s oo v 0o v o es 000 2
EMERGENCY PROCEDURES . . v . o v v v v 0 3
NORMAL PROCEDURES . . . v v v v v v v a0 4
PERIRIRNBANKE i i o airiv vt e 9

WEIGHT & BALANCE/
ECRAPMENT LISTw o avii 6 5inte s e o B

ARRPLANE & SYSTEMS
DESCRIPTIONS . ¢ i i e's s aiaid oo v o ¥

AIRPLANE HANDLING,
SERVICE & MAINTENANCE . . . . .. ... B

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

This handbook will be kept currant by Secvice Lettary puldished by Cessna Alroratt
Company. Those are distributmd 10 Cessra Deslars and W those who sutneribe
tvough the Ownnr Follow Up Systeen, || you are not recelving subscription service,
vou well want 1o keep I 1ouch with your Cemns Danlor Tor infonmation concseming
the changs stetin of i handbook. Subsequant oharges will Be made in the tarm
of stickers, Thow should be examined and attachnd 10 the sppeopeiate peps in the
Panbook immadiatuly aftir recoipt, the headbaok should not be used for apors
tiooal purposes untll #t hes Bewn apedatid to & current status

111 /tiv blank)
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Figure 1-1, Three View

CESBNA SECTION 1
MODEL 172M GENERAL

INTRODUCTION

Thin kandbook contains 9 pectionn, and includes e matorinl requlred
to be furnished to the pilot by CAR Part 3. It also contains supplemental
dinta supplied by Cesnnt Alrerall Company,

Section 1 provides bagic data and information of general interest, It
also containg delinitions or explanations of symbols, abbreviations, und
terminology commonly used

DESCRIPTIVE DATA
ENGINE

Number of Engines: 1,

Engtne Manufacturer: Aveo Lycoming,

Englne Model Number: O-320-E2D,

Engine Type: Normally-nspirated, direct-drive, alr-cooled, hortwntnuy-
opposed, carburetor oguipped, tour-cylludor ongine with 320 cu.
displacement,

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

FROPELLER

Propeller Munufacturer: MeCauley Accessory Division.
Propeller Mode! Number: 1C100/D'TMT553,
Number of Blades: 2.
Propeller Diamelor, Maximum: 75 inchos.
Mintmum: 74 inches,
Propellor Type: Fixed pitoh.

FUEL

Fuel Grade (and Color): #0/87 Minimam Grade Aviation Fuol (red).
Alternate fuels which are also approved are:
100/130 Low Lead AVGAS (green), (Maximum lead content of 2 e
per gallon, )
100/130 Aviation Grade Fuel (green), (Maximum load contont of
4.6 cc per gallon. )

NOTE

When substituting a higher octane fuel, low load AVCGAS
100 ghould be used whenevor possible since it will result
In less load contamination of the engine.



SECTION 1 CESSNA
GENERA L MODEL 172M

Fuel Capacity?

Standard Tanks:
Total Capacity: 4% gallons.
Total Capacity Each Tank: 21 gallons.
Tutal Usable: 38 gullous.

Long Range Tanks:
Total Capacity: 562 gallons.
Total Capucily Each Tank: 26 gallons,
Total Usable: 48 gallons,

NOTE

To ensure maximum fwel eapacity when refueling, place
the fuel selector valve n elther LEFT or RIGHT posi-
Hon to prevent cross-feoding,

oI

01l Grade (Specification):

MIL-L-0082 Aviation Grade Strajght Mineral Oil: Use to repleniah
supply during firet 25 hours and at the first 25-hour oll change,
Continue to use until a total of 50 bours has accumulated or oll
consumption bas stabilized.

NOTE

The airpline wis delivered [rom the factory with a corro-
slon preventive aireraft engine oll.  This oll should be
drialned afler the {irst 25 houry of operation.

MIL-L-22851 Ashless Dispersant Oll: This oll must be used after
first B0 hours or ofl consumption hag stabillzod
Recommended Viscosity For Temperature Hange:
SAE 50 above 10°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

Mulli-viscosity oll with a range of SAE 10W30 1s recom-
mended for Improved gtarting in cold weather,

Oil Capacity:

Sump: 8 Quaris.
Total: 9 Quarts,

CESSNA SECTION 1
MODEL 172M GENERAL

MAXIMUM CERTIFICATED WEIGHTS

Takeoflf, Normal Category: 2300 Ite,
Utility Category: 2000 lbs,
Landing, Normal Categary: 2300 Ibs.
Utility Category: 2000 Jbs,
Welght in Baggage Compirtment, Normanl Category:
Bagrage Area 1 (or passenger on child's seat)-Station 82 to 108:
120 lbs, See note below,
Paggage Area 2 ~Station 108 (0 142; 50 Ibs, See note below.
NOTE

The maximum combined welght capacity for baggage areas
I and 2 is 120 lba,

Welght in Baggage Compartment, Utility Category: In thig category, the
baggnge compartment and rear seat must not be ocouplod,

STANDARD AIRPLANE WEIGHTS

Standard Empty Welght, Skyhawk: 1367 Iba,
Skyhawk 11: 1412 Ibs,

Maximum Useful Load:

Normal Cat Utility Catogor
Skyhawk: '!“"[EJ'O—'J —B{yﬁ&’

Skyhawk 11: 158 b, 868 1bm,

CABIN AND ENTRY DIMENSIONS

Detailed dimonmions of the eabin interior and enlry door openings nre
{lustrated in Section 6,

BAGGAGE SPACE AND ENTRY DIMENSIONS

Dimensions of the baggage arca and baggage door opening are g~
trated in dotail in Section &,

SPECIFIC LOADINGS

Wing Loading: 13.2 Ibs. /sq. It
Power Loading: 16,9 1bs. /hp.
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SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

GENERAL AIRSPEED TERMINOLOGY AND SYMBOLS

KCAS Koots Colibrated Alrspeed I8 indicated sirspoed corrected
for position and instrument error and expressed in knots,

Kools calibrated airspeed (s equal to KTAS in stundard al-
mogphore at sea lovel,

KIAS Knots Indicuted Alrapeed (n tho apeed shown on the airspood
indicator and exprossed in knots,
KTAS Knola True Airspeod is the alrgpeed expressed In knoly rol-

ative to undisturbed air which is KCAS corrected for altitude
und temperature,

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

Ver Muximum Flap Extended Speed (s the highest speed permis-
' wible with wing flups in a prescribed extended position,

Vo Maximum Structural Crulsing Speod is the speed thal should
not be exceeded except in smooth alr, then only with caution,

VNE Never Excoed Spood Is the speed limit that may not bo ex-
ceeded al any time.

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

V& % %gd or the minimm utewﬁ {light y at which
< the alrplane 1s controllable s { ng configuration at

the most forward conter of gravity.

Vx Best Angle-of-Climb P is the speed which results in the
groeatest altl in & glven horlzontal distance,

Vy Best Rate-of-Climb % i8 the spoed which results in the
uroatest gain in alty i agiven time,

METEOROLOGICAL TERMINOLOGY

OAT Outside Air Temperature in the free alr static tempeorature.
It 18 expressed in eliher degrees Celslus (formerly Centi-
grade) or degrees Fahreaheil,

CESSNA SECTION 1
MODEL 172Mm GENERAL

Standard Standard Temporature is 15°C at sea lovel presmure altitude
Tempera- and decreases by 2C for each 1000 feet of altitude,
ture

Preswure Pressure Altitude s the altitude read fram an altimeter
Altitude when the baromelric subscale has been set to 29. 92 inches
of mercury (1013 mb),

ENGINE POWER TERMINOLOGY

BHP Brake Horsepower is the power developed by the engine.
PM Rovolutlons Per Minule 18 engine speed

Statie Static RPM s eng lne gpood attained during a full<tirottle en~
RPM gine runup when the alrplane is on the ground and stationary,

AIRPLANE PERFORMANCE AND FLIGHT PLANNING TERMINOLOGY

Demon- Domonstrated Crosswind Velocity s the veloeity of Lhe ¢ross-

siraled wind component for which adequate control of the airplane

Croaswind  during takeoff and landing was actunlly demonstrated during

Veloeity certifiealion tests. The vilue shown In not considered to be
Timiting.

Usable Fuel Usable Fuel i the fuel avallable for (ight planning.

Unusable Unusuble Fuel s the quantity of fuel thal cun not be salely
Fuel used in Tight.

GPH Grllonag Per Hour g the amount of fuel {in gallona) consumed
per hour,
NMPG Nuutical Miles Per Gallon ia the digtance (in nautical miles)

which can be expocted per gallon of fuel consumed at a spe-
clfic englne power setting and/or flight configuration,

[ g I8 aceeleration due to gravity,
WEIGHT AND BALANCE TERMINOLOGY

Heference  Reference Datum is an imaginary vertical plane from which

Datum all horizontal distances are measured for balance purposes.
Station Station Is a location along the alrplane fuselage given in

terms of the distance from the reference datum.
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Arm

Moment

Center of
Gravity
C.G.)

A rn;

C.G.
Lims

Standard

Empty
Welght

Bagle Empty
Weight
Useful

Load

Grous
{Loaded)
Welght

Maximum
Takool!
Welght
Maximum
Landing
Weight

Tare
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CESSNA
MODEL 172M

Arm la the horizontnl digtance [rom the reforonce datums to
e center of gravity (C.G.) of an item.

Moment is the product of the weight of an item multiplied by
15 arm.  (Moment divided by the constant 1000 i used in
this handbook to simplify balance caleulations by reducing
the oumber of digits. )

Conter of Gravily Is the point af which an alrplune, or equip-
ment, would balance i maponded, Its distance from the
reference datum i found by dividing the total moment by the
total welght of the alrplune,

Ceonter of Gravity Arm is the urm obtiuined by adding the
nirplane's individual moments and dividing the sum by the
total welght,

Center of Gravity Limits are the extremo centor of gravity
Tocatlons within which the alrplane must be operated at i
given welght,

Standard Empty Welght is the woight of a standard airplane,
inchuding unm’slo Tuel, full operating fluids and full engine
oll

Basic Emply Weight is the standard empty wolght plus (he
weight of optional equipment.

Useful Load is the difference between takeoff weight and the
c empty wolght.

Gross (Loaded) Wolght 1s the loaded welght of the atrplane,

Maximum Takeof! Welght s the maximum welght approved
for tho start of the ta run,

Max)mum u!a Weight is the maximum welght approved
or ng touchdown,

Tare i4 the weight of chocks, blocks, stands, ete, used

when welghing an airplane, and |s included in the scalo read-

inge. Tore ls deducted from the scale reading lo obtain the
actual (net) uirplane welght.

"‘l“‘
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CESSNA SECTION 2
MODEL 172M LIMITA TIONS
INTRODUCTION

Soction 2 Includes operating Hmilations, instrament markings, and
basic placards necessary for the safe operation of the airplane, its engine,
stinciurd systoms and standard equipment. The Hmitations included in
thia section kave been approved by the Federal Aviation Administration.
When applicable, limitations associated with optional systems or equip-
ment are incleded In Section §.

NOTE

The alrupeeds listod in the Alrspeed Limitations ehart
(figure 2-1) and the Airspoed Indicator Markisgs chart
(figure 2-2) are based on Alrspeed Calibration data shown
In Section 5 with the normal static source, If the alter-
nide static source is being used, ample marging should
be observed o allow for the alrgpeed eallbeation yiria-
tions betwaen the pormal and alternate static sources s
shown In Section 5,

Your Cessni is certificated undor FAA Type Cortificate No. 3A12 as
Cessna Model No, 172M.

2-3
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SECTION 2
LIMITATIONS

CESSNA
MODEL 172M

AIRSPEED LIMITATIONS

Alrspeed limilutions and thelr operationnl significance ire shown in
figure 2-1,

SPEED KCAS | KIAS REMARKS
Ve | Never Excond Speed 150 100 | Do not vaceed tis spesd In
ury operation
Vo | Maxiomm Structural 126 120 | Do not exceod this speed
Crihing Spoeod cept 0 ymooth ale, mnd

1heer omly with caution

Va Maneuvering Spoed:

2300 Pourds ] 87 | Du not meke full or sbrupt
VUEO Pourch an B9 | comtrol movamants above
1600 Pourds 8o BO | this speeit.
Vie | Maximum Flap Extended &5 85 | Do not axceed this speed
Speed with Pl doen,
Masimum Wisdow Open 158 100 | Do not exceed this speed
Speed with windows opon

Figure 2<1. Alrspecd Limitations

2-4
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CESSNA SECTION 2
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AIRSPEED INDICATOR MARKINGS

Alrspeed indicator markings and their color code significance are
shown in figure 2-2,

KIAS VALUE

MARKING OR RANGE SIGNIFICANCE

White Are 4 -85 Full Flap Opersting Range. Lowsr
limin in maximum woight Vg, in
landing configuration, Upper Himit
I maximum speed permisibile with
Maps extended,

Green Arc 47 -1’ Normal Operating Range,  Lower
Himdt Iy muxionum weight Vg with
faps retractod. Upper limit is maxi.
mum srachirsl crulsng weed,

Yellow Arc 126 - 180 Cparaton must he porducted with
caution and only In smoatly se.

fed Linw 160 Maximmam spoed for all aperstioes,

Filgure 2-2. Alrspeod Indicator Markings

POWER PLANT LIMITATIONS

Engine Mumufacturer: Aveo Lycoming,

Englne Model Number: O-320-E2D.

Engine Operating Limits for Takeolf and Continuous Operations:
Miximum Power: 150 BHP,
Maximum Engine Spoed: 2700 RPM.

NOTE

The static RPM range ot f(ull throttle (enrburelor heat
off) is 2300 to 2420 RPM.

Maximmm Ofl Tempersture: 118°C (245°F),
Ol Pressure, Mintmum: 25 psi.
Maximum: 100 psl,
Propeller Manufacturer: MeCauley Accessory Divigion,
Propeller Model Number: 1C160/0TMT553,
Propeller Diameter, Maximum: 75 inches,
Minlmum: T4 inchos.
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SECTION 2 CESSNA MODEL 172M LIMITATIONS

LIMITATIONS MODEL 172M

POWER PLANT INSTRUMENT MARKINGS UTILITY CATEGORY

Powor plant lnstrument markings and their color eode significance are
abown in figure 2.8,

Maximum Takeol! Welght: 2000 Ibs,

Maximum Landing Weight: 2000 Jbs,

Maximum Welght in Baggage Compartment: In the utility category, the
baggage compartment and roar seal must not be occupled.

RED LINE GREEN ARC | YELLOW AHC| RED LINE
INSTRUMENT MANIMUM NORMAL | caution | maximum CENTER OF GRAVITY LIMITS
LT OPERATING RANGE LMY
NORMAL CATEGORY
Tachumotar
At Sea Lavel 2200 - - 2700 AP Centor of Gravity Range:
2600 nim Forward: 35.0 inches aft of datum ot 1950 Ibs. or leas, with straighl
line variation to 38, & inches aft of datum at 2300 1he
700 R .
ey Nl?x)“:’m o Aft: 47.3 inches aft of datum at all weights.
Referonce Datum: Front ee of firewall
At 10,000 Fq “oe 2200 - 2100 nem
2700 RiM UTILITY CATEGORY
0 3
Ol Temparature b3 1007 248°F : Me0F Centor of Gravity Range:
Forward: 35, 0 inches aft of datum at 1950 Iby, or Jess, with stralght
Prosus (0-90 .o 100 ' i
ON Prossusre ” ” - line variation to 35, 5 inches aft of datum st 2000 lbs.
Ciibenster'Ah . 159 0 69 Aft: 40,5 inches aft of datum at all weights,
Tomparatule Reference Dutum: Front face of firewall

Figure 2-3. Power Plant Instrument Markings MANEUVER LIMITS

NORMAL CATEGORY

WEIGHT LIMITS
NORMAL CATEGORY

This airplane is certificated in both the normal and utility category.
The normal calegory Is applicable to alreralt intended for non-aerobalic
operations. These Intlude any manouvers incidental to normal flying,
stalls (excopt whip stulls) and turns in which the angle of ank s not more
than 80,

UTILITY CATEGORY

Maximum Takeoff Weight: 2300 lhs,
Maximum Landing Welght: 2300 by,
Maximum Weight in Baggoge Compartment:
Baggage Area 1 lor passenger on child's seat)-Statlon 82 to 108:
120 Ihu. Sce note belaw,
Baggage Ares 2 ~Station 106 to 142: 50 Ibs, Sece note below,

This airplane 18 not designed for purely aerobalie fight, However,
In Lhe acquisition of various certificates such as commercial pilot, instru-
ment pllot and flight instructor, certaln maneavers are required by the
FAA. All of these manouvers are permilted In thig alrplane when oper-

NOTE ated in the utility eatogory.

The maximum combined weight capacity for baggage aroas

In the utility category, the tovent L t
1 and 2 is 130 Ibs. 1 Lgory ygage compartment and rear seal pus

2-6 a9




SECTION 2 CESSNA
LIMITATIONS MODEL 172M

not be oveupled. No serobatie mancuvers are approved except those list-
od below:

MANEUVER RECOMMENDED ENTRY SPEED*
ONRONEEIDL 55 o0 - 0aip 056 58,6 ¢ 0000 2 105 knoty
Laey Eights . « « » o o o o v 0 o s o 0 106 knots
Steep Turns |, 0.0 B o i8ne »les L R =8 L i 95 knots
N N YTy I N Y SN Slow Deceleration
Stalls (Except Whip Stalls). . . . . . « . « « . Slow Deceleration

*Abrupt use of the controls s prohibited above 87 knols.

Acorobatics that may impose high Jords should not be attempted. The
important thing o bear in mind in flight manewvers s that the alrplane In
¢lean in aorodynamic design and will build up spoed quickly with the nose
down. Proper speed control is an essential requirement for execution of
any maneuvor, and care should always be exercised to avold excessive
speed which in turn can (mpose excessive loads. In the execution of all
mancuvers, avold abrupl use of controls, Intentional spins with flaps ox-
tended are prohibited.

FLIGHT LOAD FACTOR LIMITS
NORMAL CATEGORY
Flight Load Factors (Gross Welght = 2300 tha, )
OERBE D IS e ts st e e .. e8.8g, -1.5%
. . +3,0g
*The design lond factors are 150% of the ubove, and in all
cases, the struclure meets or excoeds design loads.
UTILITY CATEGORY
Flig Lond Factors (Gross Weight - 2000 Ibs, )
SFRDS UP . & & o 4 aih s b e s e e e e o, 4g, ~1.706g
SFMOEDMNB e o 5. v v v 0 v 7. 8 & > & .« #3.0g
*The design load faotors are 150 of the above, and in all
canes, the structure moots or exceeds degign loads.

2-8

CESSNA SECTION 2
MODEL 172M LIMITATIONS

KINDS OF OPERATION LIMITS

The alrplne is equipped for day VFR and may be equipped for night
VFR and/or IFR operations. FAR Part 91 establishes the minimum re-
quired instramentalion and equipment for these operations. The refer-
once to types of flight operations on the operating limitations placnrd re-
flects equipment installod at the time of Aleworthiness Certiflese lasunnce.

Flight into known lcing conditions (¢ prohibited.

FUEL LIMITATIONS

2 Standord Tanks: 21 U, 8, gallons each,
Total Fuel: 42 U, 8, gallons,
Usable Fuel (all fhight conditions): 38 U. 8. gallons,
Unusable Fuel: 4.0 U. S8, gallons,

2 Long Range Tanks: 20 U, 8. gallons each,
Total Fuel: 53 U. 8, gallons,
Usable Puel (all flighl conditions): 48 U. 8. gallons,
Umngable Fuel: 4.0 U8, gallona,

NOTE

To wmsure maximum fuel capacily whon rofueling, plice
the fuel selector valve in either LEFT or RIGHT posi-
tion lo prevent cross-feoding,

NOTE

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

Fuel Grade (and Color): B0/87 Mintmum Grade Aviation Fuel (red).
Altermate fuels which are also o ved are:
100/130 Low Lead AVGAS (green). (Muximum lesd content of 2 c¢
per gallon, )
100/130 Aviation Grade Fuel (green), (Maximum lead content of
4. 6 ce por gallon. )

NOTE

When subgtituting o higher octane fuel, Jow lead AVOAS
100 should be used whenever possible since it will result
In less lead contamination of the engine.

240
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PLACARDS

The tollowing information is displayed i e form of composite or
individual placards.

(1) In full view of the pilot: (The "DAY-NIGHT-VFR-~IFR" onlry,
shown on the eximple bolow, will vary as the sirplane is eguipped. )

CESSNA SECTION 2
MODEL 172M LIMITATIONS

(2) Forward of fuel selector valve:

BOTH TANKS ON FOR
TAKEOFF & LANDING

Thia alrplane must be operated in compliance with the operating
Hmitabtions as stistod in the form of placards, murkings, and

manuulsa.
MAXIMUMS
Normal Category Utility Culegory
MANEUVERING SPEED (IAS) . . T knots. . . . . . 97 knots
CROSSWEIGHT . . . + « « « +» 230018, . . . . . 2000 ths,
FLIGHT LOAD FACTOR
Flups Up . . . +3.8, -1.062 . . . . #.4, -1.70
Flaps Down 90 . .« & oi'a s Y0

Normal Category - No aerobutie mancuvers e luding spins
approyoed,

Uttty Category - Bagpige compartment and rear seat nust
not be occupiod

= NO ACROBATIC MANEUVERS APPROVED
EXCEPT THOSE LISTED BELOW

Mansuver Heem, Entry Speed Maneuver Recm. Enl ed
Chandelles. - . . . . lEE dlmh T R reloration
Lazy Eights . . . . . 105 knots  Stalls (except

Steop Turns . . . . . 05 knots whip stalls) Slow Deceleration

Altitude Jogs In stall recovery == 180 feel,

Atrupt uno of comrols prohibited above ¥ knots.,

Spin Recovery: opposite rudder - forward slevator - neutralize
controls.  Intentional spins with flaps oxtended aro prohibiled.
Flight into known icing conditions prohibited. This atrplane is
certilied for the following flight operations as of date of oryginal
sirworthiness certificate:

(3) On the fuel selector valve (standard tunks)

BOTH - 38 GAL. ALL FLIGHT ATTITUDES
LEFT - 10 GAL. LEVEL FLIGHT ONLY
gl'G:{T - 19 GAL, LEVEL FLIGHT ONLY

On the fuel selector valve (long range tanky):

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

glé};l'l‘ - 24 GAL. LEVEL FLIGHT ONLY

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

FUEL
BO/BT MIN, GRADE AVIATION GASOLINE
CAP. 21 U.8. GAL,

Near fuel tank filler cap long range Lanks):

DAY = NIGHT - VFR - IFR

FUEL
BO/87 MIN, GRADE AVIATION GASOLINE
CAP, 20 1.8, GAL,
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(5) Near fap Indieator:

AVOID SLIPS WITH FLAPS EXTENDED

(0) In baggage compartmont:

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

50 POUNDS MAXIMUM
BAGGAGE AFT OF BAGGAGE DOOR LATCH

MAXIMUM 120 POUNDS COMBINED
FOR ADDITIONAL LOADING INSTRUCTIONS

SKE WEIGHT AND BALANCE DATA

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

HIGH VOLTAGE

CESSNA SECTION 3
MODEL 17dM EMERGENCY PROCEDURES
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INTRODUCTION

Section 3 provides chocklint and amplified procedures for coplug with
emergencies that may ocour, Emergencies caused by airplane or engine
malfunciions are extremely rare | proper preflight inspections and main-
tenance are practiced. Enroute weather emergencies can be minimized
or eliminated by careful flight planning and good judgement when unexpect-
od wealhor s encountored, However, should an omergency arise the basic
guidelines described in this section should be considered and applied as
noconsury to correct the problem, Emergency procedures associated
with the ELT and other optional aystems ean be found in Soction 8,

AIRSPEEDS FOR SAFE OPERATION
Engine Fallure After Takeoff:

R IR e (o 0 o ated BrienIel I BIRTENE Bl 06 KIAS

Wing Flaps Down . . . . . . vees o a'sia sace HEKIAS
Manvuvering Speed:

23008 . . .00 4o W b8 v e e o oo SUKIAS

DD IS < oo oc o oiis ‘e o A e - TR Yo T 80 KIAS

LO0OLDS o 4.s 00 6 0./s ¢ a2 s o gia's q o s A0 KIAS
Maximum Glide:

2300 Loa ., , . oo e e v e v BEKIAS

Precautionary l.nndlngwnh Bnglne Power v+ + 9+ 4 s« BOKIAS
Landing Withou! Engine Power:

Wing FIaps DOwn . » . » « » » o o o ain st DR
OPERATIONAL CHECKLISTS

ENGINE FAILURES
ENGINE FAILURE DURING TAKEOQFF RUN
(1) Throttle << IDLE,
{2) Brakes -- APPLY.
(3) Wing Flaps -- RETRACT.
{4) Mixture -« IDLE CUT-OFF.
(5) Ignition Switeh — OFF.
ENGINE FAILURE IMMEDIATELY AFTER TAKEOFF
(1) Airspeed -~ 65 KIAS (Naps UP),
60 KIAS (flaps DOWN).
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(2) Mixture - IDLE CUT-OFF.
(3) Fuel Selector Valve -= OFF,
(4) Ignition Switch <~ OFF,

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

DITCHING

(1) Radio = TRANSMIT MAYDAY on 121. 5 MUz, yiving location

and intentions,

(2) Heavy Ub)ocu (ln Jbaggage aren) -- SECURE or JETTISON,

(3) Flaps -- 0°

(4; Power == ESTABLIBB 300 FT/MIN DESCENT at 55 KIAS,

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

SWELLS,

ENGINE FAILURE DURING FLIGHT

(1) Alrspoed -~ 65 KIAS,

(2) Curburetor Hest -- ON,

(3) Fuel Seleclor Valve -- BOTH.

{4) Mixture -- RICH.

(5) Ignition Switch -- BOTH (or START If propeller |s stopped).
(6) Primer -- IN and LOCKED,

NOTE

If no power is avallable, npproach at 656 KIAS with flaps
up or at 60 KIAS with 10* flaps,

(0) Cabin Doors —= UNLATCH,
; Touchdown -~ LEVEL ATTITUDE AT ESTABLISHED DESCENT,
(#) Face ~- CUSHION ut touchdown with folded coat or seal cushion,
(9 Airplane -« EVACUATE through cabin doors, 1If necessary,
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) Alrspeed -~ 65 KIAS (flaps UP),
00 KIAS (flaps DOWN).
(2) Mixture -- IDLE CUT-OFF,
(3) Fuel Selector Valve -- OFF,
(4) Ignition Switch -~ OFF,
(§) Wing Plaps == AS REQUIRED (40° recommended).
(6) Master Switch -~ 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, Lo gel a start which would suck the
flames and accumulated fuel Uirough the carburetor and into the engine.

PRECAUTIONARY LANDING WITH ENGINE POWER

(1) Wing Flaps -~ 20°,

(2) Airspoed -~ 80 KIAS,

(3) Belected Flold -~ FLY OVER, noting terrain and cbstructions,
then retract flaps upon reaching a safe altitude and airspeed,

(4) Radio and Electrical Switches -~ OFF.

(5) Wing Flaps -~ 40" (on finul approach),

{8) Atrspeed -- 60 KIAS,

(7) Master Switeh -- OFF,

I engline sturts:

(2) Power == 1700 IPM for a few minuten,
(3) Engino == SHUTDOWN and inspect for damage,

Il engine [alls to start:

(4) Throttle -~ FULL OPEN.
(5) Mixture -- IDLE CUT-OFF,
(6) Cranking -- CONTINUE for two or throe minutes,

Doors -- UNLATCH PRIOR TO TOUCHDOWN,
Touchdown -- SLIGHTLY TAIL LOW.

Ignition Switch -~ OFF,

Brakos -- APPLY HEAVILY.

(T) Fire Extinguisher -~ OBTAIN (have ground attendants obtaln if
not installed),

(8) Engine -- SECURE.
£. Master Switch -- OFF,
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b Ignition Switch -- OFF.
¢, Fuel Shutoff Vaive «—= OFF,
{0) PFire - EXTINGUISH using (tre extingulsher, seal cushion, wool
blanket, or dirt. If practical try to remaove ciarburetor alr filter Iif it
is ablaze,
(10) Fire Damage -- INSPECT, remair damage or roplace dimged
components or wirlng before conducting unother flight.

ENGINE FIRE IN FLIGHT

(1) Mixture -~ IDLE CUT-OFF,

(2) Puol Selector Valve -~ OFF,

3) Master Switch -~ OFF.

4) Cuabin Heat and Air == OFF (except overhand vents),

(5) Alrspeed == 100 KIAS (If firo is not extinguished, increase glide

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

(0) Forced Landing -- EXECUTE (us described in Emoerponcy Lamd-
ing Without Engine Power).,

ELECTRICAL FIRE IN FLIGHT

(1) Mastor Switch -~ OFF,

{2) All Other Switches (except ignition switch) ~- OFF,
(3) Vents/Cabin Alr/Heat -- CLOSED,

(4) Fire Extinguisher -~ ACTIVATE (If available),

If fire appears out and electrical power is necosgary for conlnuinco
of flight:

(5) Master Switch -- ON,

(8) Cireuit Broukers == CHECK for faulty circuit, do not resot,

(7) Radio/Electrical Switches -- ON one at a time, with delay aiter
ench until short elroult is locullzed.

(8) Vents/Cabin Alr/Heat -- OPEN when It is ascortained that fire
in complotely extinguishod,

CABIN FIRE

(1) Master Switch -~ OFF.
{2) Vents/Cabin Alr/Heat -- CLOSED (to avold drafts).
(4) Fire Extinguisher == ACTIVATE (if available).

After discharging an extinguishor within s closod cabin,
ventilate the cabin,

SECTION 3
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(4) Land the airplane as soon a8 possible to inspect for damage.

WING FIRE

(1) Navigulion Light Switch -~ OFF,
(2) Pitot Heat Switch (if installed) -- OFF,

NOTE
Porform a sideslip to koop the flames away from twe

fuel tank and cubin, and lund as soon 4 posaible using
flaps only as rogquired for fnal approach and touchdown,

ICING
INADVERTENT ICING ENCOUNTER

(1) Turn pitot hoat switch ON (i installed).
{2) Turn back or change altitude to obtain an cutside air temperature
that is less conducive Lo icing.
(3) Pull cabin hout control full out and open defroster outlet to obtain
maximum windshield defroster alrflow, Adjust cabin zir control to
maximum defroster heat and nirflow,

4) Open the throttle to incrense engine speed and minimize ico
Bulld-up on propeller blides,
(5) Wateh for signs of carburetor air filter leo and apply carburetor
heat as required. An unexplained loss in englne speed could be caused
by earburetor lce or air intake filter {ce, Loan the mixturoe for maxi-
mum HPM if carburetor heat is used continuously,
(6) Plan o landing of the nearest nirport. With an extromely rapid
tee build-up, select u sultable "off alrport' landing site,
(7)) With an lee aceumulation of 1/4 inch or more on the wing leading
edges, be propared for significantly higher stall speed.
(B) Leave wing laps retracted. With o severe ice bulld-up on the
horizontal tall, the change in wing wake alrflow direction causod by
wing flap extension could result in a loss of elovator offoctiveness.
(0) Opon left window and, if practical, scrapo foe from a portion of
the windshield for visibility in the landing approach.

(10) Porform a landing approach using o forward slip, U necessury,
for improved visibility,

(11) Approach at 65 to 75 KIAS, depending upon the amount of the
necumulation,

(12) Perform a landing in level attitude,
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STATIC SOURCE BLOCKAGE
(Erroneocus Instrument Reading Suspected)

(1) Alternate Static Source Valve -- PULIL ON.
(2) Alrspeed -- Consull appropeiale calibeation tables in Section 5,

LANDING WITH A FLAT MAIN TIRE

(1) Approach -- NORMAL,
(2) Touchdown -- GOOD TIRE FIRST, hold airplane off flat tiro as

long nn possible,

ELECTRICAL POWER SUPPLY SYSTEM MALFUNCTIONS
OVER-VOLTAGE LIGHY ILLUMINATES

() Mastr Switch - ON.

(3) Over-Valtage Light -~ OFF.

Il over-voltage lght {lluminates again:

(4) FPlight == TERMINATE as soon as possible,
AMMETER SHOWS DISCHARGE

(1) Altermator -- OFF,

{2) Nooessentail Electrical Equipment -- OFF.
(3) Flight <= TERMINATE as noon an practical.

Hnmmm
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AMPLIFIED PROCEDURES

ENGINE FAILURE

Il an engine fallure occurs during the takeoff run, the most important
thing to do ia stop the airplane on the remaining runway. Those extra
items on the chocklist will provide added safety during a fallure of this
typo,

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

After un engine failure in flight, the best glide spood as shown in Fig-
ure 3-1 should be established as quickly as possible. While gliding to-
ward a suitable Janding ares, an effort should be made to {dentify the caune
of the fallure. If time permits, an engine restart should be attempted as
shown in the chocklist, If the engino cannot be restartod, a forced landing
without power must be completed,

Pl

12,000

10,000
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FORCED LANDINGS

If all attempts to restart the engine fail and i forced landing s fmmi-
nent, select a suitable fiold and prepare for the landing as discussed in
the checklist for engine off emergency landings.,

Before attemptiog an “off airport" landing with engine power avail-
nblo, one should drag the landing arca at a safe but low altitude to inspect
the terrvain for obstructions and surface conditions, proceeding as dis-
cunsed undor the Procautionary Landing With Engine Power chocklist,

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
giving location and intentlons, Awvoid u 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 80 KIAS
and flaps net o 20%) by using throttle and elevator trim control. Theo do
not change the elevator trim control setting; control the glide angle by
adjus power exclusively,

At flaroout the nose-down moment resultiog from power reduction is
an wdverse factor and the airplane may Wt on the pose wheel, Canse-
quently, al {lareout, the elevator trim control should be adjusted toward
the fall nose-up position and the power adjustod wo that the airplane will

rotate (o the horizontal attitode for touchdown, Close the throttle wt fouch-
down.

FIRES

Although engine fires are extromely rare in fight, the stops of the
appropriate chocklist should be followed if one is encountered, After
completion of this procedure, execule a forced landing.

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

ing Insulation, The checklist for thin problom should result in elimination
of the fire.
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EMERGENCY OPERATION IN CLOUDS
(Vacuum System Failure)

In the event of & vacuum system failure during flight in marginal
westher, the directional Indieator and attitude indicator will be disablod,
and the pilot will lve to rely on the turn coordinator or the turn and bank
indicator if he fnadvertontly fles into clouds, The following Instructions
assume that only the electrically=-powered turn coordinator or the turn
and bank Indicator is operative, and that the pllot is not complotely pro-
ficiont in insdrumoent [lying.

EXECUTING A 100" TURN IN CLOUDS

Upon inadvertently entering the clonds, an imunediate plan should be
mide to turn back as follows:

(1) Noto the time of the minute hand and cbhserve the position of the
gweep secand hand on the clock,

(2) When the sweep second hand (indicates the nenrest half-minute,
initinte a standard rate left turn, holding the turn coordinutor sym-
bolie alrplane wing opposito the lower loft index mark for 60 seconds.
Then roll back to lovel flight by leveling the miniature alrplane,

(3) Check nccurncy of the turn by cheerving the compass heading
which should be the reciprocal of the original heading,

(4) I necessary, adjust heading primarily with skidding motions
rather thun rolling motions so thal the compass will read more ae-
curately,

(5) Malotain altitude and alrspeed by coutious application of elevator
control. Avoid overcontrolling by keoping the hands off the control
wheel and steering only with rudder,

EMERGENCY DESCENY THROUGH CLOUDS

U conditions preclude reestablishmont of VFR flight by 2 180" turn, a
descont through a cloud deck to VFR conditions may be appropriate. If
posaible, obtain radio clearance for an emergency descent through clouds.
To guard against a spirul dive, choose an easterly or westorly heading to
minimize compass card awings due to changing bank angles. In addition,
koep hands off the control wheel and steer a straight course with rudder
control by monitoring the turn coordinator, Occasionully check the com-
puss heading and make minor corrections to hold an approximate course.

Bofore descending Into the clouds, sel up a stabilized lot-down condition
as follows:

(1) Apply full rich mixture,
{2) Use full earburetor heat,

3-11
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(3) Reduce power to sel up a 500 to 800 ft/min rate of descem,

(4) Adjust the elevator trim for 4 stabilized descent at 70-80 KIAS,

(6) Keep hands off the control wheel,

(6) Maonitor turp coordinator and make corrections by rudder alope,
(7) Check trond of compass card movemont and muke cautious cor-
rections with rudder to stop the turn,

(6) Upon breaking oul of clouds, resume normil crulsing flight,

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

(1) Cloge the throttle.
(2) Stop the turn by using coordisated alleron and rudder control to
allgn the symbolic alrplane in the turn coordinator with the horizon
reference lne,
(3) Cautivusly apply clevator back pressure to slowly reduce the
alrspeed Lo B0 KIAS,

4) Adjust tho elevator Lelm control to malntain an 80 KIAS glide.

§) Keop hands off the control wheel, using rudder control to hold a
stralght heading,

0) Apply carburetor heat,

T) Clear engine occasionnlly, bul avold using enough power to dis-
turb the trimmed glide,

(8) Upon breaking cut of clouds, resume normal crulsing [Light.

FLIGHT IN ICING CONDITIONS

Flight into felng conditions is probibited, An lnadvertent encounter
with these conditions can bent be handled uning the ehocklist procedures,
The best procedure, of course, is to turn back or change altitude to es-
cape icing conditiona,

STATIC SOURCE BLOCKED

If erroneoun readings of the statie source instraments (airspeoed,
altimotor und rate-of-climb) ure suspected, the altermte statie source
vitlve should be pulled on, thereby supplying static pressure to those
instruments from the eabin,

NOTE

In an omoergoncy on airplanes not equipped with an alter-
nale static source, cably pressure can be supplied to the
stalic pressure instrumonts by breaking the glass in the
face of the mto~of-climb Indicator.
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With the alternate slatic source on, adjust indicated alrspeod slightly
during climb or approach according Lo the alternate statle source alrspeed
cnlibration table in Section 5, appropriate to vont/window(s) configuration,
causing the airplane to be flown at the normal operuting speads,

Maximum airspeed and altimeter variation from normal is 4 knots and
30 feet ovor the normal operating range with the window(s) closed, With
window{s) open, larger variations occur nenr stnll speed. Howover, maxi-
mum altimeter yvarintion remaing within 50 feet of normal,

SPINS

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

(1) RETARD THROTTLE TO IDLE POSITION,

(2) PLACE ALLERONS IN NEUTRAL PCEBITION,

(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 PDREAK
THE STALL., Full down elovator may be required at aft center of
gravity loadings to agsure optimum recaoveries,

(5) HOLD THESE CONTROL INPUTS UNTIL ROTATION STOPS.
Premature roluxation of the control Inputs may extend the recovery.
(6) AS ROTATION STOPS, NEUTRALIZE RUDDER, AND MAKE A
SMOOTH RECOVERY FROM THE RESULTING DIVE.

NOTE
If disorientation precludes 5 visual determination of the
diroction of rolation, tho symbolie alrplane in the tuen

coordinator or the needle of the turn and bank indicator
may be referred to for this informalion,

For additions] information on spins and spin rocovery, see the
discusgion 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 formativa of carburetor lee, To clear the lee, apply full throttle and
pull the earburetor heat knob full out until the engine runs smoothly; then
remove carburetor hont and readjust the throttle, If conditions require
the contimed use of carburetor heat in crulse flight, use the mininwm
amount of heat necessary to prevent ice from forming and lean the mix-
ture for smoothent engine operation.

SPARK PLUG FOULING

A alight engine rouglmess in flight may be caused by ome or more
spark plugs becoming fouled by carbon or lead deposits, Thig may be
verified by turning the lgnition switeh momentarily from DOTH to eithor
L or R position. An obyious power loss in single ignition operation is
evidence of spark plug or magneto trouble, Assuming that spark plugs
are the more likely cause, leun the mixture to the recommended lean set-
ting for erulsing (hght, I the problem does nol elear up in peveral min-
utes, determine if o richer mixture setting will produce smoother opera-
tion. I not, procoed to the pearest sirport for ropairs using the BOTH
position of the Ignition switoh unless extreme roughness dictutes the use
of 4 single ignition position.

MAGNETO MALFUNCTION

A suddon engine roughness or mistiring 18 esually evidence of mag-
noto problems. Switehing from BOTH to either L or It ignition awiteh
position will identify which magneto ls malfunctioning. Select different
power settings and enrichon the mixture Lo delermine If contimed opera-
tion on BOTH magnotos is practicable, If not, switch to the good magneto
and proceed to the neatrest airport for repalrd.

LOW OIL PRESSURE

U low oil prossure s accompanied by normal oll temperature, thore
is u possibility the oll pressure gage or relief vilve is malfunctioning. A
leak in the line to the gage Is not necessarily cause for an immudiato pro-

cautlatxx uuul:1 because an orifice in this line will prevent & sudden
loss of from the engine sump. However, i lnxuungpm the nonrest alr-

port would be advisable to inspect the source of trouble.

If a total loss of oll pressure s accompanied by & rise in oil temper-
ature, there is good reason to suspect an engine failure is Imminent. Re-
duce ongine power Immedintoly and select a suitable forcod landing fiold,
Use only the minimum power required to reach the desired touchdown spot.
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ELECTRICAL POWER SUPPLY SYSTEM MALFUNCTIONS

Malfunctions in the electrical power supply system can be detected by
periodic monitoring of the ammetor and over-voltage warning light; how~
ever, the cuuse of these malfunctions is usually difficolt to determine. A
broken alternator drive belt or wiring is most likely the cause of altorna~
tor fallures, although other fuctors could cause the problem. A damaged
or Lmproperly adjustod voltage regulator can also cause malfunetions,
Problems of this nature constitute an electrical emergency and should be
dealt with bmmoedintely, Electrical power malfunctions usually fall into
two categories: excessive rate of oharge and insufficient rate of charge,
The following paragraphs deseribo the recommuonded remedy for each
situation.

EXCESSIVE RATE OF CHARGE

After engine starting and heavy electrical usage al low engine speods
(such as extended taxilng) the battery condition will be low enough to ac-
copt above normal charging during the inltial part of o flight. Howevor,
nftor thirty minutes of eruising flight, the ammeter should be indicating
less than two noedlo widths of charging current, U the charglng rate were
to remain above this value on a long fMight, the battery would overheat and
oviaporate the eloctrolyle al an excessive rate, Electronic components in
the alootrical systom could be adversely affoctod by higher than normal
voltage if a faulty voltage regulator setting s causing the overcharging,
To proclude these possibilitions, un over-voltuge sensor will automaticall
ahut down the alternator and the over-voltage warning light will llumioate
i the clitrge voltage reaches approximately 10 volls, Assuming that the
malfunction was only momentary, an attempt should be made to reactivate
the alternator systom, “To do this, turn both sides of the master switeh
off and then on agaln, If the problem no longer exists, normal alternator
charging will resume and the lght will go off, 1If the lght comes
on again, a malfunction is confirmed, In this event, the (light should be
terminated and/or the current drain on the battery minimized because the
baltery can supply the electrical system for only & Hmited period of Hme,

If the emergency occurs at ni er must be conserved [or later use
of landing lights and flaps mm' lmm.

INSUFFICIENT RATE OF CHARGE

If the ammeter indicates a continuous discharge rate (n flight, the
alternator Is not supplying power to the system and should be shul down
sinco the alternator field circuit may be placing an unnecessary load on
the system, All nonessentinl equipment ghould be turned off and the
flight terminnted as soon as practical.

3-16/(3-16 blank)
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INTRODUCTION

Section 4 providea checklist and nmplified procodures 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 apeeds are bnsed on a maxi-
mum welght of 2300 pounds and may be uned for any lewser welght, How-
ever, to aghleyve the performance spocifiod in Soction 5 for takeoff dis-
tance, the speod approprinte to the particulnr weight must be used.

Tokeoff, Flaps Up:

Normal ClimbOQut . . . . . . o e 70-80 KIAS

Maximum Performance Takeoff, Swrd n! 50 lm 59 KIAS
Enroute Climb, Flaps Up:

Normal, Sea Level . . T N 0 ® 0 6 e SN 8 fiD-90 KIAS

Normal, 10,000 Feet . . . . . . . . + « « . T0-80 KIAS

Bost Rato of Climb, Sea Lovel . « « « « « « « « « « « & 78 KIAS

flest Rate of Climb, 10,000 Feet. . . . . « « -+ « . « 08 KIAS

Best Angle of Climb, Sea Level . . . . . > o0 4 KIAS

Best Angle of Climb, 10,000 Feet . . . . .« .« « . . 2 KIAS
Lunding Approach:

Normal Approach, Flaps Up. « « « « &« « « o w o s 060-70 KIAS

Normal Approach, Flaps 40° . . . . . « 4« v+« + BB-0B KIAS

Short Pleld Approach, Flaps 40° . . . . . . . N 0 KIAS
Balked Landing:

During Tranaition to Maximum Power, Flaps 20 , . , . 556 KIAS
Maximum Recommended Turbulent Alr Pepetration Spvod'

SODIBY v w6 0 b0 €D 0-0ib e > 97 KIAS

BOIME o0 60 b4 & o0 i e § Tt . B9 KIAS

JOOO LS o s d ¢ v 0@ o bis a0 0o o 2 alne weve IBKIAS
Maximum Demonstraled Crouwlnd Velocity:

Takeoff or Landing - - « « « « « « o = = + = v v o« o+« 10 KNOTS
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4-4

NOTE

Visually chook airplane for gonoral condition during
walk-around inspection, In cold weather, remove oven
small ageumulations of frost, lee or snow from wing,
tall and control surfaces, Also, make sure that control
surfaces contain no internal accumulations of lee or de-
bris, 1Mo oight Might is planned, check operation of all
lights, and make sure o flashlight (s available,

Figure 4-1. Preflight Inspection

1020000 00RRRRRRRRRRRRRRRRRRRRREY

CESSNA SECTION 4
MODEL 172M NORMAL PROCEDURES

CHECKLIST PROCEDURES

PREFLIGHT INSPECTION

(1) casin

(1) Cantrol Wheel Lock -« REMOVE.

(2) Ignition Switch <« OFF,

(3) Master Switch -- ON,

(4) Fuel Quantity Indieators << CHECK QUANTITY.

{5) Muster Switch <~ OFF.

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

@mrmm\oc

(1) Rudder Gust Lock <~ REMOVE.
{2) Tuil Tie-Down -- DISCONNECT.
(3) Conirol Surfaces -~ CHECK freedom of movemen! and security,

(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 dealn small quantity of fuel from fuel tank sump quick-draln
valve to check for water, sediment, and proper fuel grade (red),

(4) Fuel Quantity -~ CHECK VISUALLY for desired lovel,

(5) Fuel Fillor Cap -- SECURE,

(5) nose

(1) Engine Ofl Level <= CHECK, Do not operate with less than six
?uaru. Fill to eight quarts for extended flight,

2) Before Mret flight of the day and after each rofucling, pall out
atraiper drain knob for about four seconds to clenr fuel strainer of
posaible water and sediment, Check strainer dealn closed. If water
is obgerved, the fuel system may contain additional waler, and fur-
ther draining of the system at the strainer, fuel tunk sumps, and fuel
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solector valve drain plug will be nocessiry,

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

(4) Landing Light(s) -- CHECK for condition and cloanliness,

(5) Carburetor Alr Filter -- CHECK for restreictions by dust or
olther foreign matter,

(0) Nose Wheel Sirut and Tire == CHECK for praper infintion,

(7) Nose Tie-Down -- DISCONNECT.

(R) Flight Instrument Static Source Oponing (lelt wide of fuselago) -~
CHECK for stoppaye,

(6) LEFT WING

(1) Muain Wheel Tire <« CHECK for proper inflation.

(2) Before first [Hght of the day and after each refueling, use sam-
plor cup and deadn smodtl quantity of fusl from fuel Gk sump quick-
dralnvalve to check for water, sediment and proper fuel grade (red).
() Fuel Quuality -~ CHECK VISUA LLY for desired level,

(4) Fuel Filler Cap -- SECURE.

@ LEFT WING Leading Edge

(1) Pitol Tube Cover - REMOVE and check opening for stopgiye.

(2) Puel Tank Vent Opening -~ CHECK for stoppage.

(%) Stall Wurning Opening -- CHECK for stoppage. 'To check the ays-
tom, place a clean handkerchie! over the vent opening md apply suc-
tion; & sound from the warning horn will confirm system operation.

(4) Wing Tie-Down ~- DISCONNECT.

LEFT WING Trailing Edge

(1) Alleron - CHECK for [reedom of movement und socurity,

BEFORE STARTING ENGINE

(1) Proflight Inapoction -- COMPLETE.

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

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

(5) Brakes -- TEST and SET.

(6) Circuit Breakors -- CHECK IN.

STARTING ENGINE
(1) Mixture -- RICH,
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(2) Carburotor Heat <= COLD,

(3) Master Switch — ON,

4; Prime <« AS REQUIRED (2 to 0 strokes; none (f engine s warm).
5) Throttle == OPEN 1/8 INCH.

(6) Propeller Area -- CLEAR.

(7) Ignition Bwitch -« BTART (releane when engine starts),

(#) Oll Pressure -- CHECK,

BEFORE TAKEOFF

(1) Cabin Doors and Window(s) -- CLOSED and LOCKED,
(2) Flght Controly -- FREE and CORRECT.
{3) Elevator Trim -~ TAKEOFF,
(4) Flight Instrumoents -- SIT.
(3) Radios -- SET,
(8) Autopilot (if nstalled) -- QFF,
(7) Fuel Selector Vilve -- POTH,
1) Mixture = UCH (below 3000 feot),
9) Parking Brake -- SET,
(10) Throttle - 1700 RPM.
. Mugnelos -~ CHECK (HPM drop should not exceed 1256 RPM
an either magneto or 50 RPM differentinl between nmgnetos),
b, Carburetor Hest -« CHECK (for RPM drop),
¢. FEogine Instruments and Ammeter -- CHECK,
d, Suction Gage -- CHECK.
(11) Flashing Beacon, Nuvigation Lights und/or Strobo Lights -- ON
s requiroed.
{12) Throttle Friction Lock == ADTUST,
(13) Wing Flaps -- UP,

TAKEOFF
NORMAL TAKEOQFF
(1) Wing Flaps -~ UP,

) Curburetor Heat ~- COLD,
) 'Throttle <= FULL,

(4) Elevator Control -~ LIFT NOSE WHERL (at 55 KIAS),
(5) Climb Speed -- 70-80 KIAS,
MAXIMUM PERFORMANCE TAKEOFF

(1) Wing Flaps -- UP,
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(2{ Carturetor Heat -- COLD,
(3) Prakes -~ APPLY,

{4) Throttle -- FULL OPEN.

(5) Brakos -~ HELEASE,

(6) Elevator Control -- SLIGHTLY TAIL LOW,

(7) Climb Speed -~ 59 KIAS funtil all obstacles are cleared),

ENROUTE CLIMB
(1) Airspeed -- 70-90 KIAS,

NOTE

If a maxigum performance olimb is necessary, use
speeds shown in the Rate Of Climb chart in Section &

(2) Throttle -- FULL OPEN,
(3) Mixture -~ FULL RICH (mixture may be loaned above 3000 feot),

CRUISE
(1) Power == 2200-2700 RPM (no more than 75%),

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

DESCENT

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

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

BEFORE LANDING

(1) Fuel Seloctor Valye - BOTIL

(2) Mixture -- RICH.

(3) Carturetor Heat <= ON (apply full heat before closing (hrottle).
(4) Alrspeod — 60-70 KIAS (flaps UP),

CESSNA
MODEL 172M

(5) Wing Flaps -- AS DESIRED,
(6) Airspeed -- 55-65 KIAS ({laps DOWN),

BALKED LANDING

{1) Throttle -« FULL OPEN.

(2) Carburetor Heal -- COLD.

(1) Wing Flaps -~ 20°,

(4) Atirspeed -~ 55 KIAS.

() Wing Flaps -~ RETRACT slowly.

NORMAL LANDING
(1) Touchdown -~ MAIN WHEELS FIRST.

SECTION 4

NORMA L PROCEDURES

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

(3) Braking -~ MINIMUM REQUIRED.

AFTER LANDING

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

SECURING AIRPLANE

(1) Parking Brake -« SET.

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

(9) Mixture -~ IDLE CUT-OFF (pulled full out).
(4) Ignition Switch - OFF,

(8) Mastor Switch -« OFF,

(6) Control Lock -« INSTALL.

4-0/(4-10 blank)
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AMPLIFIED PROCEDURES

STARTING ENGINE

During emgine starting, open the throltle approxinutely 1/8 inch. In
warm lemperatures, one or two atrokes of the primer should be sufficlent,
In cold weather, up to six strokes of the primer may be necegsary, If the
engine s warm, no primlimg will be required. In extremely cold tempor-
atures, It may be necessary to contimue priming while cranking the engine,

Wook Intermittent firing followed by puffs of black smoke from the
exhaust stack indicate overpriming or flooding. Excess fuel can beo
clenred from the combustion chambers by the following procodure: Set
the mixture control full lean and the throttle full open; then crank the en-
gine through soveral revolutions with the starter. Repeal the sturting
procedure without any additional priming.

If the engine 18 underprimed (most likely in cold weather with a cold
engine) it will not fire at all, and additional priming will be nocessary,
As soon as the cylinders begin to fire, open the (hrottle shightly to keep it
running.

Alftor starting, If the oll gage does not begin to ghow pressure within
30 goconds In the summertime and about twice that long In very cold
woeather, stop engine and investigate. Tack of ofl pressure can canse
sorious englne daomage, After starting, avoid the use of carburetor heat
unless icing conditions prevail.

NOTE

Additional detalls concorning cold woather slurting and
operation may be found under COLD WEATHER OPERA-
TION paragruphs in this section.

TAXIING

When taxiing, it 15 important that speed and use of brakes be held to
A mintmum and that ull controls be ulilized (see Taxiing Diagram, [igure
4-2) to muintuin directional eontrol and balance.

The carburetor heal control knob should be pushed full in during all
ground operntions unless heal {8 absolutely necessary, When the knob is
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B

USE UP AILERON A USE UP AILERON
ON LH WING AND ON RH WING AND -
NEUTRAL ELEVATOR 4] NEUTRAL ELEVATOR ‘

Ll 1

' M ' o 3 '. | &
ATt 0 A A5

use DOWN AILERON ) I USE DOWN AILERON '
ON LM WING AND ON RN WING AND
DOWN ELEVATOR DOWN ELEVATOR

| o

|u|m;w

_ Ax

[ 4

CODE NOTE
WIND ECTIO Strong quartoring tall winds require caution.
DIR N ' Avold sudden barats of the theottle and sharp

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

Flgure 4-2. Toaxiing Diagram
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palled out to the heat position, air eotering the engine is not filtered,

Taxiing over loose gravel or cindors whould be done at low engine
speed o avold abrasion and stone damage to the propeller tips,

BEFORE TAKEOFF

WARM.UP

If the engine accelerates smoothly, the alrplane 1s ready for takeofl,
Sinco the englie is closely cowled for efficiont in=flight engine cooling,
precautions should be taken to avoid overheating during prolonged engine
operation on the ground. Also, loog periods of (dling muy cause fouled
spark plugs.

MAGNETO CHECK

The magneto check should be made ot 1700 RPM as follows, Move
ignition switch first (o R position and sote RPM.  Next move swileh back
to BOTH to clear the othor set of plugs, Then move switch to the L posi-
tion, nole RPM and return the awitch to the BOTH posgition. RPM drop
should not exceed 125 RPM on either magneto or show greater tan 50
RPM differential between magnetos. If there (s a doubl concerning opera-
tion of the ignition syntem, RPM checks ot higher engine spoodn will usu-
ally confirm whether a deficlency exisls,

An absence of RPM drop may be an indication of faulty grounding of
one side of the lguition system or should be cnuse for suspicion that the
magneto timing 15 set in advance of the setting apecified.

ALTERNATOR CHECK

Prior to flights where verification of proper alternator and voltage
regulator operation (s cagentinl (such as night or instrument flights), »
posttive verification can be made by loading the electrical system momoen-
tarily (3 to § seconds) with the optional landing light (if so equipped), or
by operating the wing flaps during the engine runup (1700 RPM). The am-
meter will remain within a noedle width of zoro if the altermator and vol-
tage regulator are operating properly.

TAKEOFF
POWER CHECK
It Is important to eheck full-throttle engine operation early in the
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takooff run,  Any signof rough englne operation or sluggish engine necel-
eration Is good cause for discontinuing the takeofi. If this occurs, you are
Justified In making a thorough full-throttle, statie runup before another
takeoff Is attempted.  The englne should run smoothly and turn npproxi-
mitely 2300 to 2420 RPM with carburetor heat off and mixture full rich,

NOTE

Carturelor heat should not be uked during takeoff unless
It la absolutely neceasary lor oblaining smooth engine
acceleration,

Full=throttle cunups over loose gravel are espocially harmiul to pro-
peller tips. When takeoffs must be made over a grave' surface, it iy very
Importunt that the throttle be advanced slowly. This allows (he alrplune
to start rolling before high RPM is developed, and the gravel will bo blown
back of the propeller rather than pulled into i, When unavoidable small
dents appear in the propeller blades, they should be Immediately correct-
ed an described in Section 8 under Propellor Care,

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

After full throttle is applied, adjust the throttle friction lock clock-
wise o prevent the throttle from creoping back from o maximum power
position, Similar friction lock ndjustments should be nside as roquired
in other (light conditions to maintain o fixed throttle setting.

WING FLAP SETTINGS

Normal and obstacle clearance tukeolfs are performed with wing flaps
up.  The use of 10° flups will ghorton the ground run approximately 10%,
but this advantage is lost in the climb to a 50<foot obstacle, Therefore,
the use of 10 (laps is reserved for minimum ground runs or (or takeol!
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 elimb to the obstacle, In this cuse use an obatacle clenrance gpeed of
55 KIAS, As #soon ns the obstacle is cleared, the flaps may be retracted
uy the atreraft aceelerates to the sormal Oups-up climbeout gpeed.

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

marginal with 10° faps, it s rocommended that the flaps not be used for
takoolf, Flap settings greater than 10* are nol approved for takeolf,
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CROSSWIND TAKEOFFS

Takeolfs into strong crogswinds normally are performed with the min-
imum flap getting necessary for the Held length to minimize the drift an-
gle lmmediately nfter takeoff. The ulrplane ls necelerated Lo & speed
alightly higher than normal, then pulled off abruptly to prevent possible
settling back to the runwiy while drifting, When clear of the ground,
make a coordimated turn into the wind to correct for deifl.

ENROUTE CLIMB

Normal climbs are performed with Oaps up and full throttle and at
spoeds § to 10 knots higher than best rate-of-climb speeds for the bost
combination of performance, visibility and engine cooling, The mixture
should be full rich below 3000 foel and may be leaned abaye 3000 {eet for
smoother operation or to obtaln maximum RPM, U nn obstruction dictates
the udo of a stoop climb angle, the best anglo-of ~climb upeed should be
used with flaps up and micximum power,

NOTE

Climbs at speods lower than the best rato-of-climh speed
should be of short duration to improve englne eooling,

CRUISE

Normal eruising is performed betwaen 55% and 75% power, The engine
RPM and corresponding fuel comsumption for various altitudes can be dotor-
mined by using your Cessna Power Computer or the data in Soction §,

NOTE

Crulsing should be done at 5% to 753 power until a total
of 50 hours has accumulated or oil congsumption has sta-
bilized. This is to ensure proper seating of the rirgs and
i applicable (o now engines, and orgines in servico fol-
lowing oylinder replacement or top overhaul of one or
more eylinders,

The Crulse Performuance Table, Flgure 4-3, (lUustrales the true ale-

spoed and nautical miles por gallon during cruige for various altitudes and
percent power, This table should be used an a guide, alorg with the avatl-
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75% POWER 5% POWER 55'% POWER
ALTITUDE KTAS NMPG KTAS NMPG KTAS NMPG
See Level 12 135 106 147 ey 152
4000 Fest e 14.0 100 16.1 ¥ 155
8000 Fest 120 145 12 16,6 o2 159
Sundard Conditiom Zoro Wind

Figure 4-3, Crulse Performunce Table

able winds aloft information, to determine the mosat favorable altitude and
power selting for u given trip, Tho selection of crulse altitude on the
basis of the most favorable wind conditions and the use of low power wet-
tngs are significant factors that alould be constdered on every trip to
reduce fuel cangumption,

To achigve the recommonded lenn mixture fuel consumption figures
shown In Section B, the mixture should be leaned as follows:

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

For best fuel economy at 75% power or less, operate at the loanost
mixture thal results in smooth engine operation or at 50 RPM on the Jeun
sido of the peak RPM, whichever occurs frat. This will resull In approxi-
mately 5% greater range than shown in this kandboak,

Carburetor ice, as ovidenced by an unexplained drop in RPM, can bo
ramoved by application of full carturctor heat. Upon regaining the origi-
nal RPM (with hoat off), use the minimum amount of heat (by trial and
error) to prevenot (ce from forming. Since the heated alr causes & richer
mixture, rondjust the mixture setting when carburetor hont s to bo uped
continuously in crulse flight,

The use of full carburetor heat {s recommended during flight in hoavy
raln 1o avold the possibility of englne stoppage due to excesslve waler in-
gostion or carburetor ice. The mixture sotting should be readjusted for
smoothest operation,

In extromely heavy rain, the use of partial carturetor heat (contro)
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approximately 2/3 out), and part throttle (closed at least one inch), may
be necessary to retain adequate power, Power charges should o made
cautioualy followed by prompt adjustment of the mixture for smoothest
operation,

STALLS

The stall churacteristics are conventional and aueal warning is pro-
vided by a stall warning horn which sounds betweon 5 und 10 knots above
the stall Iy all configurations,

Power-off stall speeds at macinum weoight for both forward and aft
C. & positions are prosented in Section 6,

SPINS

Intentional spins are approved in this alrplane within cortain regtrict-
od 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 splns should be at-
tempted without Niest having recelved duid instruction both in spin ontries
and spin recoveries from u qualified Instructor who is familiar with the
apin <huracteristics of the Cesana 172M.

The cabin should be clein and all loose equipment (Including the mi-
crophone and rear seat belts) should be stowed or secured. For a solo
flight in which spins will be conductod, the copliot's seat belt and shoulder
larness should ulso bo secured, The seat belts and shoulder harnesses
should be adjusted to provide proper restraint during all anticipated flight
conditions. Howover, care should be tuken to ensure that the pllot can
easily reach the flight controls and produce maximum eontrol travels.

It Is recommended that, whore feasible, entries be accompliahed at
high enough altitude that recoveries are completod 4000 feet or more above
fround lovel. At least 1000 feet of altitude loss should be allowed for o
1= turn spin and recovery, while a 6- turn spin and recovery may require
fomewhat more than twice that amount, For example, the recommended
entry altitude for a 6~ turn spin would be 6000 feet above ground level, In
Any case, entries should be planned so that recoveries are completed well

the minimum 1500 feet above ground lovel roquired by FAR 01,171,
r reason lorwncuzhlmmaaformcuclmsplu is that a
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greater fleld of view Is provided which will asaist in malntaining pilot
orientation,

The normal eotry is made (rom a power-off stall, As the stall s ap-
proached, the elevator control should be smoothly pulled to the full aft
position. Just prior to reaching the stall "break”, rudder coptrol in the
desired directlon of the spin rotation should be applied so (hat full rudder
deflection 1s reached almost simulianeously with roaching full aft elevator,
A slightly greater rate of deceleration thun for normal stull entries, ap-
plication of ailerons in the direction of the desired spin, and the use of
power at the entry will assure more consistent and positive entries to the
spin, As the alrplune beging o spln, reduce the power Lo ldle and return
the ailerons to neutral. Doth elevator and rudder controls should be hold
full with the spin until the spin recovery is initiated, An Inadvertent relax-
ntion of eithor of those controls could result in the development of & noge~-
down spiral.

For the purpose of training in spins and spin recoveries, a | or 2
turn spin 8 adequite and should be used, Up Lo 2 turns, the spin will pro-
gress to a fulrly rapid rate of rotation and a steep attitude. Application of
recovery controls will produce prompt recoveries (within 1/4 turn), Dur-
ing extended sping of two Lo three turng or more, the spin will tend to
change into a spiral, particularly to the right, This will be pecompanied
by an Increase in sirspeed and gravily lowds on the airplane, If this oe-
curs, recovery should be accomplished quickly by leveling the wings wd
recovering froam the resulting dive,

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

(1) VERIFY THAT THROTTLE 18 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 BRISKLY FORWARD FAR ENOUGH TO BREAK
THE STALL.

(4) HOLD THESE CONTROL INPUTS UNTIL ROTATION STOPS.

(5) ASTROTATION STOPS, NEUTRA LIZE RUDDER, AND MAKE A
SMOOTH RECOVERY FROM THE RESULTING DIVE,

NOTE

11 diporientation precludes o visual determination of the
direction of rotation, the symbolle sirplane in the turn
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coordinptor or the needle of the wrn and bank indicator
may be referred to for this information,

Variation in basic airplane rigging or in welght and balance due to
tnstalled equipment or right seat cccupancy ean cuune differencens in be-
bhavior, particularly in extended spins. These differences are normal and
will result in variations in the spin churacteristics and in the spiraling
tendencles for spins of more than 2 turns, However, the recovery tochnique
should always be used and will result in the moat expeditious recovery from
any spin.

Intentional spios with Haps extended are prohibited, since (he 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-
1y the primary factors in dotermining the most comfortable approach
speeds, Steep slips should be avolded with (lap settings greater than 20*
due to o slight tendency for the olevator to osellinte under certaln combl-
notions of atrapeed, sideslip angle, and center of gravity loadings.

NOTE

Carburotor hoat should be appliod prior to wny signilicmt
reduction or cloging of the throttle,

Actual touchdown should be made with powoer-off and on the main
wheels firat to reduco the landing speed and subsequent need for braking
in the landing roll. The nose wheel is lowered to Lhe runway gently after
the speod has diminished to avoid unnecossary nose gear loads. This
procedure in egpecially important in rough or soft field landings.

SHORT FIELD LANDING

For a maximum performance short fleld landing in amooth alr condi-
tions, make an approach at the minimum recommeondod alrspeed with full
flaps using enough power to control the glide path, (Slightly higher ap-
proach speeds should be used under turtulent alr conditions. ) After all
approach obstacles are cleared, progressively reduce power and main-
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tain the approach speed by lowering the nose of the alrplane, Toochdown
should be made with power off and on the main wheels first. Immediately
aftor touchdown, lower the noae wheel and apply heavy braking as required,
For maximum brake effectiveness, retract the flaps, hold the control
wheel full back, and apply maximum beake pressure without sliding the
tires.

CROSSWIND LANDING

When landing in o strong crogswind, wee the minimum flap sotting
required for the field length, If flap settings greater than 20° are used
in wideslips with full rudder deflection, some elevator oscillation may be
felt at pormal approach speeds, Howover, this does not alfect control of
the airpiane, Althoagh the crab or combination method of drift correction
mny be used, the wing-low method gives the best control,  After touch-
down, bold a stralght course with the steerable noae wheel und occasional
braking [ neceasary,

The maximum allowable erosswind velocily b8 dependent upon gtlot
capability as well as aircraft limitations. With average phlot technigue,
direct crosswinds of 15 knots cun be handled with safety,

BALKED LANDING

In a balked landing (go-around) elimb, reduce the wing flup setting to
20" immediatoly aftor full power in applied. 1 the fMaps were extended to
40°, the reduction to 20° may be approximated by placing the flap switch
in the UP position for two seconds und then returning the switch (o neutral,
If obstaclos must be cleared during the go-around climb, leave the wing
flaps in the 10" to 20° range and maintnin a safe airspeed until the obsta~
cles are clenred, Above 3000 foet, lean the mixture o obtain maximum
RPM. After clearing any obstacles, the flaps may be retracted as the alr-
plane acceloratos to the normal faps-up climb speed.

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

lor through several timos by hand to "break looge™ or "limber" the oil,
thus conserving tattery energy,
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NOTE

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

?::umd wire on elther magneto could cause the engine to
c.

In extremely cold (-18"C and lower) weather, the use of an extornal pro-
heater and an external power source are recommended whenever poc:ble
to obtain positive starting and to reduce woar and abuge to the engine and
eloctrical system. Pre-heat will thaw the oil trapped in the oil cooler,
which probably will be congoaled prior to starting In extremely cold tom-
peratures. When using an external power sourco, the position of the mas-
ter switch Is important, Refer to Section 7 undor Ground Service Plug
Receptacle for operating dotails.

Cold weather sturting procodures are as follows:
With Preheat:

(1) With ignition switeh OFF and throttle clogsed prime the ine
four (o eight strokes as the propeller is heing lm:ned over byul:nd.

NOTE

Use heavy strokes of primer for best utomization of fuel.
After priming, push primer all the way in and turs to

locked position to avold possibility of englne drawing fuel
through the primor,

(2) Propeller Aren -~ CLEAR.
(3) Master Switch -~ ON.

(4) Mixture -- FULL RICH.

(5) ‘Throttle -- OPEN 1/8 INCH.
(6) Ignition Switeh - START.

n; Release ignition switch to BPOTH when engine starts,
(8) Ol Pressure -~ CHECK.

Withoul Preheat:

(1) Prime the engine six to ten strokes while the propeller is bei
turned by hand with throftle closed. >/
gy Leave primer charged and rondy
(2) Propeller Area -- CLEAR,

(3) Master Switch -~ ON.

(4) Mixture -~ FULL RICH.
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{6) Igoitton Switch -« START,
(6) Pump throttle rapidly to full opon twice. Return to 1/8 inch
open position.
(7) Relense ignition nwiteh o BOTH when engine starts,
(8) Continue to prime engine until it is running smoothly, or alter-
nately pamp throtile rapidly over first 1/4 of total travel.
(9) Oll Preasure -- CHECK,

(10) Pull cartmrotor heat knob full on afler engine hay started
Leave on unti] engine is running smoothly.

(11) Lock Primer.

NOTE

If the engine does not start durlng the (irst lew attempts,
or i the engine Hring diminlahes In stroagth, it s prob-
nble thal the spark plugs have been frosted over, Pre-
heat must be used bofore another sturt |5 attemplod,

Pumping the throttle may cause ruw fuel o dccumulate
in the intiake alr duct, ereating o fire hiazard in e evont
of a backfire. If this occurs, maintain a cranking sction
to suck flames ioto the englne,  An outside attendunt with
a fire extinguiaher |s advised for cold starts withoul pre-
heal,

During cold weather oporations, no indication will be apparent on the
od] temperature gage prior to keoff if culside alr temperntures are very
cold, After a suitable wiarm-up period (2 to 5 minutes at 1000 RPM), ac-
celerate the engloe several Umes (o higher ongine RPM. If the englne ne-
colerates smoothly and the oll preasure remalng normal and stoady, the
alrplane Is ready for takeof!,

FLUGHT OPERATIONS

Takeoff is made normally with carburetor heat off, Avold excessive
lenning in crulse,

Carburelor heal may be ysod to overcome any occusionnl englne
roughness due to |ce.

When operating in temperatures bolow -18°C, avoid using partial car-
tretor heat., Partinl beat may increase the carburetor alr temperature
to the 0* to 21°C range, where icing is eritical under certain atmospherie
conditions,
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HOT WEATHER OPERATION

Refer o the general warm lomperature starting information under
Starting Engine in this section, Avoid prolonged engine operation on the
ground,

NOISE ABATEMENT

Increasod emphasis on improving the quality of our environment re-
quires renowod offort on the part of all pilots (0 minimize the effect of
alreraft noise on the public.

We, as pllots, can demonstrale our cancern for enyironmental fm-
provement, by application of the following suggested procedures, and
thereby tend o build public support for aviation:

(1) Pllots operating alreraft under VFR over ouldoor assemblics of
persons, recreational and park areas, and other noise-gensitive
areas should make every effort to fly oot less than 2, 000 feet above
the surface, weather permitting, oven though flight ol a lower level
oLy be consistent with the provistons of government regulations,

(@) During departure from or spproach to an airport, climb after
takeofl and descent for landing should bo made so as to avoid pro-
longed [Hght at low altitude near nolgse-sensilive areas.

NOTE

The above recommended procedures do not apply where
thoy would conflict with Air Traffie Control clenrancos

or instructions, or whero, in the pllot's judgemont, an

altitude of loss than 2,000 feol (s necessary for him o

Wm tely exercise his duty to see and avold other air-
craft,
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INTRODUCTION

Performance datn charts on the following pages are presented no that
you miy know what to expect from the airpline under various conditions,
and nlpo, o Mmellitate the planning of Mghts in detall pod with reasonable
accuracy. The data in the claris has been computed from nctual flight
tests with the airplane and eogine in good condition and uging averuage
phloting teehniques,

It should be notod that the performance information presented in the
range and endurance profile charts allows for 45 minules reserve fuel
tused on 450 power.  Fuel flow dats for ¢rulse (o baged on the recom-
mended lean mixture setting, Some indeterminate variables such as mix-
ture loaning technique, fuel metering churgcteristios, engine und propeller
condition, and air turbulence may asceount for variations of 10% or more
i range snd eandurance. Therefore, It is lmportant (o utilize all available
information to estimate the fuel required for the particular flight,

USE OF PERFORMANCE CHARTS

Performance data |s presented In tubular or graphical form to 1Hus-
trate the effoct of differont vartables, Sufficiently detalled Information is
provided n the tubles so that conservalive values can be selected and used
lo determine the particular pecformince figure with reasopable necuracy.

SAMPLE PROBLEM

The lolowing sample (light problem utilizes ioformation from the
variouy charts o determine the prodicted performunce data for o typical
flight. The following information 1s known:

AIRPLANE CON FIGURATION

Takeoff woight 2250 Pounds
Usable fuel 38 Gallona
TAKEOFF CONDITIONS
Fleld pressure allitude 1500 Feel
Temporature 28°C (16°C above standard)
Wind componont alosg runway 12 Knot Headwind
Field length 3500 Feet
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CRUISE CONDITIONS

Total distunce 420 Nautical Milos
Pressure altitude 5500 Fesl
Temperature 20°C (16°C above standard)
Expocted wind enroute 10 Knot Hoadwind
LANDING CONDITIONS
Field pressure altitude 2000 Feet
Temper sture 25°C
Wind component along runway 6 Knot Headwind
Field length 3000 Feet
TAKEOFF

The takeoff distance chart, figure j-4, should be congulted, keeping
in mind that the distances shown are based on maximum porformance
technigues. Conservative distances can be established by reading the
chart st the next higher value of weight, altitude and temperature. For
example, in this particolar sample problom, the takeolf distance informa-~
ton presented for & weight of 2200 lbs. , a pressure altitude of 2000 feet
and o tempe radure of 30°C should be used and results in the following :

Ground roll 11565 Feot
Total distance to ¢lear o 50-foot obstacle 2090 Foet

A correction for the effect of wind may be nmde bugsed on Note 3 of the
takeof! chart, 'The distance correction for a 12 knol headwind is:

A2 808 x 10% = 13% Docrease

This results in the following digtances, corrected for wind:

Ground roll, wero wind 1155
Decrouse In ground roll

(1155 feet x 15%) 150
Corrected ground roll TOOS Feet
Total distance o elear a

50-foot obstacle, zero wind 2030
Decrease in total dislunce

(2030 foet x 13%) 264
Corrected total distance

to clear 50-fool obstacle 1766 Foet

These datances are well within the tkooff fleld leagth quoted earlier for
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the sample problem,

CRUISE

The crulging altitude and winds alofl informat ion have been given for
this flight. However, the power setting selection for cruise must be de-
termined based on several congiderations, These include the crulse por-
formance characteristics of the airplane presented In figure 57, the
range profile chart presented in figure 5-8, and the endurance profile
chart progonted in figure 5-9,

The range profile chart (llustrates the rolationshilp botwoeen power

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

For this sample problem with a crutse altitude of 5500 feel and dis-
Lance of 420 nautical miles, the range profile chart indicates tat une of
a T6% power setting will necegsitate a fuel stop, (n view of the anticipated
10 knot headwind component.  Howover, selecting & 05% power sotting
from the range profile churt yields a predicted runge aof 477 nputical miles
utdor zero wind conditions. The endurance profile chart, figure 590,
shows & corresponding 4. 4 hours,

The rumge Ngure of 477 nawtical milos 1y corrected lo account for the
expected 10 knot headwind at 5600 feet,

Range, zero wind 477
Decrease in range due Lo wind
(4, 4 hours x 10 knot headwind) a4
Correctod range 13T Naotical Miles

This indicates that the trip can be mode without a fuel gtop using upproxi-
mately 65% powor,

The crulse performance chard, Hgure 57, s entored at 8000 feet
altitude and 20°C above standard temperature. Those values most nearly
corregpond Lo the expected altitude and temporature conditions. The en-
gine apred choson is 2600 RPM, which rosults in the following:

Power 2%
True airspeed 109 Knots
Crulge fuel MNow 7.0G6PH

The power computor muy be used to detormine power and fuel consumption
during the fiyght,
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FUEL REQUIRED

The total fuel requirement for U (g may be estiomt ed wping e
performance information in figures 5-6 and 5-7. For this sample prob-
lem, figure 5-6 shows that a climb [rom 1000 feet to 8000 feet roquires
2.0 gallons of fuel and may be used as a conpervative estimate for this
problem. This Is for a stindard temperature (as shown on the climb
chart). ‘The approximale effect of a non-gtandard temperature ta to In-
crease the time, fuel, and distance by 10% for éach 10°C above standard
lemperature, &ie lo the lowor rite of climb, In this case, assuming u
temperature 16°C above standard, the correction would be:

%3:% x 105 = 16% Inereuse

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

Fuel to elimb, standard temperature 0
Increase due to non-stundard temperature

2.0 x 16%) 0,3
Corrected fuel to climb =Y Gallons

In addition, the distance o climb, as given in figure 5-6, may be correct-
ed for non-standard lomporalure as follows:

Distance to climb, standard temperature 14
Increase due Lo non-standard temperature
(14 nautical miles x 16%) 2
Corrvcted distance to climb T0 Nauticul Miles

The remtltant crulse distunce in:

Total distance 420
Climb digtance -16
Cruige digtanco 104 Nautical Miles

With an expected 10 knot headwind, the ground speed for crulse |s pre-
dicted to be:

100

-10

09 Knots

Therefore, twe lime required for the crulse partion of the Lrip is:

404 Nautical Miles

—met. '4.|"Wl’!
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The fuel required for eruise is endurance times fuel consumption:

4.1 hours x 7. 0 gallons/bour = 28,7 Gallons
The total estimated fuel required s as follows:

Engine start, taxi, and takeoff 1.1
Climb 2.3
Cruige 28,7
Total fuel required 327 Gallons

his will leave a fuel reserve of;

38.0
-32.1
5. 0 Gallong

Once the flight I8 underway, ground speed checks will provide a more
accurate basis for estimating the tHme enroule and the corresponding fuel
required to complete the trip with ample resorye,

LANDING

A procedure similar to the takeoff caleulations should be used for
estimating the landing distance at tho destination airport. Figure 510
presents maximum performance teglamique landing distances for various
alrport altitude and temperature combinations. The distances corres-

ponding to 2000 feet allitude and 30"C should be used and result in the
Tollowing:

Ground roll 500 Feet
Total distance to clear a 30-foot obstacle 1370 Feet

A correction for wind may be made based on Note 2 of the landing chart,
The distance correction for a 6 knot headwind 1s:

6 Knots
T ots X 10% = 7% Docrease

This results in the following wind-correctod figures:

Ground roll 540 Feel
Total distance over a 50-foot obstacle 1274 Feeot

These distances are well within the landing field length quoted previously
for this sample problem.
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SECTION & CESSNA CESSNA SECTION 5
PERFORMANCE MODEL 172M MODEL 172M PERFORMANCE
AIRSPEED CALIBRATION AIRSPEED CALIBRATION

NORMAL STATIC SOURCE ALTERNATE STATIC SOURCE
HEATER/VENTS AND WINDOWS CLOSED
FLAPS UP
NORMAL KIAS 40 S 60 70 80 90 100 M0 120 130 140
ALTERNATEKIAS | 28 &1 61 71 82 91 101 111 121 13 149
FLAPS 10©
g b NORMAL KIAS O 50 60 70 B0 85 --- ---
KIAS O 5 G0 70 80 9 100 10 120 130 40 ALTERNATEKIAS | 40 51 61 71 81 85 -« coe vee wuw <a-
KCAS 49 55 62 0 B0 0 09 108 ns 20 18 YLAPS 600
FLAPMS 10° NORMAL KIAS a0 50 gg ;o g BB - ine: wie: e s ‘a
TERNATE KIAS | 38 50 0 e et sae a4 =
KIAS "R MR A R SRR a
KCAS A BB 02 71 BD BE  ccs  eer ves ees wes HEATER/VENTS OPEN AND WINDOWS CLOSED
FLAPS a0® FLAPS UP
KIAS 40 50 B0 20 B0 BE - eee ees o .o NORAMAL KIAS 40 % 60 0 B0 00 100 110 120 130 140
KCAS 47 54 & 1N B B - e ces  wad ALTERNATEKIAS | 28 48 S0 70 B0 60 090 108 118 128 130
“ FLAPS 109
Figure 6-1. Alrspeed Callbration (Sheet 1 of 2) : NORMAL KIAS 0 W 6 70 80 8 o
G ALTERNATEKIAS | 28 40 99 60 790 04 . &
FLAPS 40°
NORMAL KIAS A 5 60 70 B0 B85 <. cen cen s
»— ALTERNATEKIAS | 34 47 57 62 77 &1 ... 3 kb B G
* WINDOWS OPEN
FLAPS UP
“ ) NORMAL KIAS 0 50 60 70 B0 90 100 110 120 130 140
ALTEANATEKIAS | 26 43 57 70 B2 23 103 113 123 133 143
FLAPS 109
* NORMAL KIAS 0 M0 2D O B B8 v cie sse sve s
. ALTEANATEXRIAS | 26 43 &7 80 60 88 -- o ldsin) | s
FLAPS 40°
NOAMAL KIAS 4 50 00 70 BO BS ..
ALTERNATEKIAS | 26 41 64 ©7 78 B4 --. --
* Figure 5-1. Alrapeed Calibration (Sheet 2 of 2)
5-8 .t. 6-9
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Figure 5-2. Temperature Conversion Chart
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CESSNA

SECTION &
MODEL 172M PERFORMANCE
STALL SPEEDS
CONDITIONS:
Powar Off
NOTES:
1. Maxsmum sltitude loss during o stall recovery s sppcoximately 100 foet,
2. KIAS values are approximate,
MOST REARWARD CENTER OF GRAVITY
ANGLE OF BANK
WEIGHT FLAP
185 | DEFLECTION o x° 460 o0°
KIAS | KCAS | KIAS | KCAS | KIAS | KCAS | KIAS | KCAS
up a2 50 15 54 50 = 59 n
2300 e a8 4 40 o 45 56 54 ()
o k) 3 3 a7 4) 52 5 62
MOST FORWARD CENTER OF GRAVITY
ANGLE OF BANK
WEIGHT FLAP
185 |DEFLECTION o 3¢ 45° 0o°
KIAS | KCAS | KIAS | KCAS | KIAS | KCAS | KIAS |KCAS
e a9 53 ) 67 w0 (4] L] ™
2300 [ R 5 47 55 52 o1 62 72
2° “ a7 a 8 40 56 68 68

Flgure 5-3. Stall Speeds
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CESSNA SECTION 5
MODEL 172M PERFORMANCE

TIME, FUEL, AND DISTANCE TO CLIMB

CONDITIONS:

Flaps Up

Full Throtte
Stendard Teenperature

NOTES:

1. Add 1.1 gallons of fuel for engine start, taxt snd taksol! allownnes.

2. To obtain maximum rate of climb es shown bn this chert, bean 10 maxismum IPM
duting climb,

3. Incresse time, fuel and distancs by 10% for sach 10°C showe standard Tsmperaturs,

4. Distances shown are besed on 7ero wind.

SECTION § CESSNA
PERFORMANCE MODEL 172M
RATE OF CLIMB
CONDITIONS:
Flaps Up
Full Throttle
Mixture Lusred for Maximum RPW During Climb
AATE OF CLIME - FPM
oo | i | g
Las F1 KIAS -20°C e 20°C 20°¢
It 78 755 Bas 630 5
e ?ts!oo % 655 e 536 470
1000 74 [T 500 440 300
05000 77 480 405 %0 200
8000 70 65 310 26 200
10,000 ol 770 218 105 o od
12,000 66 175 125 v
Figure H-5, Rate of Climb

6-14

v (e | e S |
LS T °c KIAS Fps | TIME [FUEL USED | DISTANCE
MIN | GALLONS NM
2300 S.L 15 7 213 0 00 0
1000 (b ] 77 605 2 03 2
2000 " % 560 a n7 1
2000 - 75 520 B R 7
4000 ? 14 a0 ? 1.5 9
5000 5 73 4% U] .8 12
8000 3 72 3 12 23 0]
7000 ' n 245 15 28 1]
000 2| 70 s [ 13 o
5000 -3 69 7m0 N an 28
10,000 -5 ] 230 % 45 KV
11,000 -7 67 145 0 6.2 a0
12,000 -0 6 145 36 (R @

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



SECTION & CESSNA
PERFORMANCE MODEL 172M
CRUISE PERFORMANCE
CONDITIONS:
Rocommended Lusn Mixturs
2300 Pounds
20°¢ BELOW STANDARD 20°C ABOVE
PRESSURE STANDARD TEMP TEMPERATURE STANDARD TEMP
acriTupe| "™ % lxvas| o | = |xras| oen | X, | KTAS
BHP anp | * anp G
2000 |2550] 80 | 4 | 8@ 7% | mals2]n 113 | 78
2000] 0 | 11y | 83 n m e ]l @ | 15
2900 €8 | w7 | 75 64 | w7 | 2] » Wwe | a8
23001 oy | w2 | o8 58 | 0 | &7 65 o | 685
2001 S5 ai 6.4 52 a5 8.2 49 94 8]
4000 |2600) B0 | 1o | B8 7% | 18| B3 n 16 | 78
200] 72 | 11 | 79 o8 | m | 75 | &4 | 10 | 72
00| 65 | W07 | 73 61 ws | 69 | B8 | 14 | 67
00| s | w01 | 07 55 | oo | 65 | = g8 | 62
200) 82 1) 63 A9 k] 6. 47 02 58
6000 |2050) B0 18 a8 % 11a 82 n 18 15
2000 78 186 83 n e 10 o8 15 15
2000 o0 | 11 | 70 65 | mo | 12 | @ 100 | 10
2400) 62 106 0 4 104 07 56 103 6%
200) &6 100 64 5 ay 63 50 uw (8]
70| &0 se 6.1 47 02 59 A o 58
BOOO |2/0)| B0 120 B %5 120 43 n 120 8
2001 72 | e | 8O 6 | s ] 26 ] &5 | ne | 722
200| o5 m 1.3 62 109 10 50 108 6n
2900 0 | ws | 68 56 | 02 | 68 | 53 | 01 | B3
20| 54 @ 64 g1 a 6.2 48 o0 60
J20| 48 a3 60 @ m 58 a an 57
weos |200] W6 | 20 | A4 72 | 20| 79 | 88 | 10 | 76
200] @ | s | 20 6 | na | 23 | &2 | 112 | 10
2500 63 110 IS | 50 108 68 56 106 66
2a00] 57 | w4 | 6o M| w2 )| oA | & o | 62
2001 = 0 6.2 a4y 96 60 a6 05 58
200| 4 g2 | &8 a3 0o | 67 | o | 55
122000 |2060] o0 " 0 65 16 73 62 114 70
2000 66 | 14 | 74 6 | na| 0] &0 | 11 | B8
500) 60 108 6n uy 106 L) 54 105 04
2400)] B4 0 64 ) 100 6.2 49 (e} a0
2zl w a6 a0 a6 % 50 43 04 87
RO 4 " 87 " i 55 n B8 &3
Figure 5-7. Cruise Performance
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CESSNA

MODEL 172M PERFORMANCE
RANGE PROFILE
45 MINUTES RESERVE
38,0 GALLONS USABLE FUEL
CONDITIONS:
2300 Posindy
Mecommended Losn Mixture for Crulse
Standard Tomporatisre
Zoro Wind
NOTES

1. This chart allows for the fusl used for sgine start, taxl, takeot! and climbs
distance during climbs o3 shown in figure 5.6, i

2. Resorve fuel Is based on AS minutes ot 405 BHP and |5 4.3 gatlons.

‘z.m e 3 ;%1‘ IERNES ")
Ho NN 100 kTAs
E’ S4KTAS
SR & e e :
- : s It
10,000 s X,
e ~N - e
RN - NI~ . 2I3IT
3 Y o4 " 13t .
EEREERRREE Ly S Ay o g
- — - - ot )
: 120 KTAS |55 102 kTS | LB KVAS -
#0000 - - = TR 102 KTAS ot
1+4+ fteete + SERS R REE R A 11T .
m o84 1328 HI " T 1
| b8 4 1 - - e
re : 31 FEaETeee,
““ - . ribe . " + 4 ssn
R .} 3
8000 3+ 3
1 t 2R e B 3 - B +
™ : 5 1 - ot .
’—_r -t et = K3 I ER) 2 44 - I - e
= > 4+ + - .
3 T T 3 b_z_ *14 rtes
< 3 - V16 KTAS |4 2155 109 KT TR KTASS
+ -1 b 94 ~ : 89 KTAS |
- AR (83 ¥ A e
e 2 . - “hrrrer ey
4 t + - H»n»h 4 ,‘ c., : 8w .
b ‘ . r
:t.matg L i
2000 5 ez oy 54 siiasiiiiac
: F Ry :4ny§ ﬁ:: ¥
* 1 +
*~re reren - RS B4 ¥
e IR RNE? R RERT ASE B KTAS 77 4
' P > -1 >
Bl . g?xﬁ#}" 13 “. KTAS 1t 07 KTAS |- ¢
| .8 has 8 0 4
400 420 440 460 480 500 520

RANGE - NAUTICAL MILES

Figure §-0, 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 Posunids

Recosnmended Lean Mixture for Cruise
Standetd Temperatine

Zero Wirsd

NOTES:

1 Whsis chumt allows Tor th fuul used for engine sEt, taxt, tkett snd climbs, and (he
destance (haring elients a shown i Digure 5-6.

2. Peserve fuel is based on 45 minutes st 45% BHP and & 4.3 gallom,

'2'” - . 1 fi -y Liialoaibifae b
$ §382 S e aras (T
- paeal é" 115 . . PETAS HH - -
T LA KTAS rraf T
1t 1 r'(\/"" bl Sk o a4 81
%0 . Xl&l{ 3 anu 1
000 3 3
" 7* +
1 ~ RS T -l
1 4 b p\" . 1 4 : ’s e ; P'l e |
i LA 1 01 xvas
- lﬂlf” 4 - ro—")““ * » 285584
- v PRR > ‘oo d'm KTAS {44 .
8000 e e 3. SERY B0 ERARENEA N B -y
¢ - 1 * " e et +
+ Ht ey ot ¥ ity vy
“ + . . cqred b >yt e 8 mat MRS
’ R +f - R EE .. - . e
§ - 4 NN . 4 “+ ‘ 194 e | : - +
m - Ra " : 2 LR B . 4 . ‘- “ . :h
'—. ,41 . ;u»‘ 1 . "W 4 P 89 e + shee
: - - = R » - . a IR RR, + [ R
-~ -‘<~ R - 4 » +bat s
4 SR LEd S EERR .n” R R R
4+ "““ .. ‘u"" -+ i-”“'“ 18 08 B!
4000 I I . *: .4 4
rane Tebll sl T T 3 :
ReRenanE ¥ | 3 ren e W ERaT | NSRS S 084 Thbe
| - . - e
baneasns [ ] 8843008 e Rentens 0.7 iodd 4| [TESeaRes 1asnntess
1 .t B8 Do v - B freted thhe
4 + o T * e -+ > B + "
i B "y - .- ' 3l .
2
2000 sefy e : ;5 sned s § T sean
~ o4 b4 toe H Srasa
rfi S AT R
RARAL S 83 : 86 KTAS T+
3 +
M2 KTAS J1ot 3ot w0 wras bl LT 97 xras T
S L L RS  SEOeS BB 12282 Trorrrrett e se
50 580 600 620 640 650 630

RANGE - NAUTICAL MILES
Figure 5-8. Range Profile {(Sheet 2 of 2)
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CESSNA SECTION &
MODEL 172M PERFORMANCE

ENDURANCE PROFILE
45 MINUTES RESERVE
38.0 GALLONS USABLE FUEL

CONDITIONS:

2300 Pounds

Recommended Lean Mixture for Crojse
Standord Temperature

NOTES:

1. Thin chart allows Tor tha fusl used for engloe start, tacl, takeat! mnd chimb, and the
time duting client a5 shown in figure 56,

2. Reserve fuel is based on 46 minites ot 45% BHP and s 4.3 gallons

12,000
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3 et TR HRE
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1] 3 3 3 3
. 4 44 -4 d44s - g .
r “ 1 o R B }
444 = > . R
o fiet EXERE R 2 RE ER 4 .
10,000 X
== . ~ “+ R . r 4 -
‘ A ’ :
>, :1 SR8 Be K 4 1«4 .
- R ER -4 Q’
cade z L B * R 13 Do
v ' R R 14 . S B X EX]
2 RE B - -
. 4 -
m 3 4 t . 1 . < EEE R RS
R 3 = R - R =Y +
w
= + *> 28 B “pe ‘
w PROS #f ks it ARy IS 45 cetet
' ] 4{ R AR R R . . =2 ' o
. ;- . '
w " |
. [t s . . . b -
E | o Bd E . L X J 1 = I t«-tq }
E ) = .
o - =L 4 -4 3 » 4
5 ‘ 1T+ ‘ R -
o BEEE RS h
3 ' . Jde "
4000 + S ENNps t« 44 . - R e IRRSRRREE
4 -t - q ey SRR r-J * +
- - 444 Ry L bodes ER
‘e + 3 o0 BB B +tHyeet + .
444 4+ 41 + -~ .
- - -
- “h e i . . L2 B R RS
_ee ; t"‘: -— .ot . + - + + :
2000 - - e oo +
R K R R} .. e 444
4444 .t e IRRE Syt
. 28
2 4 ' 4 -+ e
‘o v 4 ' R }‘ ¥ 1 1 Snsss
SL- . - > > ;11 :](

3 4 -] 0
ENDUNANCE - HOURS
Figure 5-8, Endurance Proflle (Sheet 1 of 2)
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SECTION § CESSNA
PERFORMANCE MODEL 172Mm

ENDURANCE PROFILE
45 MINUTES RESERVE
48.0 GALLONS USABLE FUEL

CONDITIONS:

2300 Pounds

Recomempnded Lean Mixture for Cryise
Standard Temperatuse

NOTES.

1. Thvis chart sblowws tor thi tuel used for segine start, taxl, taksol! and climbs, sesd the
timna thuring climd oy thown in Higure 56,

2. Hessrve fuel is hesed on A5 minutes at 45% BHP and Is 4.3 g¥lons.
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¥igure 5-0. Endurance Profile (Sheet 2 of 2)
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MODEL 172M

SECTION 5
PERFORMANCE

TOTAL

BRSISEESE

SRSREGRAR

TOTAL

RASSIENEE

-

TOTAL

°C

TOTAL

e

W ———

LANDING DISTANCE

TOTAL

TO CLEAR|GRND|TO CLEAR|GRND | TO CLEAR|GRAND |TO CLEAR|GAND|TO CLEAR

ROLL |50 FT OBS |ROLL |50 FTOBS |ROLL |50 FT OBS | AOLL |50 FT OBS | ROLL |50 FT OBS

FT |canD

PRESE

ALT

SPEED
KIAS

Decrosse distances 10% for sach O knots headwind. For operation with taitwinds up to 10 knots, increaso distancas by 10°%

for esch 2 knots.
3. Foroperation an 2 dry, grass runway, incrasse distances by 453 of the “ground roll™ tigurs.

Maximum performance technigue as specified in Section 4,

LBS | SOFT

Poved, Loved, Dry Runway
Zero Wind

NOTES:
WEIGHT | AT

CONDITIONS:
Fisps 40°

Power O
Maximum Braking
- A

LB

6-21/(5-22 blank)

Landing Distance

Figure 5-10,
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CESSNA SECTION &
MODEL 172M WEIGHT & BALANCE/
EQUIPMENT LIST

SECTION 6
WEIGHT & BALANCE /
FEQUIPMENT LIST
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CESSNA SECTION 8
MODEL 172M WEIGHT & BALANCE/
EQUIPMENT LIST

INTRODUCTION

This section describes the procedure for establishing the basic empty
welght and moment of the airplane, Sample forms are provided lfor refor-
ence. Procedures for caleulating “he welght and moment for various oper -
ations are also provided. A comprehengive list of all Cessna equipment
avollable for this atrplane 18 includ: © ot the back of this section.

It should be noted thut specific mformation regarding the weight, arm,
moment and installed equipment s for this sirplane can only be {ound in
the approprinte weight and balance rocords carried in the airplane,

AIRPLANE WEIGHING PROCEDURES

(1) Preparation:
i Inflie Ures (o recommended ope rating pressuros.
b,  Remove the fuel tank =ump quick-drain lttings and fuel
selector valve drain plug to drain all fuel,
¢, Remove oll sump draln plug to drain all oil,
d,  Move sliding seals to the most farward position.
.  Ralse flapy to the full' retracted position,
{. Place all control surfaces in neutral position.

(2) Leveling:
A, Place scales undor ench wheel (minimum scale capacity,
500 pounds nose, 1000 pounds each main).
b, Deflate the nose tire 2nd/or lower or raise the nose strut to
properly center the tubble in the level (seo Figure 0-1),

(3) Wolghlng:
#n.  With the airplane leve. and brakes released, record the
welght shown on euch scalo, Deduct the tare, i any, from each
roading.,

(4) Moasuring:
& Obtain measurement /& by measuring horizontally {along the
airplane coptor lne) from a line stretehed between the main
wheel contors Lo a plumb Lob dropped from the firewall,
b, Obtain measirement U by measuring horizontally and paral-
le] to the alrpiano centor line, from center of nogse wheel axle,
left gide, to n plumb bob dropped from the line botweon the madn
wheel confors, Repeat on right side and aversge the moasure-
monts,
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Sw. 00
(Firmwall,
Fromt Face,
Lowur Portion) Fols
// /l‘
Lovel at upper door sl o
A fevebing screws on eft side
of tailcone
8
N L&R
Scwe Posetin Sceto Neschong Tarn Symoct Nort Wwapgit
LTt Wi L
Pt Wreel n
Noan Whwel "
Sy 0f Nt Weeghts (As Weighed) w
X=ARM =LA - IN) 2 1B) X =1 (R} Ixd 1=\ Ik
w | |
Nomernt/ 1000
Tem Weight 1] X CG. Arm lInd = (Lbeoin)
Alrplane Weight [From |tem 5 pege 8-5
Add O
No DIl Filter (0 O a2 7.5 Lbw/'Gal) 140
Wit O Filwer (9 Qs at 1.5 Lo'Gad) -140
Add Unsesatsle Fual:
St Tanks (4 Gal ot 6 Lbe/Gal) .0
L. Tanks (4 Gal at 6 Lbw'Gal) 460
Equipment Changes
Abrplarm Basie Ermpty Waighit

Figure 6-1, Sample Airplane Welghing

CESSNA SECTION &
MODEL 172M WEIGHT & BALANCE/

EQUIPMENT LIST

(6) Usntryy welghts from (3) and measurements from (4) the atrplane
weight and C, G, can be delermined,

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

WEIGHT AND BALANCE

The following information will enable you Lo operate your Cossna
within the preacribed weight and center of gravity Umitations. To figure
welght and balance, use the Sample Problem, Louading Graph, and Center
of Gravity Moment Envelopo an follows:

Take the basic empty welght and moment from appropreiste welght and
balance records carried in your airplane, and enter them (n the column
tHiled YOUR AIRPLANE on the Sample Loading Problom,

NOTE

In addition to the basic emply weight and momenl noled
ont these records, the ¢ g arm (fusolsge atution) g also
shown, but need not bo used on tho Sample Loading Prob-
lem. The moament which 18 shown must be divided by
1000 and this value used ns the moment/1000 an the
loading problem.

Use the Loading Graph to detormine the moment/1000 for each addi-
tonal (tem to be carried; then list thoge on the loading problem,

NOTE

Loading Graph information for the pilol, passengers,
and bugguge iy based on seals positioned for average
oceupants and baggage loaded in the center of the bag-
guge arcus as shown on the Loading Arrangements dig-
gram. For loadings which may differ {rom these, the
Sample Loading Problem lsts fuselage statlons for these
items to indicate their lforward and aft ¢. g, range Hmi-
tations (seat travel and baggage area lmitation. ), Ad-
dittonal moment caleulations, bused on (he netunl wolght
and c. g. arm (fuselage station) of the item being Joaded,
must be made (f the pogition of the lowd Is different from
that shown on the Loading Graph,
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Total the weights and moments/1000 and plot these values on the Cen

ter of Gravity Moment Envelope o determine whether the point fells with-
in the envelope, and if the londing 1s accoptable,

STATION STATION
CO ARM| IC.6G. ARm|
ARRANGEMENTS | 37— va7 o) (%)
- a )
® sy gt camme o groend
gyl s yamrd g 72 71 08 e
D e T I B
R B T e R I [T
o el bl ol grewily vewr. *res 9 TR Tl
A e e L 100 ) 108
e ML
**122 12 e
MATE T ront s woll lapptenimete sheliem 0}
utm-ww:‘-:u»c 142 142
LA R N “renee
STANDAND OrFtIONAL
LTy L Y e
g Amaplern -ty SLATING SEATING

Flgure 6-3, Loading Arrangoments
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CABIN HEIGHT MEASURE
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MODEL 172M

b, -ime

/1000)

Mornent

s)

Weight

YOUR AIRPLANE

Moment
it i,
548
108
128
248

/1000)

1029

(n.}
1362

SAMPLE AIRPLANE

Weight

A
as%"
6%
DOOR OPENING DIMENSIONS

WIDIW | WIDIH | HErGHT | HBGHT = WIDTH ===

(ror |motrom) | (tRONT| | iREAR) otw‘l":moow
CARIN DOOR n ar a ar ™
BACOAGE DOOR] 3% 1Y i n '.‘.f_'.'._.‘:ﬂ.

I-— INSTRUMENT PANIL

CABIN WIDTH MEASUREMENTS
>

e -

- L2 LAY s
‘

. LEALS .3

. “lé

camn ||
STALIONS 0 10 30
1E.G. ATMS)

Figure 04, Internal Cabin Dimengiong

| |

432

SEAR DOORPOAY BULENEAD

Inchudes uttusadle
Figure 8-5. Sample Loading Problem

SAMPLE
LOADING PROBLEM

Lang Range Tanks (48 Gal. Maximum] . .

J .
0 40 30 B0 [ 70 MO 90 DO 1O |20 110 e

Staecdard Tanks (38 Gal. Maximumi | . . .
and singe thiz paint falls within the envelope, the loeding i scoeptable.,

Bame Empty Weight [Use the data periaming 1o your
drplang 23 |t & presently equipped

fuel and full o)
{Station B2 to 108) 120 Lbs Max. |,
TOTAL WEIGHT AND MOMENT

Ussble Fuel (At 8 Lbn/Cal.)

Resr Pamangers .

5. *Baggege Ares 1 or Famengsr on Child's Seat
8.  Locse tha point (2300 s1 102.5) oo the Center of Growity Moment Envelope,

¥ The maximum allowshie combinad waight capscity for boggage areas 1 and 2 i 120 lbe

& " Buggege Arus 2 (Station 108 1o 142150 Lbs, Max.

3 Plot and Front Passenter (Station 34 o dd) . . . . .

2
4
7

1

HHHIT I
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4 4 e 4 H
1 e ] EQUIPMENT LIST
? . * l ; - . - - L an an o ‘> - -—
1 Tt T :1: ey Tha following eguipemant list is & camprebensive He of all Cosna squipmont svailable
b et 11 11t =11t Y © for this sirplane. A separate equipment list of dems imstaliod in your gecifie aleplme
T L = - } 1 f - I8 provided in your srcraft file, The foflowing et and the specific st for your airplase
111 i.l :-' 11 1T t i P | g hawe & sknilar oecher of Fsting,
44 E B 44 ‘o —Iw—d
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- lutters ore 21 fallows:
1t (TR t j ! 1T Tt >4 m B <= reepuitted tems of esquipment for FAA gertification
1 - 2 [ e $ ™t ) -5 « standard equipmant itens
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SECTION 7 CEBSNA MOD EMS

AIRPLANE & SYSTEMS DESCRIPTIONS MODEL 172M 1T ATRRIAND & STT. DRI

TABLE OF CONTENTS (Continued) INTRODUCTION

Page This section provides description and operation of the airplane and
¢ Its systems, Some equipment described berein is optional and may not
g::; :{gﬂlﬂ f:.“l‘:l‘;wmm Laghts o v v v v v v ;:;g be installed in the alrplano, Refer to Section 9, Supplements, for detalls
Ground Bervice Plug Recoptnela . o . » o & o o o o o o . . 727 R S AR
um& SyYMemB s o ¢ s s0 s 0 s 0 LR O T T T T Sy S i T-28
PRARriON SAMEAE . o+ o 0.0 0-0/i9 6 b0 D im0 B e 8 o o0 8 T-20
Inderior TARMERR . « 4 o o « 4 o 4 o 4 6 4 o s o s s s a4 7-18 AIRFRAME

Cabin Heating, Ventilating snd Defrosting System , ., . ., . ., . -

Pttm‘:&nll:n:yste: and ::mm(:’(‘:od.ln.a Systom ........ ;-gil, Tho construction of the fuselngo is & conventional formed sheat metal
ALTRONOE HUVIBR = 5a %5 o5 % o ot £ e e e 7-32 bulkhead, stringor, and skin design reforred Lo an semi-monocogque,
T R R U R T T o SN e i 7-32 Major lteme of structure are the front and rear carry-through spars to
et s meaneadNaRail A SR T OB Ay 7-32 which the wings are attached, o bulkhead and forgings for main landing

Vacusm Syatom and INStraments . . . - o o oo b ooe e e 7-32 goar attachment at the tase of the rear doorposts, and a bulkhead with
P v N ior SRR G B b R 7-34 attaching plates al the base of the [orward doorposts for the lower attach-
Directional lm:ucnm: ) e i “““““ 7-34 mont of the wing struts, Four enginoe mount stringors ire also attnched
Suction OAY « « » o . ) 7-34 to the forward doorposts and extend forward to the firewall.

Stull Warning System . . . . . . o 0w Pre e e Seile o o-9ve s NSl The externally braced wings, containing the fuel tanks, are construct-

Avionics Support Equipment . . . . . ... ., be e e e 7-35 ed of a front and rear spar with formed shoet metal ribs, doublers, and

Audio Comtrol Panel, . . .« « v v v v o v o v s e s e 188 stringors, Tho entire structure 18 covered with aluminum skin, The front
Inluum‘l:le; ;:locszc;r :Mt;: Rrir s piapin R e s voew ;';g spars are equipped with wing-to-fuselage and wing-to-strut attach fittings.
A:nm;o l‘ o \ ector - pliargunt (anivia 'al el a il 1‘ - The aft spars are equipped with wing-to-fuselage attach fittings, und are

- o ':ld'"' Bwitehes . . . « o « e v v v v v a vy kg4 partinl-span spars. Conventional hinged ailerons and single-slotted flaps

a&?’é‘&“& BadBel . .« « o e s e g ure attachod to the trailing edge of the wings. The allerons are construct-
c TEOIS « « ¢ o & « o *s dale b0 w09 9033 o od of a forward spar containing n balance wolght, formed sheet metal ribs

and "'V" type corrugated aluminam skin joined together at the tralling edge.
The fuaps are constructed basically the same as the atlerons, with the ex-
coption of the balance welght and the addition of a formed sheol motal lead-
ing odge section,

The omponnage (tail assembly) consists of a conventional vertical
stabilizer, rudder, horizontal stablliver, and eleviator, The vertical
stabllizer conmints of 4 spar, formed sheel metal ribs and reinforcements,
n wrap=around gkin panel, formed leading edge skin, and a dorsal. The
rudder is constructed of a formod leading edgo skin containing hinge halves,
A center wrap=around skin panel, ribs, an aft wrap-around skin panel
which is jolned at the tralling edge of the rudder by o filler strip, und a
ground adjustable trim tab at the tase of the tralling edge. The top of
the rudder Incorporates a leading edge extension which contains a balance
welght. The horizontal stabilizer s constructed of & forward and aft spar,
ribs and stiffeners, center, left, and right wrap-around skin pancls, and
formed leading edge sking, The horizontal stabilizer also containg the
clevator trim lab actuntor. Construction of the elevator consists of form-
ed lending edge skins, # forward spar, aft channel, ribs, torque tube and

T2 7-3
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Figure 7-1. Flight Control and Trim Systems (Sheet 1 of 2) Flguro T-1. Flight Conlrol and Trim Systemas (Sheet 2 of 2)
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bellerank, left upper and lowor V" type corrugated skine, 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 spary, 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 uirplane's flight control system consists of conventional aileron,
rudder, and elovator control surfaces (soo figure 7=1), The control gur-
faces are manually operated through mechanical linkage using a control
wheel for the allerons and elevator, and rudder/brake pedals for the rud-
der,

TRIM SYSTEM

A manually-operatod elovator trim tab is provided, Elevalor trim-
ming |s 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 (soe figure 7-3) is desligned around the basic "T"
conflguration, The gyros are located lmmediately in front of the pilot,
and arranged vortically over the control column, The alrspoed indicator
and altimeter are located to the left and right of the gyros, respectively.
The remainder of the flight (nstrumonts are locatod around the basic "T",
Engine instruments and fuel quantity indicators are near the lefl edge of
the panel. Avionies equipment is stacked approximately on the centerline
of the panel, with the right side of the panel containing the map compart-
ment, wing flap position indiestor, space for additional instruments and
avionics equipment, and cabin hout and air controls, The wing [lap switeh
and engine controls are below the avionics equipment, and the electrical
switches and cireuit breakers are located below the pllot's control wheel,
A master switeh, Ignition switch, and primer are located on the lower left
corner of the panel. A pedestul is installed below the panel and containg
the elevator trim tab control wheel and indicator, and provides a brackel
for the microphoane, The fuel selector vilve handle in located at Uw base
of the pedestal, A parking brake handle 1s located below the instrument
panel in front of the pllot,

For detalls concerning the instruments, switches, elrcuit breakers,
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und controls on this panel, relor (o this section to the deseription of Lhe
systoms o which these items are related,

GROUND CONTROL

Effective ground control while taxiing is accomplished through nose
wheel steering by using the rudder pedals; left rudder pedal to stoer left
and right rudder pedal to steer right. When a rudder pedal is depressed,
A spring-loaded steering bungee (which is connected to the nose gear and
to the rudder bars) will turn the nose wheel through an are of approxi-
mately 10° each side of center, By applying elther left or right brake,
tho degree of turn may be increased up to 30" each side of conter,

Moving the airplane by hand is most easily accomplished by attaching
@ tow bar to the noso gear strut. If a tow bar is not available, or pushing
in required, wso the wing struts an push points, Do not use the vertical
or horizontal surfices to move the alrplane. If the airplane s to be towed
by vollelo, never turn the nose whoel more thiun 30° elther side of center
or structural damage to the nose geiar could result.

The minimum turning radius of the nirplane, using differential hrak-
ing and nose wheel steering during taxi, is approximoately 27 feet 5 1/2
inches. To obtain a minimum radive turn during ground handling, the
Wirplane may be rotated around eithor main landing gear by pressing down
on & tallcone bulkboad just forward of the horizonlal stabilizor to raise the
nose wheel off the ground,

WING FLAP SYSTEM

The wing flaps are of the singlo-slot type (see figure T-3) and are
electrically operated by a motor located in the right wing. Flap position
s controlled by a switeh, labeled WING on the lower center por-
ton of the instrament pancl.  Flap position s eleclrically indicated by a
wing {lap position indicator on the right side of the panel.

To extond the wing flaps, the flap switeh, which is spring-loaded to
the center, or aff, position, must be depressed and held in the DOWN
position until the dosired degroe of extension is reached, Normal full
flap extension in flight will require approximately 9 seconds. After the
flaps reach maximum extension or rotraction, Hmit switchos will auto-
matically shut off the flap motor,

To retract the flaps, place the flap switch in the UP position, The
switch will remain in the UP position without manual asgistance due to o
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Pigure 7-3. Wing Flap System

detent in the switch, Full flap retraction in flight requires approximately
7 seconds, More gradual flap retraction can be aceomplighed by Intermit-

tent operation of the flap switch to the UP position, After full retraction, the

the switch should bo returned to the center off position,

LANDING GEAR SYSTEM

Tho landing gear is of the tricycle type with a steerable nose wheel,
two main wheels, and whoel fairings. Shock absorption is provided by
the tubular spring-steel maln landing gear struts and the air/ofl nose gear
shock strut, Each main gear wheel is equipped with a hydraulically actu-
ated disc-type brake on the Inboard side of each wheol, and an acro-
dynamic fairing over each brake,

BAGGAGE COMPARTMENT

The bageage compartment consists of two areas, one extonding from
the back of tho rear passenger seats to the aft cabin bulkhoad, and an
additional area aft of the bulkhead. Access to both baggage areas is gain-
ed through o lockable baggage door on the left side of the alrplane, or from
within the airplane cabin, A baggage net with eight tie-down straps is pro-
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vided for securing buggage and io attached by tying the straps to He-down
rings provided in the alrplane. When loading the airplane, children should
not be placod or permitted in the biggage compartment, unless a child's
seat 18 installed, and any materinl that might be hazardous to the airplane
or oceupants should not be placed anywhere in the alrplane, For baggoge
area and door dimensions, refor o Section 6.

SEATS

The sealing armangement consists of two separate adjustable seats for
the pllot and front passenger, o split-backed fixed seat in the rear, and a
child's seat (if installed) aft of the rear seats, The pilot's and front pas-
senger's senls are avallable in two different designs: four-way and six-
wity adjustable,

Four-way seats may be moved forward or afl, and the soat back angio
changed, To position elther seat, UL the tubular handle under the center
of the seat, slide the sout Into position, release the handle, and check that
tho seat is locked in place. The seat back is spring-loaded Lo the vertical
position. To adjust 1ts position, LUt the lever under the right from corner
of the seat, reposition the back, release the lever, and check that the tack
is locked In place. The seal backs will also fold full forward,

The six~way seats may be moved forward or afl, adjusted for height,
und the seal back angle s Infinitely adjustable. Position the soat by it~
ing the tubular handle, under the conter of the seat bottom, and slide the
geat Into position; then release the lever and chock that the seat 1s locked
in plitce. Raise or lower the seal by rotaling a large erank under the right
cornor of the left seal and the loft corner of the right seat, Seat back
angle 18 adjustable by rotating a small erank under the left corner of the
loft seat and the right corner of the right seat, The seal bottom angle will

change as the seat back angle changes, providing proper support. The
seal backs will also fold full forward,

The rear passenger’s soats consist of a fixed ope-plece seat bottom
with individually adjustable seal backs. Two adjustment levers, under
the left and right corners of the seat bottom, are used to adjust the angle
of the respective seat backs. To adjust elther seal back, 1t the adjust-
momt lover and reposition the buck. The seal meks are spring-loaded to
the vertical position.

A child's seat may be installed aft of the rear passenger seals, and
1% held in place by two brackets mounted on the floorboard, The seat ks
deaigned to swing upward Inlo a stowed posiition agninst the aft cabin bulk-
head when not in use, To stow the seat, rotate the seat bottom up and aft
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Headresty are avallable for any of the seal conligurations except the
child's seat, To adjust the headrest, apply enough pressure to it 1o mise
or lower It to the desired level, The headrest may be removed at any
time by raiging it until it disengages from the top of the seat baclk.

SEAT BELTS AND SHOULDER HARNESSES S TIP o
O SEAT AT Lk
All seat positions are equippod with seat belts (see figure 7-4}. The / (PILOT'S SEATSHOWN)
pllot's and front passenger's seats aro also oquipped with soparate shoul- [
der harnesses; shoulder hitrnesses aro availnble for the rear sent posi- M.
tions. Integrated seat belt/shouldor karnesses with inertia reels can be « J
furnishod for the pilot's and fromt passenger's soit positions, f desired, 7T

SEAT BELTS

The seal bolts ut all seat positions ure sttached to fittings on the floor-
board. The belt (and attaching shoulder harness) configuration will differ
between early and later airplanes. In early airplanes, the buckle half of
the seat belt is outbourd of each seut and in the adjustable part of the belt;
the link half of the belt is Inboard and has a fixed length, In later air-
planes, the buckle alf of the seal bell s inboard of each seat and las o
fixed length; the link half of the belt is outboard amd is the adjustable part
of the belt,
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Regardless of which belt configuration 1s nstalled in the airplane,
they are used in a stmilar manner, To wge the seat belts for the front
sealy, pogition the soal ag degiroed, and then lengthen the adjustable hall
of the belt as noeded, Insort and lock the bell link isto the buckle, Tight-
en the belt to & snug (it by palling the [roe end of the bell, Seat belts for
the rear seats, and the child's peal (i installed), wre used in e same
manner as the belts for the fromt seats. To release the seat belts, grasp
the top of e buckle opposite the link and pull upward,

SHOULDER MARNESSES

SEAT MELT INTRLE AT
e P

The configuration of shoulder harnesges will differ between carly and
later sirplanos. However, both configurations are positioned in the alr-
plane and stowed Identically. Each front seat shoulder harpess is attach-
od to a rear doorpost above Lhe window line and s stowoed bohind a stow-

STANDARD SHOULDER
HANNESS

(LATEN AINPLAEY) BEAT WELY LI MALS e
AN XIWALDER HARN A

age sheath above the eabin door. To stow the harness, fold It and place TS LN
L bekind the gheath, When rear seat shoulder harnesses are furniahed, R ey -

they are attached adjacent to the lower corners of the rear window, Each

rear seal harness s stowed behind 4 stowage sheath above an alt side win- Figure 7-4, Seat Belts and Shoulder Harnesses (Sheet 1 of 2)
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dow. No harnoss s available for the child's seat,

In carly alrplanes, the front or rear seal shoulder hirnegses tre used
by astening and adjusting the seat belt first. Then, lengthen the barness
as required by pulling on the end piate of the barness and the marrow re-
lease strap, Swip the barness moetal stud firmly into the retaining slot
adjacent (0 the seat belt buckle, Then adjust to length, Removing the
shouldor harness 18 accomplished by pulling upwird on the mrrow release
struap, and removing the harness stud from the slot in the seat belt link.

In an emergency, the shoulder arness may be removed by releasing the
seal belt first, and then pulling the harness over the head by pulling up on
the mrrow release strap.

In lter airplanes, the frool or rear seal shoulder Mirnesses are used
by fastoning and adjusting the scat bolt first, Then, lengthen the harnoss
as required by pulling on the comecting link on the end of the harness and
the mirrow release strap, Soap (he connocting Hink flrmly onto the retiuln-
ing stud on the seat beit link half. Then adjust to length. Removing the
hiirness 1s accomplished by pulling upward on the narrow release strap,

SEAT BELT/SHODULDEN
MAENESS WITH INERTIA
LLLES

(PILOT'S SEAT SHOWN)

\i
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AT BELT /ENOMLIMR RARNT S >
ASERTARAE LINE \; : _
T S S ) .
R e e L F N e
L R AR L ) —
\

AT TELY JUDHLE - /

P et i \ \') :

~

Figure 7-4. Seal Bells and Shoulder Harnesses (Sheel 2 of 2)
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amd removing the harness conpecting link from the stud on the seal belt
Hnk. Inan emergoney, the shoulder harness may be removed by releas-
ing tho seat bell firat and allowing the nrness, still atiached (o the link
lalf of the seat belt, to drop to the side of the seat.

While wearing elther conflguration of shoulder arness, adjustment
of the larpess is Important. A properly adjusted harness will permit the
occupant to loan forward enough to sit completely ervct, but provent ox-
cessive forward movemenl and condact with objects during sudden deceler-
ation, Also, the pilot will want the freedom Lo reach all cont rols easily,

INTEGRATED SEAT BELT/SHOULDER HARNESSES WITH INERTIA REELS

Integrated seal belt/shoulder harnegses with inertin reels are avall-
able for the pllot und fropt seat pnasengor. The seat belt/shoulder har-
nesses axtend (rom inertia reels locaded in the cabin celling to attach
points inbourd of the two front seaty, A separato seat bolt halfl and ucklo
is located outhcard of the seats, Inertia reels allow complete freedom of
body movement. Howaver, in the event of a sudden deceleration, they
will Jock automatically to protect the occupants,

NOTE

The Inertia roels are located for muximum shoulder har-
ness comfort and gafe retontion of the seat occupants.
This location requires Ll the shoulder arnesses cross
near Lhe top so that the right kand inertia reel serves the
pilot and the left hand reel serves the frool passeoger.
Whon fastening the karness, chock 1o ensure te proper
harness 1s being used.

To use the seat belt/shoulder harness, position the adjustable metal
Hnk on the harness just below shoulder lovel, pull the lnk and hirness
downward, and insert the link into the seat belt buckle, Adjust belt ten-
slon deross the lap by pulling upward on the shouldnr harness, Romowal
is nccomplished by releasing the seal belt buckle, which will allow the
Inertin reel to pull the larness inboard of the seat,

ENTRANCE DOORS AND CABIN WINDOWS

Entry Lo, anit exit from the airplane 1s accomplished through either of
two entry doors, one on each wide of the cabin at the froml seat positions
(refer to Section @ for ¢abin and cabin door dimensions). The doors incor-
purate & rocedsed exterior door handle, a convenliomal intorior door hun-
dle, o key-operated door lock (left door only), & door stop mechanisms,
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and an opemable window in the left door. An openable right door window s
also available,

To open the doors from outside the airplane, utilize the recesscd door
handle near the aft edge of either door by grasping the forward odge of the
handle and pulling outboard. To close or apen the doors from inside the
alrplane, use the combinstion door handle and arm rest, The inside door
handle his threoe positions and a placard at its base which reads OPEN,
CLOSE, and LOCK, The handle is spring-loaded to the CLOSE (up) posi-
thon, When the door has been pulled shut and latched, lock it by rotating
the door handle forward to the LOCK position (flush with the arm rest),
When the handle is rotated Lo the LOCK position, an over-center aetion
will hold it In that position,

NOTE

Accldental oponing of & cabin door Lo flght due to Emproper
closing does not constitute a need to land the airplane. The
bost procedure 1u Lo set up the airplane in a trimmed condi-
tion at approximately 75 knots, momentarily shove the door
outward slightly, and forcefully close and lock the door by
narmil procedures,

Exit [rom the alrplane 15 accomplishod by rotating the door landle
from (e LOCK position, past the CLOSE position, aft to the OPEN posi-
Uon and pushing the door open. To lock the alrplne, Lock the right eabin
door with the inside handle, close the left cabin door, and using the ignl-
Hon Koy, lock the doar.

The left cabin door is equipped with an openable window wiich  hweld
in the cloged position by o lock bulton equipped over-center latch on the
lower edge of the window frame, To open the window, depress the lock
buttan and rotale the lateh upward. The window I8 equipped with & spriog-
loaded retaining arm which will help rotate the window outward uand hold it
there. An opemablo window is also avallable for the right door, and func-
tions in the same manner as the left window. If roquired, elther window
may be oponed ut aoy speed up to 180 knots, The cabin top windows (if

installed), rear side windows, and rear windows are of the fixod type and
cannot be opened,

CONTROL LOCKS
A control lock is provided Lo lock the ailerons and elevator control

surfaces in a neutral position and provent damage to these systoms by
wind buffeting while the airplane is parked, The lock consists of 4 shaped
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steel rod with i red metal fug attuchied to 11, The fing is labeled CON~-
TROL LOCK, REMOVE BEFORE STARTING ENGINE. To install the con-
trol lock, align the hole in the top of the pilot"s coptrol wheel ahaft with
the hole in the top of the shaft collar on the instrument panel and insert

the rod into the aligned holes, Proper {nstallation of the lock will place
the red flag over the ignition switch, In nreas whero high or gusty winds
oocur, a conlrol surface lock should be installed over the vertical stabil-
liger and rudder, The coptrol lock and any other type of locking device
should be removed prior to starting the engine,

ENGINE

The alrplane 18 powered by o borizontally -opposed, four-cylinder,
overhead-vialve, air-cooled, carbureted engine with a wetl sump oll sys-
tem, The engine 18 & Lycoming Model O-320-E2D und Is rated at 150
horsepower ot 2700 RPM, The engine should dovelop a static RPM of
approximately 2300 to 2420 RPM at full throttlo with the carburetor heat
off. Major accessories include a stortor and bell-driven allernator
mounted on the front of the enzine, and danl magnetos and n vacuum
pump which are mounted on an accessory drive pad on the rear of the
engine. Provistons sre aleo made for a full MNow ofl Olter.

ENGINE CONTROLS

Engine power in controlled by a throttle localed on the lower cenler
portion of the instrument panel, The throttle operates in a conventional
mannor; in the full forward position, the throttle is opon, and in Lhe full
aft position, it is closed, A friction lock, which is a round knurled disk,
is located at the base of the throttle and Is oporated by rotiting the lock
clockwine Lo increase friction or counterclockwise to decronse it,

The mixture control, mounted adjacont to the throttle, is o red knob
with maised points arcund the circumforence and i8 equipped with o lock
button in the end of the knob, The rich position is full forward, and full
aft is the idle cul-off position, To adjust the mixture, move the control
forward or aft by depressing the lock button in the end of the control,

ENGINE INSTRUMENTS

Engine operiation is monitored by the following instruments: oil pres-
sure gage, oll tomperature gage, and 4 tachometer,

The oll pressure guge, located on the lelt side of the Instrument panel,

is oporated by oll pressure, A direct pressure ol line from the engine
delivers oil al engine operaling pressure (o the oll pressure gage, Gage
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murkings Indicato that mindmum idling pressure s 25 PSI (rod lne), the

normal operating range is 60 to 90 PSI (green arc), and maximum pros-
sure in 100 P8I (rod lne).

Oll tempemture 18 indicated by a gnge adjacent to the oll pressure
gage. The gage is operated by an electrical-resistance type tompernture
sensor which rocelves power from (he airplane electrical system, Oil
temporature Hmitations are the normal oporating range (grooen are) which
ﬁ:?é(iz(:;?;r) to 118°C (245°F), and the maximum (red line) which is

The engine-driven mechanical tachometer is located near the lower
portion of the instrument panel (o the left of the pilot's control wheel,
The ipstrument is calibriated in Increments of 100 RPM and indicates both
ongine and propeller npeod, An hour moter below the center of the thehom-
eter dial rocords elapsed engine time in hours and tenths. Instrument
markiogs include o normal operaling range (stepped groen arc) of 2200 to
2700 RPM with steps at the 2500 and 2600 RPM indicator marks. The
normal operating range upper limit is 2500 RPM at sea level, and increas-
e5 Lo 2600 RPM at 5000 feot and 2700 RPM at 10, 000 feet, Maximum (rod
line) at any altitudo is 2700 RPM.

A carburetor air temperature gage may be installed on the right side
of the Inslrument punel Lo halp deteet carburetor leing conditions, The
gage is marked in 5 incroments from =30°C to «30°C, and has & yellow
are between ~15°C and +8°C whieh Indicates the temperature rmage most
conducive to teing in the carburetor, A plicard on the lower half of the
gage face roads KEEP NEEDLE OUT OF YELLOW ARC DURING POS-
SIBLE CARBURETOR ICING CONDITIONS,

NEW ENGINE BREAK.IN AND OPERATION

The engine underwent & run~ly ot e factory and bs ready for the full
range of use, N is, however, suggested that crulsing be necomplighed
al 05% to 75% power until a total of 50 hours has accumulated or ol con-
sumption las stabllized, This will ensure proper sealing of the rings.

The alrplane in deliverod from the factory with corrosion prevetive
oll in the engine. I, during the first 25 hours, oil must be added, use

only avialion grade strolght mineral oll contorming o Specification No,
MIl~L-6082,

ENGINE OIL SYSTEM

Ol for engine lubrication is supplied from & sump on the bottom of
the engine, The capacity of the engine sump is eight quarts (one additional
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quart is required U o full flow ol filter is installed), OV s deawn from
the sump through an oil suction strainer screen into the engine-driven oll
pump, From tho pump, oll is routed to & bypass valve, If the oll ie cold,
the bypass valve allows the oil to go directly from the pump to the oil fil-
tor, I the oll is hot, the bypass valve rooles the oll out of the accessory
housing and into & flexible hose leading to the oll cooler on the lower right
side of the firewall. Pressure oll from the cooler returns to the acces-
pory housing where It pusses through the pressure strainor scroen (full
flow oil filter, if installed). The filtered oil then enters & pressure rolief
villve which reguliates engine oll prossure by allowing excossive oll to re-
turn to the sump, while the talance of the pressure oil 18 circulated to
various englne parts for lubrication, Regidunl oll is returned to the sump
by gravity flow,

An oil filler cap/oll dipstick is locatod at the rear of the engine on
the right side. The filler cap/dipstick is accessible theaugh an access
door In the engine cowling. The engine ahould not e operated on loss
than six quarts of gil, To minimize loss of oil through the breather, fill
(o geven quarts for pormal (lights of less than three bours, For extended
flight, il to cight quarts (dipstick indication only), For engine oll grade
and specifications, refer to Section 8 of this andbook.

An ol quick-drain valve 1s avalilable to replace the drain plug on Lhe
bottom left side of the oll sump, and provides quicker, cleancer draining
of the engine oil, To drain the oll with this valve, slip a hose over the
end of the yvalve nnd push upward on the end of the valve until it snaps into
the opon position. Spring clips will hold the valve open, After draining,
use # aultablo (ool to srap the valve into the extended (closed) position and
remove {he driin hose,

IGNITION-STARTER SYSTEM

Engine ignition is provided by two engine~driven magnetos, and two
spark plugs in each oylinder, The right magneto fires the lower right and
upper left spark plugs, and Lhe lelt magneto fires the lower left and upper
right spark plugs. Normil operation is conducted with both magnetos due
to the more complete burning of the fuel-air mixture with dual ignition,

Ignition and starter operation ln conlrolled by a rotury type awiteh
located on the left switch and control panel. Theo switch is laboled clock~
wise, OFF, R, L, BOTH, and START, The engine should be operated on
both magnelos (BOTH position) excopt for magneto chocks, The R and L
positions are for checking purposes and emergency use only, When the
switeh is rotated to the spring-loaded START position, (wilh the master
awitch in the ON pesition), the starter contactor 18 energizod and the start-
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or will erank the engine. Whoen the switeh is releisod, It will astomatical-
ly return to the BOTH position,

AIR INDUCTION SYSTEM

The engine air induction system recelves rim alr through an Imake
in the lower front portion of the engine cowling. The inake is covered by
an air filter which removes dust and other foreign matter from the induc-
ton air. Alrflow passing through the filter enters an alrbox at the from
of the engine. Aftor passing through the airbox, Iaduction alr enters the
inlet in the carburetor which is under the engine, and is then ducted to
tho engine cylinders through intake manifold tubes. In the event carbu-
retor fee is oncountered or the intake filter becomes blocked, allernate
heated air can be obtalned from & shroud around an oxhaust riser through
4 duct to a walve, In the airbax, operated by the carburetor heat control
on the Instrumont panel, Heated alr from the shroud In obdaiped from an
unfiltered outside sourco, Use of full carburelor heat at full throttle will
resull in & loss of approximately 100 to 2256 RI'M,

EXHAUST SYSTEM

Exbaust gns from each cylinder passos through riser assemblios Lo ik
muffler and tailpipe. The muifler is constructed with n shroud around the
oulside which forms a hoating chamber for cabln heater alr,

CARBURETOR AND PRIMING SYSTEM

Tho ongine in equippod with an up-draft, flemt-typo, fixod jot carbu-
retor mounted on the bottom of the engine, The carburetor i6 equipped
with an esclosed acceleritor pump, simplified fuel passages Lo prevent
vapor locking, an idle cut-off mechanism, and & manual mixture control,
Fuel is delivored to the carburotor by gravity (low from the fuel system,
In the carburetor, fuel ls womized, proportionally mixed with intake air,
and deliveroed to the cylinders (hrough Intake muanifold tubes. The propor-
tion of atomized fuel to air is controlled, within limits, by the mixture
control on the instrument panel,

For casy sturting in cold weather, the engine is equipped with u manu-
#l primer., The primer L& actunlly & small pump which draws fuel from
the fuel stralner when the plunger is pulled out, and injects it into the cylin-
der intake ports when the plungor is pusibed back tn. The plunger knob, on
the instrumoent panol, is equippod with a lock and, after being pushed full
in, must be rotated elther left or right until the knob cannot be pulled out.
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COOLING SYSTEM

Ram air for engine cooling eoters through two intake openings in the
front of the engine cowling. The cooling air is directed around the cylin-
ders and other areuy of the engine by balfling, and is then exbuusted
through an opening at the bottom aft edge of the cowling, No mamual cool-
ing system control 18 provided,

A winterization kil s avaiiable and consists of two uiTles which attach
to the air intaken in the cowling nose cap, a restrictive cover plate for the
all eooler air Inlet in the right rear vertical engine baffle, and insulation
for the crunkenge broather line, This equipmont should be installed for
operations in temperatures consistently below <7°C (20°F). Once install-
ed, the erunkense breather (nsulation is approved for permanent use in
both hot and cold wenther,

PROPELLER

The alrplane is equipped with a two-bladed, fixed-piteh, ong-pioce
forged aluminum alloy propeller which i8 anodized to retard corrasion,
The progeller in 76 inches In diimeter,

FUEL SYSTEM

The airplane may be equipped with either a stundard fuel systom or n
long range systom (see figuro 7-6), Both systoms consisl of two vented
fuel tanks (one in ench wing), a four-position selector valye, fuel strainer,
mamual primer, and carburetor, Refer to figure 7-5 for fuel quantity data
for hoth systoms.

Fuel flows by gravity fram the two wing tanks Lo a lour-position selee -

FUEL QUANTITY DATA (U. 5. GALLONS)
usI:,:sArL'us " TOTAL TOTAL
TANKS UNUSABLE FUEL
ALL FLIGHT FUEL VOLUME
CONDITIONS ' '
STANDARD
(21 Gal. Ench) - ‘ "
LONG RANGE
126 Gal, Esch) - 4 "

Figure 7-5. Fuel Quantity Data
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tor valve, labeled BOTH, RIGHT, LEFT, aund OFF. Wilh ihe selector
villve in either the BOTH, LEFT, or RIGHT position, fuel (lows through a
strainer (o the earburetor. From the carburetor, mixed fuel and air Mows
to the cylinders through intake manifold tubes. ‘The manual primer draws
iy fuel from the fuel strdloer and injects (L Inlo the eylindor intake ports,

Fuel system venting (s essential to system operation, Blockage of the
gyatem will resull in decroasing fuel Mlow and eventual engine stoppage.
Venting 18 accomplished by un interconnecting lne from the right fuel tank
to Hw loft tank. The left fuel tank s vented overboard through a vewt line,
equipped with » check valve, which protrudes from the boltom surface of the
left wing near the wing strul,  The eight fuel tank (ler cap Is also vented,

Fuel quantity is measured by two float-type fuel quantity tranamitiers
(one in each tank) and indicated by two electrically-operated fuel quantity
Indicators on the left side of the instrument panel. An emply taok is in-
dieatod by a red line and the tetter E, When an indicator shows an empty
tank, approximately 2 gallons remain in 4 standard tank, and 2 gallons
remain in 4 long range tank as umisable fuel. The Indicators cannot be
relied upon for accurate readings during skids, slips, or unusual attitudes,

The fuel selector valve should be in the BOTH position for {akeolf,
clmb, landing, and mancuvers that (avolve prolonged slips or skids. Op-
eration from either LEFT or RIGHT tank in reserved lor cruising [Tight,

NOTE

With low fuel (1/8th tank or less), a prolonged steep de-
seent (1500 feot or more) with partinl power, full flups,
and 70 KIAS or greater should be avoided due to the pos-
sibility of the fuol tank outlots being uncovered, chusing
tomporary fuel glarvation, [If starvation occurs, leveling
the nose should restore power within 20 seconds,

NOTE

When the fuel selector valve handle 18 (n the BOTH po-
silion in crulsing flight, unequal fuel Mow from each
tank may occor U the wings are not maintiined exactly
level, Resulting wing heavinoss cun bo allevinted
gradually by turning the seloctor valve handle to the
tunke 0 the "heavy' wing.

NOTE

It is not practical 1o mensure the time required to con-
sume kil of the fuel In one tank, and, after switching

o the opposile tank, expect an equal duration from the
remuining fuel. The airspace in both fuel tanks (s inter-
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connocted by a vent lne and, therefore, gome slonhing
of fuel between tanks can be expected when the tanks are
nearly full and the wings are not lovel,

The tuel system s oquipped with drain valves to provide a means for
the examination of fuel In the systom for contimination und grado. Tiw
systom should be examined before the flest ight of every day and after
oach rofueling, by using the sumpler cup provided to degin fuel from the
wing tank sumps, and by utilizing the fuel strainer drain under an accens
panel on e right side of the engine cowling. The fuel tanks should be
filled after each flight to prevent condensation,

BRAKE SYSTEM

The airplane has a singlo-dige, hydroulically-sctuntod brake on cach
main landing gear wheel. Each brake is connected, by a hydraulic line,
to 8 master oylinder altached to ench of the pllot's rudder podals. The
brakes are operated by applying prossure to the top of either the left (pi-
lot's) or right (coptlot's) set of muddor pedals, which are interconnectod.
When (he airplane is parked, both main wheel brakes moy be sel by utiliz-
Ing the parking brake which is operated by a handle under the lefl side of
the instrument panel,  To apply the parking brake, set the brakos with the
rudder pedals, pull the handle aft, and rotate it 90" down.

For maximum brake life, keep the brake systems properly muintained,
und minimize brake vsage during taxi operations and landings.

Bome of the symptoms of impending brake fallore are: gradual de-
eronse o braking action after brake application, noisy or dragging brakes,
sofl or spongy pedals, short pedal travel and hard podal, and excessive
travel and wenk braking nction. If any of these symptoms appoar, the
brake gystom is in need of immediate attention, I, during taxi or landing
roll, braking action decreases, lob up on the podals und then re<apply Lhe
brakes with heavy pressure,. If the brakes become spongy or pedal travel
Increases, pumping the pedals should builld braking pressure, I one brake
becomes weak or falls, use the other brake sparingly while using opposite
rudder, as required, to offset the good brake,

ELECTRICAL SYSTEM

Electrical energy (see figure 7-7) is supplied by a 14-volt, direct-
current systom powered by an engino~driven, 80-amp alternator, The
12-volt, 28-amp hour battery is located on the left side of the firewall,
Powor is supplied to all electrical elreults through o split bus bar, one
sido contnining eloctronic system cireuits and the other side having gen-
eral electrical system elrcuits, Both sides of the bus are on at all times
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except when elthor an extornal power source I8 connectod or e wtartor
switch is turned on; then a power contactor 1s automatically activated to
opon the eireull Lo the eleéctronie bus, 1solating the electronie elreulls in
this manper prevonts larmful transiont vollages from damaging the tran-
aigtors In the electronic equipment.

MASTER SWITCH

The master switch is a split-rocker type swilch labeled MASTER, and
is ON (o the up position and OF F in the down position, The right hall of
the switch, labeled BAT, controls all electrical power to the alrplane,

The left half, labeled ALT, controls the altermtor,

Normally, both sides of the master switch should be used simulta-
neously; however, the BAT side of the switch could be turned ON separalo-
Iy to check equipment while on the ground. The ALT side of the switch,
when placed ln the OFF position, removes the alternator [rom the electri-
cal system, With this switch in the OFF position, the enfire olectrical
luad is placed on the battery, Continued operation with the alternator
switeh in the OFF position will reduce battery power low enough Lo open
the baltery contactor, remove power {rom the alternator field, and pre-
voul ultornator rostart,

AMMETER

The ammeter indicates the {low of current, inamperes, from the ul-
ternator to the battery or from the attory 1o L alrplane electrical sys-
tom. When the engine 18 operating and the master switch is lurned on,
the ammetor indicatos the charging rate applied to the tattery. In the
evenl the allernator is not functioning or the electrical load exceeds the
outpal of the alternator, the kmmetor indicates the bultery discharge rite.

OVER-VOLTAGE SENSOR AND WARNING LIGHT

The alrpluane s equipped with an automatic over-yollage protection
systom conslsting of an ovor-voltage senaor behind the Instrument panel

and a red warning lght, labeled HIGH VOLTAGE, adjacent to the smmeter,

In the evont an over-voltage condition occurs, the over-voltage sen-
sor autonstically removes alternator fleld current and shuts down the ul-
ternator. The red warning light will then turn on, Indicating to the pilot
that the altermator is not operating and the battery is supplying all electri-
cal power,

The over-voltage sensor miay bo resot by turning the master switch
off and back on agnin. If the warning Hght does not luminate, normal
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altermator charging bas resumed; however, f the light does (uminte
aguin, o malfunetion s occurred, amxd the gt should be termimted us
poon as practical,

The warning lght sy be tosted by momemtarily turning off the ALT
portion of the master switch and loaving the BAT portion turned on,

CIRCUIT BREAKERS AND FUSES

Most of the electrical clrewits in the airplane are protectod by *‘push~
to-reset” circull breakers mounted on the left side of Lhe instrument panel,
Excoptions to (hin are the battory contactor closing (exterml powor) eir-
cult, clock, and flight hour recorder circuits which have fuses mounted
near the batlery, The control wheel map Lght is protoctod by the NAYV LT
clrcult breaker on the instrument panel, and a fuse bohind the panel, The
cigar lghter 18 protected by 4 manually resel circuit breakor on the back
of the lighter, und by the LAND LT circult broaker,

GROUND SERVICE PLUG RECEPTACLE

A ground service plug receptacle may be installed to pormit the use
of an axtornal power source for cold weather starting and during lengthy
muintomnce work on the alrplane electrical system (with the exception of
ploctronie equipment), The receptacie 18 located bohind a door on the left
uide of the fuselage near the aft edge of the cowling,

NOTE

Eloctrical power for the nirplano electrical circults s pro-
vided through a split bus bar having all electronie elreults
on one side of the bus and olher electrical elrcuits on the
athor side of the bus. When an external power source i
connected, a contactor automntically opens the circult to
the electronic portion of the wplit bus bar as a protection
against damage to the transistors in the electronic oquip~
ment by transiont vollages (rom the power source, There-
fore, the extermal power source can not be used ag a source
of power whon checking electronio compoannma,

Just before connecting an external power source (gencrator type or
attery cart), the master swilch should be turned on.

The ground service plug receptacle circuit incorporates a polarity ro-
vergal protection. Power [rom the extorml powor source will flow only
if the ground sorvice plug is correctly comnected to the alrplane, 1If the
plug i= aceldentally comnected backwards, no power will flow to the elec-
trical systom, thoreby proventing any damage (o eleetrical equipmaent.
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The battery and extersal power circulls have been designed to com-
pletely eliminate the need to "jumper" across the battery contactor to
close It for charging a completely * " battery, A speclal fused cireult
in the extermal power systom supplies the needed "jumper' ieross the con-
tacts s0 that with a "dend"” battery and an external power source applied,
turning on the master switch will close the battery contactor,

LIGHTING SYSTEMS
EXTERIOR LIGHTING

Conventional mivigation lights are located on the wing tips and top of
the rudder, A single landing light or dunl landing/taxi lights are installed
in the cowl nose cap, and a flashing beacon is mounted on top of the verti-
cal fin, Additional Hghting is avallable and ncludes & strobe light on each
wing tip and two courtesy lights, one under each wing, just outboard of the
cabin door. The courlesy Hghin are opernted by the dome light switeh on
the ovorhead console, Al extertor lights, except the courtesy lights, are
controlled by rocker type switches on the left switeh and control panel. ‘The
swilches are ON in the up position and OFF In the down position,

The flashing beacon should not be used when [lying through clouds or
overcast; the flashing light reflected from water droplets or particles in
the atmosphere, partienlarly al night, can produce vertigo and loss of
oriontation,

The two high Intensity strobe lights will entance anti=collinion protec-
tion. However, the lights should be turned off when taxiing in the vicinity
of other aireraft, or during night flight through clouds, fog or haze,

INTERIOR LIGHTING

Instrument and control panel Lghting is provided by flood Lghting, in-
tegral lUghting, and post lghting (if installed), Two concentrie rheostat
conlrol knobs below the engine controls, labeled PANEL LT and RADIO LT,
control intonsity of the instrument and control panel lighting., A slide-type
switch (if installed) on the overhead console, labeled PANEL LTS, is used
to seloct flood lghting in the FLOOD position, post lighting in the POST
position, or a combination of post and flood Hghting in the BOTH position.

Instrument and contral panel flood lighting consists of a single rod
flood light In the forward part of the overhead console. To use the flood
lHghting, rotate the PANEL LT rhoostal control knob clockwise to the de-
sired intensity.

The instrument panol may be equipped with post lights which are
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mounted at the edge of eich Instrument or control and provide direct
lighting. The Hghts ere operated by placing the PANEL LTS sgelector
switch in the POST position and adjusting lighl intensity with the PANEL
LT rheostat control knob. By placing the PANEL LTS selector switch
in the BOTH position, the post Lghts can be uged In combination witl the
standard flood lighting,

The engine Instruments, luel quantity Indicators, radio equipmaont,
and magnetic compass lve Integral Ughting and operate independently
of post or flood lighting, Light intensity of the engine instruments, fuel
quantity indicators, and radio lighting is controlled by the RADIO LT
rhoostal control kaob, The integral compans Hght intenaity Is controlled
by the PANEL LT rheostat control knob.

A cabin dome Lght, In the aft part of the overhead console, I operaled
by & gwilch near the lght. To turn e lght on, move the swileh to the right,

A control wheel map lUght is avidlable and ts mounted on tho bottom of
the pllol's conlrol wheel, The Ught {Huminutes the lower partion of the
cabin mst forward of the pilot and is helpful when checking maps and other
Mgt data during night operations. To operate the light, fest tuen on the
NAV LT switeh; then ndjust the map light's inlensity with the knurlod disk
type rheostatl control located at the boltum of the control wheel.

A doorpost map light is available, and is near the top of the left for-
ward doorpost. 1L contitine both red and whito bulbe and may be positioned
to Hlominate any ared desired by the plict, The lUght is controlled by a
nwiteh, below the Hght, which is labeled RED, OFF, and WHITE, Plielng
the switeh in the top position will provide a red light, In the bottom posi-
tion, standard white lighting is provided, In the conter position, the map
light Is turned off,

The most probable cause of & light ailure is o burned out ball; hows-
ever, in the evenl any of Lhe lighting systems fail to Huminnte when turn~
ed on, check the appropriste circuil breaker, If the clreult breaker bas
opened (white button popped out), and thero is no obvious indication of a
nhort elreult (smoke or odor), turn off the lght switeh of the affected
lights, reset the breaker, and turn the switch on again, 1f the brenker
opens again, do not reset it,

CABIN HEATING, VENTILATING AND
DEFROSTING SYSTEM

The tomperature and volume of airflow into the cabin can be regulated
Lo any degree desirod by manipulation of the push-pull CAIN HT and
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CABIN AIR control knobs (gee fgure 7-8),

For cabin ventilation, pull the CABIN AIR knob out, To raise the air
temperature, pull the CABIN HT knob cat approximately 1/4 to 1/2 inch
for a small amount of cabin heat, Additional heat bs avallable by pulling
the knob cut farther; maximum heat is avallable with the CABIN HT knob
pulled out and the CABIN AIR knob pushed full in. When no heat is de-
sired in the cabin, the CABIN HT knob s pushed full In,

Front cabin hout and ventilating air in suppliod by outlet holes spuced
across a cabin manifold just forward of the pilot's and copllot's feet.
Hear cabin hoat and alr is supplied by two duets from the manifold, one
extending down each side of the cabin to an cutlot at the front door post at
floor level, Windshield defrost air is also supplied by a duct leading from
the cabin manifold, Two knobs cortrol sliding valves in the defroster out-
let and pormit regulation of dofroster airflow.

Separate adjustable ventliators supply additional 2ir; one near each
upper corper of Lhe windshleld supplies air for the pllot and copilol, amxi
two ventilators are available for the rear cabin area to supply air to the
roar seinl passengors,

PITOT-STATIC SYSTEM AND INSTRUMENTS

The pitot-static system supplies ram air pressure to the airspoed in-
dientor and ptatic prossure to Lhe alrspeed indieator, rato~of=cllmb Indi=
cator and altimeter, The system is composed of eithor an unheated or
heated pitot tuke momted on the lower surfaco of the left wing, an exter-
nal static port, on the lower left side of the fuselage, and the associated
plumbing nocessury to conneet the Instruments to the sources,

The beited pltot system consisls of & heating element in Lhe pitot tube,
A rocker-type switoh labelod PITOT UT on the lower left side of the Instru~-
ment papel, a 10-amp circuit breaker on the switch and control punel, and
nsgociated wirlng. Whon the pitot hoat switeh Is turned on, the elemoent in
the pitot tube in hoated eloctrically to maintain proper operation in possi-
ble leing conditions. Pitot heat should be used only as reguired,

A stutic pressure alternule source vidve may be installed adjacent to
the throttlo for use when the extornal static source (s malfunctioning,
This vilve supplies slatic pressure from inside the cabin instead of the
extornal statie port.

If orroncous Instrument readiogs are suspected due to water or fee
in the pressure line going to the standard extornal static pressure source,
the alternate static source valve should be pulled on,
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Pregsures within the eabin will vary with open cabin vontilators and
windows, Refer to Sections 3 and 5 for the effect of varying cabin pres-
gures on slrspecd and altimeter readings.

AIRSPEED INDICATOR

The alrspeed indicator is calibrated in knots and miles per hour,
Limitation and ringe markings Include the white arc (41 to 85 knols),
green are (47 Lo 128 knots), yellow arc (128 to 160 knots), and a red
Lne (100 knots),

I & true airspeed indicator 1§ installed, It is equipped with a rotatable
ring which works in coninction with the airspeed Indicator dial in a man-
ner shmtlar Lo the operation of a flight computer. To operale the indicator,
first rotate the ring until prossure altitude is aligned with outaide air tem-
perature in dogrees Fahrenbeil, Pressure altitude should not be confused
with indicated altitude. To oltaln prossure altilude, momentarily set the
tarometrie scale on the altimeter to 20, 02 and read pressure altitude on
the altimoter. Be sure to return the altimeter barometrie soale to the orig-
imal bromelrie solting after pressure allitude has boen obtained, Having
sel the ring to correct for altitude and temperuture, then read the airspeod
shown on the rotatable ving by the indicator pointer. For best accuracy,
this Indication 8hould be corrected to calibrated airspeed by referring to
the Alrspeed Calibration chart in Soction 5. Knowing the callbented alr-
apeed, read Lrue alrspeed on the ring opposite the calibraled alrspoed.

RATE-OF-CLIMB INDICATOR

The rute-of-climb indicator depicts airplane rale of climb or descent
in feet per minute, The pointer is sctuated by &n atmospberic pressure
clange supplivd by the static source.

ALTIMETER

Airplane altitude is dopicted by a tarometric type altimeter. A knob
noar the lower left portion of the indicator provides adjustmoent of the in-
strument's barometric scale to Lhe proper barometric pressure reading,

VACUUM SYSTEM AND INSTRUMENTS

An engine-driven vacoum system (see [gure T-9) provides the suction
necensary to operate the attitude Indicator and directioml indicator, The
system consists of 4 vacuum pump mounted on the engine, & vacusm re-
lief valve and vacuwm systom alr filter on the aft side of the firowall be-
low the nstrument panel, and instruments (including a suction gage) on
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the left side of the Instrumont panel.
ATTITUDE INDICATOR

The attitude indicator gives a visusl indication of flight attitude, Bank
attitude s presented by a pointer al the top of the Indicator relative to the
buck scide which {8 marked in increments of 10%, 20%, 30°, 60°, and O0*
vithor wide of tho contor mark, Pitoh attitude is presestod by a mininture
ajrplane in relation Lo the horizon bar, A knob at the bottom of the instru-
mont s provided for in=tlight adpstment of the miniature alrpline to the
horizon bar for & more accurate fight attitude Indication.

DIRECTIONALINDICATOR

A directional indleator displays sirplane beading ona compnss curd in
relation to a fixed simuliated airplane image and index. The indicator will
precoss slightly over 4 period of Ume. Therelore, the compiss card ahould
be set In accordance with the magnetic compass Just prior to takeolf, and oc-
casionally re-adjustod on extended flights. A knob on the lower left edge of
the instrument 18 used Lo adjust the compass eard Lo correct for precession,

SUCTION GAGE

The suction gage in locatod on the left side of the instrument panel
and indicates, in inches of mercury, the amount of suction uviilable for
operation of the attitude dndieator and diroctional Indicator, The desired
suction range 15 4.0 to 5,4 inches of mercury. A suction reading below
this range ray indicate a system malfunction or improper adjustment,
and In thin ease, the indicators should not be considered reliable,

STALL WARNING SYSTEM

The atrplane is equipped with o pneumatic-type stall warning system
consisting of an inlet in the leading edge of the left wing, an air-operated
horn near the upper lolt comer of the windshiold, and associated plumbing.
As the airplane appraachos o stall, a low pressure condition in eroated
over the leading edge of the wings. This low pressure creates & differen-
tial pressure (vacudam) in the stall warning systom which draws alr ieough
the warniong horn, resulting in an audible warning a4t 5 to 10 knots above
stall in all flgt conditions,

The stall warning system should be checked during te preflight in-

aptetion by placing n olean handkerchief over the vont opening and apply -
Ing suction. A sound from (the warning horn will confirm that the system
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18 operative,

AVIONICS SUPPORT EQUIPMENT

The airplane may, at the owner's discretion, be equipped with vari-
ous Lypes of avionies support equipment such as an audio control panel,
microphone-headsel, und statie dischargers, The following paragraphs
discusa thege ttems.

AUDIO CONTROL PANEL

Operation of radio equipment s covered In Section 9 of this handbool
When one or more radios are installed,  trangmittor/andio switching sys-
tom 18 provided (see figure 7-10). The operation of this switching system
I8 doscribed in the following paragraphs,

TRANSMITTER SELECTOR SWITCH

A rotary type transmitter selector switeh, laboled XMTR SEL, is
provided Lo conneet the microphone to the transmitter the pliot desires
to use, To seloct a transmitter, rotate the switeh to the number corres-
ponding to that transmitter, The sumbers 1, 2 and 3 above the switch cor-
respond Lo the top, second and third transcelvers in the avionics stack.

An sudio amplifier 1s required for speaker operation, and is automati-
cally selected, along with the transmitter, by the transmitter selector
switch. Ag an example, if the pumber 1 transmitter 15 selected, the nudio
amplifier in the assoclated NAV/COM recelver is also selected, and func-
tions as the amplifier for ALL speaker audio, In the event the mudio am=-
plifier in uso fails, as evidenced by loss of all speaker audio, select
anvthor tranmmitter, This should re-establish speaker audio. Headsel
audio is not affected by andio amplifier operation,

AUTOMATIC AUDIO SELECTOR SWITCH

A toggle switch, labeled AUTO, can be used to automatically mateh
the appropriate NAV/COM receiver audio to the transmitter boing select-
od. Toutilize this automatic feature, leave all NAV/COM recelver
swilches in the OFF (center) position, and place the AUTO seleclor switech
in elthor the SPEAKER or PHONE position, us desired. Once the AUTO
selector swilch s positioned, the pilot may then select any transmitter
und e associatod NAV/COM recelver audio simultsneously with the trans-
mitter selector switch. If nutomatic audio selection Is not desired, the
AUTO selector switeh should be placed in the OFF (center) position,
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AUTOMATIC AUDIO SELECTION
— )
SPEAKER T
uawcon ADF
A 3 ) 2 o
o e o of
";‘l{' mom ——
TRANSMITTER /)
SELECTOR
SWITCH

AUT OMATIC AUDIO AUDIO SELECTOR
SELECTOR SWITCH SWITCH ITYPICAL)

As ilhstrased, the number 1 trensmstier is selncted, the AUTO ssfectar switch i in
tha SPEAKEN poaition, and the NAV/COM 1, 2 and 3 st ADF 1 anil 2 sudio
selector switches are in the OF F position, With the switches st as shown, the pelot
will trunamiz on the number 1 lrarsmitier and hear the number § NAV/COM re-
cuvpr throwgh the airplane spoaker.

INDIVIDUAL AUDIO SELECTION

3

SPEAKER
1 23 Nchom ADF
AUTO é

)

":}{' 75 ‘+ mom
TRANSMITTER ¢

SELECTOR

~J

SWITOH
AU?OMA!IC AUDIO\ AUDIO SELECTOR

SELECTOR SWITCH SWITCH (TYPCAL)

Ax Hkstrated, the mumdior T ansmittor (s selociod, the AUTD slctar switch &
In they OFF position, the mumber | NAV/COM receives i in the PHONE positian,
nd the nuerbsr | ADF & in e SPEAKER position. With e switches st
shown, the plot will trensmst on the number | ranonitisr s beat the number
1 NAV/COM rocuiver un o hasdt, while the passengers aro lissening to the ADF
wudio through the eirplane speaker, | snother sodio selector switch i placed In
withar the PHONE or SPEAKER position, it will be heard simudtareously with
nither the number 1 NAV/COM or number | ADF respectively.

Figure 7-10. Auvdio Control Panel
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AUDIO SELECTOR SWITCHES

The audio selector switchos, labolod NAV/COM 1, 2 and 3 and ADF
1 and 2, ailow the pilot to initially pre-tune all NAV/COM and ADF re-
celvers, and then individunlly select and lsten Lo any recelver or com-
bimation of recelvers. To listen to a specific recelver, first check that
the AUTO selector switch is in the OFF (center) position, then place the
audio seloctor swileh corresponding to that recelver in either the SPEAKER
{up) or PHONE (down) position. To turn off the audio of the selected ro-
celver, place that switch in the OFF (conter) position, 1If desired, the
audio selector switches can be positioned to permit the pilot to listen to
one recelver on i headset while the passengers listen to another recelver
an the airplane speaker.

The ADF 1 and 2 switches muy bo used anytime ADF audlo Is desired,
If the pilot wanls only ADF sudio, for station jdentification or Kher rea-
pons, the AUTO selector swileh (U in use) und all ather nudio selector
switches should be in the OFF position. If simultaneous ADF and NAV/
COM nsudlo Is aceeptable to the pllot, no change in the existing switeh
posiitions is required. Place the ADF 1 or 3 switch in eithor the SPEAKER
or PHONE position and adjust radio volume as desired,

NOTE

if the NAV/COM audio seloctor swilch corrosponding to
the selected transmittor Is in the PHONE position with
the AUTO selector switeh In the SPEAKER position, all
audio selector switchos plisced in the PHONE position
will automntieally be connectod to both the alrpline
speaker and any headsets in use,

MICROPHONE-HEADSET

The microphone-headset combimtion consiats of the microphone and
hendsel combined in o single unit and & microphone lkeying switch located
an the left side of the pilot's control wheel. The microphone<headsetl per-
mits the pilol to conduel radio communieations without Inter rupting other
control operations to andle 5 band-held microphone, Also, passengers
need not Listen to all communieations. The microphone and headset jucks
ire locatod near the lower loft cornor of the Instrumont panel.

STATIC DISCHARGERS

If frogquent TFR Nights are plinned, installation of wick-type stalic dig-
chargers s rocommended Lo improve radio communications during fHight
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through dust or various forma of precipitation (rain, (reesing min, anow
ar ice crystals), Under these conditions, the build-up and discharge of
statie electricity from the tralling edges of the wings, rudder, elevator,
propeller (ps and radio astennas can result in loss of usable radio signaly
on all communications and navigation radio equipmoent, Usually the ADF
is first to be affected and VHF communication equipment s the last to be
affocted.

Installation of static dischargers reduces interference from precipi-
talion static, but it s poasible Lo encounter severe precipliiation statle
conditions which might cause the loss of radio signals, even with static
dischnrgers installed., Whensver possible, avold known severe precipi-
tation preas to prevent loss of dependable radio siganls, If avoldance is
impractical, minimize alrspeed and anticipate temporsyy loss of radio
signais while In these areas,
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INTRODUCTION

This nection containg factory-recommended procedurens lor proper
ground handling and routine care and servicing of your Cessna. Il also
{dentifies cortain Inspection and mainlenance requirements which munt
be followed (f your airplane is to retain that new-plane performance and
dependability. It ls wise to follow a plannod sehedule of lubrication and
preventive maintenance based on climatic and flying conditions encoun-
tered in your locality,

Keep in louch with your Cessna Dealer and take advantage of his
knowledge and experience, He knows your aleplane and how (o malntain 1L
He will remind you when lubrications and oil chunges are necessary, and
about other sessonal and poriodie services,

IDENTIFICATION PLATE

All correspondence regarding your airplane should include the
SERIAL NUMBER., The Serial Number, Model Number, Production Cer-
tificute Number (PC) and Type Certificate Number {I'C) can be found on
the Identification Plate, Joeated on the lower part of the left forward door-
post.  Located adjacent to the tdentification Plate i a Finlah and Trim
Plute which containg o code desceribing the interior eolor schome and ex-
terior paint combination of the airpline. The code miy be used In con-
junction with an applicable Parts Catiadog i finlsh tnd trim information is
neoded,

OWNER FOLLOW-UP SYSTEM

Your Cessnn Dealer has an Owner Follow-Up System to notlfy you
whan he recelves (nformation thatl applies to your Censna.  In addition, if
you wish, you may choose to receive similar notification, in the form of
Service Lotters, directly from the Cessma Customer Services Department,
A subsoription form is supplied In your Customer Care Program book for
your use, should you choose to request this service. Your Cessma Dealer
will be glad to supply you with details concermnig those follow-up programs,
and stands ready, through his Service Department, to supply you with fast,
efficient, low-conl service,

PUBLICATIONS

Various publications and (Hght operation aidy are furnished in the



SECTION § CESSNA
HANDLING, SERVICE MODEL 172Mm
& MAINTENANCE

airplane when delivered from the factory. These Items ure Usted below,
® CUSTOMEH CARE PROGHAM BOOK

®  PILOT'S OPERATING HANDBOOK OR SUPP LEMENTS FOR YOUR
AIRPLANE
AVIONICS AND AUTOPILOT

¢ POWER COMPUTER
®  SALES AND SERVICE DEALER DIRECTORY

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

® SERVICE MANUALS AND PARTS CATALOGS FOR YOUR
AIRPLANE
ENGINE AND ACCESSORIES
AVIONICE AND AUTOPILOT

Your Cessm Dealer has n Customer Care Supplies Cutalog covering
all avatlable tems, muany of which be keeps on hand, He will be happy to
place an order for any ttem which is not in stock,

AIRPLANE FILE

There are miscellaneous data, information and licenses thal are 4
part of the airplane file, The following ls a checkiist for that file, In
addition, a periodic check should be made of the latest Federal Aviation
Hegulations to ensure that all daty requirements are met,

A. To be displayed In the alrpiane at all times:

1) Alreraft Alrworthiness Certificate (FAA Form A100-2),

2) Atrcraft Rogistration Cortificate (FAA Form B050-3),

(3) /um-)m Radio Station License, if transmitter installed (FCC
Faorm 568),

B, To be carried in the airplane at all times:
(1) Weight and Balunce, und sssociated papers (latest copy of the

Ropair and Alteration Form, FAA Form 337, [ applicable),
(2) Equipment List,
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C. To be made avallable upon request:

1) Alrplane Log Book.
2) Engine Log Book.

Maost of the items listed are required by the United States Federal
Aviation Rogulations, Since the Regulations of other nallons may require
other documents and daln, owners of alrplanes nol registored in the
United States ahould check with their own aviation officials to determine
their individual requiromonts,

Cesuna recommends that these items, plus the Pllol's Operating
Handbook, Power Computer, Customer Care Program book and Customer
Care Card, be carried In the alrplane at gll times,

AIRPLANE INSPECTION PERIODS
FAA REQUIRED INSPECTIONS

As required by Federal Aviation Regulations, all civil alreraft of
U.S, registry must undergo n complete (nspection {annual) cach twelvo
calendar mooths, [n addition to the required ANNUAL inspection, air-
eraft operated commercially (for hire) must have g complete Lnspection
overy 100 hours of operation.

The FAA may require other inspoctions by the (ssuance of airworthi-
ness directives applicable to the atrplane, engine, propeller and compo-
nonts. It is the responsibility of the owner/oporator to ensure compliance
with all applicable alrworthiness directives and, when the inspections are
repetitive, to tuke appropriste steps to prevent Inadvertont noncomplinnce.,

In Meu of the 100 HOUR and ANNUAL Inspection requirements, an
airplane may be ingpected in accordance with a progressive Inspection
schedule, which allows the work load to be divided lnto smaller operations
that can be accomplished In shorter Lime periods,

The CESSNA PROGRESSIVE CARE PROGRAM han bean doveloped to
provide a modern progressive lnspection schedule that satisfies tho com-
plede sirplune inspoction requirements of both the 100 HOUR and ANNUAL
inapections an applicable to Cessna airplanes. The program assists the
owner o his responsibllity to comply with all FAA lnspection requirements,
while ensuring timely replacement of Iife-limited purts and adherence to
factory-recommended inspection lotervals and milotenance procedures.
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CESSNA PROGRESSIVE CARE

CESSNA
MODEL 172M

The Cessna Progressive Care Program has been designed Lo help you
realize maximum utilization of your airplane at a minimum cost and down-
time. Under this program, your airplane is inspected and maintained in
four operations at 50-hour Intervals during a 200-hour period, The oper-
ations are recycled each 200 hours and are recorded in a specially pro-
vided Alreraft Inspection Log as each operation s conducted,

The Cessna Alreraft Company recommends Progressive Care for alr-
planes that are being flown 200 hours or more per year, and the 100-hour
inspection for all other alrplanes, The procedures for the Progressive
Care Program and the 100-hour inspection have boen carefully worked out
by the factory and are followed by the Cessna Dealer Organtzation, The
complete famillarity of Cessna Dealers with Cessna equipment and factory-
approved procedures provides the highest level of service possible ot
lower cost to Cossna owners.,

Regardless of the inspection method selected by the owner, he should
koep In mind that FAR Part 43 and FAR Part 91 establishes the require-
ment that properly certified agencies or personnel accomplish all required
FAA Inspections asd most of the manufacturer recommended tnspections,

CESSNA CUSTOMER CARE PROGRAM

Specific benefits and provistons of the CESSNA WARRANTY plus other
important benefits for you are contained in your CUSTOMER CARE PRO-
GRAM book supplied with your alrplane. You will want to thoroughly re-
view your Customer Care Program book and keep it in your alrplane ul
all imes,

Coupons attached to the Program book entitle you to an initinl inspec~
tion and either a Progressive Care Operation No, 1 or the first 100-hour
Inspoction within the first § months of ownership al no charge to you, H
you take delivery from your Dealer, the initial inspection will have been
performed before delivery of the airplane to you. If you pick up your alr-
plane at the factory, plan to take it to your Dealer reasomably soon after
you take delivery, so the initial inspection may be performed allowlog the
Dealer to make any minor adjustments which may be necessary.

You will also want to return to your Dealer either at 50 hours for your
first Progressive Care Operation, or at 100 hours for your first 100-hour
inspection depending on which program you choose to establish for your
airplane, While these important inspections will be perfarmed for you by
any Cessna Dealer, in most cases you will prefer to have the Dealer {rom
whom you purchased the airplane accompligh this work.
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PILOT CONDUCTED PREVENTIVE MAINTENANCE

A cortified pllot who owns or operates an alrplane not used as an alr
earrier 15 authorized by FAR Part 43 to perform limited maintenance on
his alrplane, Refer to FAR Part 43 for a st of the specific maintenance
operations which are allowed,

NOTE

Pilots operating airplanes of other than U.S, registry
should refor to the regulations of the country of coertl-
ficatiom for information on preventive maintenance that
may be performed by pllots,

A Bervice Mamunl should be obtained prior to performing any preven-
tive maintesance to ensure that proper procedures nre followed, Your
Cessna Dealer should be contacted for further Information or for required

maintenance which must be accomplishod by appropristely licensed por-
sonnel.

ALTERATIONS OR REPAIRS

It is essential that the FAA be contacted prior to uny alterations on
the atrplane to ensure that airworthiness of mEeTfr_pan is not violated,

Alterations or repalirs to the alrplane must be accomplished by lcensed
peraonnel,

GROUND HANDLING
TOWING

The alrplane s most ensily and safely maneuvored by hand with the
tow-bar attached to the nose wheel, When towing with a vehicle, do not
exceed the nose gear turning angle of 30" either side of center, or damage
to the gear will reault, If the alrplane 18 towed or pushed over a rough
surface during hangaring, watch thot the normal cushioning action of the
nose sirul does not cause oxcessive vertical movement of the tail and the
resulting contact with low langar doors or structure, A (lat nose Ure or
doflated strut will also increase tall bheight,

PARKING

When parking the alrplane, head (oto the wind and sel the parking
brakes, Do not set the parking brakes during cold weather when accumu-
Iated moisture may freeze the brakes, or when the brakes are overheated.
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