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CONGRATULATIONS = CESSNA

MODEL 172N

CONGRATULATIONS. . ..

Welcomo to the ranks of Ceseria swnersl Your Cessns has been degigned and constructed
0 give you the most In parformancs, economy, and comfort, 1t is our desire that you wil find
flying it, either for business or pleasure, & pleasant and profitable experlates,

" Thia Filot's Operating Handbopk has been prepared a3 @ quide to help you get the most
pleasyre and utility from your alrplane. 1t containg information about your Cessna's equip-
ment, aparating procedures, and pacformance; and sugygestions for §ts servielng and cara, We
urga you to read it froen cover to cover, and 1o refer 1o it frequently,

Our intarest it your flying pleasure hes not ceased with vour purehase of a Cessna, World-
wide, the Cessna Dealer Organization backed by the Cessna Customer Services Department
stands ready to serve you. The followlng services are offered by most Cessng Deslers;

¢ THE CESSNA WARRANTY, which provides coverage for parte and labor, s avatiabla
at Cessnz Doalers worldwide, Specific benefits and provisions of warranty, plus other
{raportant banefits for you, are contained In vour Gustomer Cara Program boolk, sup-
plied with your airplane. Werrenty service is available to you at authorlzed Cossna '
Deafers throughout the world upon protentation of your Cusiomer Care Card which
establishes your eHgibility under the warranty.

& FACTORY TRAINED PERSONNEL to provide you with courteous expert service,

¢ FACTORY APPACVED SERVICE EQUIPMENT to provide you efficient and aceurate
warkmgenship.

& A STOCK OF GEMUHNE CESSNA SERVICE PARTS on hand when you need them,

#  THE LATEST AUTHORITATIVE INEQAMATION FORA SERVICING CESSNA
AIRPLANES, sinca Cessne Deaiers have all of the Service Manuals and Parts
Catatags, kept currant by Serviee Letters and Service Naws Letters, published by
Cessna Airoraft Company.

We urge all Cessna owntrs to use the Coegsna Dealer Organization to the tullast.
A current Cessna Dealer Directory ancompanies your new airplene, The Direstory ig
revised frequently, and a cutrent eopy can be obtained from your Cessna Oealer. Make

vour Directory ane of your cross-country flight planning sids; & warm welcome awaits you
at avery Cessna Dealer,
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INTRODUCTION

‘fhis handbook contains 0 sections, and includes the material required
to be furnished to the pilot by CAR Part 3, 1t also contains supplemental
data supplied by Ceasna Alreraft Company.

Seclion 1 provides basic data and information of general interest. It
algo containg definitiona or explanations of gymbols, abbreviations, and
terminglogy commonly used.

DESCRIPTIVE DATA
ENGINE

MNumber of Engines: 1.

Engine Mannfacturer: Aveo Lycoming,

Engine Model Number: O-380-FR2AD,

Engine Types: Normally-aspivated, direct-drive, afr-conled,
horizontally- opposed, carburetor equipped, four-cylinder engine
with 320 cu. in. displacemenst,

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

FROPELLER

Propelier Manufacturer: McoCauley Accessory Divigion.
Propeller Model Number: 1C160/DTM7EGY.
Number of Blades: 2.
Propeller Diameter, Maximam: 76 inches.
Minimum: 74 inches.
Propeller Type: Flxed pitch.

FUEL

Approved Fuel Grades (and Colore):
10001, Qrade Aviation Fuel (Blus).
100 (Formerly 100/130) Grade Aviation Fuel {Grean).
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Fuel Capacity:

Standard Tanks:
Total Capacity: 43 gallons.
Totpl Capacity Esch Tanle: 21.5 gallons,
Total Usable: 40 gallons.

Long Range Tanks;
Tatal Capacity: 54 gallons.
Total Capacity Each Tank: 27 gallons.
Total UFzable: 50 gallons.

NCOTE

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

on

2l Grade (Specification):
MIL-1-5082 Aviation Grade Straight Mineral Qil; Use {o replenish
supply during first 25 hours and at the firat 25-hour oil change.

Continue fo vse uniil a tofal of 50 hours has accumulated o o4l
consumption his stabilized.

NOTE

The airplant was delivered from the factory with a corro~
sfon preventive aireraft engine oll.  This oll should be
drained after the first 25 hours of operation.

MIL-L-22851 Aghless Dispersant Oil; Thig oil must be used after
firat 50 hours or oil consumption hasg stabilized.

Lecommended Viscoaity For Tampsarature Renge;

MIL-L-6082 Aviation Grade Straight Mineral Oil:
SAE 50 ahove 18°C (60°F)
SAE 40 hatwesn -1°0 (30°F) and 32°C (80°F).
SAR 20 hatween -18°C (0°F) and 21°C (70°F).
SAE 20 below -129C (10°F).

MIL-L-22851 Ashless Dispersant Oil
BAE 40 or SAE 50 above 16°C (60°F).
SARE 40 betwesn -1°C (30°F) and 32°C {90°F).
SAT 30 or SAE 40 batween -18°C {(0°F) and 21°C (70°F).
SAR 30 below -12°C (10°F).

Dil Capreity:
Sump: 6 Quarts.
Total: 7 Quarts (if ofl filter installed)
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MAXIMUM CERTIFICATED WEIGHTS

Takeofi, Normal Category: 2300 lbs.
Uttty Category: 2000 lbg,
Landing, Normal Category: 2300 lba. .
Utitity Category: 2000 Ibs.
Weight in Baggage Compartment, Normal Category:
Baggage Area 1 (or passenger on child's seat)-Station 82 to 108:
120 the. See note helow.
Baggage Area 2 -8tation 108 to 142! 60 bs. See note below.
NOTE

The maximum combined weight capacity for haggage areas
1 and 2 is 120 1bs.

Weight in Baggage Compartment, Utility Category: in this category, the
baggage compartment and rear seal must not be cccupied,

STANDARD AtRPLANE WEIGHTS

Standard Empty Weight, Skyhawk: 1376 1bs.
Skyhawlc II: 1408 1bs,

Maximum Usefnl Load;

MNormal Categor Wtility Categor
Skyhawlk: 921 1bg. 281 1bs.

Sitvhawk I BY9Y 1hs. 697 lhs,

CABIN AND ENTRY DIMENSIONS

Detailed dimensiond of the cabin interior and entry door openings are
illustrated in Section 6.

BAGGAGE 5PACE AND ENTRY DIMENSIONS

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

SPECIFIC LOADINGS

Wing Loading: 13.2 lbe./ag. fi.
Power Loading: 14.4 lba./hp.
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SYMBOLS, ABBREVIATIONS AND TERMINOLOGY
GENERAL AIRSPEED TERMINOLOGY AND SYMBOLS

KCASB Hnots Calibrated Airgpead is indicated airspeed corracted
for position and instrument error and expressed in knota,
Knots czlibrated airspeed is equal to KTAS in standard at-
mosphere at sea level.

Kiag Hnots Indicated Airapeed Is the speed shown on the airspeed
indicator and expressed in knots.

KTAS Knots True Airsneed ia the airspeed exprossed in knots ral-
ative to undiaturbed air which 1g KCAS corvected for altitude
and temperature,

Va Maneuvering Speed g the maxtmum speed at which you may
use pbrupt control travel.

VrE Maximum Flap Extended Speed is the highesat speed permig-
sible with wing fiaps in a preacribed extended position.

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

Ve Never Exceed Speed is the gpeed Hmit that may not be ex-
ceeded at any time,

Vg Stalling Speed or the minimum steady flight speed at which
the airplane {8 controllable, )

Bt&mng gpeed or the mininnm steady [ight speed at which
o the airplane is controllable 1n the landing configuration st
the most forward center of gravity.

Vy Best Angle-of-Climb Speed is the speed which resultg in the
greatest gain of alfifude in a given horizontal digtanee,

v Begt Rate-of-Climb Speed i= the speed which resultz in the
¥ greatest Fain in aIEituga fn a given time,

METEORCQLOGICAL TERMINDLOGY

QAT Outgide Alr Temperature is the free air static temporature,
1t'is expregsed in either degrees Celsius {formerly Centi-
grade) or degrees Fahrenheit,

1-6
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Standard Standard Temperature is 15°C at gea level pressure altitude
Tempera~ and decreases by 2 @ for each 1000 fest of altitude.

ture

Pregaure Preasure Altitude is the altitude read from an altimeter
Albitude when the sltimeter's barometric scale has boen set to 20.62

inches of mercury (1013 mb).

ENGINE POWER TERMINOLOGY

BHP
RPM

Statie
RPM

Brake Horgepoweyr is the power developed by the engine,

Revolutions Per Minute ig engine apeed,

Static RPM is engine gpeed attained during a full-throttle en-
giné runup when the airplane is on the ground and stalionary.

AIRPLANE PERFORMANCE AND FLIGHT PLANNING TERMINOLOGY

Demon~
strated
Croasswind
Velocity

Usgahle Fusi
Unusable
Fuel

GPH

NMPG

4

Demonatrated Crosawing Velocity is the veloeity of the ¢roas-
wind component for which adequate control of the airplane
during takeoff and landing was actually demonstrated during
cartification tests. The valie ahown in not congidered to be
limiting.

Usable Fuel is the fue] available for flight planning.

Unusahie Fuel is the quantity of fuel that can not be safely
used in g ht.

Gallong Per Hour ig the amount of fuel (in gallons) conaumed
par hour. '

fautical Miles Por Gallon ig the digtance (in nautical miles)
Which can be expecied per gailon of fuel consumed at a spe-
cific engine power setting apd/or flight configuration,

g 15 acceleration due to gravity.

WEIGHT AND BALANCE TERMINOLOGY

Reference
Datum

Station

Referanca Datum ig an imaginary vertical plane from which
all horizontal digtances are measurad for balance purposes,

Btation is 2 location along the airplane fuselage given in
terms of the digtance from the reference datum.

1.7
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Arm ia the horizonta] distance {rom the reference dabim to
the center of gravity (C.G.) of an item.

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

Center of Gravity is the point at which an airplane, or equip-
ment, would balance if suspended. Its dlstance from the
reference datum is found by dividing the total moment by the
total weipht of the alrplane.

anter of Gravity Armn is the arm obtained by adding the
alrplane’s individual moments and dividing the sum by the
total weight,

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

Standard Bmpty Weight {5 the weight of a standard airplane,
inciuding unugable fuel, full operating fluids and full engine
oil,

Bagic Empty Weight is the standard emply weight plus the
weight of optional equiprment,

Useful Loagd is the difference between takeoff welght and the
basic empEy welight.

Gross (Loaded) Weight 1s the loaded waight of the alrplane,

Maximum Takeoff Weight is the maximum weight approved
for the start of the takeoff run,

Mazimum Landing Weight i the maximum weight approved
for the landing touchdown.

Tare is the weight of chocks, blocks, stands, ete. umed
when welghing an airplane, and s included in the zeale read-
ingn, Tare ts deducted from the scale reading to obtain the
netual (net) airplane weight.
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INTRODUCTION

Seotion 2 includes opersting limitations, instrument markings, and
basic placards necessary for the safe operation of the sirplane, its en-
gineg, standard systems and standard equipment. The limitations in-
cluded in this section have been approved by the Federal Aviation
Administration. When applicable, limitations szsoclated with optional
yystems or equipment are Included in Sectlon 8.

NOTE

The airspeeds lizsted in the Alrspeed Limitations chart
(figure 2-1) and the Airspeed Indicator Markings chart
(figure 2-%) sre based on Airspeed Calibration data
shown in Section § with the normal static source. If the
alternate static source is being used, ample margina
should he obrerved to allow for the airspeed oalibration
variativus between the normal and ajternate statio sour-
ces A8 shown in Section 8,

Your Cesang is cortificated under PAA Type Certifieste No. 3412 as
Cessng Model No. 172N,
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AIRSPEED LIMITATIONS

Airspeed limitatiens and their operational significance are shown in

CRSENA
MODEL 172N

figure 2-1.
© SPEED KCAS | KIAS REMARKS
VNE | Never Exceed Speed 158 158 | Do -not exceed thiz speed In
v . any operation.
VNO | Maximum Stryctural 128 128 | Do not exceed this speed
Cruising Speed excapt in emooth alr, and
then anly with caution.
Va Maneuvering Speas:
2550 Pounds 98 105 { Do not make full or abrupt
1950 Pounds 88 85 | control movements above
160¢ Pounds 80 85 thiz speed.
Ve | Maximum Flap Extended 86 85 | Do nat exceed this spead
Speed with flaps dawn,
Maximut Window Qpen 158 160 { Do not exceed this speed

Speed

with windows open,

2-4

Figure 2-1. Airsapoed Limitations
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AIRSPEED INDICATOR MARKINGS

Airgpeed indicator markings ana their color code gignificance are
shown in figure 2-2,

A SIGNIFICANCE

MARKING OR RANGE

White Arc 40 -85 Fuli Flap Operating Range. Lower
fimit i maximum weight Vs, in
1m\dlng configuration. Upper it
ia maximum speed parmissible with
tlaps extended.

Green Arc 50 - 12 Normal Opesating Rangs. Lowat linit
is maximum waeight V$ at most forward
C.G, with flaps retracted. Upgper iimit
is maxlmum structural crivising speed,

Yeliow Arc 127 - 158 Onperations must be gonducted with
caution and only in smaoth sir,

fled Line 158 Maximuty speed for ell operations.

Figure 22, Airsgpeed Indicator Markings

POWER PLANT LIMITATIONS

Engine Manufacturer: Aveo Lycoming,.
Engine Model Number: 0-380-A4A. A4M, A4N, A4F & A3A

Engine Operating Limits for 'I‘akeoff and Continuous Operations:
A Maximum bower: 180 BHP

Maximum Engine Speed; 2700 RPM.
NOTE

The afatic RPM range at full throtile (carburetor heat
off and full rich mixture) is 2250 to 2450 RPM.

Meaximum Of] Temperature: 118*C (245°F)
@il Pressure, Minimum: 25 psi.
Maximum: 100 psi.
Propellex Maenufacturer: MeCauley Accessory Division.
Propelier Model Number: 1A170/jFA
Propeller Diameter, Maximum: 76 inehss,
Minimum: 74 5 inches.

2+5
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POWER PLANT INSTRUMENT MARKINGS

Power wlant instrument markings and their color code significance are
shown in ligure 2-3.

RED LINE GREEN ARC | YELLOW ARC| REO LINE
INSTRUMENT MINHMUM NORMAL CAUTION | MAXIMUM
LIMIT OPERATING RANGE LIMIT
‘Tachometer .- 2200 - cue 2700 RPM
2700 RPM
0il Temperature Sy 108°-245°F “ee 24508
Oll Prassure 25 psi 60-80 psi e 100 pai
Carburoter Ajr waw " -159 14 50C .
Temperature

Figure 2-3. Power Plant Ingtrument Markings

WEIGHT LIMITS
NORMAL CATEGORY

Maximum Takeoff Weight: 2650 lbs,
Maximum Landing Weights 2550 lbs.
Maximum Weight in Baggage Compartment;
Baggage Aren 1 (or pagsenger on child's seat)-Station 82 to 108:

120 lbs. See note below,
Baggage Area 2 ~-Station 108 to 142; 50 Ibs, See note elow.
NOTE

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

2~
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UTILITY CATEGORY

Maximum Takeoff Weight: 2000 1bs.

Maximum Landing Weight: 2000 lbs.

Maximum Weight in Baggage Compartment: In the utility category, the
baggage compartment and rear seat muat not he occupied.

CENTER OF GRAVITY LIMITS
NORMAL CATEGORY

Center of Gravity Range:
Forward: 85.0 inches aft of datum at 1950 lbs. or legs, with straight
line variation to 41.0 inches aft of datum at 2550 1bs.
Aft: 47, 3 inches aft of datum ak all weights.
Referance Datum: Lower portion of front face of firewall.

UTILITY CATEGORY

Center of Gravity Range:
Farward: 35,0 inches aft of datum at 1950 1ba, or less, with straight
ling variation to 35. 5 inches aft of datum at 2000 lbs.
Att: 40.5 inches aft of datum at all weights.
Reference Datum; Lower portion of front face of firewall.

MANEUVER LIMITS
NORMAL CATEGORY

This airplane is certificated in both the normal and utility catege-
ry. The normal category is applicable to aircraft infended for non-
acrobatic operations. These include any maneuvers incidental to nor-
mal flying, stalls (except whip stalls), lazy eights, chandelles, and
turns in which the angle of bank is not more than 60°. Asrobatic ma-
neuvers, including spins. are not approved,

UTILITY CATEGORY

This airplane is not designed for purely aerobatic flight. However,
in the acquisillon of various certificates such as commercial pilot, instru-
ment pilot and flight ingtructor, certain mabeuvers are required by the
FAA. All of these maneuvers are permitted in this airplane when oper-
ated in the utility category.

a-1
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in the utility category, the bagsage compartment and rear seat mupt
net be occupied, No aercbatic maneuvers are approved excapt those list-
ed below;

MANEUVER RECOMMENDED ENTRY SPEED*
Chandelles . i« .. = s ¢ s w5 & %0 & 4 5 o ¢ & + o+ . . 105 knots
Tazy Eights . . . . . . . . . .. s« 4 4 o+ v 4+ v « 105 knots
Steep Turns . . . . . . T R v oeoeow . 896 nels
Sping . . . w i w Th R W EU P Slow Deceleration
Stallg (Except Whip Stalla) BOE RN . Blow Deceleration

*Abrupt use of the controls is prohibited above 87 kunots.

Aercbatics that may impsse high loasds should not be attempted. The
important thing to bear in raind in flight maneuvers ig that the airplane is
clean in aeradynomic design and will build up gpeed quickly with the nose
down. Proper speed centrol ig an essential requirement for execution of
any maneuver, and care should always We éxercigsed fo aveid excessive
speed which in turn can impose excessive loads. In the execution of all
maneuvers, avoid abrupt vae of controls. Intentional spins with {lapa ex~
tended are prohibited,

FLIGHT LOAD FACTOR LIMITS
NORMAL CATEGORY

thht load Factors (Gro:as Weight - 2550 lbs ):
Flaps Up . . . 50 v e+ .. 43,8, -1.52g
*Flaps Down . . . .+ . v . v o e e e e e +. 0g

*The design load factors are 150% of the abeve, and in all
cases, the structure meets or gxceeds design loads.
UTILITY CATEGQRY
Plight Load Factors (Gross Welght ~ 2000 ba. );
*Flaps Up . . . . . 500360094 ..o+ 4g, -1.76g
*Flaps Dewn. ., . . . . . . . . . .. ..., 3.0
*The deslgn load factors are 150% of the abeve, and in all

cagaes, the structure meets er exceeds design loads.

28
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KINDS OF OPERATION LIMITS

The airplane is equipped for day VFR and may be equipped for night
VFR and/or IFR operations. FAR Part 91 establizhes the minimum re-
guired instrumentation and equipment for thege operations. The refer-
ence (o types of flight operationg on the operating limitations placard re-
flacts equipment installed at the time of Alrworthiness Cerfificate issuance.

Flight into known icing conditions is prohibited.

FUEL LIMITATIONS

2 Btandard Tanks: 21.5 U.5. gallons sach.
Total Fuel: 43 U.B, gallons.
Usable Fuel (nll flight conditions): 40 1.8, gallons.
Unusable Puel: 3 U8, gallons.

2 Long Range Tanks: 2Y U.5. gallons sach,
Total Fuel: 54 U.5. gallons
Usable Tuel {all flight conditions): 50 U.S. gallons.
Unusable Fuel: 4 U.8. gallons.

NOTE

To ensure maximum fuel capacity when refueling, place
the fuel selector valve in either LEFT or RIGHT posl-
tion to prevent cross-feeding.

NOTE

Takeoff and land with the fuel gelector valve handle in
the BOTH position.

Arpproved Fusl Grades (angd Colarsh
10011, Grade Aviation Puel (Blue).
100 (Formerly 100/130) Grade Aviation Fuel (Gresn).
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PLACARDS

The following information is displayed in the form of composite or
individual placards,

(1) In full view of the pflot: (The "DAY-NIGHT-VFR-IFR' entry,
shown on the example below, will vary ag the airplane is equipped. )

Thig airplane mugt be operated in compliance with the operating
Hmitations ag stated in the form of placards, markings, and

manuals,
MA XIMUMS
Normal Category Utllsjzy Category
MANEUVERING SPEED (IA8) . . D5 knots.. . . . . 95 knots
GROSSWEIGHT . . . .« . « +» « 2550104, . . . . . 2000 Ibs,
FLIGHT LOAD FACTOR
Flaps Up . . . +#3.8, ~1.82 . . . . 4.4, 1,76
Flaps Down . . 43,0 . . ., , . ., #.0

Normal Category - No acrobatu maneuvers including spins
approved.

Utility Category -« Baggage compartment and rear seat must
not be occupied,

—— NO ACROBATIC MANEUVERS APPROVED
EXCEPT THOSE LISTED BELOW

Maneuver Recm, Entry Speed Maneuvey Recm. Entry Speed
Thandelles. - ., . . 15% dno[‘a Spins . . . . Slow Deceleration

Lazy Efghts . . . . .30 knots Stallg (except
SteepTurns . . . . . 95 knots whip stalls) Slew Deceleration

Altitude loss in stall recovery -~ 180 feet.

Abrupt use of the contrels prohidbited above 97 knots.

Spin Recovery: opposite rudder - forward elevator - neutralize
controls, Intentional spins with flaps extended are prohibited.
Flight into known icing conditions prohibited, This airplane is
certified for the following flight operations as ef date of original
atrworthiness certificate:

DAY ~ NIGHT - VFR - IFR
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(2} Forward of fuel selector valve;

BOTH TANKS ON FOR
TAKEOFF & LANDING

(3) On the fusl salactor valve {siandard tanka):

BOTH - 40 GAL. ALL FLIGHT ATTITUDES
LEFT - 20 GAL. LEVEL FLIGHT ONLY
RIGHT - 20 GAL. LEVEL FLIGHT ONLY
OFF

On the fuel selector valve (long range fanks):

BOTH - 50 GAL. ALL FLIGHT ATTITUDES
LEFT - 25 GAL. LEVEL FLIGHT ONLY
RIGHT - 25 GAL. LEVEL FLIGHT ONLY
orF

(4) MNear fuel) tanls {illor cap (standard tanks):

FUEL
1007130 MIN, GRADE AVIATION GASOLINE
CAPE, 21.5 U.8. GAL,

Wear fuel tank filler cap (long range tanks):

FUEL
100/ 130 MIN, GRADE AVIATION GASOLINE
CAP. 27 U.B. GAL.
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(5} Near flap indjcatoy:

AVOIN SLIPS WITH FLAPS EXTENDED

{6) In baggage compartment;

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

50 POUNDS MAXIMUM
BAGGAGE AFT OF BAGGAGE DCOOR LATCH

MAXIMUM 120 POUNDS COMBINED

FOR ADDITIONAL LOADING INSTRUCTIONS
SEE WEIGHT AND BALANCE DATA

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

HIGH VOLTAGE

(7) Near the Airgpeed Indicator

MANELIVER SPEED - 185 KIAS
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INTRODUCTION

Sectton § provides checklist and amplified procedures for coping with
emergencies that may occur. Emergencies caused by airplane or engine
malfunctions are extremely rare if preper preflight inspections and main-
tenance are practiced. Enroute weather emergencteg can be minimized
or eliminated by careful flight planning and good judgement when unexpact~
ed weather i# encountered. However, should an emergency arise the basic
guidelines degcribad in this section should be considered and applied as
necessary to cerrect the problem., Emergency procedures agssociated
with the ELT and other optioni! systems can be found in Section 9,

AIRSPEEDS FOR EMERGENCY OPERATION

Engine Failure After Takeoff:

Wing Flaps Up . 70 KIAS

Wing Flaps Down 85 KIA8
Maneuvering Speed:

8550 Lbs . . 105 KIAS

8150 Lbs . . . 95 KIAS

1750 Lbs . . . 85 KIAS
Maximum Qlide:

8650 Lbs . . 68 KIAS

8150 Lbs . . . 88 KIAB

1760 Lbs . . 58 KIAR
Precautionary Landing With Engine Power 685 KIAS
Landing Without Engine Power;

Wing Flaps Up . . . ., . . . . 70 KIAS

Wing Flaps Down . . . . . . . 65 KIAS

OPERATIONAL CHECKLISYS
ENGINE FAILURES

ENGINE FAHLURE DURING TAKEOFF RUN

(1) Throttle «. IDLE,

(2) Brakes -~ APPLY.

(3) Wing Flaps -- RETRACT.
(4) Mixture -- IDLE CUT-OFF.
(®) Ilgnition Mwitch ~- OFF.

(8) Master Switch -- QFF,

ENGINE FAILURE IMMEDIATELY AFTER TAKEOEF

(1) Airspeed -~ 70 KIAS {flaps UP).
85 KIAS (flaps DOWN).
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(2) Mixture ~~ IDLE CUT-OFF,
(3) Fuel 8elector Valve -- OFF.
(4) Ignition Switch -- OFF,

(5) Wing Flaps -~ AS REQUIRED.,
{6) Master Switeh -- OFF,

ENGINE FAILURE DURING FLIGHT

?1) Airspeed -- 75 KIAS,

4) Carturetor Heat -- ON,

(3) Fuel Selector Valve -~ BOTH.

(4) Mixture -- RICH,

(6) lYzniticn Switch -- BOTH (or START if propeller is stopped),
{8) Primer -~ IN and LOCKED.

FORCED LANDINGS

EMERGENCY LANDING WITHOUT ENGINE POWER

(1) Airspeed ~~ 70 KIAS ({laps UP),
65 KIAS (flaps DOWN),
() Mixture -~ IDLE CUT-OFF,
(3) Fuel Selecter Valve -- QFF,
{4) Ignition Switch -- O¥'F,
5) Wing Flaps -~ A5 REQUIRED (30° recommended),
6) Master Switch -- OF P,
(?) Doors -- UNLATCH PRIOR TO TOUCHDOWN,
{8) Touchdown -- SLIGHTLY TAIL LOW.
(3) Brakes -- APPLY HEAVILY.

PRECAUTIONARY LANDING WITH ENGINE POWER

(1) Wing ¥aps -- 20°.
(2) Airspeed -~ 85 KIAS,
(3) Selected Field --FLY QVER, noting terrain and ohatructions,
then retract flaps upon reaching 4 safe altitude and airgpeed.
(4) Radio and Electrical Switches -- OFF,
(5) Wing Flaps -~ 30° {on final approach).
(6) Airspeed -- 65 KiAS,
(?) Master Switch -~ OFF,
{8) Doors -- UNLATCE PRIOR TO TOUCHDOWN.
(9) Touchdown -- SLIGHTLY TAIL LOW,
(10) Ignition Switch -~ QFF.
(11) Brakes -- APPLY HEAVILY.
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DITCHING

{1) Radio -- TRANBMIT MAYDAY on 121.5 MHz, giving location and
intentions,
{2) Heavy Objects (in baggage ares) -- SECUAE OR JETTISON,
(3) Approach -- High Winds, Heavy Seas -- INTO THE WIND.

Light Winds, Heavy Swells .- FPARALLEL TO

EWELLE.

{4} Wing Flaps -- 20° - 40°, 20° - 30° per Air Plains Supplement page 9
{8} Power -- BETABLISH 300 FI/MIN DESCENT at 55 KIAS,

NOTE

Tf no power is svailable, approach at 65 KIAS with flape
up or at 80 KIAS with 10° flaps.70 and 65 KIAS per Air Plains Supp. p. 9

(8) Cabin Doors -- UNLATCH,

(7) Touchdown -- LEVEL ATTITUDE AT ESTABLISHED RATE OF
DERSCENT.

(8) Face -- QUSHION at touchdown with folded coat.

(9 Alrplane -- EVACUATE through ombin doors. If NEcessary,

open window and flood eabin to equalize pressure so0 doors can be
opened.

(10) Life Vests and Raft -- INFLATE.

FIRES
DURING START ON GROUND

(1) Cranking -- CONTINUE, to get a start which would suck the
flames and aconmulated fusl through the carburetor and into the
angineg,

If engine starts:

(2} Power -- 1700 RPM for a few minutes.
(3} Engine -- SHUTDOWN and inspact for damage.

If engine fails to start:

(4) Throttle .- PULL OPEN.
{6) Mixture -- IDLE CUT.OFF,
(6) Cranking -- CONTINUE.
(7) Fire Extinguigher -- OBTAIN (have ground attendants obtain if
not ingtailed).
(8} Bngine -. SRCURE,
&. Masgter Switch -- QFF,
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k. Ignition Switch -- OFF,
o. Fuel Belector YValvae -- QFF.
(?) Fire -- EXTINGUISH using fire ‘extinguigher, wool blankat, ar
dirt,
(10} Fire Damage -- INSPECT, repair demage o teplace damaged
components or wiring before ¢onducting another Oight,

ENGINE FIRE IN FLIGHT

(1) Mixture -- IDLE QUT-QFF,

(2) Fuel Selector Valve «- OFF,

(3) Mastar Switch -~ OFP.

(4) Cabin Heat and Air -« OFF {(except overhead vents),

(5) Adrspeed -- 100 KIAS (¥ fire is not extinguished, increase Elide
speed to find an airspeed which will provide an incombustble mixture),
{8) ¥orced Landing -- EXECUTE (a5 deseribed in Emergenty Land-
ing Without Engine Power). ‘

ELECTRICAL FIRE IN FLIGHT

{1) Master Switch -~ OFF,

{2) All Cther Switches (exvept ignition awitch} -- QFP,
{3} Venis/Cabin Air/Heat «~ CLOSED,

(4] Fire Extinguisher -- ACTIVATE (if available).

After discharging an extinguisher within a olozed cabin,
ventilate the cabin. :

If five appears out and electrical power is necessary for continuance
of [light:

{5} Master Switeh -~ ON,

(8) Circuit Breakers -~ CHECK for faulty clreult, do not reset.

{7} Radio/Flectrieal Switchag -- ON one at a time, with delay after
each until short cireuit is localized,

(8) Vents/Cabin Air/Heat ~- OPEN when it is ascertaines that fire
is completely extinguished.

CABIN FIRE
(1} Master Bwitch -- OFF.

(2) Vents/Cabin Air/Heat -~ CLOSED {to avoid drafts).
(3} Fire Extinguisher -- ACTIVATE (if avatlable).
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After discharging an extinguisher within a'c¢losed cabin,
ventilate the cabin,

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

WING FIRE

(1) Navigation Light Switch -- OFF,
(R) Pitot Heat Switch (if ingtalled) -- QFF,
{3) Strobe Light Switch (if installed) -- OFF,

NOTE

Perlorm a sideslip to keep the Plames away from the
fuel tank and cabin, and land as soon a= possible uaing
flaps only as required for final approach and touchdown.

ICING

INADVERTENT ICING ENCOUNTER

{1} Turn pitot heat switeh ON {if inatalled).

{2} ‘Turn back or change altitude to obtain an outside air temperature
that iz less conducive to icing,

{3) Puli cabin heat control full out and open defroster outlet to obtain
maximam windshield defroster airflow. Adjust ecabin air control to
pet maximum defrogter heat and ajirflow.

{4} Ogpen the throttle to increase engine speed and minimize ice
huild=up on propeller blades.

{8) Watch for gigns of carburetor air filter ice and apply earburetor
heat as requived. An wnexplained loss in engine speed could be caused
by earburetor ice or air intake filter ice, Lean the mixture for maxi-
mnn RPM if carburefor heat is used conlimously.

{6} Plan » landing at the nearest airport, With an extremely rapid
ice uild-up, select a suitable “'off airpoxt' landing site.

{7} With an iee aceumulation of 1/4 inch or moere on the wing leading
edges, be prepared for significantly higher stall speed.

{8) Leave wing flaps retracted, With a severe ice build-up on the
horizontal tall, the change in wing wake pirflow direction caused by
wing flap extension eould result in 4 loss of elevator effectiveness,

3=
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(8) Open left window and, if practical, scrape ice from a portion of
the windshield for visibility in the landing approach,

{10) Perform a landing approach using a forward slip, i necemspary,
for improved visibility,

{11} Approach at 65 to 75 KIAB, depending upon the amount of the
accumulation. 80 to 90 KIAS per Air Plains Supp. p. 9

{12} Perform a landing in level attitude,

STATIC SOURCE BLOCKAGE
[Errenecus Instrument Reading Suspected)

{1} Alternate Staiic Source Valve -- PULL ON,
{3} Airspeed -- Consult appropriate calibration tables in Sscton 5.

LANDING WITH A FLAT MAIN TIRE

(1} Approach -- NORMAL.
(2} Touchdown -- GOOD TIRE FIRST, hold airplane off flat tire as
long as possgible,

ELECTRICAL POWER SUPPLY SYSTEM MALFUNCTIONS

OVER-VOLTAGE LIGHT ILLUMINATES
(1) Manter Switch -- OFF (both gides),
(2} Master Switch ~- ON,
{3} Over-Veltage Light -- OFF,
If over-voltage light illuminates again:

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

(1} Alternator -- QFF.
(2} Nonessentisl Bleotrical Equipment -- OFF,
(3) Flight -- TERMINATE ar soon as practioal,
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AMPLIFIED PROCEDURES

ENGINE FAILURE

If an engine failure ooours during the takeoff runm, the most important
thing to do is stop the airplane on the remaining runpway. Those extia
items on the checklist will provide added safety during a failure of this
type.

Promapt lowering of the nose to maintain airspeed and astabliszh a
glide attitude i= the firgt response to an engine failure after takeoff. In
most cases, the landing should be planped straight ahead with only small
changes in direction to avoid obstructions, Altltude and airspeed are sel-
dom sufficient to execute & 180° giiding turn necessary to return to the
runiway. The checklist procedures assume that adequate time exists to
secure the fuel and ignition systems prior to touchdown,

After an engine failure in flight, the best glide speed ag shown in Fig-
ure 3-1 should e estabilshed as quickly as possible. While gliding to-
ward a suitable landing area, an effort should be made to identify the cause,
of the failure. U time permits, an engine restart should be attempted as
shown in the chocklist. If the engine cannot be restarted, a forged landing
without power muet be completed,

12,000 [
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Fipure 3-1. Maximum Glide
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FORCED LANDINGS

If all atiempts to vestart the engine fail and o forced landing is
imminent, gslect a snitable field ard prepare for the landing as dis-
cussed in the checklist for engine-uff emergency landings,

Before attemipting an “off airport” landing with engine power avail-
able, one should drag the landing arvea at a aafe but low altitude to
inspect the terrain for obstructions and surface conditions, proceeding
&5 digeussed under the Precautionary Landing With Engine Fower
chaecklist,

Propare for ditching by securing or jettisoning heavy ohjacts locat-
ed in the baggage area and colleot folded coats for protection of ooou-
pants’ face at touchdown. Transmit Mayday message on 1215 MHz
giving location apd intentions, Awvold a landing flare because of diffi-
culty in judging height over a water gurfacs.

LANDING WITHOUT ELEVATOR CONTROL

Trim for horizontal flight(with an atrapeed of approximately 80 KIAS
and flaps set to 20°) by using throttle and elevator trim control. Then do
not chanpe the elevator trim contro) setbing: control the glide angle by
adjuating power exclugively.

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

FIRES

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

The initial indication of an electrical fire is usually the odor of burn-
ing insulation, The checklist for this problem should result in elimination
of the fire.
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EMERGENCY OPERATION IN CLOUDS
{Vacuum System Failure}

In the event of a vacuum gypiem failure during flight in marginal
weather, the directional indicator and attifude indicator will be disabled,
and the pilot will have to yely on the turn coordinator or the turn and bank
indicator if he inadvertently fies into clouwds, The following instructions
azanme that only the eleetrically-powered turn coordinator or the turn
and bank indicator is operative, and that the pilot is not completely pro-
ficient in instrument flyving.

EXECUTING A T80° TURN IN CLOUDS

Upon inadvertenily entering the clouds, an immediate plan should
be made to turn back as {ollows;

(1) Nota the time of the minute hand and observe the position of the
swesp second hand on the elock.

(2} When the sweep second hand indicates the nearvest half-minute,
initiate a standard rate left turn, holding the turn coordinator sym-
polic airplane wing oppoeite the lower left index mark for 80 sa-
conds. Then roll beek to lavel flight by leveling the miniature air-
plana.

{3) Check accuracy of the turn by observing the vompnss heading
which should be the reciprocal of the original hesding.

(4} If necessary, adjust heading primarily with skidding motions
rather than rolling motiong =so that the compesas will read more
accurataly.

(5) Maintain altitude and airspeasd by cautious application of eleva-
tor control. Avoid overcontrolling by keeping the hands oif the
gontrol wheel ag much s possible and stesring onty with rudder.

EMERGENCY DESCENT THROUGH CLOQUDS

I conditions preclude reestablishment of VFR flight by a 180° turn, a
descent through a cloud deck to VFR conditions may be appropriate, i
possible, obtain radio clearance for an emergency descent through clouds.
To guard against 4 apiral dive, choose an easierly or weaterly heading to
minimize compass card swings due to changing bank angles, In addition,
keep hands off the control wheel and steer a siraight course with rudder
contyol by monitoring the turn coordinator, Oceasionally check the com-
pa&ss heading and make minor corrections to hold an approximate course.
Before descending into the clouds, set up a stabilized let-down condition
az follows:

{1) Apply full rich mixture,
(2} Use full carburetor heat,
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(3) Hedues powsr to set up a 500 to 800 ff/min rate of tdeacent,

{4) Adjoust the elevator trim and rudder trim (if installed) for n
stabilized descent at 70-80 KIAS,

(5) Kewp hands off the control whesl,

(8) Moritor turn ovordinator and make corrections by rudder alone.
(7) Check trend of compass card movement and make cautions cor.
rections with rudder to stop the turn.

{8) Upon bresking out of clouds, resuie normal cruising flight,

RECQVERY FROM A 5PIRAL DIVE
If » epiral is encountered, procesd as follows;

(1) Close the throttle,

(%) Stop the turn by using ccordinated aileron and rudder control to
align the symboli¢ airplane in the turn coordinator with the horizon
reference line,

(3} Cautiously apply elevator back pressure to slowly reduce the
airaspeed to 80 KIAS,

(4) Adjust the elevator trim control to maintain an 80 KIAS glide.
{8) Keep handeg off the control wheel, using rudder control to hold a
ytraight heading. Adjust rudder trim (if ingtalled) to relieve unbal-
snced rudder force.

(8} Apply varburetor heat.

(7} Clear engine occaszionally, but aveid using enough power to
disturb the trimmed glide.

{8) Upon Lresking out of clouds, resmwe normal cruising flight.

FLIGHT IN ICING CONDITIONS

Flight into ieing conditions is prohibited. An inadvertent encounter
with these conditions can best be handled using the ehecklist procedures,
The best procedure, of course, is to turn back or change altitude to es-
cape icitg conditions.

STATIC SQURCE BLOCKED

If erroneous readings of the atatic source ingtruments (airspeed,
aliimeter and rate-of-climb) are suspected, the alternate static source
valve ghould be pulled on, thereby supblying static pressure to thege
{ngttumenis from the cabin,

NOTE

In an emergency on airplanes not equipped with an alter-
nate static source, cabin presgure can be supplied to the
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static pressure instruments by preaking the glass in the
face of the rate-of~climb indicator.

With the alternate statlc source on, adjust indicated airspeed shightly
during climb or approach according to the alternate static souree airspead
callbration table in Section 5, appropriate to vent/window(s) configuration,
eausing the alrplane to be flown at fhe norinal operating speeds.

Maximum airspeed and althmeter variation from normal is 4 knots and
530 faet over the normal operating range with the window(s) closed. With
window{s) open, larger variations occur near siall spead, However, maxi
mum altimeter variation remeins within 50 feet of normal,

SPINS

Should an inadvertent spin occur, the {ollowing recovery procedurs
should be uged:

1) RETARD THROTTLE T0 IDLE POSITION.

{2) PLACE AILERONS I NEUTRAL POSITION.

{3} APPLY AND HOLD FULL RUDDER OPPOBITE TO THE DIREC-
TION OF ROTATION.

(4} JUST AFTER THE RUDDER REACHES THE 8T'0P, MOVE THE
CONTROL WHELRL BRISKLY FORWARD FAR ENOUGH TO BREAK
THE STALL, PFull down elevator may ba required at aft center of
gravity loadings to assure optimum recoveries,

(8} HOLD THESE CONTROL INPUTS UNTIL ROTATION STOPS.
Premature relaxation of the control inputs may extend the recovery.
{6} AS ROTATION STOPS, NEUTRAIIZE RUDDER, AND MAKE A
SMOOTH RECOVERY FROM THE RESULTING DIVE.

NCOT'E

17 disorientation precludea a visual determination of the
direction of rotation, the symbolic airplane in the turn
coordinator or the needle of the turn and bank indicator
may be referred to for this information,

For additional tnformation on sping and spin recovery, see the
discussion under BPINS in Normal Procedures {Section 4).
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ROUGH ENGINE OPERATION OR LOSS OF POWER
CARBURETOR ICING

A gradual loss of RPM and eventual engine roughness may result fror
the formation of carburetor ice. ‘To clear the ice, apply full throttle and
pull the carburetor heat knob il out until the enging runs amoothly; then
remove carburetor heat and readjust the throttle. If conditions reguire
the confinued use of carburetor heat in cruise flight, use the minimum
amount of heat necessary to prevent ice from forming and lean the mix-
ture for smoothest engine operation.

SPARK PLUG FOULING

A 5)ight engine rovglmess in flight may be cansed by one or more
spark plugs becoming fouled by carbon or lead deposita, This may be
verified by torning the ignition switeh momentarily from BOTH to either
L or R position. An obvious power loss in single ignition operation is
gvidence of spark pluy or magneto troutble, Assuming that spark plugs
are the more likely cauze, lean the mixture to the recommended lean gat-
ting for eruiging flight, If the problem does not clear up in several min-
utes, determine if a richer mixture setting will produce smoother opera-
tion. If not, proceed to the nearest airport for repairs vsing the BOTH
posttion of the ignition switeh unless extreme roughness dictates the uge
of 4 single ignition position,

MAGNETO MALFUNCTION

A sudden engine roughness or misfiring is usually evidence of mag-
neto problems. Bwitehing from BOTH to either L or R ignition switeh
position will identify which magneto is malunctioning. Select differant
power settings and enrichen the mixture to determine if continmed opera-
tion on BOTH magnetos is practicable, If not, switch to the good magneto
and procesd to the nearest sirport for repalrs.

LOW OIL PRESSURE

If low oil pressure is accompanied by normal oil femperature, there
ig a poseibility the ofl pressure gage or relief vaive ig malfunctioning. A
leak in the line to the gapge is not hecessarily cause for an immediate pres
cuutionaz;i/ landing becanse an orifice in this line will prevent a sudden
loss of oil from the engine sump, However, a Yanding at the nearest air-
purt would be advisable to inspect the aource of trouble,

If a total loss of cil pressure is accompanied by & rige in o} temper-
ature, thers is good veason to suspect an engine failure is imminent. Re-
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duce engine power immediately and selact & suitable forced landing field
Use only the minimum power required to rench the desired touchdown spot.

ELECTRICAL POWER SUPPLY SYSTEM MALFUNCTIONS

Malfunctions in the electrical power supply system can be detected by
periodic monitoring of the ammeter and aver-voltage warning light; how-
ever, the cause of these malfunctions is usually difficult to determine, A
proken altermator drive belt or wiring is most likely the cause of alterna~
tor failures, although other factors could canse the problem. A damaged
or improperly adjusted voltage regulator can also cause malfunctions,
Problems of this nature constitute an elgctrical emergency and should he
dealt with immediately. Electrical power malfunctions usually fall into
two categories; excessive rate of charge and insufficient rate of charge.
The following paragraphs describe the recommended remedy for each
situation.

EXCESSIVE RATE OF CHARGE

After engine starting and heavy electrical usage at low engine speads
(such as extended taxiing} the battery condition will be low encugh to ac-
cept above normal charging during the initial part of a flight. However,
after thirty minutes of ¢ruising flight, the ammeter ghould ba indicating
less than two nesdle widthe of charging current. If the charging rate were
to remain above this value on & long flight, the battery would overheat and
evaporate the electrolyte at an excessive rate. Tlaectrunic components in
the electrical system could be adversely affected by higher than normal
voltage if a faulty voltage regulatoy setting i5 causing the avercharging.
To preciude these possibilities, an over-voltage sensor will automatically
alut down the alternator and the over-voltage warping light will illuminale
if the charge voltage reaches approximately 18 volts., Asgsuming that the
malfunction was only momentary, an atterpt should be made to reactivate
the alternator system. To do this, turn both sides of the master gwitch
off and then on again, If the problem no longer exists, normal alternator
charging will resume and the warning lght will go off, M {he light comes
on again, & malfunction is confirmed. Inthis event, the flight should be
terminated and/or the current drain on the battery minimized pecause the
battery can supply the electrical system for only a limited peried of time.
¥ the emergency occurs at night, power must be conserved for later uze
of landing Mghts and flaps during landing.

INSUFFICIEMY RATE OF CHARGE

I the ammeter indicates & continuous discharge rate in flight, the
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alternator is not supplying power to the system and should be shut down
since the alternator field circuit may be placing an unnecessary load on
the system. All nonessential equipment should be turnad off and the
flight terminated as soon ag practica),
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INTRODUCTION

Bection 4 provides checkliat and amplified procedures [or the conduct
of normal operation. Normal procedures associated with Optional Bys-
temsg coan be found i Section 9.

SPEEDS FOR NORMAL OPERATION

Operating airspeeds have been superseded per Air Plains Supplement page 10
Unless otherwise noted, the following speeds are baged on & maxi-

mum weight of 2300 pounds and may be used for any lesser weight.

Hawevar, to achisve the performance specified in Seotion 5 for takeoff

distance, the speed appropriate to the particular weight must be ugsd.

Takeolf, Flaps {Jp:

Normal Climb Qut . . . ... TD-BD KIAS

Short Figld Takeoff, Flaps Up, Spead at 50 Feat . . . . B9 KIAS
Bnroute Climb, Flaps Up:

Normal, Gea level . . . . . . . . . . .. voeoe o TE-B0 KIAS

Normal, 10,000 Fest . . . . . . . . . Ve e e . 70-80 K1AS

Best Hate of Climb, Sea Level . . . . | e e . .. TBREIAS

Best Rate of Climb, 10,000 Feet . . . . . . . . . . .. 68 KIAR

Best Angle of Climb, Sea Level . . . . . . . . -+ . BB KIAS

Best Angle of Climb, 10,000 Feet ., . . . . . . . . . + 81 KIAS
Landing Approsch:

Mormal Approach, Flaps Up . ., . . . . . . . . . . 80-70 K1AS

Normal Approach, Flaps 40° ., . ., . ., . . . .. .. 55-85 KIAS

Short Field Approach, Flaps 40¢ . . . . . c ... . . BOKIAS
Balked Landing:

Maximum Power, Flaps 200 . . . . . . . . . bb KIAS
Maximum Resommended Turbulent Air Penetx‘atmn Speed*

Z300Lbs . . . L L L L L Lo L. ... BTHIAS

1860 Lbs ., . ., . . . . . L. o h e 4 e e e ... B HIAS

/OO Lba . . . . ... L. c v . .. BDKIAS
Maximum Demonstrated (Jmsswind Velc:c:;.ty

Takeoff or Landing . . . . . . . . . s v s .4 . 1B ENOTE

4-3



SECTION 4 CESSNA
NORMAL PROCEDURES MODEL 172N

NOTE

Visually check airplane for general eondition during
walk-around ingpection. In cold weather, remove even
small accumulations of frost, ice or snow from wing,
tail and control surfaces. Also, make gure that contral
surfaces contain no internal neceumulations of ice or de-
hris. If a night flight la planned, check operation of all
lights, and make sure a flashlight is available,

Figure 4-1. Preflight Inspecijon
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CHECKLIST PROCEDURES

PREFLIGHT iNSPECTION

() capin

(1) Control Wheel Lock -- REMOVE.

{2} Ignition Switch -- OFF.

{(3) Master Swifeh - ON.

{4) Fuel Quantity Indicators -~ CHECK QUANTITY.

(5) Master Switch -- OFF,

{(6) Baggage Door -- CHECK, lock with key if child's geat is to be
ceouptad,

(2) EMPENNAGE

{1) Rudder Gust Lock -- REMOVE.
(2) Tail Tie-Down -- RISCONNECT.
(3 Control Surfaces -- CHECK freedom of movement and security.

(3) RIGHT WING Trailing Edge

(1) Aileron -- CHECK {reedom of movement and security,

(4) RIGHT WING

(1) Wing Tis-Down - DISCONNECT.

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

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

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

(5) Fuel Fillar Cap -~ BECURE.

(&) nose

(1) Engine Oil Level -- CHECK. Do not operate with less than four
guarts, Fill to six quarts for extended flight.

(2y Before first flight of the day and sfter each retueling, pull cut
strainer drain knob for about four seconds to clear fuel strainer of
posaible water and sadiment. Check strainer drain cloged, I water
iz oheerved, the fuel systom may contain additional water, and
turther draining of the system at the strainer, fuel tank sumps, and
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fuel selsctor valve drain plug will be necessary.

(3) Propeller and Spinner -- CHECHK for nicks and security,

(4) Landing Light(s) -- CHECE for condition and cleanliness,

(8) Carburetor Air Pilter -- CHECHK for restriotions by dugt or other
foreign matter,

{8) Nosge Wheel Strut and Tire -- CHROK for proper inflation,

(7} Nose Tie-Down -- DISCONNEQT.

{8) Btatic Source Qpening (left side of fuselage) -- CHECK for stop-
jad: NN

(&) L5r1 WiNG

(1) Main Wheel Tire -- CHECE for proper inflation,

(2} Before first {light of the day and after eaoh refueling, use
sampler cup and drain small quantity of fuel from fuel tank sump
guick-drain valve to check for water, sediment and proper fuel
grade.

{3) Fuel Quantity -- CHECK VISUALLY for desired level.

(4) Fuel Filler Cap -- SECURE.

(@) LEFT WING Leading Edge

(1) Pitot Tube Cover -~ REMOVE and check opening for stoppage.

(2} Fuel Tank Vent Opening -- CHECE for stoppage,

(3} Stall Warning Opening -~ CHECK for stoppage. To check the sys-
tem, place a clean hbandkerchief over the vent opening and apply suc-
tion; a sound [rom the warning hor will confirm system operation.

{4) Wing Tie-Down -- DISCONNECT.

LEFT WING Trailing Edge

{1} Alleron -- CHECEK lor freedom of movement and security.

BEFORE STARTING ENGINE

(1} Preflight Ingpection -- COMPLETE.

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

(4) Radios, Autopilot, Flectrical Equipment = OFF.

{i}) Drakes -~ TEST and SET.

{8) Circult Breakers -- CHECK IN,

STARTING ENGINE
{1) Mixture -~ RICH,

46
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Carburetor Heat -- COLD.

Masgter Switch -~ ON.

Prime -~ A8 REQUIRED (2 to 6 strokes; none if engine is warm).
Throttle -- OPEN 1/8 INCH.

Propeller Area -- CLEAR.

Ignition 8witch - START (releaze when engine atarts),

il Presgure -- CHECK.

BEFORE TAKEQFF

(13
(2)
@)
(4)
{5)
(£)
(7)
(8)

()
(10
(11

Parking Brake -- SHET.

Cabin Doors and Window(a) -- CLOSED: and LOCKED.

Flight Controls -« FREE and CORRECT.

Flight Instruments .- S8BT,

Fuel Selector Valve - BOTH.

Mixture -- RICH (balow 3000 feat).

Elevator Trim and Rudder Trim (If inatalled) -- TAKEQFF,
Throitle -~ 1700 RPM,

& Magnetos -« CHECK (RPM drop should not exvesd 1325 RFM
on either magneto or 50 BPM differential between magnetos).
b. Carburetor Hest -- CHECK (for REM drom).

¢. Engine Instruments and Ammeter -- CHECHK,

d, Suction Qage -« CHECHK.

Hadios -- SET,

Autopilot (if Ingtalled) -- OFH,

Flashing Beacon, Navigation Lights and/or Strobe Lights -- ON

as required,

(12)
(13)

Thyottle Friction Lock -- ADJUST.
Brakes -- RELEASH,

TAKEOFF
NORMAL TAKEOFF

(L)
2)
{3)
{4}
)

Wing Flaps -- UP.

Carburetor Heat -- COLD.

Throttls -« FULL OPREN.

Elevator Control -- LIFT NOSE WHEEL (at 55 KIAS).
Climb Speed -- 70-80 HI1AS,
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SHORT FIELD TAKEOGFF

(1) Wing Flaps -« UP,

(2} Carburstor Heat -- COLD.

{3) Brakes -- APPLY,

{4) Throttie -- FULL OPFEN.

g_f%’h%ixtum -- RICH (above 3000 feet, LEAN to obtain maximum
(8) Brakes -- RELEABE,

(7) Elevator Control -« BLIGHTLY TAJIL LOW.

(8) Chimb Speed -- 50 KIAE (until ]} obstadles are clearad).

Short Field climb speed 57 KIAS per Air Plains Supplement page 10
ENROQUTE CLIMB

{1) Airspeed -- 70-85 KIAH. 75 - 85 KIAS per Air Plains Supp. p. 10
NOTE

If a maximum performance climb iz necessary, use
speeds shown in the Rate Of Climb ehart in Seetion 5.

(2) Throttle -- FULL QFEN,
(2) Mixture -- RICH {abova 3000 feet, LEAN to obtein maximum
RPM).

CRUISE
{1} Power -- 2200-2700 RPM (no more than 75% is recommended).

(8) Elevator and Rudder Trim (if instelled) -- ADJUST,
(3} Mixtura -- LEAN.

DESCENT

{1} Mixture -- ADJUST for smooth operation (full rich for idle pow-
ar.

(2} Power -- AR DESIRED.

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

BEFORE LANDING

(1) Beats, Belts, Harnesgas -- SECURE.,
(2} Fuel Selector Valve -« BOTH.
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{3) Mixture - RICH.
{4) Carburetor Heat -- ON {apply full heat before closing throttie).

LANDING Landing procedure has been superseded
- See Air Plains Supplement page 11
NORMAL LANDING

(1) Airspeed -- 680-70 K1AS (fiaps UP).

(2) Wing Flapz -- AS DESIRED (below 85 KIAS).

{3) Airgpeed -- 55-856 KIAS ({flaps DOWN).

{4) Touchdown -- MAIN WHERLS FiRST.

{8) Landing Roll -- LOWER NOSE WHEBL GENTLY.
(6) Braking -- MINIMUM REQUIRED,

SHORT FIELD LANDING

(1) Airspeed -- 60-70 KIAS (flaps UD),

(%) Wing Flaps -- FULL DOWN (407),

{3) Alrspeed -- 60 KTAS (until flare).

(4) Power -- REDUCHE to idle after clearing obstacle,
{3} Touchdown -- MAIN WHEELS FIRST,

(6} Brakes -- APPLY HEAVILY.

(7) Wing Flaps -- RETRACT.

BALKED LANDING

(1) Throttle -- FULL OPEN.
(8} Carburetor Heat -- COLD.
{3 Wing Flaps -- 20° (limmediately),
(4) Climb Spead -- 556 KIAS.
(5) Wing Flapa -- 10° (until obstacles are cleared).
RETRACT (after repching & safe sltitude and 80
KIAS).

AFTER LANDING

(1} Wing Flaps -- Uk,
{28} Carburetor Heat -- COLD.

SECURING AIRPLANE

(1) Parking Brake -- S8ET,
{2} Radios, Electrical Equipment, Autopilot -- QOFF,
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(3} Mixture -- IDLE CUT-OFF (miled fall out).
{4) Ignitlon Switch -« OFF,

{5) Master Switch -- OFF.

{8) Control Lock -~ INSTALL,
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AMPLIFIED PROCEDURES

STARTING ENGINE

During engine starting, open the throtfle approzimately 1/8 inch. In
warm temperatures, one or two strokes of the primer should be suificient,
In cold weather, up to aix atrokes of the primer may be necessgary. If the
engine iz warm, no priming will be required. In extremely cold temper-
alures, it may be necesgary to continue priming while cranking the engine.

Weak intermittent firing followed by puffs of black smoke from the
exbaust stack indicate overpriming or flooding. Excess fuel can be
cleared fyom the combustion chambers by the following procedure: Sat
the mixture control full lean and the throttle full open; then cvauk the en-
gine ihrough several revolutiona with the starter, Repeat the starting
procedure without any additional priming.

Tf the engine is underprimed (most likely in cold westher with a cold
enging} it-will not fire at all, and additional priming will be necessary,
As soon ag the eylinders begin to fire, open the throttle slightly to keep it
running,

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

NOTE

Additlonal details concerning cold weather astarting and
operation may be found under COLD WEATHER OPERA-
TION paragraphs in this section.

TAXIING

When {axiing, it is important that speed and uge of brakes be held to
a minimum and that all controls be utilized (goe Taxiing Diagram, figure
4-2) to maintain directional control and balance,

The carburetor heat ¢ontrol knob should be pushed full in during all
ground operations unless heat ia absolutely necessary, When the lnob is
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: USH UP AILERGN

: o usm: Up A]LERDN B,
I ON LH WING AND / Ks« ON RH WING AND )
" NEUTRAL ELEVATOR  NEUTRAL ELEVATOR {1/

Jmmw iy
; "'J‘tkf i ,,r i
’a- USE DOWN AILERON
‘;”{’" ON BRH WING AND
o | DOWN ELEVATOR

sr\ e

usm 'DOWN AILERON f **

CODE NOTE
Strong quariering tadl winds requira caution,
WIND DIRECTION @ Avoid sudden burstis of the throttle and sharp

braking when the atrplane ie in this attitude.
Use the stosrable noge wheal and rudder to
maintadn divection.

Figure 4-2. Taxiing Diagram
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pulled out to the heat position, air entering the engine is not filtered.

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

BEFORE TAKEOFF
WARM.UP

If the engine accelerataa smoothly, the ajrplane ig ready for takeoif.
Since the engitie is closely cowled for efficient in-flight engine cooling,
precantions should be laken to avoid overheating during prolonged engine
operation on the ground, Also, long periods of idling may cause fouled
Bpark plugs.,

MAGNETO CHECK

The magneto cheek should be made at 1700 REPM as follows, Move
ignition awitch first o R position and nobe RPM.  Next move switch back
to BOTH to clear the other zet of plugs, Then move switch to the I, posi-
tion, note HPM and relurn the switeh to the BOTH position, RPM drop
should not exeeed 1256 RPM on either magneto or show greater than 50
RPM differential between magnetos. If there is a doubt ¢oncerning opera-
tlon of the ignition sygtem, RPM checks at higher engine speeds will uau-
ally confirm whether a deficiency exiats,

An abgence of RPM drop may be an indication of faulty grounding of
one gide of the ignition system ox should be cause for suspleion that the
magneto timing is set in advance of the getting specified,

ALTERNATOR CHECK

Frior to flighis where verification of proper alternator and voltage
regulator operation is essentisl (such as night or instrument flights), a
pogitive veritication ean be made by loading the elestrical system mo-
mentarily (3 to 5 seconds) with the opticnal landing light (i so
equipped), or by operating the wing flaps during the engine runup
{1700 RPM}. The ammeter will remain within a needle width of its initial
reading i the alternator and voliage regulator are oparating properly.

TAKEOQFF
POWER GHECK

It iz important to check full-throttle engine operation early in the
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takeoff run, Any signof rough engine operation or sluggish engine accel-
eration s good cauge for discontinuing the takeofl, If this octurs, you are
justified in making a thorough full-throttle, static runup before ancthey
takeoff is attempted. The engine should vun smoothly and tarn approxi-
mately 2280 to 2400 RPM with carburetor heat off and mixture full rich,

NOTE

Carburetor heat should not be used during takeoff unless
it is abgolutely necessary for obtaining smooth engine
acceleration,

Full-throftle runups over loose gravel are especially harmful to pro-
peller tips, When takeofls must be made over a gravel surface, it ia very
important that the throftle be advanced slowly. This allows the airplane
tn start rolling before high RPM iz developed, and the gravel will he hlown
back of the propeller rather than pulled Into it. When unavoidable smail
dents appear in the propeller hlades, they should be immediately correct
ed as described in Section B under Propeller Care.

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

After full throttle is applied, adjust the throttie Iriction loek clock-
wise to prevant the throttle from creeping back from a maximum power
position. Similar friction lock adjustments should be made 28 required
in other {iight conditions to maintain a fixed throttle setting,

WING FLAP SETTINGS

Normal and short fleld takeoffe are perforrmed with flaps up. Flap
setiings greater than 10° are not approved for talkeoff.

Uge of 10° flaps is reserved for minlmum ground runs or for takeoff
from poft of rough fields, Use of 10° flaps allows safe use of slightly
lower takeoff speeds than with flaps up, The lower speeds result in
shovtening the ground run and total distance over a 50 foot obstacle by
approximately 10%. However, this adventage will be lost if flaps up
speeds are used, ox in high altitude taltecffs in hot weather at roaxi-
mum weight whare climb would be marginal with 10° flaps. Therefore,
uze of 10° faps is not recommmeanded for takeotf over an obstacle at high
altitvde in hot weather,

SHORT FIELD TAKEQFF !

If an obstruction diotates the use of a steep olimb angle, afier lifioff
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accalerats to and climb out at an obsiacle ¢learance speed of 539 KIAS
with flaps retracted. This speed provides the best overall 1M Bpe spaed
to clear obstaocles when taking inte account the turbulence often found
near ground level. The takeoff performance data perzded in Section 5
is based on the flaps up configuration.

Minimum ground run takeofis are accomplished using 10° flaps. 1f
10° of flaps are used on soft or rough fielda.with obstacles ahead. itiz,
FEvhiaily prEfera.blg to leave thesp_gxtendad. rather than retract them in
thB ¢lifiib e the obatacle. With 10° flaps, use an obstacle cleavance

speed of 55 KIAS. As soon as the obstacle is clearsd, the [iaps may be

re Tacted ng the alrplane scoelerates to the normal ﬂa.pmup olimb-out
speed.

CROSSWIND TAKEOFF

Takeoffs into stvong crosswinds normally are performed with the min-~
imum flap selting necessary for the fleld length to minimize the drift an-
gle immediataly afler takeoff. The airplane is accelerated to a apesd
slightly higher than normal, then pulled off abruptly to prevent possible
settling back to the runway WhllE drifting, When clear of the ground,
make o coordingated turn into the wind to correct for drift,

ENROUTE CLimB

Normal ¢limbs ate performed with flaps up and full throttle and at
speeds 5 to 10 knots higher than best rate-of-¢limb speeds for the heat
combination of performance, visibility and engine cooling. The mix-
ture should be full rich below 3000 feet and may be leaned above 3000
feet for amoother operation or (0 obtain maximum RPM, For maxi-
mum rate of climb, uze the best rate-of-climb speads shown in the Rate-
of-Climb ehart in Saction 5. If an obstruetion dictates the use of a steep
climb angle, the hest angle-of-climb spead should be used with flaps up
and maximum powsr. Climbe at speeds lower than the hest ratae-of-
climb speed should be of short duration to improve enginag cooling.

CRUISE

Noprmal eruising 15 performed batween §5% and 75% power. The engine
RPM and corresponding fuel consumption for various altitudes can ba deter-
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mined by uging your Cessna Power Computer or the data in Seciion 5.
NOTE

Cruising should be done at 85% to 75% power until a total
of 50 hours has aceurnulated or oil consumption has sta-
bilized, This is to ensure proper seating of the rings and
is applicable to new engines, and engines in aervice fol-
lowing eylinder replacement or top overhanl of one or
more cylinders.

The Craige Periormance Table, Figure 4.3, illugtrates the true air-
gpeed and nautical miles per gallon during cruige for various altitudes and
percent power. This table should be used as a guide, along with the avail-
able winds aloft information, to determine the most favorable altitude and
powaer sefting for a piven trip. The selection of eruise altitude on the
bagig of the most favorable wind conditions and the use of low power sob-
tings are significant factors that should be conaldered on every irip to
reduce fuel congumption.

T schisve the recommended loan mixture fuel congumption figures
shown in Section §, the mixfure should be leaned until engine BPM
peaks and drops 25-60 RPM, At lower powers it may be necessary to
enrichen the mixture slightly to obtain smooth operation,

Should it be necessary o cruise at higher than 5% power, the
mixture should not be leaned meore than is required to provide peals
HREM. :

Carburetor ice, as evidenced by an unexplained drop in BPM, can he
removed by application of full cartmretor heat. Upon regaining the oplgi-
nal RPM (with heat off), use the minimum amount of heat (by lrial and

76% POWER 85% POWER BE% POWER
ALTITUDE KTAS NMPG KTAS NMPG KTAS NMPG
Bea Level 114 13.5 107 14.8 100 V6.1
4000 Faet 118 14.0 111 15.3 103 18.6
BOOO Feat 122 145 11B 158 106 17.1
Standard Conditions Lero Wind

Figire 4«3, Cruise Performance Table

4~16



CESENA BECTION 4
MODEL 172N NORMAL PROCEDURES

error) to prevent ice from forming, Hince the heated air canses a richer
mixture, readjust the mixture setting when carhuator heat ia to be uaed
contlnuoualy in cruise flight,

‘The use of full carburetor heat is recommended during flight in
heavy rain to avoid the poesibility of engine stoppage due to excessive
water ingestion or carburetor ice. The mixiure setting should ba ra-
adjnasted for smoothest operation. Power changes should be made can-
tiously, followsad by prompt adjustimnent of the mixture for smoothest
operation.

STALLS

The atall characterigtics are conventional and aural warning is pro-
vided by a stall warning horn which sounds betwsen 5 and 10 knots above
the smll in &ll configuritions.

Power~oif stall apeeds at maximum welght for both forward and aft
¢. g, positions are pregented in Section 5,

SPINS

Intentjional spins are approved in this airplane within certain restrict-
ed loadings. Spins with baggage loadingd or occupied rear geal{s) are not
approved,

However, before attempting to perform spine several items ghould be
be carefully considered to assure a gafe flight. No spins should be at-
tempted withaut first having recelved dual instruction both in apin entries
and spin recoveries irom z qualified ingtructor who is familiar with the
spin characteristics of the Cegsna 172N,

The cabin should be elean and all loose equipment (including the mi-
crophone and rear seat belis) should be stowed or securad, For a golo
flight in which apins will be conducted, the copilot's seat pelt and shoulder
harness should also be secured. The seat belts and ghoulder harnegses
should be adjusted to provide proper restraint during all anticipated flight
conditions. However, care should be taken to ensure that the pllet can
easily reich the flight controls and produce maximum control travels.
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It is recommended that, where feasible, entries be accomplished at
high enough altitude that recoveries are campleted 4000 feet or more above
ground level, Af least 1000 feet of altitude loss should be allowed for o
1- turn spin and recovery, while a - turn spin and FRCOVErY may require
somewhiat more than twice that amount, For example, the recommended
entry altitude for & 8- turn spin would be 6000 feet above ground level. In
any caze, entries should be planned so that recoveries are completed wall
above the minimum 1500 feet above grownd level required by FAR 91, 71,
Ancther reason for using high altitudes for practicing spins is that a
greaster field of view is provided which will assist in maintaining pllot
orfentation,

‘The normal entry is made from a power-off stall. As the stall is ap-
proached, the alevator coplrol should be smoothly pulled to the full aft
position. Just prior to reaching the stall "break’, rudder controi in the
desired direction of the spin rotation should be applied so that full rudder
deflection is reached almost simultanecusly with reaching full aft elavator.
A slightly greater rate of deceleration than for normal stall entries, ap-
plication of ailerons in the direction of the desired apin, and the use of
power &t the entry will azsure more conslstent and posgitive entries to the
spin, As the airpisne beging to apin, reduce the power to idie and return
the ailerons to neatral, Both elevator snd rudder controls should be held
full with the apin until the spin recovery is initiated, An inadvertent relax-
ation of either of these controls could resull in the development of a noge-
down spiral,

For the purpoge of training in apina and spin recoveries, a 1 or 2
turn 2pin is adequate and should be ussd, Up to 2 turns, the spin will pro-
gress to a {airly rapid rate of rotation and a steep attitude, Application of
recovery controls will produce prompt recoveries (within 1/4 turn). Dur-
ing extended aping of two (o three turns or more, the spin will tend to
change inte a spiral, particulariy to the right. Thiz will be accompanied
by an increase in airspeed and gravity loade on the airplane. ¥ this oc-
curs, recovery should be gecormplizhed quickly by leveling the wings and
recovering from the resulting dive,

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

{1} VERIFY THAT THROTTLE IS IN IDLE POSITION AND AILERONS
ARE NEUTRAL,

{2} APPLY AND HOLD FULL RUDDER OFPOSITE TO THE DIREC-
TION OF ROTATION,

(8} JUST AFTER THE RUDDER REACHES THE STOP, MOVE THE
CONTROL WHEEL BRISKLY FORWARD FAR ENCUGH TO BREAK
THE $TALL. T
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(4) HOLD THESE CONTROL INPUTS UNI'IL ROTATION STOPS,
(5) BE ROTATION STOPS, NEUTRA LIZE RUDDER, AND MAKE A
SMOOTH RECOVERY FROM THE RESULTING DIVE.

NOTE

If disorientation precludes a visual determination of the
direction of rotation, the symbolie airplane in the turn

coordinator or the needle of the furn and bank indicator
may be referred to for this information.

Variaktion in basic airplane rigging or in weight and balance due to
ingtalled equipment or right seat cocupancy can cause differences in be-
havior, particularly in extended spins, These differences are normal and
wihil result in variations in the apin characteristics and in the spiraling
tendencies for spins of more than 2 turns, However, the recovery technigue
should always be uaed and will result in the most expeditlous recovery from
any spin,

Intentional spins with flaps extended are prohibited, since the high
speeds which may occur during recovery are potentially damaging to the
flap/wing structure.

LANDING
NORMAL LANDING

Nortmal landing approaches can be made with power-on or power-off
with any flap setting dasired. Surface winds and alr turbulence are ugupl-
Iy the primary factors in determining the most comfortable approach
speeds.  Steep slips should be avoided with flap settings greafer than 26°
due to a shght tendency for the elevator io oscillate under certain combi-
nations of airspeed, sideslip angle, and center of gravity loadinge.

NOTE

Carburetor heat should be ppplied prior to any significant
reduction or closing of the throttle.
Actual touchdown should be made with power-off and on the main
wheels firat to reduce the landing speed and subsequent need for braking
in the Ianding roll. The nose whesl iz lowered to the runway gently after
the gpeed has diminished to avoid unnecessary nose gear loads. This
procedure is especially important in rough or s0ff field landings,
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SHORT FIELD LANDING

For a short field landing in smooth air conditlons, make an ap-
proach at the minbmum recommended airspeed with full flaps using
encugh power to sontrol the glide path. (Blightly higher approsch
speads should be used under turbulent air conditions.) After all ap-
proach obstacles are cleared, progressively reduce power and maintain
the approach speed by lowering the nose of the airplane. Touchdown
should be made with power off and on the main wheels first, Irmme-
diately after touchdown, lower the nose wheel and apply heavy braking
as required. For maximum brake effectiveness, ratract the flaps, hold
the control whaal {ull back, and apply maximum brake pressure with-
out gliding the tires.

CROSSWIND LANDING

When landing in a atrong crosawind, use the minimum flap getting
required for the field langth, Jf {lap settings greater than 207 are used
in sideslips with full rudder deflection, some elevator oscillation may be
felt at norial approach speeds. However, this doeg not affect control of
the airplane., Although the crab or combination method of drift correction
Ay he used, the wing-low method gives the bast control, After touch-
down, hold a2 straight conrse with the steerable nose wheel and occcasional
braking if necessary.

The maximum allowable crosswind velocity is dependent upon pllot
capability ag well as aircraft Hmitations. With average milot technique,
direct crosgwinds of 15 knots can be handled with safety,

BALKED LANDING

In a balked landing (go-around) climb, reduce the wing flap setting
to 20° immediately after full powser is applied. If obatucles must be
cleared during the go-around elimb, reduce the wing flap setting to 10¢
and malntain & safe airspeed untll the obstavler are cleared. Above
3000 feot, loan the mixture to obtain maximum RPM. After clearing
any obatescles, the flaps may be retracted as the atirplane accelerates to
the normal Naps-up climb gpead.

COLD WEATHER OPERATION
STARYING
Prior to gtevting on a cold morning, it is advisable to pull the propei-
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ler through several times by hand to "break loose" or "limber" the oil,
thus congerving battery energy.

NOTE

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

In extramely eold (-18°C and lower) weather, the use of an external pre~
heater and fn external power source are recommended whenever possible
to obtain positive starting and to reduce wear and abuge to the engine and
electrical systern. Pre-heat will thaw the oil trapped in the oil cooler,
which probably will be congealed prior to starting in extremely cold tem-
peratureg. When uging an external power source, the position of the mag-
ter awitch 15 important. Refer to Section 7 under Ground Service Plug
Raeceptacle for operating details,

Cold weather atarting procedupes are as follows:
With Preheat;

(1} With ignition switeh OF¥F and throttle closed, prime the engine
four to eight strokes as the propeller ig being turned over by hand,

NOTE

Use heayy strokes of primer for best atomizatlion of fuel.
After priming, push primer all the way in and turn (o

locked position to avoid pogsibility of engine drawing fuel
through the primer, ‘

{2} Propeller Area -- CLEAR.

{3} Master Switeh -~ ON.

() Mixture -- FULL RICH.

(8} Throttle -~ OPEN 1/8 INCH,

(B) Ignition Switch -- START.

()} Release ignition switeh to BOTH when enpine starts.
(8) 0Qil Pressure -~ CHECE.

Without Preheat:

{1) Prime the engine six to ten strokes while the propeller is being
torped by hand with throttle ¢losed. Leave primer charged and ready
for stroke,
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{2) Propeller Area -~ CLEAR.
{3) Master Switch -- ON.
(4) Mixbare -- FULL RICH.
{5) Ignition Switeh -- START.
{6) Pump throttle rapidly to full open twice, Return to 1/8 inch
open position.
{1} Release ignition switch to BOTH when engine gtarts,
{8} Continue to prime éngine until it is running smoothly, or alter-
nately pump throttle rapidly over first 1/4 of total travel.
(8) 0il Preasure -- CHECK,
(10) Pull carburetor heat knob full on after engine has started.
Leave on until engine i= running amoothly.
(11) Lock primer.

NOTE

¥ the engine doos not start during the first few attempis,
or if the engine firing diminishes in strength, it iy prob-
able that the gpark plugs have been {rosted over, Pre-
heat must be used hefore another start is attempted,

]CAUTI&'}N‘

Pumping the throttie may cauvse vaw fuel to accumulate
in the intake air duet, creating a fire hagard in the event
of a hackfire, If this occurs, maintein & cranking action
to guek flames into the engine.  An outside attendant with
a fire extinguigher is advised for cold starts without pre-
heat,

During cold wenther operations, no indication will be apparent on the
oil temperature gage prior to takeoff if outside siy temperatures are very
cold. After a anitable warm-up period (2 to 5 minutes at 1000 RPM), ac-
celerate the engine several times to higher engine RPM. If the englne ac-
gelerates smoothly and the oil pressure remains nortnal and steady, the
airplane is ready for takeofl.

FLIGHT OPERATIONS

Takeofl is made normally with cavburetor heat off. Avoid excessive
leaning in cruise,

Carburetor heat may be used to overcome &ny occagional engine
roughness due to fce.

When operating in temperatures below -18°C, avold using partial car-

4-22



CEBENA EECTION 4
MODEL 172N NORMAL PROCEDURES

buretor heat. Partial heat may increase the carburetor air temperature
to the 0° to 21°C range, where icing is eritical under certain atmospheric
conditions.

HOT WEATHER QOPERATION

Refer to the general warm temperature atarting {nformation under
Starting Engine in this section. Avoid prolonged engine operation on the
ground.

NOISE ABATEMENT

Increased emphasis on improving the quality of cur environmant
requires renewed effort on the part of all pilots to minimize the effect of
airplane nojse on the publie,

We, 4z pllots, can demonatrate our concern for environmental im-
provement, by application of the following suggested procedures, and
thereby tend to build public support for aviation:

(1) Pilots operating atreraft under VFR over ontdoor pssemblics of
persons, recreational and park aress, and olher noise-sensitive
areas should make every effort to fly not lesg than 2, 000 feet above
the surface, weather permitting, even though flight at a lower level
mAY be congistent with the provisions of government regulations.

(2} During departure from or approach to an airport, climb aftep
talkeoff and descent for landing should be made &0 as to avoid pro-
longed flight at low altitude near noise-sensitive areas,

NOTE

The above recommended procedures do not apply where
they would conflict with Alr Traffic Control clearances

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

altitude of less than 2, 000 feet 15 necessary for him to

adequately exercige hig duty to see and avoid other air-
craft,

The certificated noise level for the Modal 172N at 2300 pounds maxi-
mum weight is 73.8 dB(A). No determination has been made by the
Federal Aviation Administration that the noise levels of this airplane
are or should be acceptable or unacoeptable for operation at, into, or
out of, any airport.
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INTRODUCTION

Performance data charts on the foliowing prges are presented so
that you may know what to expect from the alyplane under various
conditions, and also, to facilitate the planning of flights in detail and
with reasonable accuracy. The dats in the charts has besn computed
from actual flight tests with the airplane and engine in good condition
and using average piloting techniques.

It ghonld be noted that the performance information presented in
the range and endurance profile charts allows for 45 minutes reserve
fuel baged on 45% powey, Fusl flow data for cruise is based on the
recomimended lean mixture setting. Some indetemninate variables
sudh a5 mixture leaning techaique, fuel metering characteristics, en-
gine and propeller condition, and air turbulence may acoount for varia-
tions of 10% or more in range and sndurance. Therefore, it is impor-
tant, {0 utilize all available information to estimate the fuel required for
the particular fight.

USE OF PERFORMANCE CHARTS

Performanca datn is presented in tabular or graphical form to illus-
tratp the effect of diffarent variables. Sufficiently detailed information
is provided in the tables s¢ that conservative values can be selected
and nsed to determine the partioular performance flgure with reasona-
ble accuracy.

SAMPLE PROBLEM

The following sample flight problem utilizes information from the
various charts to determine the predieied pecformance data for a typi-
cal flight. The following information iz known:

AIRPLANE CONFIGURATION

Takeoff weight 22580 Pounds
Usable fuel 40 Gullons
TAKEQFF CONDITIONS
Fiald pressure altitude 1500 Feot
Temperature 28°0 (18°C above standard)
Wind component along ronway 12 Knot Headwind
Figld length 3500 Faat
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CRUISE CONDITIONS
Total digtancs
Pregsure altitude
Temperature
Expected wind enroute

LANDING CONDITIONS

OEESNA
MODEL 172N

480 Nautical Miles

5300 Fest

20°0 (18°C above standard)
10 Knot Headwind

Field prezsgure altitude 2000 Foet

Temperature BH°C

Field length 4000 Feet
TAKEQFF

The takeoff distance ehart, figure 5-4, should be consulted, keeping
in mind that the distances shown are based on the short field tech-
nique. Conservative distances can be eatablished by reading the chart
at the next higher value of weight, altitude and temperature. For ax-
mmple, in this particular sample problem, the takeolf distange informa-
tion presented for a weight of 2300 pounds, prassure altiinde of 2000 feet
and a temperaturs of 30°C should be used and yesulis in the following:

Ground roll 1075 Feet
Total distence to ¢leay a 50-ipot chstasle 1815 Feet

These distances pre well within the available takeoft {ield length.
However, a correction for the effect of wind may be madse baged on Note
3 of the takeoff chart. The correction for & 12 knot headwind is:

12 Knots

=13 s,
S Bnots " 10% =13% Deoreasge

This results in the following distances, corrected for wind:

Ground roll, sero wind 1075
Decresze in ground roll

(1075 feet x 18%) 40
Corrected ground roll BES Faeet

Total distancs to clear a

50-foot obstecle, 2ero wind 1816
Digerease in total distanee

(1915 feet » 13%) 249
Coyrected total distance

to clear a 50-foot obstacle 1688 Feot

b-4



CESBNA SECTION &
MODEL 1724 PERFORMANCE

CRUISE

The oruising altitude should be selected based on & consideration of
trip length, winds aloft, and the airplane's performance. A typical
eruising altitude and the expected wind enroute have been given for
this sampla problem. However, the powey setling selection for ¢ruiss
mmust be determined based on several considerstions. Thess include the
erulse performance characteristios presentsd in figure §-7, the range
profila chart presentad in figure 5-8, and the endurance profile chars
presented in figure 5-9.

The relationship between power and range is lllnstrated by the
range profile ohart. Consideralle fuel savings and longer range result
when lower power settings are used.

The range profile chart indicates that use of 85% power at Ho00 feet
yields a predicted range of 523 nautical miles with no wind. The endn-
rance profile chart, figure §-9, shows a corresponding 4.7 hours.

The range figurs of 523 nautical miles is corrected io account for
the expected 10 knot headwind at 5800 feat.

Range, zeroc wind 583
Decraase In range due to wind
(4.7 hiours * 10 knot headwind) A7
Corrected range 476 Nautical Miles

This indicates that the trip can be made without a fuel stop using ap-
proximately 85% powaer.

The cruise performance chart, figure §-%, is enterad af 0000 feet
altitude and 20%C whove standard termperature. These values most
nearly oorrespond to the planned altitude and expected ternperature
conditions. The engine speed chosen is 2600 RPM, which results in the
following:

Fower G447
True airspeed 114 Knots
Cruige fuel flow 7.4 GEH

The power computer may be used to determine power and fuel con-
gumption more accurately during the flight.

FUEL REQUIRED

The total fuel reguirament for the flight may be estimated vaing the

G5
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performance information in figure 5-8 and 5-7. For ths sample prob-
lem, figure $-6 shows that a climb from 2000 feet to 5000 faet requires
L3 gallong of fuel. The corresponding distance during the climb is 8.
nautical miles. These values are for a standard temperature and are
sufficiently accurate for mogt flight planning purposes. However, o
further correction for the effect of temperature may be mads as noted
on the ¢limb chart. The approximate effect of a non-standard temperas
ture is to inereage the time, fusl, and distance by 10% for each 10°C
above standard temperature, due to the lower rate of climb. To this
cage, asEUmMIng a temperature 18°C above standard, the correstion would
he:
0

%—gjg—g x 10% = 168% Inoreasze
With this factor included, the fusl estimate would be calculated as fol-
lows:

Fuel to climb, standard temperature ‘ 1.3
Inorease due to non-standard temperature

(1.3 » 168%) 0.2
Corrected fuel to ¢limb 1.5 Gallong

Using a similer procedure for the distance to olimb resulty {n 10 nauti-
cil miles.

The resultant gruige distance is:

Total distance 480
Climb distanoe 10
Cruise distance 450 Nautioal Miles

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

114
-10
104 Knots
Thervefore, the time required for the oruise portion of the trip is:

450 Nautica] Miles

104 Knots = 4.3 Fours

The fugl required for crulse is:

4.3 hours ~ 7.1 gallons/hour ~ 30.5 Gallons

8-6
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The total agtimated fuel regunired is as follows:

Engine start, taxi, and takeoff 1.1

Climb 1.5
Cruize 30.5
Total fuel required 83.1 Gullons

This will leava a fual reserve of

40,0

6.9 Gallons

Ongce the flight is underway, ground speed chechs will provids a
more accurate basis for estimating the time enroute and the corres-
ponding fuel regquired to complete the irip with ample reserve.

LANDING

A procedure similar to talseoff should be uszed for eslimating the
landing distance at the destination airpert. Figure 5-10 presents land.-
ing distance information for the short field fechnigue. The distances
sorresponding to 2000 feet and 30°C are as follows:

Ground rol} 380 Feet
Total digtance L0 clear a 50-foot obstasle 1370 Feet

A correction for the effect of wind may be made based ofi Note 2 of the
janding chart uging the same procedure as outlined for takeoff,

§-7
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AIRSPEED CALIBRATION
NORMAL STATIC SOURCE

FLAPS LP
KIAS 40 50 60 V0 80 90 wy Mo 1200 130 140
KCAS 49 B 62 YO BO A9 98 108~ 118 128 138
FLAPS 109
KIAS 4 80 B0 7D BO  B5  --- - car oo oo
KCAS 48 8BS B2 71 BD BB - - rne owee —o-
ELAPS 4D%
KIAS 40 80 @80 70 BD 85 o .vr oo cnr cne oooe
KCAS 47 B4 @2 7t Bl BB ---  ees eoe crn wwa

Figare §-1, Alraspead Calibration (Sheet 1 of 2)
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AIRSPEED CALIBRATION
ALTERNATE STATIC SOURCE

HEATER/VENTS AND WINDOWS CLOSED

SEQTION &
PERFORMANCE

ELAPS UP

NORMAL KIAS 40 B0 B0 70 80 B0 W0 MO0 120 130 140
ALTERNATEKIAS { 38 BT &1 7t 82 81 101 111 121 131 141
FLAPS 100

NORMAL KIAS 40 80 80 70 80 8B --- ... L. - L__
ALTERNATEKIAS | 40 51 61 71 BT B5 --- --- cau  auw -
FLAPS 40°

NORMAL KIAS 40 50 B0 Y0 BO BB ..s wa- oo onn oo
ALTERNATE KIAS | 38 60 80 70 78 B3 --- ~us con oo ouu

HEATER/VENTS OPEN AND WINDOWS CLOSED

ELAYS P

NORMAL KIAS AQ 60 B0 70 B0 80 MO 110 120 130 140
ALTERNATEKIAG | 38 48 8% 70 80 B9 BS 108 118 128 139
FLAPS 107

NORMAL KIAS 40 50 60 70 BU B5 -r evs cnn owww oma-
ALTERNATEKIAS | 3B 40 BY 60 780 B4 -v- -vr wus oo —un
ELAPS 40°

NORMAL KIAS 40 50 60 70 BO B8 --- --e wam oo- o-.
ALTERNATEKIAS | 34 47 B7 B7 77 BT +vv wue con mu wuw

WINDOWS QPEN

FLAPS Up

NORMAL KiAS 40 0 60 70 8O 90 100 110 120 130 140
ALTEANATEKIAS | 26 43 &7 70 B2 831 103 133 123 133 1432
FLAPS 107

NORMAL KIAS 40 50 60 0 BO BB --n  esc oo mma wan
ALTERNATEKIAS | 25 43 57 68 80 B8 v-v ~ue wue e cuma
£1 APS 409

NDRMAL KIAS 40 B0 BQ 70 B0 BB ear maw oo oo ..
ALTERNATEKIAS | 25 41 B4 B7 78 B4 - +oo vem wew  —o-

Figure §-1. Airapeed Calibration (Sheet 2 of 2)
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TEMPERATURE CONVERSION CHART

120

100 |-

80 s M ;

60

4D

DEGAEES - FAHREMHEIT

20 =

-20

.40
40 20 o 30 a0 60

REGREES « CELSIUS

Tigurae 5-2, Temperature Conversion Chart
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STALL SPEEDS

CONDITIONS:
Power OFf

NOTES:

1. Maximom attitude loss during o stall recovery may he as much as 180 faest,
2, KIAS values are approximata.

MOST REARWARD CENTER QF GRAVITY

ANGLE OF BANK
WEIGHT FLAP
LBS | DEFLECTION o° 30° 450 60°
Kias { Keas | xias | keas | kias | koas | kIAs [Kcas
UF 42 | 5o | 45 | s4 | so | 8o | e | w1
300 109 a8 47 40 51 45 56 54 &t
‘ 40° a8 44 as a7 43 52 51 B2

MOST FORWARD CENTER QF GRAVITY

ANGLE OF BANK

WEIGHT FLAP
L8% | DEFLECTION the ago 45% i

KIAS | KCAS | KIAS | KCAS | 1GAS | KCAS | KIAS [KCAS

813 41 53 51 &7 56 83 6B 75
2300 109 44 51 47 55 B2 &1 G2 12
ag” 4 47 44 51 48 ] 58 66

Figura §-3. Stall Speeds

§-11



{g jo 1 12208} 2ouElsY] JIOSHEL, $-§ SandLl

<7
2]
35
ML os6S  FoBoE| doE iSpBE] SEFE | SOB1? Ofle Pgsori 08 | OSSEHE 0DOB
Cm GEGE [OGBL| SPCE [85LE1 OOCE | OE9L} Of£F [ OISE] GOSZT | OOPL) OOOL
5 SZEE [s0LL! GRBZ ISESEf OBO9T | Sévii s8vT 1 geci} SOET | SOEL| 000D
= S6LE fOPSE| S69¢ JSErL]| Cive | SEEL avEz [0pEL] G402 | OSHL| 0DOS
Oi5z  [QOpe! SEET 1COSE| SALE || szoz [gzelf o088t | SPOL| O0O%
97z FOLETLf Siiz {amiL] oese |00y | seml (s20il Olel fOSE | ODOE
GS0E  PGSiE] SeSE |SrObf oBfr |DOOVE ofoy [ oEs 561 | 898 [ O0OT
o081 [OQSOE| SPLE 086 OEgE | SEE 61 fOoGE ozl | 05L [ GOOE
oG£ o096 085t {968 O6FL [SER | OBEL  fG&fL O0EL f0Te [YS | 6% {25 | 00T
S0 £4 05 TION S0 14 061 T30 {880 14 06} TT0H [ S20 14 D5} 1THOMTSE0 14 95 110 14 G6] 440
YT 0L [ONYDIYIID 0L oNE0[EY3 10 OL|ONES [HYIT0 QLIQNEDYIID oL ighun] g | AV (44
WLIOL TYLOL TWLOL TVLOL TYLOL Frw | gers 581
SSaNd| ggays |LHOER
Dl JglE A Tt Jgl F40EYL

SRCTION &
PERFORMANCE

unbyy )0 panodB,, Bt po wG) AQ SAoUEISID dvEeaalt heawing sseuS Rap B L0 UonBsado 104
RIONX F RS 10y
L0 AQ SEOEEISID SSeasolE CSpoay g1 01 On SPUERYIE] UM UORERD Jog faisdieay RO § Y088 205 %01 SIOuUBSp assndoag
“dRUn MEs
‘BRI Jey B A g enunxe 2ab 00 paueop M PIROLS 24mINIAL 351 "UGIEAS|S 193] QOO0 0GR SRS} LB0L) HOXEE] O 1034

413 I¥CHS

SB100EZ IHOIIM WRWIXV W
JONVISIQ 4403NV]L

§ UDRIRS b3 paypoeds se anbiuge plEp Hogg

¥
e
[

L

EZE0N

pulgy CHEF

Aesuny Adg ‘jasan "pamsd
B5EI|TH IWBLE ©1 IO HEOIYE [N
dpy sde|f
SHNOLEHKOD

§-12



(g 3 g 1e9ys) aduels|] JJOaEL p-g 2andid

SRCTION ©
FERFORMANCE

CEBBNA
MODEL 172N

SBEE [ OfEl1f OPEZ [OETE| sooe | oree| sEs. leooi| oscl 586 | 0008
SPIT Joepif O00T Poilry somt | seoi| ovfl | sse 0zl 68 | DOOL
o6l ] sBoif 0181 forok| os9r |ove | sist |ses QL oig | ooos
s/l &8s | 0¥y [0S ge51 | 5gg | sErl  jE6L orel o¥s | so0s
SESL | sSER § SEF  {gEm ool |ose | soel g oIZE 0Lg | OO
SSyE ] gig | 995k joas sizt [ oke | ssLL (oag CTENY SE9 | OOOE
QEEE | 9w | GrZL  }gse oLl lska | osEDL iS00 gzob | 099 | ogon
51zt jomg | oLl | seg oLtoE foes | osoot joss O%8 515 § OOl
gerl | ogg SF0L | opag G586 OFs } OZE 508 585 0y 118 | w9 | tp | cose
080E § Omo| 99B8Y |O099ei 9u9f foget] Osvr  {SbEL} sfzz | syEid odoe
GSLE | GESE| 085 |OvEi 08ET | olpi] OKZZ | SETE] OSOE | OEEL] OODOL
SigZ oLgl| OoEZ |GrZbi OblE | gmii] osst {001 ]  OsE: gzo1l 0009
OSZZ | oPZLy S£0T |eSiii S5E61 | Sio1] SOBL | OO0t ool GEG | 0005
sioz | oeit| o8el  |osort ssii |oms | ovsl | OiE §ZG1 %8 | GO0F
oEgl | sEol| oLl | S%E st |oes | osyr (088 06s1 Gif | COOE
co31 | 528 GSGlL  jOLE vl |olg | ©9gl | esL 0LEd 0oL | 000T
0Z51 | 0S8 0TFl  PSBL oget  |owe | stEL | 088 §914 o3 | 000
o6eL [ OBE O0EL a7 ogzi  |osg orLL | OES DLOE ges 15 {as | os | o;me
SEO 14 05 1108530 14 05 TI0M8 | S80 £3 05] V108 S80 1£ 05 T108 590 12 05 1104 A OE| 440
HYIND 0L | ENHESHHYIND QLJANED Uy 10 OL[ONED U0 oL ianus jlyvaip otlanunt ¢4 | LY [140
IY10E FEOL TYEDL 1ri0L IPEDL PRI, 5687
i mm.MWm EHS|3M
Ol JollE Tl IolE Tl 303N vLE

BILO0N QMY SNOELIGNGD IAVIHL0 Y44 HOd 1 L3THS 0L H343Y

971 006t

011 [HOHS |

GNY 58T 00T
FDNVISIQ 3303%V1

5=13




SECTION 5

CESSNA
PERFORMANCE MODEIL 174N
RATE OF CLIMB
MAXIMUM
- CONDITIONS:
Flaps Up
Full Throttle
NOTE:
Mixture leaned above 3000 feet for maximum RPM.
WEIGHT PEE?‘S g’k.él'\é'lg RATE OF GLIMB - FPM
LBS 0 0 14]
FT ICIAS ~209¢ oo 20%¢C 409¢
2300 5.k 73 B7B 815 TES §a5
2000 72 766 705 650 580
4000 71 656 BOG 546 485
8000 70 545 45845 A4 388
8000 (533 440 3980 338 280
10,000 &8 335 285 230 e
12,000 67 230 180 --- -
Figura 5-5, Hate of Climb



CESENA BECTION &
MODBEL 172N PERFORMANCE

TIME, FUEL, AND DISTANCE TO CLIMB

MAXIMUM RATE OF CLIMB

CONDITIONS:
Flaps Up
Eull Throttle
Standord Temperature
NOTES:
1. Add 1.1 gallens of fue! for englne start, wxi and takeott allowence,
2, Mixture leaned above 3000 feet for maximum RPM.
3. Increase tirmne, fuel and distance by 10% for sach 10°C above standard temperature.
4. Distances shown are besed an zero wind,
PRESSURE CLIME | RATE OF FROMSEA LEVEL
WEIGHT § o mitune | TEMP d sieen | cuims
LB P C i"wias | epm | TIME [FUEL USED | DISTANGE
MiN | GALLONS NM
2300 3L, 15 73 770 0 0.0 0
1000 13 73 728 1 .3 2
2000 t1 73 875 3 0.8 3
3000 2 72 630 4 0.8 5
4000 7 71 BBO 8 1.2 8
5000 5 Fa| 53§ B 1.8 10
6000 3 70 485 10 1.8 12
7000 1 69 440 12 2.3 16
a0a0 B 69 380 18 27 19
2000 -3 6B 345 17 3.2 22
10.000 -5 6d 208 21 37 27
11.000 -7 67 250 z4 4.2 az
12,000 -8 67 200 28 4.9 a8

Figure §-6. Time, Fuel, and Distance to Climb
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SECTION & CESSNA
PERFORMANCE MODEL 172N

CRUISE PERFORMANCE

CONDITIONS:
2300 Pounds
Recommended L.ean Mixture

This Table Superseded - See Air Plains Supplement page 13

20%C BELOW STANDARD 209¢ ABOVE
PRESSURE STANDARD TEMP TEMPERATURE STAMDARD TEMP
ALTITUDE| "M I % %
bk e LKTAS] GPu § % txras| een | % | kias| Gpu
2000 {2500] --- | "] -1 75 | 16 | 84} 71 | 115 | 7.8
2a00f 72 | 111 | o} 67 {11 | 78% 83 | 110 | 73
2300 64 | 1086 | 711 6o {105 | &7 56 | 108 | 63
2200} o6 {101 | 62{ s3 |00 | 61§ 50| 9o | 58
2100} 50 | 95 | s8] a7 | 94| ssf 45 | 93 | 54
4000 fo5so| <«- { «a- | --= ] 75 [ 18| 84 71 {118 | 70
2800) 78 {118 1 85| 71 | 18| 8so0f &7 | 115 | 75
2400 @8 {111 | 76| ea | 10| 71} 80 | 108 | 87
53001 60 {106 | e8] 57 | 105 | Ga] 54 | 104 | 61
22000 54 {100 | 61| 81 | 95| se| a8 | 98 | 57
3760f 48 | 84 | 55| 45 | o3| BB 44 | 92 | 53
6000 {2600} -~ | === } -«- | 75 [ 120{ ga | 7 | 120 | 79
2500 72 116 | a1 | &7 (1161 76| 64 | 112 | 7
24001 64 110 7.2 60 108 6.8 57 109 6.4
2300| 57 | 105 | 65| 54 | 104 ] a2 | 82 [ 103 | 5@
2001 51 98 59 48 9B 57 a7 a7 5.5
2100| 46 | 93 | 56| 44 | w2 ] 54] 42 | o1 | 52
6000 [2680) --- [ -«- [ --- | 75 122 ] sa ] 71 Ja22 {78
2600 76 {120 | as | 71 | 120 ] 80} &7 {119 | 75
7500) 88 [ 115 | 77| 84 | 114 | 72| 60 | 113 | 88
2400| 61 |10 | 69| 56 | 109 | 65| 55 | 108 | 62
2300| 55 |10a | 62| 52 | 103 | so) s0 | 102 | 58
2200 48 | o8 | 87| a7 | 97| 65| 45 | 96 | 54
10,000 f2e50| 78 {122 | 85| 71 |22 | ao| &7 121 | 75
2600| 72 }120 | 81| es | 118 | 76| 64 | 178 | 73
28001 &5 114 7.3 61 114 G.8 53 112 6.5
2400| 58 {108 | 65| 55 | tos | 62| 82 | 107 | 60
2300 52 {103 | so| 50 | t02 | 58| 48 | 101 | 586
2200| 47 | 97 | 56| a5 | 96} sa{ a2 | 95 | 53
12.000 j2e00] 68 {113 | 77| es |18 | 7214 61 | 117 | 68
25001 62 {114 | sa| 58 | 153 | 651 55 | 111 | 6.2
2400 &6 108 8.2 53 107 8.0 51 1086 5.8
53001 50 {102 | BB | 48 (101 | 561 46 | 100 | 55
52001 46 | 96 | 55| 44 | 95 | 541 43 | 94 | 53

Figure 5-1, Cruise Performance
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CESSNA SECTION 5
MODEL 172N PERFORMANCE

RANGE PROFILE
45 MINUTES RESERVE
40 GALLONS USABLE FUEL

CONDITIONS:

2300 Pounds

Recommended Lean Mixture for Cruige
Standard Temperature

Zaro Wind

NOTES;

1, This chart aliows for the fuel used for engine start, taxi, takeoff and ¢limb, and the
distance during elimb as shown in fgure 5-6.

%, Reserve fuel iz basad on 45 minutes at 45% BHP and is 4.1 galions,

200 kT{\Sﬁ;,!’qhg‘x 56 KTAS
S KTASI
Sl
py
16,000 )
Y
o
2000 . {94 KTAS 1]
- .-“['.1224_ M15 106 KTAS i
il KTAS ]l KTAS
w ]
' ]
g H000 f
=1
t s
[ | A {1
= 118 _| 111 103 KTAS
< 4000 mh-n_‘_KTA - -KTAE.E_E |82 KTAS. L.
1] Hid
B N MR
2000 wn‘?{ i I aﬂémsi
-2 il & o
- f‘-':jh 14T 8} 1072 100 KTAS T
sL L KTAS T KTAS 90 KTAS "]
450 500 550 600 B50

RANGE - NAUTICAL MILES

Figure 5-3. Hange Profile (Sheet I of 2)
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SECTION & CESSNA
PERPORMANCE MODEL 172N

RANGE PROFILE
45 MINUTES RESERVE
50 GALLONS USABLE FUEL

CONDITIONS:

2300 Pounds

Recommended Lean Mixtura for Cruise
Standard Termperatury

Zara Wind

NOTES:

1.  This chart aHows for thae fual used for engine start, taxi, takeoff 2nd glimb, and the
distance during climb as shown in figurs 5-6,

2. Reserve fuel is based on 45 minutes at 45% BHP and is 4.1 gallons,

12,000 [ 108 P
: A KTAS 1T 39, (KTAS-
"-_:S\'!—J 18 KTAS
10,000 «fF $
vl I
;:} 1, g4 KTAS
= B0 A S KTAS [T 16 KIAS [ 108 KTAS
< /
: ]
8 6000 ]
i f ] i
'.,,
z 4000 k- SELLE icTAs'I;111 KTAS 103 KTAS
- g ] mia7 KTAS
i ’! =1 g g
&y & &2
200042 = iR
f‘g] :‘:_' u_.._..:g d
. 3 [ODI K r&s.
s -~£;1J‘KK.TA$'IL“{1 07 KTas- e
600 850 =00 L 51

RANGE - NAUTICAL MILES

Figure 5-8. Hange Profile (Sheet 2 of 2)



CESSNA

BREOTION 5
MODEL 178N FPERFORMANCE

ENDURANCE PROFILE
45 MINUTES RESERVE
40 GALLONS USABLE FUEL

CONDITIONS:
2300 Pounds

Recormmended Lean Mixture for Cruise
Standard Temperature

NOTES:

1. This chart allows lor the fuel used for engine start, texi, takeoff and climb, and the
time during elimb as shown in tigure 5-6,

2. Regerve fysl is based on 458 minutes ar 45% BHP and is 4.1 gallons.

12,000

7
‘i"( -
£ 1
£
10,000 A%;,
fwr/
8000 %‘
" |
[ih)
L.
8 o000
wd
E =% o e 1 frd E]]
-t Wil |l
Z =T % 2
4000 L1
g2 2 ) |
2000
S‘L‘a 4 B & 7

ENRURANCE - HOURS

Figure 5-9, Endurance Profile {Sheet 1 of 2)
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SECTION &

CESSNA
PERFORMANCE MODEL 172N

ENDURANCE PROFILE
45 MINUTES RESERVE
50 GALLONS USABLE FUEL

CONBITIONS:
2300 Pounds
Recommeandsed |agn Mixture for Cruige

Standard Temparature
NOTES:

1. This chen elows for the fuel used for engine start, taxi, takeoff and olimb, and the
tima during climb as shown in figure 5-6,

2, Reserva fuad Is basad on 45 minutas ar 45% BHP and is 4.1 gallons,

12,000

T
AAAAA T
fvd 1
&} {
10,000 S - .
|1 o b oo
B
- BO00
[¥1])
& »
' L . i
& 5000 “
e [ BN
= - e -
wd - L wd LU [T
£ j= = \
4000
R Ik immme AR
2000
11,
' l
8L, bl 1
g B 7 8 o

ENDURANCE - HOURS

Plgure 5-8, Endurance Profile (Shest 2 of 2)
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SECTION B
PERFORMANCE

This table Superseded - See Air Plains Supplement page 12

CERSNA
MODEL 172N
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CBEENA SECTION 8
MODEL 172N WEIGHT & BALANCE/
EQUIPMENT LIST

INTRODUCTION

This section deacribes the procedure for establishing the basic empty
weight and moment of the airplane, Sample forma are provided {or refer-
ance. Procedures for caleulating the weight and moment for various opex-
atiops are also provided. A comprehensive list of all Cessna equipment
available for this airplane ig incladed at the back of this section.

It should be noted that apecific information regarding the weight, arm,
moment and installed equipment list for thiz airplane can only ke found in
the appropriaste weight and balance records carried in the airplane,

AIRPLANE WEIGHING PROCEDURES

(1) Preparation:
a, Inflate tives to recommended operating pressures.
b, Remove the fuel tank sump quick-drain fittings and fuel
gelector valve drain plug to drain all fual.
¢, Remove oll sump drain plug to drain all oil,
d. Move sliding seats to the most forward position.
e, Ralge {laps to the fully refracted pogition,
I, Place all control surfaces in neutral pogition.

(2} Leveling:
g, DPlace scales under epch wheel {minimum scale capacity,
500 pounds noge, 1000 pounds each main).
b, Deflate the nose tire and/or lower or raise the nose strut to
properly center the bubble in the level (see Figure 6-1),

(3) Weighing:
&, With the airplane level and brakes released, record the
weight shown on each gcsle, Deduct the tare, if any, from each
reading,

(4) Measuring:
a, Obtain meagurement A by mensuring horizontally (along the
airplane center line) from a line stretched hetween the maln
wheel cantera to a plumb bob dropped from the firswall,
b. Obtain measurement B by measuring horizontally and paral-
lel to the airplane center Mne, from center of noge wheel axle,
left side, to a plumb bob dropped from the line beiween the main
wheel centers, Repeab op right side and average the mepsure-
ments.

6-1



SECTION 8
WEIGHT & BALANCE/
EQUIPMENT LIBT

CEGBNA
MO, 172N

Datum

Sta. 0.0
{Firewell,
Front Facs,
Lowar Portion)

Leval at upper door sill or

A — ieveling serows on left side
e I of tailcone,
N L&R
Seate Podition Scale Reading ‘Tare Symbof Met Weight
Lelt Wheel L
Right Wheal R
Nosa Wheal N
Sum of Net Weights {As Weighed} w
K= ARM = {A) - (N2 (B); M= PN ix 1=1 }IN.
W { )
Moment/ 1000
ltem Weight (Lbs) X C.G. Arm {in) =  [Lbg=In.)
Airptane Weight (From tem B, page 6-6}
Add Dil:
No Oil Filter {B Qts at 7.5 Lbs/Gnl) -14.0
With Ot Filter (7 Ots at 7.5 Lbs/Gal) =140
Add Unusable Fuel:
Std. Tanks (3 Gal at & [bs/Gal} 46.0
L.R. Tanks {4 Gal at 6 Lbs/Gal) 48.0
Enutpment Charges
Airplana Basle Empty Weight

Flgure 6-1. Sample Atrplane Welzhing
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SECTION 6 CESSNA.
WEIGHT & BALANCE/ MODEL 178N
EQUIPMENT LIST

{5) Using weighis from (3} and measurements from (4) the airplane
weight and C, G, can be determined.

{8) Baaic Empty Weight may be detarmined by completing Figure 6-1

WEIGHT AND BALANCE

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

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

NOTE

In addition to the basic empty weight and moment noted
on these records, the ¢, g, arm (fugelage station} is also
shown, but need not be used on the Sample Loading Prob-
iem, The moment which is ghown must be divided by
1068 and thia value uaed as the moment/1000 on the
loading problem.

Use the Loading Graph to determine the moment/1000 for each addi-~
tional item fo be earried; then list these on the loading problem.

NOTE

Loading Graph information for the pilot, passenzers,
and baggage is based on seats positioned for averape
ocenpants and baggage loaded in the center of the bag-
gaga areas as shown on the Loading Arrongements dia-
gram. For loadings which may differ from these, the
Sample Loading Problem Hats fugelage stations for these
items to indicate their forward and aft o.g. range limi-
tations (seat travel and bagrage area limitation, ). Ad-
ditiong]l moment caleulations, based on the actual weight
and c. g, arm (fuselage slation} of the item being loaded,
mugt be made i the position of the load 15 different {rom
that shown on the Loading Graph,

i3]



CESENA SECTION 6
MODEL 172N WEIGHT & BALANCE/
EQUIPMENT LIST

Total the weights and moments/1000 and plot these values on the Cen-
ter of Gravity Moment Envelope to determine whether the point falls with-
in the envelope, and if the loading i acceptable.

STATION STATION
{6.G. ARM [C.G. ARM)

LOADING
ARRANGEMENTS "'”--

[ECR L]

¥
ar
130 A

.' o

{AR PASL,

* PlIot or pamneRter Eobiur of Sravily

"REAR PASE.
uy ndjuatable senis posidloned for 7 m— ” 73

average pecupanl,  Nupliero L6 paesn- Ry

thoapt indleate furward apd aff imild
of nrgupam center of grovity zange. *tog

¥ Arm meuaured by the conla ol the tog —— 108

LewRA ShaWh . BAGOAEE
ARLA 2

WEXPE! Fhe rear cabln wokt taperotlate siotlen 108)

F it I.w.::ga wall {agproximate ntu\;uﬂ 142} 142 wumam 147 e

h il Siderlor rofercu
YoTale for detormivens the kntalbot of BACTAES STANDARD QFTIONAL
aroa (nddayn statlons. SEATIMG BEATING

Figure 6-3. Loading Arrangements
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WEIGHT & BALANCH/ MODEL 172N
BEQUIPMENT LIST

CABIN HEIGHT MEASUREMENTS

AFt BAGOAGE AREA

T
‘OIAH
£

&5.2
DOOR OPENING DIMENSIONS
WIDTH | WIDTH | HEIGHT | HEIGHY ez Y DT R s
(TOP] J{BOTIOM) | (FRONT) | (REAR) -Lw&mmmw
CABIN DOOR g ¥ 440 41 *EARIN PLOOR
BAGGAGE DOOR| 15%” A 22" 21 i i

CABIN WIDTH MEASUREMENTS
g

IHSTRUMENT PANEL oe——REAR DOORPO5T BULKHEAD

o ——y
" 4 £
I

7

LR

1
TN ny  #33%"
.A‘ *35 I
Yt *25' T §o@n
pra e g
N Y
\E\ b ™ \: -
b -
cAmNIIi!IIll!illl H2

STATIONS © 10 20 38 48 40 &0 { 70 BO 9¢ 100 30 120 13 147
[C.3. ARMSE) !

Figure 8-4, Internal Cabin Dimensions
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CESGNA SECTION 6
MOQLEL, AVEN WEIGHT & BALANCE/
BEQUIPMENT LIST

EQUIPMENT LIST

The foilowing equipmant iist is 2 comprehensive tist of ait Cessna equipmant available
for this alrplane. A separate equipment Hst of Hems instatlad in your specific alrplana
is provided in your aircraft file. The followlng Nt and the specific list for your sirplane
have a similar order of listing,

This equiprment tist providey the tollowing information:

An item number gives the identification nismbaer for the itern. Each nuember i
greflxed with 8 letter which identifies the dezeriptive grauping {example:
A, Powerplant & Accossavies) undar which it is listed. Suffix latters idantify
the agquipment ag a required itery, 3 standard item or an optional item, Buffix
lettors are as follows:

-R = requirad items of aquipmeant for FAA certification

-§ = standard aguipment items

-1 = optional eguipmant ttems replacing required or standard items

«A = pptionsl equipment itams whichk are in addition to reguired or

standard items

A relerence drawing column provides the drawing number for the item.
NOTE
If additional equipment is to be instadled, it must be done in secord-
ance with the reference drawing, accessory kit Instructions, or &

separate FAA epproval,

Columng showling weight [in poiinds) and arem (o inches) provide the weight
ant center of gravity location for the aquipment.

NOTE

Unless gtherwize indicatad, true valuas {not nat change values) for the
weight and arm are shown. Positive ayms are distances aft of the
girplane datum; negative arms are distances forward of the datumn,

NOTE

Asterisks (*} after the itern weight and arm indicate complete agsem-
bly instaltations. Some major componants of the assembly are listed
ot the Hines immediately following. The summation of these maior
components doss not necessartly squal the complets assemhly inssal-
iation,
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INTRODUCTION

Tlis section provides deacription and operation of the airplane and
its gystems, Some equipment described herein is optional and may not
be inatalled in the airplane. Hefer to Section 9, Supplements, for deiails
of other optional systems and equipment. ‘

AIRFRAME

The construction of the fuselape is & conventionil formed sheet metal
buikthead, stringer, and skin design referred to as sami-monocogue.
Major items of gtructure are the front and rear carry-through spars to
which the wings are attached, a balichead and forgings for main landing
gear attachment 4t the base of the rear doorposts, and a bulkhead with
atfaching plates at the base of the forward doorposts for the lower attach-
ment of the wing struts. Four engine mount stringers are also attached
to the forward deorposta and extend forward to the firewsll.

The externally braced wings, containing the fuel tanks, are con-
structed of a front and renr spar with formed sheeot metsl ribs, doublers,
and stringers. The entire strooture is coverad with aluminum skin.
The front spars are equipped with wing-to-fuselege and wing-to-strut
attach {ittings, The aft spars are equipped with wing-to-fuselage at-
tach fittings, and are partisl-span spars. Conventional hinged ailerons
and singla-siot type flaps are attached to the trailing edge of the
wings, The ailerons are construgted of a forwsard apar containing a
balance weight, formed sheet metal ribs and “V" type corrugated alum.
inum skin joined together at the trailing edge. The flaps are construct-
od basically the same as the ailerons, with the excaption of the balanoe
weaight and the addition of & formed sheet metal leading edge section.

The empennage (tail assembiy) consiats of a conventional vertical
stabilizer, rudder, horizoninl stabilizer, and elevator. The vertical
stabilizer consists of a spar, formed sheet meta) ribs and reinforcements,
a wrap-around skin panel, formed leading edpe skin, and a doraal. The
rudder 1s constructed of a formed leading edge skin containing hinge halves,
a center wrap-around skin panel, ribs, an #ft wrap-around gkin paael
which jg joined at the trailing edge of the ruddex by a filler strip, and a
ground adjustable trim tak at the base of the trailing edge. The top of
the rudder incorporates a leading edpe extension which containg a halance
weight. ‘The horizontal stabilizer is constructed of a forward amnd aft spar,
Tibs and sliffeners, center, left, and right wrap-arcund skin panels, and
formed leading edge skins. The horizontal stabilizer also containg the
elevator trim {ab actvator. Copstruction of the elevator consists of form-
ed lpading edge skins, a forward spar, aft channel, ribs, torgue tube and

T-3
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Figure 7-1, Flight Control and Trim Systems (Sheet 1 of 2)
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ELEVATOR TRIM
CONTROL SYSTEM

Flgure 7-1. Flight Control and Trim Systems {Sheet 2 of 2)
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SECTION 7 CESBNA
AIRPLANE & SYSTEMS DESCRIPTIONS MODRIL, 172N

bellerank, left upper and lower "V" type corrugated skins, and right upper
and lewer "V" type corrugated sking incorporating a trailing edge cuteout
for the trin tab, The elevator trim tab consists of a spar, rib, and upper
and lower "V type corrugated skins, ‘The leading edge of both left and
right elevator Hps intorporate extensions which contain balance weights,

FLIGHT CONTROLS

The airplane's flight control system consists of conventional aileron,
rudder, and elevator control surfaces (zee figura 7-1). The control sur-
faces are manually operated through machanical linkage uging 2 control
wheel for the ailarons and slevator, and rudder/brake pedals for the rud-
der,

TRIM S5YSTEM

A manually-operaiad elevator trim system is provided: & rodder
trim gystem may alao be installed (gses figurva 7-1). Blevator trimming
1z nopcomplished through the elevator trim tab by utilizing the vertical-
1y mounted trim contrel wheal, FPorward rotation of the trim wheel will
trim nose-down; conversely, aft votation will trim nose-up. Rudder
trirening 18 sccomplished through a bungee connectsd to the rudder
conteol syatem and & teim laver, mounted on the control pedestal.
Fuodder trimming is accomplished by lifting the trim lever up to clear &
dotant, then moving it either left or right to the desired trim position.
Moving the trim lever to the right will trim the airplane nose-right;
gonversely, moving the laver to the lett will trim the airplane nose-left.

INSTRUMENT PANEL

The instrument panel (ses figurs 7-2) is designed around the basic
“Troonfiguration. The gyros are locsted immaediately in front of the
pilot. and arranged vertically over the control column. The airspesd
indicator and altimeter are locatad to the left and right of the gyros,
regpectively. The remainder of the flight instruments are located
around the basic "T". Engine ingtruments and fuel quantity indicators
are near the lsft edge of the panel. Awvionics equipment is stacked
approximately on the centerline of the panel, with the right side of the
panel containing space for additional instruments and avionics egquip-
ment. A subpanel under the primary instrument panel contains the
primer, master and ignition switches, circuit breakers, and electrioal
switches on the left side, with the engine controls, light intensity con-
frols, and alternate static afr control in the center, over the control
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pedestal. The right side of the subpanel containas the wing flap switch
lever and position indicator, eabin heat and vent conirols, cigar lghter,
ang map compartment, A pedestal, installed below the subpanel, con-
tains the elevator irim confrol wheel and pesition indicator, and pro-
vides & bracket for the microphone. A rudder trim control lever may
be installed below the trim wheel and microphone bracket, and the fuel
selector valve handle is located at the base of the pedestal. A parking
brake handle is mounted below the subpanel in front of the pilot.

For details concerning the instruments, switches, circuil breakers,
and controls on this panal, refer in this section to the degeription of the
systems to which these itema are related,

GROUND CONTROL

Effective ground control while taxiing is accomplished through nose
wheel steering by using the rudder pedals; left rudder pedal to steer left
and right rudder pedal to steer right, When a rudder pedal is depressed,
2 spring-loaded steering bungee {which is connected to the nose gear and
to the rudder bara) will turn the nose wheel through an arc of approxi-
mately 10° each slde of center. By applying either left or right brake,
the degree of turn may be increased up to 50° each sida of center.

Moving the airpline by hand is most easily accamplished by attaching
A tow bar to the nose gear styut, I a2 tow bar is not available, or pusling
is required, use the wing struts as push points. Do not use the vertical
or horizontal surfaces to move the airplane, H the airplane is to be towed
by vehicle, never furn the nose wheel more than 30° gither side of center
or structural damage to the nose gear could result.

The minimum turning radive of the airplane, using differential brak-
ing and nose wheel steering during taxi, is approximately 27 feet 5 1/2
inches. To obtain & minimum radius turn during ground handling, the
airplang may be rofated around either main landing gear by preassing down
on & taileotie bulkhead just forward of the horizontal stabilizer to raise the
nose wheel off the ground.

WING FLAP SYSTEM

The wing flaps are of the gingle-slot type (see figure 7-3), and are
exiended or retracted by positioning the wing flap switeh lever on the
instrument panel to the desired flap deflection position. The gwitch
lever is moved up or down in a slotted panel that provides mechanical
stops at the 10° and 20° positions. For flap =ettings greater than 10°,
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Figure 7-3. Wing Flap System

move the switch lever to the right to clear the Btop and position it as
desired. A seale and pointer on the left side of the switoh lever indi.
cates llap travel in degrees. The wing flap syster cirouit is protectod
by a 16 ampere circuit brealcer, labeled FLAP, on the left side of the
ingtrument panel.

LANDING GEAR SYSTEM

The landing gear is of the tricycle type with a stesrable noge wheel,
two main wheels, and wheel fairings, Shock absorption is provided by
the tubular spring-steel main landing gear strutz and the air/oil nose pear
ghock sbrul. Each main gear wheel is equipped with a hydravlically actu-
afed dise-type brake on the inboard side of each wheel, and an aero-
dynamic fairing over each bruke,

BAGGAGE COMPARTMENT

The bagpage compartment consists of two areag, one extending from
the back of the rear passenger seats to the aft cabin tulkhead, and an
additional area aft of the bulkhead, Access to both bugpage areas s gain-
ed through a lockable baggage door on the Ieft side of the airplane, or from
within the airplane cabin. A baggage net with eight tie-down straps ju pro-
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vided for securing bagpage and is attached by tying the gtraps to He-down
rings provided in the airplane, When loading the airpiane, children should
1ot be placed or permitted in the baggage compartment, unless a child's
seal ia ingtalled, and any material that might be hazardous to the airplane
or occupants ahould not be placed anywhere in the airplane, For baggage
area and door dimensions, refey to Section 6. ‘

S5EATS

The seating arrangement congists of two geparate adjustable seats for
the pilot and front pasgenger, a split-barcked fixed seat in the veay, and g
child's seat (if installed) aft of the rear seats, The pilot's and front pag-
senger's seats are available in two different designa: four-way and six-
way adjusiable,

Four-way seats may be moved forward or aft, and the seat back angle
changed. To position either seat, 1ifi the tubular handle under the center
of the seat, slide the seat into position, release the handle, and check that
the seaf is locked in place. Thae seat back 18 Epring-loaded to the vertical
position. To adjugt its position, 1ift the lever under the right frent corner
of the seat, reposition the hack, relense the lever, and check that the back
is locked in place, The seat backs will also fold full forward,

The eix-way seats may be moved forward or aft, adjusted for height,
and the seat back anple 15 infinitely adjustable. Pogition the seat by 1ift-
ing the tubulay handle, under the center of the seat bottory, and slde the
seat Into position; then release the lever and check that the geat is locked
in place. Haige or lower the zeat by rotating a large crank under the right
corner of the leff seat apd the left corner of the right seat. Saeat back
angle is adjustable by rotating a small crank under the left corner of the
left gent and the right corner of the right seat, The seat bottom angle will
change as the seat back angle changes, providing proper support, The
geat backs will alsc fold full forward,

The rear pagsenger's seats consist of a fixad one-piace seat hottom
with individually adjustable seat backe. Two adjustment levers, under
the left and right corners of the geat bottom, are used to adjust the angle
of the respective seat backs. 'To adjust either seat back, 1ifi the adjust-
ment lever and reposition the back. The seat backs are spring-loaded to
the vertieal position,

) A child's geat may be installed aft of the rear pAssenger aeats, and
is held in place by two brackets mounted on the floorboard. The seat is
designed to swing wpward into a stowed position agajngt the aff eabin bulk-
head when not in use. To stow the seat, rotate the seat bottom up and aft
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as far ag it will go. When not in use, the geat should be stowed,

Headrests are availzble for any of the seat configurations except the
child's seat. To adjust the headrest, apply enmugh preasure to it to ralse
or lower it to the desirved level. The headrest may be removed at any
time by raising it until it disengages from the top of the seat back,

SEAT BELTS AND SHOULDER HARNESSES

All seat positions are equipped with seat belts (see figure 7-4). The
pilot's and front passenger's seats are also equipped with separate shoul-
der harnesses; shoulder harnesses are available for the rear seat pogi-
tions. Integrated seat holt/shoulder harnesses with inertia reels can be
furnished for the pilot's and front passenger's seat positions, if desired,

SEAT BELTS

Al of the seat belts are atteched to fittings on the floorboard. The
buckle half is inboard of sach seat and the link half is cutboard of sach
zeat.

To wye the seat belts for the front seats, porition the seat as desired,
and then lengthen the link half of the belt as needed by grasping the
sides of the link and pulling ageinst the belt. Insert and lock the belt
link into the buckie. Tighten the helt to a snug fit. Seat belts for the
rear geats and the child’s seat (if installed) are used in the same
manner as the belts for the front seats. To release the seat bells, grasp
the top of the buckle opposite the link and pull cutward.

SHOULDER HARMNESSES

Each front seat shoulder harness (see figure 7-4) is attached to a
rear dooy post above the window line and is stowed behind a stowage
sheath ahove the cabin door. To atow the harness, fold it and place it
behind the sheath. The rear seat shouldsr harnesses are attached adja-
cent to the lower covners of the rear window. Tach rear seat harness is
stowed behind a stowage sheath above an aft side window. No harness
is available for the child's seat,

To ugo a front or rear seat shoulder harness fasten and adjust the
seat belt first. Lengthen the harness as required by pulling on the
connecting Hnk on the end of the harness and the narrow release
strap. Snosp the connecting link firmly onto the retaining stud on the
seat balt link half, Then adjust to length. A properly adjusted harness
will permit the ovcupant fo lean forward enough to sit completely erect,
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but prevent excessive forward movement and contact with objectz dur-
ing sudden deceleration. Also, the pilot will want the fresdom to reach
all eontrols easily.

Removing the shoulder harness is accomplished by pulling upward
ont the narrow release strap, and removing the harness eonnecting link
from the stud on tha seat belt iink. In an emergeney, the ghoulder
harness may be removed by releasing the seat belt first, and sllowing
the harness, still attached to the link half of the seat balt, to drop to the
side of the seat,

INTEGRATED SEAT BELT/SHOULDER HARNESSES WITH INERTIA REELS

Integrated seal belt/shoulder harnesses with inertia repls are avail-
able for the pilot and front seat paesenger. The seat belt/shoulder har-
nesges extend from inertia reels located in the cabin ceiling to attach
points inboard of the two front seats. A geparate seat beit half and buckle
is locpted outboard of the seats., Inertla reels allow complete freedom of
body movement. However, in the event of a sutdden deceleration, they
will lock automatically to protect the oceupants.

NOTE

The. inartia reels are located for maximum shouldey hap-
ness comfort and safe retention of the seat occupants.
This Iocation requires that the shoulder harnesges cross

near the top so that the right hand inertia reel serves the
pilot and the left hand reel serves the front passenger,

When fastening the harness, check to ensure the proper
harnesa is being uged.

To use the seat belt/shoulder harness, position the adjustable metal
link on the harness just below shoulder level, pull the link and harness
downward, and insert the link into the seat belt buckle, Adjust belt ten~
sion across the lap by pulling upward on the shoulder harness, Removal
is accomplished by releasing the aseat belt buclkle, which will allow the
inertia reel topul]l the harness inbonrd of the seat,

ENTRANCE DOORS AND CABIN WINDOWS

Entry to, and exit from the airplane ias accomplished through either of
two entry doorg, one on each side of the cabin at the front seat positions
{refer to Section 6 for cabin and cabin door dimensions), The doors intor-
porate a recessed exterior door handle, a conventionn! interior door han-
dle, a key-operated daor lock {left deor only), a door stop mechanism,
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and an openable window in the left door. An openable right dooy window iz
glsc nvallable.

To open the doors from outside the airpiane, utilize the recessed
door handle near the aft edge of either door by grasping the forward
edge of the handle and pulling cuthoard. To close or open the doors
from inside the airplane, use the combination door handle and arm
rest. The inside door handle has three positions and a placard at it
base which reads OPEN, CLOSE, and LOCKE. “The handle is Epring-
loaded to the CLOSE (up) pogition. 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 iz rotated tp the
LOOCK position, an over-center action will hold it in that position. Both
oabin doors should be locked prior to flight, and should not b ppensad
intentionally during flight

NOTE

Accidental opening of & cabin door in flight due to im-
proper closing does not constitnie a need to land the air-
plane. The best procedure is to get 1p the airplane in g
trimmed condition at approximately 75 kmots, momantay-
ily shove the door outward slightly, and Toreafully close
and lock the door,

Exit from the airplane is accomplished by rotating the door handle
from the LOCK position, past the CLOSE position, aft to the OPEN posi-
tion and pushing the door open. To lock the airplane, lock the right cabin
door with the inside handle, close the left cabin door, and using the igni-
tion key, iock the door, .

The lelt cabin door is equipped with an openatle window which iz held
in the closed position by a lock button equipped over-center latch on the
lower edge of the window frame. To open the window, depress the lock
button and rotats the lateh upward. ‘The window is aquipped with a apring-
Ioaded retaining arm which will help rotate the window outward and hold i
there. An openable window is alsc available for the right door, and fune-
tione in the same manner as the left window. I required, either window
may be opened ai any speed up to 160 knots. The cabin top windows (if
installed), rear side windows, and rear windows are of the fixed type and
cannot be opened, .

CONTROL LOCKS

A control lock is provided to lock the ailerons and elevatoy control
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surfaces in o peutral position and prevenst damage to these systems hy
wind butfeting while the airplane is parked. The lock consists of a shapad
steal rod with 4 red metal flag attached to it, The flag is labeled CON-
TROL LOCK, REMOVE BEFORE STARTING ERGINE, 'fo install the con-
trot lock, align the hole in the top of the pilot's control wheel shaft with
the hole in the top of the shaft collar on the instrument panel and {nsert
the rod into the aligned holes, Proper installation of the lock will place
the red flag over the ignition switch. In areas whare high or gusty winds
opcur, # control surface lock should be installed over the vertical stabi-
lizer and rudder. The control lock and any other type of locking device
should be removed prior to starting the engine,

ENGINE

The airplane is powered by a horizontally-opposed, four-cylinder,
overhead-valve, air-cooled, carbureted engine with a wet minmp il sys-
tem,  The engine is a Lyocoming Modsl O-320-H2AD and is yated at 180
horsepower at 2700 RPM, Major accegsories include a starter and belt-
driven alternator mounted on the front of the engine, and dus) magne-
tos and a vacuem pump which are mounted on en accessory drive pad
on the rear of the engine. Provisions are also made for a full flow oil
filter.

ENGINE CONTROLS

Engina power iz confrolled by a throttle located on the lower center
portion of the instruthent panel, ‘The throttle operates in & conventional
manner; in the full forward position, the throttle is open, and in the full
aft position, it is closed. A friction lock, which is 4 round knuried disk,
is located at the base of the throttle and is operated by rotating the lock
clockwise to increase friction or ecunterclockwise to decreaae it,

The mixture conirol, mounted above the right corner of the control
pedestal, is a red knob with raised points around the circumfarence and
is gquipped with a lock button in the end of the knob. The rich position
is full forward, and full aft is the idle cut-off position. For small ad-
Jjustments, the control may be moved forward by rotating the knob
clockwise, and aft by rotating the knob counterclockwise. For rapid or
large adjustment, the knob may be moved forward or aft by depreasing
the lock button in the end of the control, and then positioning the con-
teol ae desired,

ENGINE INSTRUMENTS

Engine operation is monitorsd by the following instruments: oil
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pressure gage, oil tamperature gage, and o tachometer. A carbuvetor
aiy temmperature gage is also aveilable,

The oil pressure gage, located on the left side of the instrument panel,
is operated by oil pressgure. A direct pressure oil line from the engine
delivers oil at engine operating pressure to the oil pressure gage, Gage
markinge indicate that mintinum idling pressure is 25 P8I (red line), the
normal operating range iz 60 to 90 PSI (green arc), and maximum pres-
sure i% 100 P8I (red Mne).

0il temperature is indicated by a gage sdjsncent to the oil pressure
gage. Tha gage s operated by an electrical-resistance type temperature
sensor which receives power from the airplane electricsl system, Oil
temperature Mmitations are the normal operating range (green arc) which
is 38°C (100°F) to 118°C (245°F), and the maximum (red line} which is
118°C (245°F),

The engine-driven mechanical tachorneter is located neay the lower
portion of the instruinent pansl to the left of the pilot's control whael.
The Ingtrumnent 1s calibrated in increments of 100 BPEM and indicates
hoth engine and propeller spead. An hour meter below the center of the
tachometer dial records elapsed engine time in hours and tenths, In-
strument markings include a normal operating range (green arc) of
2200 to 2700 RPM, and & maximum (red line) of 2700 BPM.

A carburetor air temperature gage may be installed on the right side
of the instrument panel to help detect carburetor teing conditions, The
gage is marked In 5° increments from ~30°C to +30°C, and has a yellow
arc between -15°C and +5°C which indicates the temperature range most
conducive to icing in the carburetor. A placard on the lower helf of the
gage face reads KEEP NEEDLE QUT OF YELLOW ARC DURBING POG-
SIBLE CARBURETOR ICING CONDITIONS,

NEW ENGINE BREAK-IN AND OPERATION

The engine underwent a run-in at the factory and ie ready for the full
range of uge. It is, however, suggested that cruising he accomplished
at 65% to 75% power until a total of 50 houre has aceumulated oy oil con-
sumption has stabilized. This will ensure proper seating of the rings.

The airplane 15 delivered from the factory with corrosion preventive
oil in the engine. If, during the fivat 25 hours, oil must be added, use
only aviation grade straight mineral oil conforming to Specification No,
ML~ L6088,
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ENGINE OIL SYSTEM

0il for engine lubrioation iz supplied from a sump on the bottom of
the ¢ngine. The capacity of the engine sump is six quaris (one addi-
Honal quart iz required if a full flow oil filter is jnstalled). Ol iz
drawn from the sump through an oil suction strainer screen into the
engine-driven vil pump. From the pump, ol is routed to a bypass
valve, If the oil iz gold, the bypass valve allows the oil to bypass the
oil cooler and go directly from the pump to the vil pressure soreen (full
flow oil filter if installed). If the oil is hot, the bypass valve routes the
oil out of the acoessory housing and into a fexibls hose leading to the
oil cooler un the lower right side of the firewall. Pressure oi] from the
cooler returns to the accessory housing where it passes through the
prossure strainer screen (full flow oil filter, if installed). The filtered
oil then enfers a progsure relief valve which regulates engine oil pres.
sure by sllowing excessive oil to return to the sump, while the balance
of the pressure oil iz cireulated to various engine parts for lubrication.
Residual 0il iz returned to the sump by gravity fiow.

An oil filler cap/oll dipstick is located at the raar of the engine
near the center, The filler cap/dipstick is accessible through wn access
door in the enging cowling. The engine should not be operated on less
than four quarts of oil. To minlmize loss of oil through the breather,
fil} to five quarts for normal flights of less than threa hours. For
extended flight, fill fo six quarts (dipstick indieation only). For engine
vil grade and epecifications, refer to Section 8 of this handbool

An oll quick-drain valve Is available to roplace the draln plug on
the boltom of the oil sump, and provides guicker, cleaner draining of
the engine oil. To drain the oil with this valve, slip a hose over the end
of the valve and push upward on the end of the valve unii] it snaps into
the apen position. Spring clips will hold the valve open. After drain.
ing. use & suitable tool to snap the valve into the extended (closed)
position and remove the drain hose,

IGNITION-STARTER SYSTEM

Engine ignition is provided by an engine-driven dual magneto, and
two spark plugs in each cylinder, The right magneto fires the lower
right and upper left spark plugs, and the left magneto fires the lower
left and upper right spark plugs, Normal operation is conducted with
both magnetos die o the more complete burning of the fuel-air mixture
with dual ignition.

Ignition and atarter opevation is contralled by a rotary fype switch
located on the left switch and control panel, The switch s Iabeled clock-
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wige, OFF, R, L, BOTH, and 8TART. The engine should be operated on
both magnetos (BOTH position) except for magheto checks, The Rand L
positions are for chacking purpoeses and emergency use only. When the
switeh is rotated to the spring-loaded START position, (with the master
gwiteh in the ON position), the starter contactor ig energized and the start-
er will crank the engine. When the switch is released, it wiu auntomatical-
1y returp {o the BOTH poaition.

AR INDUCTION SYSYEM

The engine air induction system receives ram air through an intake
in the lower front portion of the engine cowling. The intake is covered
by an air filter which removes dust and other foreign matter from the
induction air. Airflow passing through the filter enters an sir box.
After passing through the airbox, induction air enters the inlet in the
carburetor which iz under the engine, and is then ducted to the engine
cylinders through intake manifold tubes. In the event carbureior ice is
sncounterad or the intake filter becomes blocked, aliernate heated air
can be obtained from & shroud argund ap exhaust riser through o duct
to o valve, in the airbox. operated by the carburetor heat control on the
instyument panel. HHeated air from the shrond iz obtained from an
unfiltered outside source, se of Tull carhurator heat at full throtile
will reanlt in a loss of approximately 100 to 286 RPM.

EXHAUST SYSTEM

Exhaust gas from each eylinder passes through rigser assemblies to a
ruffler and tailpipe, The muiffler is constructed with a shroud around the
outside which forms a heating chamber for eabin heater air,

CARBURETOR AND PRIMING SYSTEM

The engine is equipped with an up-draft, float-type, {ixed jat carbn-
retor mounted on the hottom of the engine. The carburetor is eguipped
with an gnelosed aceelerator pump, simplified fuel passages to prevent
vapor locking, an idle cut-off mechanism, and 2 manuel mixiure control,
Fuel is delivered to the carburetor by gravity flow from the fuel system.
In the carburetor, fuel is atomized, proportionally mixed with intake air,
and delivered to the ¢ylinders through intake manifold tubes, The propor-
tion of atomized fuel to air is controlled, within Hmits, by the mixture
contro} on the instrument panel.

For easy starting in cold weather, the engine ip equipped with & manu-
al primer. The primer is actually 8 small pump which draws fuel from
the fuel strainer when the plunger is palied out, and injects it into the cylin-
der intake ports when the plunger ie pushed baek in. The phinger Kuob, 6h
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the instrument panel, is equipped with o lock and, after being pushed full
in, must be rotated either left or right until the kaob cannot be pulled out.

COOLING SYSTEM

Ram air for engine cooling enters through two intake openings in the
irent of the engine cowling. The coaling air i6 directed around the eylin-
ders and other areas of the engine by baffling, and i= then exhausted
through an opening at the bottom aft edge of the cowling, No manus) cool-
ing system Control is provided.

A winterization it is available and consgists of two baffles which
attach fo the atr intakes in the cowling nose cap, a restrictive cover
plate for the oil cooler air inlet in the right rear vertical engine baffls,
inzulation for the crankeass breather line, and & placard to be installed
on the instrument panel. This equipment should be installed for opers-
tons in temperatures consistently below -77C {(20°F). Onca instelled,
the orankoese breather ingulation ie approved for permanent use in
both hot and cold weather.

PROPELLER

The airplane ia equipped with 2 two-pladed, fixed-pitch, one-piece
forged aluminum alloy propeller which is anodized to retard earrosion.
The propeller is 78 inches in diameter,

FUEL SYSTEM

The airplane may he equipped with efther a standard fual system or a

FUEL QUANTITY DATA [Li. 5. GALLONS)
Us JS&A;UEL TOTAL TOTAL
TANKS UNUSABLE FUEL
ALL FLIGHT FUEL VOLUME
CONDITIONS
STANDARD
(21,5 Gal. Each) 40 3 43
LONG RANGE
{27 Gal. Each) 50 4 54

Figure 7-5. Fuel Quantity Data
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long range system (see fipure 7-6). Both systema consist of two vented
fuel tanks (one in each wing), a four-position selector valve, tus! strainer,
manuil primer, and carburetor. Refer to figure 7-5 for fuel quaniity daia
for both systemas.

Fuel flows by gravity from the two wing tanks {o 8 four-position selec-
tor valve, labeled BOTH, RIGHT, LEFT, and QFF. With the selector
valve in either the BOTH, LEFT, or RIGHT position, fuel flaws through a
strainer to the carburetor, IFrom the carburetor, mixed fuel and air flows
to the cylindery through intake wmanifold tobes. The manual primer draws
its fuel from the fuel strainer and injects it into the eylinder intake ports.

Fuel systemn venting is essential to system operation. Blockage of the
systam will result in decreasing fuel flow and eventual engine stoppage.
Venting is accomplished by an intereonnecting line from the ripht fuel tank
to the ieft tank. The left fuel tank is vented overboard through a vent line,
equipped with a check valve, which protrades from the bottom surface of
the 1eft wing near the wing strut. The right fuel tenk filler cap is also
vented.

Fuel quantity is measured by two float-type fuel guantity transmit-
ters (one in sach tenk) and indicated by two alectricaelly-operated funl
guantity indicators on the left zide of the instrument pansl. An empty
tank is indicated by a red line and the letter E. When an indicator
shows an empty fank, approximately 1.5 gallons remain in a standard
tani, and 2 gelions remain in a long range tank as unusable fusl. The
indjcators cannot be relied upon for accurate readings during skids,
slipa, or unusual attitudes,

The fuel selector valve should be in the BOTH posgition for takeoff,
climb, landing, and maneuvers that involve prolonged slips or skids. Op-
eration from either LEFT or RIGHT taok s reserved for cruising fllght.

NOTE

When the fuel selector valve handle is in the BOTH po-
aition in cruising flipght, dnequdl fuel flow from each
tank may occur if the wings are not muintained exactly
level. Resulting wing heaviness can be alleviated
gradually by turning the selector valve handle to the
tank in the "heavy' wing,

NOTE

It ig not practical to measure the time required to con-
sume all of the fuel in one tank, and, affer switching

to the opposite tank, expect an equal duration from the
remaining fuel, The airspace in both fuel tanks i3 inter-
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commected by a vent line and, therefore, some sloshing
of fuel between tanks can be expected when the tanks are
nearly full and the wings are not level,

The fugl system is equipped with drain valves to provide 2 means for
the exzraination of fuel in the system for comtamination and grade. The
gystem should be examined before the firat flight of every day and after
each refusling, by using the sampler cup provided to deain fuel from the
wing tank sumps, and by utilizing the fuel strainer drain under sn access
pianel on the right side of the engine cowling. The fuel tanks shoild be
filled after each flight to prevent condensation, ’

BRAKE SYSTEM

The airplane has a single-dize, hydraulically-actuated brake on each
main landing gear wheel, Each brake is connected, by a hydraulic line,
to a maater cylinder attached to each of the pilot's rudder padals. The
hrakes are operated by applying pressure Lo the top of either the left (pi-
lot's) or right (copilot's) set of rudder pedals, which are intercomnmected.
When the airplane is parked, both main wheel brakes may be set by utiliz-
ing the parking braike which i3 operated by a handle under the left side of
the instrument panel. To apply the parking brake, get the bhakes with the
rudder pedals, pull the handle aft, and rotate it 90° down.

For maximum brake life, keep the hrake system properly main-
tained, and minimize brake vsage during taxi operations and landings.

Some of the sympiome of impending brake failure are: gradgual
decrease in braking action after brake application, nolsy or dragging
brakes, goft or spongy pedals, and excessive travel and weak braking
action. If any of these symptoms appear, the brake system is in need
of immediale attention. If, during taxi or landing roll, braking sotion
tlecreazes, let up on the pedals and then re-apply the brakes with heavy
pressure. If the brakes become apongy or pedal travel increases,
pumping the pedals should build braking pressure. If one braks be-
vomes weak or fails, use the other brake sparingly while using oppo-
site rudder, as required. to offsat the good brake.

ELECTRICAL SYSTEM

Bloctrical enargy (see figure 7-7) is supplied by o l4-volt, direct-
current system powered by an engine-driven, 80-amp alternator, The
12-volt, &5~amp hour battery is located on the left zide of the firewall.
Power iz supplied {0 all electrical clreuits through & split bus bar, one
side containing electronic aystem circuits and the other side having gen-
eral electrical system circuits, Both sides of the bus are on at all times
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except when either an external power source ig connected or {he gtarter
switeh ia turned on; then a power contactor is automatically activated to
open the cireuit to the electronic bus. Isolating the electronic elrouits in
thiz mamer prevents harmful transient voltages from damaging the tran~
slstors in the electronic equipment,

MASTER SWITCH

The master switeh is a split~-rocker type switch labeled MASTER, and
iz ON in the up position and OFF in the down position. The right hatf of
the gwitch, labeled BAT, controls all electirieal power to the alrplane.

The left half, labeled ALT, controls the alternator.

Normally, both sides of the master switch should be used simuita-
neously; however, the BAT side of the switch could be turned ON separate-
ly to check equipment while on the ground. The ALT side of the switch,
when placed in the OFF pogition, removes the alternator from the electri-
cal systern, With thir switeh in the OFT position, the entire electrical
load is placed on the battery., Continued operation with the aiternator
switch in the OFF position will reduce batiery power low enough to open
the battery contactor, remove power from the alternator field, and pre-
vent alternator restaxt.

AMMETER

The ammeter indicates the flow of current, in amperes, from the al-
terpator to the battery or from the battery to the pirplape g¢lectrical sya-
tam, When the engine is operating and the master switch is turned on,
the ammeter indicates the charging rate applied to the baitery. Inthe
event the alternafor iz not functioning or the electrical load exceeds the
output of the alternator, the ammeter indicates the battery discharge rate,

OVER-VOLTAGE SENSQR AND WARNING LIGHT

The airplane ig equipped with an antomatic over-voltage protection
gystemn congisting of an averwvoltage sensor behind the instrument panel
and & red warning lght, lzbeled HIGH VOLTAGE, adjacent to the ammeter,

In the event an over-voltage condition occurs, the over-voltage sen-
sor antomatically removes alternator field eurrent and shuts down the al-
termator, ‘The red warning light will then turn on, indicating to the pilot
that the alternator is not operating and the battery is supplying all electri-
cal power.

The over-voltage sensor may be reset by turning the master switch
off and back on again, M the warning light does not illuminate, normal
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alternator chirging bas resumed; however, if the light does iMluminate
again, = malfunction bas ococurred, and the flight should be terminaied ag
soon as practical.

The warning light may be tested by momentarily turning off the ALT
portion of the master switeh and leaving the BAT portion turned on.

CIRCUIT BREAKERS AND FUSES

Mogt of the electrical eircuitg in the alrplane aye protected by "push~
to-reget’’ cireuit breakers mounted on the left gide of the instrument panel,
Exceptions to this are the battery contactor closing (external power) cly-
cult, cloek, and flight howr vecorder circuits which have fuses mounted
near the battery, The control wheel map light is profected by the NAV LT
circulf hrealker on the instrument panel, and a fuse behind the panel. The
cigar lighter is protected by & manuaily reset cirewif breaker on the back
of the lighter, and by the LAND LT circuit breaker,

GROUND SERVICE PLUG RECEPTACLE

A ground service plug receptacle may be installad to permit the use
of an external powar source for cold weather starting and during lengthy
maintenance work on the airplane electrical gyatem (with the exception of
electropic equipment), ‘The receptacle is located behingd a door on the left
side of the fuselage near the aft adge of the cowling.

NOTE

Electrical power for the airplane electrical cireuits is pro-
vidad through a split bua bar having all electronic cirenits
on one gide of the bus and other electrical cireunite on the
other side of the bus, When an external powser source is
comnecled, & contactor automatically opens the eireuit to
the electronic portion of the split bus bar as a protection
against damage to the transistors in the electronic equip-~
ment by transient voltages from the power source. There-
fore, the external power source can not be used &s & sourge
of power when checking electroni¢ components,

Just before conmecting an external power source {generator type or
batiery cart), the master switch should be turned un.

The ground service plug receptacle cirenit incorporates a polarity re-
versal protection, Power irom the sxternal power source will flow only
if the ground service plug s correctly connected to the airplane. If the
plug is accidentally connected backwards, no power will flow to the elec-
trical system, thereby preventing any damage to electrical equipment,
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The battery and external power circuits have been designed to com«
pletely eliminate the need to "jumper' acrossg the baftery centactor to
cloge §t for charging a completely "'dead" battery. A speeial fused circuit
in the external powex system supples the needed "jumper' across the con-
tacts se that with a "dend' battery and an external power source applied,
turning on the masgtey switch will close the battery contactor.

LIGHTING SYSTEMS
EXTERIOR LIGHTING

Conventional navigation lights are located on the wing tips and top of
the rudder, A single landing light or dual landing/taxi lights are installed
in the cowl noge cap, and a flashing beacon i3 mounted on top of the vertiw
cal fin, Additional lighting is available and includes a strobe light on gach
wing tip and two courieay lights, ene under each wing, just outhoard of the
cabin door. The courtesy lights are operated by the dome light switch on
the overhead consola. All exterior lights, except the courtesy lights, are
controlled by rocker type switches on the left switch and control panel. 'the
switches are ON in the up pesitied and OFT {n the down position.

The flashing beacon should not be used when flying through clouds or
overcast; the flaghing light reflected from water droplets or particles in
the atmosphere, particularly at night, can produce vertigo and loss of
orientation,

The two high intensity strobe lights will enhance anti~collision protec-
tion. However, the lights should be turned off when taxiing in the vicinity
of other aircraft, er during night flight through clouds, fog or haze,

INTERIOR LIGHTING

Instrument and control panel lighting is provided by flood lighting, in-
tegral Iighting, and post lighting (if installed). Two concentric rheostat
control knobs helow the engine controls, labeled PANEL LT and RADIO LY,
control intengity of the instrument and control panel lighting. A slide-type
switch (if installed) on the overhead console, labeled PANEL LTS, is used
to gelect flood lighting in the FLOOD pogifion, post lighting in the POST
position, or & combination of post and flood ¥ghting in the BOTH position.

Instrument and control panel flood lighting consists of a single red
ficod Light in the forward part of the overhead console, To use the flood
lighting, rotate the PANEL LT rheostat control knob cleckwise to the da-
siyved intensity,

The instrument panel may be equipped with post lights which are
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mounted at the edge of each instrument or control and provide direct
Hghting., The liphts are operated by placing the PANEL LTE seleckoy
gwiteh in the POST position and adjusting light intensity with the PANBL
LT rheosfat control knob, By placing the PANEL LTS selector awiteh
in the BOTE position, the post lights can be used in combination with the
standard flood lighting.

The engine instruments, fuel quantity indicators, radio equipment,
and magmetic compass have integral lighting and operate independently
of post or flood lighting. Light intensity of the engine instruments, fuel
quantity indicators, and radio Hghting is controlled by the RADIO LT
rheostat contzol knob, The integral compasg light intensity ie controlled
Ly the PANEL LT rheostat control kneob,

A cabin dome Ught, in the aft part of the pverhead consule, is operated
by a switch near the lght. To turn the light on, move the gwitch to the right.

A contrpl wheel mmap Hght is available and i mounted on the bottom of
the pitot's control wheel. The light illuminates the lower portion of the
eabin just forward of the pllot and is helpful when checking maps and other
flight data during night operations. To operate the light, first turn on the
NAV LT awitch; then adjugt the map light's infensity with the knurled disk
type rheostat control located at the hottorn of the control wheal.

A doorpost mup light is available, and is located on the left forward
doorpost. It dontains both red and white bulbs and may be positioned
to illuminate any area desired by the pilot. The light is controlled by
switch, balow the light, which is labalad RED, OFF, and WHITE. Plac-
ing the switoh in the top position will provide & ved light. In the hot-
tom position, stendard white lighting is provided. In the center posi-
tion, the map light is turned off,

The most probable cause of a light fatlure {2 8 burned out buth; how-
aver, in the event any of the lighting systems fail to illuminate when turn=-
ed on, check the appropriate cirouit breaker, If the circuit bresker has
opened (white button popped out), and there is no obvious indication of 2
short circuit {amoke or odor), turn off the light switch of the affected
lights, resel the brezker, and furn the switch on again. If the breaker
opens again, do not Teset it.

CABIN HEATING, VENTILATING AND
DEFROSTING SYSTEM

The temperature and volume of alrflow into the eabin can be regulated
to any degree desired by manipulation of the push-pull CABIN HT and
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CABIN AIR control knobs (see figure 7-8).

Fop cahin ventilation, pull the CABIN AIR knob out. To raise the air
temperature, puli the CABIN HT knob out approximately 1/4 to 1/2 inch
for 2 small amount of cabin heat. Additional heat iz available by pulling
the knob ot farther; maximum heat is available with the CABIN HT knob
milled out and the CABIN AIR knob pushed full in. When no heat i8 de-
sired in the cabin, the CABIN HT knob ia puahed full in.

Front cabin heat and ventilating air is supplied by outlet holes spaced
acrods a cabin manifold just forward of the pllot’'s and coplilot's feet.
Reay eabin heal and air is supplied by two ducte from the manifold, one
extending down each side of the cabln Lo an cullet at the fromt door post at
floor level. Windshield defrost air ig also supplied by a duct Jeading from
the cabin manifold. Two knobs control sliding valves in the defrogter out-
let and permit regulation of defroster airflow.

Separate adjnstable ventilators supply additional air; one near ench
upper corner of the windshield supplies air for the pilot and copflof, and
two ventilators are avallable for the rear cabin area to supply alr to the
rear geat passengers,

PITOT-STATIC SYSTEM AND INSTRUMENTS

The pitot-static system supplies ram air pressure to the airspeed
indicator and static pressure to the airspeed lndicator, rate-of-climb
indicator and altimeter. The system is composed of either an unheated
or heated pitot tube mountad on the lower surface of the ieft wing, an
external static port, on the lower loft side of the forward fuselage, and
the associated plumbing necessary to connect the instruments to the
SOUrces.

The heated pitol system consgisls of a heating element in the pitot tube,
a rogker-type gwitch labeled PITOT HT on the lower leff side of the instiu-
ment panel, a 10-amp circuit breaker on the switch and control panel, and
agsocisted wiring. When the pitot heat switch is turnad on, the element in
the pitot tube is heated electrically to maintain proper operation in possi-
ble icing conditions, Pitot heat should be used only ag required.

A siatic pressure alternate source valve may be installed adjacent to
the throtile for use when the external statie source iz malfunctioning.
This valve supplies gtatie pressure from ingide the cabln instead of the
external statie port.

H erronieous instrument readings are suspected due to water or ice
in the pressure line going to the standard external statlc pressure source,
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the alterpate static soitree valve should he pulled on.

Preassures within the cabin will vary with open cabin ventilators and
windows. Refer to Hections 3 and 5 for the sffect of varving cabin pres-
sures on alrspeed and altimeter readings,

AIRSPEED INRICATOR

The alrapeed indicator is calibrated in knotz and miles per hour,
Lirmitation and rapge markings inctude the white are (41 to 85 knota),
graen arc (47 to 128 knots), yellow are (128 to 160 knots), and a red
line {160 knots). :

I a true airspeed Indicator s installed, it is equipped with o rotatahle
ring which works in conjunction with the airapeed indlcator dial in a man-
ner similar to the operation of a flight computer. To operate the indicator,
first rotate the ring until pressure allitude is aligned with cutside air tem-
perature in degreez Fahrenheit. Pressure altitude should not be confuged
with indicated altitude, To obtzin pressure altitude, momentarily set the
barometric scale on the altimeter €0 29,02 and read pressure altitude on
the altimeter, Be gure to return the altimeter barometric seale to the orig-
inal barometric setting afler pressure altitude has been obtained. Having
get the ring to correct for altitude and temperature, then read the airspead
shown on the rotatable ring by the indicator pointer. For best accuracy,
this indication should be corrected to calibrated airgpeed by referring to
the Airspeed Calibration chart in Section 5, Enowing the calibrated ajr-
speed, Tead true airspeed on the ring opposite the calibrated airspeed.

RATE-CF-CLIME INDICATOR

The rate-ol-climb indicator depiets airplane rate of olimb or desoant
in feet par minute, The pointer is actuated by atmospheric pressure
cheppes resulting from changes of altitude as supplisd by the static
BoUres, .
ALTIMETER

Airplane altitude is depicted by a barometric iype altimeter. A knob

near the lower left portion of the indicator provides adjustment of the in-
strument's barometric scale to the current altimeter setting.

VACUUM SYSTEM AND INSTRUMENTS

An englne-driven vacuum systam (ses figure 7-8) provides the suction
necassary o operate the attliude indicator and directional indicater, The
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gystem coneiste of & vicuum pump mounted on the angine, a vacuum re-
lief valve and vacuum system air filter on the aft side of the firewall be-
low the instrument panel, and instruments {including a suction gage) on
the left side of the instrument panel,

ATTITUDE INDICATOR

The attitude indicator gives a visual indication of flight atiitude.
Bank attitude iz presented by a pointer at the top of the indicator rela-
tive to the bank scale which has index marks at 10°, 20°, 30°, 60°, and
90° either side of the center mark. Pitch and roll attitudes are progent-
ed by a miniature airplans in relation to the hovizon bar. A knob at the
bottom of the instrument iz provided for in-flight adjustment of the
miniature airplane to the horizon bar for & more accurate flight attitude
indication, '

DIRECTIONALINIHCATOR

A directiomal indicator displays alrplane heading on a compass card in
relation to s fixed simulated airplane image and index. The indicator will
precess slightly over a period of time. Therefore, the compars card should
be sel in accordance with the magnetic compase just prior to takeoft, and oo~
casionally re-adjusted on extended flights. A knob on the lower left edpe of
the instrument ig used to adjust the compass card to vorreet for precassion.

SUCTION GAGE

The suction gage is locited on the left side of the instrument panel
and indicates, in inches of mergury, the amount of suction available for
eperation of the attitude indieator and directional indieator. The desired
suction vange is 4.6 to 5.4 inches of mercury, A suction reading below
this range may indicate a system malfunction or improper adjustment,
and in this case, the indleators should not he considered reliable,

STALL WARNING S5YSTEM

The alrplene is aguipped with a posamatio-type stall warning sys-
tom consisting of an inlet in the leading edge of the left wing, an air-
operated horn near the upper left corner of the windshield, and asso-
ciated plumbing. As the airplane approaches a gtall, the low pressure
on the upper surface of the wings moves forward around the leading
edge of the wings. This low preasure creates a differential pressure in
the stall warning system which draws air through the warning horn,
regulting in an audible warning at 5 to 10 knots above stall in ell flight
conditions,
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The stall warning systems should be checked during the preflight in-
Spection by placing a ¢lean handkerchief over the vent opening and apply-
ing suction. A sound from the warning horn will confirm that the Bystem
is oparative.

AVIONICS SUPPORT EQUIPMENT

The airplane may, at the owner's discretion, be equipped with vari-
ous types of avionics support equipment such as an audio control panel,
microphone-headset, and static dachargers. The following paragraphs
discuss these items.

AUDIO CONTROL PANEL

Operation of radio equipment is covered in Section 9 of this handbook,
When one or more radios are installed, a transmitter/audio awitching gys~
tem iz provided (see figure 7-10). The operation of this switching system
s described in the following paragraphs,

TRANSMITTER SELECTOR SWITCH

A rotary type transmitter selsctor switch, labeled XMTR SEL, is
provided to connect the microphone to the transmitter the pitot desires
to use. To gelect a transmitter, rotate the switch to the number corras-
ponding {0 that transmitler, The numbers 1, 2 and 3 ahove the switch cor-
respond to the top, second and third transceivers in the avionles stack,

An audio amplifier is required for apeaker operation, and is automati-
cally selectad, along with the tranemitter, by the transmitter selocton
awitch, Ag an example, If the number 1 transmitier in gelected, the audio
amplifier in the assoclated NAV/COM receiver is also gelected, and func-
tione as the amplifier for ALL speaker audio, In the event the audio am-
plifier in use falls, a5 evidenced by loas of all speaker audio, select
another transmitter. This should re~establish apeaker audio, Headset
audio is not affected by andio amnplifier operation,

AUTOMATIC AUDIO SELECTQR SWITCH

A toggle switch, labeled AUTO, can be used to automatically match
the appropriate NAV/COM receiver audio to the transmitter heing select-
ed. To utilize this automatie feature, leave all NAV/COM receiver
switches in the OFF (center} position, and place the AUTO selector switeh
in either the SPEAKER or PHONE position, ag desired. Once the AUTO
selector swileh is positioned, the pilot may then select any transmitter
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AUTOMATIC AUDID SELECTION
b R w
SPEAKER

2 3 NAV/coM ADF I
. Al§0 3 1 2 9
F
Q¢

_/5*;*;:*-,1' L—%—mm—'
TRANSMITTER /)

SELECTOR
BWITCH

ZAUTOMATIC AUDIO\‘-‘ AUDIO SELECTOR
SELECTOR SWITCH SWITCH (TYPICAL)

Ag illustrated, the number 1 transmitter is selected, the AUTO telector switch is in
the SPEAKER position, ane the NAV/COM 1, 2 and 3 and ADF 1 and 2 audlo
selector switehes are in the OFF positlon. With the switchos sat & shown, the pilat
will tranemit on the Rumber 1 trensmitter and hear the number T NAV/COM re-
catver through the airplane spuakar.
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Az illustreted, the number T transmitter is selected, the AUTO selector switch is
int the QFF position, the number 1 NAV/COM raceiver is In the FHONE position,
and the nurnber T ADF Is In the SPEAKER position. With the switches set as
shown, the pllot witl transmit on the number 1 transmitter and haar the number
1t NAV/COM reenivar O a heodset, while the passangers are listaning to tha ADF
audio theough the sirplane speaker. |f another audio seleotor switch iz placed in
either the PHONE or SPEAKER pasition, it will be heard shimuhtanseusly with
gither the number 1 NAV/COM ar number 1 ADF respactively.

Figure T-10. Audio Control Panel
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and its associnted NAV/COM receiver audlo simultaneously with the trans-
mitter selector awitch, If automatic andie selection is pot degired, the
AUTO selector switch should be placed in the OFF {center) position,

AUDIO SELECTOR SWITCHES

The sudio selector switches, labeled NAV/COM 1, 2 and 3 and ADF
1 and 2, allow the pilot to lndttally pre-tune all NAV/COM and ADF re-
ceivers, and then individually select and listen to any receiver or com~
bination of receivers, To listen to a speclfic receiver, fivst check that
the AUTO selector switch is in the OFF {center) position, then place the
audio selector switch corresponding to that receiver in either the SPREAKER
(up) or PHONE (down) position, 'T'o turn off the audio of the selected re-
ceiver, place that switch in the OFF (center) position. If desired, the
audio =aelactor switches can be positioned to permit the pilot to Hsten to
one receiver on A headset while the passengers listen to another receiver
on the airplane speaker,

The ADF 1 and 2 switches may be used anytime AD¥ audio io desired,
I the pilot wants only ADF audie, for stution ldentification or other rea-
gong, the AUTO selector switch (if in use) and all other audio selector
switches should be in the OFF position. K simultaneous ADF and NAV/
COM audio ig acceptable to the pilot, no change in the exiating switeh
positions is required. Place the ADF 1 or 2 switeh in either the SPEAKER
or PHONE poaition and adjust radic volume as desired.

NOTE

If the NAV/COM audlo gelector switch corresponding to
the selected transmitter is in the PHONE pusition with
the AUTO selector switch in the SPEAKER position, all
andio selector switches placed in the PHONE position
will automatically be connected to both the airplane
gpefker and any headssts in use,

MICROPHONE-HEADSET

The microphone-headaet combination consigts of the microphone and
headset combined in a gingle unit and a microphone keying switch located
on the left side of the pilot's control wheel. The microphone-headget per-
mitz the pilot to conduct radio communications without interrupting other
control operations to handle a hand-held microphone. Also, passengers
need not ligten to all communications, The microphone and headset jacks
are located near the lower left corner of the instrument panel,
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STATIC DISCHARGERS

If frequent IFR flights are planned, installation of wick-type static
dischargers is recommended to improve radio sommunications during
flight through dust or various forms of precipitation (rain, snow ar ioe
crystals). Under these conditions, the build-up and discharge of atatic
electricily from the trailing edges of the wings, rudder, elevator, pro-
pelier tips and radio antennas can result in logs of usable radic signals
on all communications and navigation radio equipment. Usually the
ADF is first to be affected and VHF communication equipment ig the
Iast to be affected.

installation of mtatic dischargers reduces inferference from precipi-
tation static, but it s possible to encounter severe precipitation static
conditions which might cause the loss of radio signais, even with static
disehargers installed. Whenever possible, avoid known zévere preeipi-
tation areas to prevent lops of dependable radio signals. I avoidance ig
impractical, minimize airspeed and anticipate temporary loss of radie
gignals while in thege areas.
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INTRODUCTION

This section contatns factory-recommended procedures for proper
ground handling and routine care and servicing of your Cegsna. It also
identifies certain ingpection and maintenance requiremente which must
be followed if your airplane iz to retain that new-plane performance and
dependability. It is wize to follow a planned schedule of lubrication and
preventive maintenance based on climetic and fiying conditions encoun-
tered in your locality,

Keep in touch with your Cessna Dealer and take advantaré of his
knowledge and experience. He lmeows your airplane and how to meintain it.
He will remind you when lubrications and oil changes are necessary, and
ahout other seasonal and periodic services,

IDENTIFICATION PLATE

All correspondence regarding your airplane should include the
SERIAL NUMBER. The Serin] Number, Model Number, Production Cer-
tificate Number {PC) and Type Certificate Number {TC) can be found on
the Identification Plate, located on the lower part of the lelt forward door-
poat. Located adjacent to the Identification Plate ts a Finigh and Trim
Plate which contains a code deseribing the interior color scheme and ex-
terior paint combination of the airplane. The code may be used in con-
junction with an applicable Parts Catalog if finish and trim information is
needed.

OWNER FOLLOW-UP SYSTEM

Your Cessna Tiealer has an Owner Follow-Up System to notify you
when he receives information that applies to your Cessnz, In addition, if
you wish, you may choose to recelve similar notification, in the form of
Service Letters, directly from the Cessna Cnstomer SBervices Department,
A gubscription form i= supplied in your Customer Care Program book for
your use, should you choose to request this servica. Your Cessna Dealer
will be glad to supply yon with details concerning these follow-up programs,
and stande ready, through his Service Department, to supply you with fast,
efficient, low-cost gervice,

PUBLICATIONS

Various publicationa and flight operation aids are furnished in the
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alrplane when delivered from the factory. These itemis are listed below,
*  CUSTOMER CARE PROGRAM BOOK

®  PILOT'E QPERATING HANDBOOR/SUPPLEMENTS FOR YOUR
AIRPLANE
AVIONICS AND AUTOPILOT

@ I‘-"ILOT’Q CHECKLISTS
¢ POWER COMPUTER
® BALRES AND SERVICE DEALER DIRECTORY

The following additional publications, plus many other supplies that
are apnlicable to your atrplane, are avallable from your Cessna Dealer.

¢ BERVICE MANUALS AND PARTS CATALOGS FOR YOUR
AIRPLANE
ENGINE AND ACCESSORIES
AVIONICS AND AUTOPILOT

Your Cessna Dealer has a Customer Care Supplies Catalog covering
all available items, many of which he keeps on hand, He wiil be bappy to
place an order for any item which iz nof in stock,

AIRPLANE FILE

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

A, Tobe diaplayed in the airplane at all times:

{1} Aircraft Airworthiness Certificate (FAA Form 8100-3).

{2} Aircraft Registration Certificate (FAA Form 8050-3),

{3} Adreraft Radio Station License, if transmttter installed (FCC
Faorm 556). .

B. To be carried in the airplane at ali times;

(1) Weight and Balunce, and associsted papers {latest copy of the
Hepair and Alteration Form, PAA Form 337, if appiicable),
(2) Equipment List,
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C. To be made available upon request:

(1) Airplane Log Book.
(2) Bagine Log Beok.

Most of the items listed are required by the United Slates Federnl
Aviation Regulations, Since the Regulations of other nationa may reguire
ether decuments and data, owners of ajrplanes not registered in the
United States should chieck with their own aviation officials to determine
their individual requirements.

Cogsna recommends that these items, plug the Pilot's Operating
Handbook, Pilot's Checklistg, Power Computer, Customer Care Pro-
gram book and Customer Caxe Card, be carried in the airplane at all
times. '

AIRPLANE INSPECTION PERIODS
FAA REQUIRED INSPECTIONS

Ag required by Federal Aviation Regulations, all civil aircraft of
U.S, registry must undergo a complete inspection (annual) each twelve
calendar months, In addition to the reguired ANNUAL inspection, aiyr-
craft operated commercially (for hire) must have a complete inspectien
every 100 hours of operation,

The FAA may require other inspections by the issuance of aixrworthi-
ness directives applicable to the airplane, engine, propeller and cempo-
nents, It is the responsibility of the owner/operator to ensure compliance
with all applicable ajrworthiness directives and, when the inspections ave
repetitive, to talte appropriate steps to prevent inadvertent noncompliance.

In Heu 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 into smaller operations
that can be accomplished in shorter time perioss,

The CESSNA PROGRESSIVE CARE PROGRAM has been developed to
provide a modexn progressive inspection achedule that satisfies the com-
plete airplane inspection reguirements of both the 100 HOUR and ANNUAL
ingpections as applicable to Cassna airplanes, The program asaiata the
owner in hig responsibility to comply with all FAA inspection requirements,
while enguring timely replacement of life~limited parts and adherence to
factory-recemmended inspection intervals and maintenance procedures.
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CESSNA PROGRESSIVE CARE

The Ceasna Progresgive Care Program has heen designed to help you
replize maximum utilization of your airplane at g minimun cost and down-
time. Under this program, your airplane is inspected and maintained in
four operations at §0«hour intervals during a 200~hour period, The oper-
ationg are recycled each 200 hours and are recorded in g apecially pro-
vided Alrcraft Inspection Log as sach operation is conducted,

The Cessua Aircraft Company recommends Progressive Care for ajy-
pianes that are being flown 200 hours or more per yeay, and the 100-hour
inspection for all other airplanes, The procedures for the Progreszive
Care Frogram and the 100-houy inspection have been earefully worked out
by the factory and arve followed by the Cessna Dealer Organization. The
cornplete familiarity of Cessna Dealers with Cessna equipment and factary-
approved procedures provides the highest level of service possible at
lower cost to Cessna owners,

Regardless of the inspection method selected by the owner, he should
keep in mind that FAR Part 43 and FAR Part 81 establishes the require-
ment that properly certified agencies or perzonnel accomplish a1 reguired
FAA inspections and most of the mannfacturer recommended tngpections,

CESSNA CUSTOMER CARE PROGRAM

Specilic benefits and provisions of the CESSNA WARRANTY plus cthey
fmportant benefits for yon are contained in your CUSTOMER CARE PRO-
GRAM book supplied with your sirplane. You will want to thoroughly re-
view your Customer Care Program book and keep it in your airplane at
all times,

Coupons attached to the Propram book entifle you to an initlg] inspec.
tion and either a Progressive Care Operation No. 1 or the first 100+hour ,
Inspection within the first 6 months of ownership at no charge to you, If
you take delivery from your Dealer, the initia) ingpection will have been
performed before delivery of the pirplans to you, If you pick up your air-
Dlane at the factory, plan to take it to your Dealer reasonably soon affer
Yo take delivery, so the inlflal ingpection may be performed allowing the
Dealer to make any minor adjustments which may he necessary,

You will also want to return to your Dealer either at 50 hours for your
firat Progresalve Care Operation, or at 100 hours for your firet 100-hour
inspection depending on which program you choose to establish for your
airplane, While these important inspections will be performed for you by
any Cessna Dealer, in most cases you will prefer to have the Pealer from
whom you purehased the airplane accomplish thiz work.
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PILOT CONDUCTED PREVENTIVE MAINTENANCE

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

NOTE

Pilots operating airplanes of othey than U, 3, registry

should refer to the regnlations of the country of certi-

fication for information on preventive matntenance that
may be performed by pilots.

A Service Manual should be obtained prior to performing any preven-
tive maintenance to ensure that propey procedures are followed, Your
Cesana Dealer should be contacted for further information or for reguired
maintenance which muat be accomplished by appropriately licenged per~
aonnel.

ALTERATIONS OR REPAIRS

It is essentlnl that the FAA be contacted ?rmr to any altarations on
the airplane to ensure that airworthiness of the alyplane ig nof viclated.
Alterations or repairs to the airplane must be accomplished by Meenged
personnel.

GROUND HANDLING
TOWING

The aivplane iz most easily and safely maneuvered by hand with the
tow=-bar attached to the nose wheel. When towing with g vehicle, do not
exceed the nose gear turning angle of 30° either side of center, or damage
to the gear will result. X the airplane iz towed or pushed over a rough
surface during hangaring, watch that the normal cushioning actlon of the
noge stmit does not cause excessive veriical movement of the tail and the
resulting contact with low hangar doors or atructure. A flal nose lire or
deflated strut will also increase tail height.

PARKING
When parking the alrplane, head into the wind and set the parking

brakes., Do not set the parking brakes during cold weather when accumu-
Iated moisture may {reeze the brakes, or when the brakes are overheated,
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Install the confrol wheel lock and chock the wheels. In severe weather
and high wind conditions, tie the airplane down ag ouilined in the following
pRragraph.

TIE-DOWN

Proper tle-down procedurs i the best precaution against damage to
the parked airplane by pusty or strong winds. To tie~down the sirplane
aecurely, proceed as follows:

(1) Set the parking brake and install the control wheel lock.
{#) Inatall a surface control lock over the fin and rudder.

(3) Tie sufficiently strong ropes or chains {700 pounds tenaile
strength) to the wing, tail, and nose tle—down fittings and
secure each rope to a ramp te-down,

{4) Ingtall a piiot tube cover.

JACKING

When a requirement exiails to jack the entire airplane off the ground,
or when wing jack points are uged in the jacking operation, refer to the
Service Manual for apecific procedures and equipment required.

Individual main gear may be jacked by using the jack pad which ls
incorporated in the main landing gear astrut step bracket. When using
the individual gear strut jack pad, flexibility of the gear strut will cause
the main wheel to slide inboard as the wheel iz ralged, tiliing the jack.
The jack must then be lowered for a second jacking eperation. Do not
jack both main wheels sinmultanecusly uaing the individual main gear Tack
pads,

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

NOTE

Do not apply pressure on the elevator or outboard stabi-
lizer surfzces. When pushing on the taileone, always
apply pressure at a bulkhead to aveid buckling the skin.

To assist in raising and holding the nose wheel off the ground, welght

down the tail by placing sand-bags, or suitable weights, on each side of
the horizontal stabilizer, next to the fugelage. If ground anchors are
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available, the tail should be gecurely tied down.
NOTE
Ensure that the noge will be held off the gpround under atl

eonditfons by means of suitable stands or supports vader
weight supporting bulkheads near the nose of the airplane.

LEVELING

Longitudinal leveling of the airplane is scoomplished by placing 2
level on leveling screws located on the 1efl gide of the tatleone, Deflate
the nogze tire and/or lower or ralge the noge styut fo properly center the
bubble in the level, Corresponding points on bath upper door sills may be
uaed to level the pirplane laterally.

FLYARBLE STORAGE

Alrplanes placed in non-operational storage for a maximum of 30 days
ar those which receive only intermittent operational vae for the fivat 25
hours are considered in flyable storage status. Every seventh day during
these periods, the propeller should be rotated by hand through five revolu-
tions. This action "Hmbers™ the oil and prevents any accumulation of cor-
roglon an engine cylinder walls.

For maximum safety, check that the ignition switch is
QFF, the throttle ls closed, the mixture coatrol is in
the idle cut-off position, and the airplane is secured
before rotating the propeller by hand. Do not atand
within the are of the propeller blades while furning the
propeller.

After 30 days, the airplane should be flown for 30 minutes or a ground
ronup should be made fuat lopg enough to produce an afl temperature with-
in the lower green are range. Excessive ground runup should be avoided.

Engine runup also helps to eliminate excessive accumulations of water
in the fuel system and other alr spaces in the engine, Keep fuel tanks full
fo minimize condensation in the tanks. Keep the battery fully charged to
pravent the electrolyte from freezing in cold weather. If the airplane is
Lo be stored temporarily, or indefinitely, refer to the Service Manual for
proper storage procedures.
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SERVICING

in addition to the PREFLIGHT INSPECTION covered in Section 4,
COMPLETE servicing, inspection, and test requirements for your air-
plane are detailed in the Service Mamwal. The Service Manual outlines
all items whieh require attention at 50, 100, and 200 hour intervals plus
thoge items which require servieing, Inspection, and/or testing at speeial
in{ervals.

Since Cessna Dealers conduct a1l service, inspection, and test proce-
dures in acoordance with applicable Service Manuals, it is recommended
that you contact your Cessna Dealer concerning these requirements and
begin achediling your airplane for service at the recommended intervals.

Cessna Progressive Care ensures that these requirements are accom-
plished at the required intervals to comply with the 100-hour or ANNUAL
ingpection ag previously covered.

Depending on various {light operations, your Jocal Government Avia-
tion Agency may require additionsl service, inspections, or tests. For
these regulatory requirements, ownera shonld chack with local aviation
officials wherae the airplane is being operated,

For quick and ready reference, quantities, materials, and specifica-
tiong for frequently vsed gervice fiems are as follows.

ENGINE OiL

GRADE AND VIBUOSITY FOR TEMEERATURE RANGE --
The airplane was delivered from the faotory with a corrosion prev-
entive airoraft engineg oil. This oil should be drained after the first
25 hours of operation, and the following oils used as specified for
the average amblent air temperatura in the operating aren.

MIL-L-8082 Aviptlon Grade Straight Mineral Qil: Use to replenish
suppbly during the firat 25 hours and at the first 25-houy ofl change.
Continue to use until a total of 50 hours has acoumnlated or ni)
consumption hag stabilized.

SAER 50 above 189C (80°F)

BAE 40 between -1°C (30°F) and 32°C (80°F).
SAE 30 between -18°C (0°F) and 21°C (Y0°F),
SAE 20 below -12°C {10°F).
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MIL-L-22851 Ashless Dispersant Oil: This oi! must be wged after the
first 50 houra or oil consumption has stabilized.

BAR 40 or SAE 50 above 18°C (60*F),

SAE 40 bhetween -1°C (30°F) and 32°C (80°F).

SAE 30 or SAE 40 betwesn -18°C (0*F) and 21°C (70°F).

SARE 30 below -12°C (10°F).

CAPACITY OF BENGINE SUMFP -- 6 Quarts,
Do not operate on less than 4 quarts,. To minimize logg of il
through braather, 1111 1o 5 guart level for normal flipghts of less than
3 hours, For extended flight, 71} to 8 quarts. These quantities vefer
to 0il dipstick level readings, During oil and ofl filtor changes, one
additional gquart is required when the filter element is changed.

OIL AND OIL FILTER CHANGE --
After the first 25 hours of operation, drain engine ol sump and oil
cooler and clean the oil pressure soreen. I an oil filter iz installed,
change filter at this time. Hafill sump with straight minersl ofl
snd use until & total of 50 hours has ascumulsted or oil congump-
tion has stabilized: then change to dispersant oil. On airplanes not
aquipped with an oll filter, drain the engine oil sump and 0il cooler
and clean the oil pressure soreen each 50 hours thereafter. On
airplanes which heve an oil filter, the oil change interval may be
axtended to 100-hour intervals, providing the oil [ilter i5 changed at
H0-hour intervals. Change engine oil at least gvary § months even
though less than the recommended hours have aseumulated. Re-
duee intervale {or prolonged operation in dusty arsas, cold cli-
mates, or when short flights snd long idle periods resnlt in sludg-
ing conditions,

FUEL

APPROVED FURL GRADES (AND COLORS) --

10011 Grade Aviation Fuel (Blue).

100 {Fosmerly 100/ 130) Grade Aviation Pugl (Green).
CAPACITY EACH STANDARD TANEK -- 81.5 Gallons,
CAPACITY EACH LONG RANGE TANE -- 87 Gallona.

NOTE
To ensure maximum fuel capacity when refusling, blace

the fuel selector valve in either LEFT or RIGHT pc:mm
tion to prevent cross-{eeding,
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LANDING GEAR
Tire Pressure Superseded - See Air Plains Supplement page 16
NOSE WHEEL TIRE PRESSURE ~~ 31 P8I on 5. 00-5, 4-Ply Rated Tire.
28 P8I on 6. 00-8, 4-Ply Rated Tire,
MAIN WHEEL TIRE PRESSURE -« 29 PSI on 6, 008, 4-Ply Rated Tires.
NOSE GEAR SHOUK STRUT «-
Keel? filled with MIL~H~8606 hydraulic fluid and inflated with aix to
45 PBIL .

CLEANING AND CARE
WINDSHIELD-WINDOWS

Tha plagtic windshield and windows should be cleaned with an aireraft
windshield claaner. Apply the cisaner sparingly with soft ¢loths, and rub
with moderate praggure until all diet, oil goum and bug stains are re~
moved. Allow the cleaner to dry, then wipe it off with soft flannel cloths.

If a windshield cleaner ig not ryailable, the plastic can be cleuned
with soft cloths molstened with Stoddaxe solvent to remeve oil and groase,

NOTER

Mever uac gasoling, benzine, azlavhol, acefone, carbon
tetraciloride, fire extinguisher or anti~ice fuid, lacquer
thinper or glass cleaner to clean the plastic. Thess ma-
terials will attack the plastic and may cause it to craze,

Follow by carefully washing with a mild detergent and plenty of water.
Rinse thoroughly, then dry with & 2lean moist chamois., Do not rub the
plastic with a dry cloth gince this builds ue an electrostafic chargs which
attracts dust, Waxing with a good commercial wax will finish the ¢lean~
ing job. A thin, aven coat of wax polished qut by hand with clean acft
flannel cleths, will fi)l in minor zcoratehes and help prevent furthex
gcratehing,

Do not uss & canvag cover on the windshield unlese free2ing rain or
sleet is anticipated since the cover may gserateh the plastic suriacs.

FAINTED SURFACES

The painted exterior surfaces of your new Céssna have a durable,
long lasting finish and, under normal conditions, require no polighing or
buifing. Approximately 15 days are required for the paint to eure com-
pletely; in mosk cages, the curing period will have been completed prior
to delivery of the airplage. In the event that pelishing o buifing 15 reg-
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guired within the curing peried, it is regommended that the work be done
by someone experienced in handiing unvured paint. Any Cesana Dealer
can aceomplish this work.

Generally, the painted surfaces can be kept bright by washing with
water and mild soap, followed by a ringe with water and drylpg with cloths
or a thamoia, Harsh or abrasive soaps or detergents which cauge corro-
gion or scratches should never be used, Remove stubborn oil and grexse
with a cloth moigtened with Stoddard solvent.

Waxing ig unnecessary to keep the palnted surfaces bright. However,
if degired, the airplane may be waxed with a good automotive wax, A
heavier coating of wax on the leading edges of the wings and tail and on
the engine nose cap and propellier spinner will kelp reduce the abragion
encountered in these areas.

When the airplane is parked outside in eold ¢limates and it {8 neces~
sary to remove ige before flight, care should be faken to protect the paint-
ed surfaces during ice removal with chemical lguids., A 50-50 solution of
isopropyl alcohol and water will satisfactorily remove lce accumuletions
without damaging the paint, A solutlon with move than 50% aloohol ia
harmful and should be avoided. While applying the de-icing solution, keep
it away from the windshiald and cabin windows since the aleohol will attack
the plastic and may cause it {o craze.

PROPELLER CARE

Preflight inspection of propelier blades for nicks, and wiping them
oceagionally with an oily cloth to clean off grass and bug staing will ag-
sure long, trouble-free service. Small nicks on the propelier, particu-
larly near the tips and on the leading edges, should be dressed outf ag
soum as powsible since these nicks produce stresa concentrations, and if
ignorad, may result in eracks, Never use an alkaline cleaner on the
blades; remove greaae and dirt with earbon tefrachloride or Stoddard
solvent.

EMGINE CARE
The engine may be cleaned with Stoddard solvent, or equivalent, then

dried thoroughly.
[CAUTIQH‘

Particular care should be given to electrical equipment
before cleaning, Cleaning floids should not be allowed
to enter megnelos, gtarter, alternator and the like.
Protect thege components before saturating the engine
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with solvents. All other openings should alse be eovered
belore cleaning the engine agsembly. Caustic cleaning
solutions should be used cautiously and should always be
properly neutralized after their yse.

INTERIOR CARE

To refnove dust and looge diri from the upholstery and ¢arpet, clean
the interior regularly with a vacoum cleaner.

Blot up any spilled lguid promptly with cleanging tissue or rags,
Don't pat the spot; press the blotting mateyial firmly and hold it for sev-
eril seconds, Continue blatting until fo more Liquid iz taken up. Scraps
off slicky materials with a dull knife, then spot-clean the area,

Oil gpots may be cleaned with household Epot removers, used spar-
ingly. Before using any solvent, read the instructions on the container
and test it on an obscure place on the'fabric to be cleansd. Never satu-
rate the fabric with a volatile solvent: it may damage the padding and
backing materizls,

Soiled upholgtery and carpet may be cleaned with foam-type detorgent,
used aecording o the manufpctuyer's instructions. To minimize wetting
the fabrie, keep the fomm as dry as possible and remove it with 2 vacuum
cleaner,

If your sirplane is equipped with leather seating, cleaning of the seats
iz accomplished using a gofl cloth or sponge dipped in mild soap suds,
The sozp suds, used sparingly, will rewmove traces of dirt and grease,
‘The soap should be removed with a clean damp cloti,

The plastic trim, headlineyr, instrument panel and control lnmobs pead
anly be wiped off with a damp eloth. Oil and grease on the contrg) wheel
and control knobs can be removed with a cloth moistened with Stoddard
solvent. Volalile solvents, sueh as mentioned in paragraphs on care of
the windshield, must never be used sinea they soften and craze the plastic.
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vionics & Munrenance Wesr, Inc.

anl Awviation C

Avionics & Maintenance West, Inc.
495 S. Fairview Avenue, Hangar #2, Goleta, CA 93117

FAA CRS #ZZ2R363L
REVISED EQUIPMENT LIST
Date: 9/28/2019 Registration: N738NX
Make: Cessna Model: 172N Serial No: 17270118

Equipment Removed:

Bendix/King KMA24 Audio Panel
Bendix/King KT76A ATC Transponder
Garmin GNS530W GPS/Nav/Com

Equipment Installed:

Garmin GMA340 Audio Panel
Garmin GTX345 ATC Transponder
Garmin GNS530W WAAS GPS/Nav/Com

Gross Weight: 2,550.00 lbs. Previous Weight & Balance 1,506.70 Ibs. 57,270.00
New Moment: 57,270.00 Ibs. Equipment Removed 0.00 Ibs. 0.00
New Empty Weight CG: 38.01 in. Equipment Installed 0.00 Ibs. 0.00
New Useful Load: 1,043.30 Ibs.
Signed ¢

Inspector: O.R.(Olie) Okpysh ZZ2R363L
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FAA Approved
Airplane Flight Manual Supplement

DOCUMENT NUMBER 172060
For
Cessna172N

Serial No. 17271035 and 17274009

Serial No: _ 17270118 Reg. #: _ N738NX

This supplement must be attached to the Pilots Operating Handbook and the FAA Approved
Airplane Flight Manual when STC SA2196CE (which increases the gross weight to 2550 Ibs)
and STC SA4428SW, (which installs an 0-360 Lycoming 180 HP engine), are installed.

The information contained herein supplements the information of the basic Airplane Flight
Manual. For limitations, procedures, and performance information not contained in this
supplement, consult the basic Airplane Flight Manual.

FAA Approved W

Margaret Kline
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Wichita, K
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SECTION 1: GENERAL

The information contained in this Flight Manual Supplement is FAA Approved material, and is
applicable to the operation of the airplane in accordance with STC SA2196CE which
increases the maximum certificated takeoff weight to 2550lbs, when the airplane has
previously been modified with STC SA4428SW.

DESCRIPTIVE DATA
ENGINE

Engine Model Number: 0-360-A2F, A3A, AdA. A4M, and A4N

Engine Type: Normally aspirated, direct drive, air cooled, horizontally opposed,
carburetor equipped, four cylinder engine with 360 cu. in. displacement.
Horsepower Rating and Engine Speed 180 rated BHP at 2700RPM.

Maximum Continuous RPM: 2700 RPM

PROPELLERS:

Sensenich Propellers approved on installations using the 0-360-A4 series engines only
Propeller Manufacturer: Sensenich Corporation

Propeller Model Number: 76EM8S514-0-60

Number of Blades: 2.

Propeller Diameter: Maximum...........ccccoiiiiiinnin i 76 inches.
MINIMUIM ceeeecc s e 76 inches.
Pitch Range: 62" to 56 “

Propeller Manufacturer: Sensenich Corporation.
Propeller Model Number: 76EM8S-0-60 (when using MKA3.5 prop spacer).
Number of Blades: 2.

Propeller Diameter: Maximum: ......cccoov e, 76 inches.
MINIMUM . e e een e e 76 inches.
Pitch Range: 62" to 56"

Approved on all approved engine installations:
Propeller Manufacturer: McCauley Accessory Division.
Propelier Model Number: 1A170/CFA

1A170E/CFA
Number of Blades: 2.
Propeller Diameter: Maximum:...........ccoiiiiiiininn e, 76 inches.
MINIMUM e 74.5 inches.
Propeller Type: Fixed Pitch
Pitch Range: 60" to 56"

172060 | FAA APPROVED

February 3, 2012 Page 4 of 16
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Approved on installations using the 0-360-A4A, -A4M, -A4N, and A3A engines only:

Propeller Manufacturer: McCauley Accessory Division.
Propeller Model Number: 1A170/JFA

Number of Blades: 2.

Propeller Diameter: Maximum: .......c.cccoriiiiiiiicnnee e 76 inches.
MINIMUM. . e e 74.5 inches.

Propelier Type: Fixed Pitch

Pitch Range: 60" to 56”

MAXIMUM CERTIFICATED WEIGHTS

Takeoff, NOMMAL ..o e 2550 Ibs.
ULHIEY e et e 2000 Ibs.
Landing, NOMMAL ..o e 2550 Ibs.
Utility ....... tereeaeereataeaesbeeeaineesnreeenntaesee e aneesarnean 2000 Ibs.
172060 | FAA APPROVED

February 3, 2012 ‘Page 5 0f 16
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SECTION 2: LIMITATIONS

AIRSPEED INDICATOR MARKINGS

Air Plains Services PN: 172861 or 172861-2 or existing airspeed indicator, marked as

follows:
MARKING KIAS VALUE
WWIEE ATC..eeiiiiiieiiee et r e st sses e e ressessresaeseessm b s eessenansaeannnnsns 40-85
(€1 =T o W AN ¢ o TS U 50-127
YEIIOW ATC .ottt tee et s e s e reesa s eeearanssseannnnns 127-158
= o [ {1 T TSRS 158
AIRSPEED LIMITATIONS
VA Maneuvering Speed:

2550 POUNAS ..o iieieeireiesireseerticeseetmacenesesvasssesnrnsaessssnnnes 105 KIAS
2150 POUNAS c.eeeiiieiiee et ee e v e e eras e e sr s esarenenesasnnnns 95 KIAS
750 POUNGS .ot reee i et r v essa s e s s srebssnssarnannnn 85 KIAS

POWER PLANT LIMITATIONS

Engine Model Number: O-360-A4A, AdM, AdN, A4F & A3A
Maximum Power: 180 BHP rating
Maximum Continuous RPM: 2700 RPM

Static RPM Limits : 2250 to 2450 RPM

WEIGHT LIMITS
Maximum Takeoff Weight,

Maximum Landing Weight,

172060 | FAA APPROVED
February 3, 2012

Normal ...oeevreiiieiceinceea, 2550 Ibs.
ULTTIEY e 2000 Ibs.
Normal...cccovveeriiiriieiiens 2550 Ibs.
UtIIEY e 2000 Ibs.
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CENTER OF GRAVITY LIMITS
NORMAL CATEGORY

Center of Gravity Range:
Forward: 35.0 inches aft of datum at 1950 Ibs. or less, with straight line
variation to 41.0 inches aft of datum at 2550 Ibs.
Aft; 47.3 inches aft of datum at all weights.

UTILITY CATEGORY

Center of Gravity Range:
Forward: 35.0 inches aft of datum at 1950 Ibs. or less, with straight line
variation to 35.5 inches aft of datum at 2000 Ibs.
Aft: 40.5 inches aft of datum at all weights.

FLIGHT LOAD FACTORS
NORMAL CATEGORY
Flight Load Factors (Maximum Takeoff Weight - 2550 Ibs):
FIaPS UP oottt s e +3.8g, -1.52g
FIAps DOWN ..ot e +3.0g

PLACARDS
10. Near airspeed indicator:

MANEUVER SPEED - 105 KIAS

172060 | FAA APPROVED
February 3, 2012
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SECTION 3: EMERGENCY PROCEDURES
AIRSPEEDS FOR EMERGENCY OPERATION
Engine Failure after Takeoff:
Wing FIaps Up ..., 70 KIAS
Wing FIaps DOWN ... 65 KIAS
Maneuvering Speed:
2550 DS .t e 105 KIAS
2150 DS e e e 95 KIAS
750 IDS oot 85 KIAS
Maximum Glide:
2550 IDS .eutriieiiiie e e 68 KIAS
2150 DS o e 62 KIAS
750 DS oo e s e 56 KIAS
Precautionary Landing With Engine Power ...........ccccccceccnnen. 65 KIAS
Landing Without Engine Power:
WING FIapS UP oot 70 KIAS
Wing FIaps DOWN.....cooooviricireee e 65 KIAS
ENGINE FAILURES
ENGINE FAILURE IMMEDIATELY AFTER TAKEOFF
1. AIrSPEEA ...t e 70 KIAS (Flaps Up)

65 KIAS (Flaps Down)
ENGINE FAILURE DURING FLIGHT

1 AISPEEA .. .. e e e s e 75 KIAS
FORCED LANDINGS

EMERGENCY LANDING WITHOUT ENGINE POWER

1. AIFSPeEd ...t e 70 KIAS (Flaps Up)
65 KIAS (Flaps Down)
5. Wing FIaps ...ccccccoerecinininnnecnnns AS REQUIRED (30° recommended)

PRECAUTIONARY LANDING WITH ENGINE POWER

2. AIrSPEEA ..o e e 65 KIAS

5. WINg FIaps ..cocooeceiiceee e 30° (on final approach)
B. AIrspeed .......o.cveeiiiieiieeeie e 65 KIAS
172060 | FAA APPROVED

February 3, 2012
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DITCHING
4. WING FIapS ...cooiviicime et s 20-30°

NOTE
If no power is available, approach at 70 KIAS with flaps up or at 65 KIAS with 10° flaps.

ICING

INADVERTENT ICING ENCOUNTER

11. Approach at 80 to 90 KIAS depending upon the amount of the accumulation.

172060 | FAA APPROVED : 3 ot 5
February 3, 2012 ‘ Page 9 of 16
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SECTION 4: NORMAL PROCEDURES

NORMAL PROCEDURES
SPEEDS FOR NORMAL OPERATION

Unless otherwise noted, the following speeds are based on a maximum weight of 2550
pounds and may be used for any lesser weight.

Takeoff

Normal Climb Out...........c.cccceee rereereseeea e sarneessnraeennnne 75-85 KIAS —

Short Field Takeoff, Flaps 10°, Speed at 50 Feet ................... 57 KIAS
Enroute Climb, Flaps Up:

Normal, Sea Level........ocoviieiiiiimiiriec e 75-85 KIAS

Normal, 10,000 Feet..........commimiiiiinrerene e 70-80 KIAS

Best Rate of Climb, Sea Level .........cccccvivivicinivciecnicincnccnnnenn, 73 KIAS

Best Rate of Climb, 10,000 Feet ..o, 72 KIAS

Best Angle of Climb, Sea Level.........occcovrieiiriccniieneeeiee 62 KIAS

Best Angle of Climb, 10,000 Feet..........c.cce i 67 KIAS
Landing Approach:

Normal Approach, FIaps Up .....ccccoviieiirciinnnnceeeen, 65-75 KIAS

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

Short Field Approach, FIaps 30° .......cccceceveeeeeierereseneenenens 62 KIAS
Balked Landing:

Maximum Power, Flaps 20°. ... 60 KIAS
Maximum Recommended Turbulent Air Penetration Speed:

2550 LDS e 105 KIAS

2150 LDS e 95 KAIS

750 s re e 85 KIAS
SHORT FIELD TAKEOFF

Climb Speed.........ccccecvcnvnnnee 57 KIAS (until all obstacles are cleared)
ENROUTE CLIMB

AIFSPEEA ..ottt iciiticenr e rrcr e e e 75-85 KIAS

172060 | FAA APPROVED Page e
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LANDING
NORMAL LANDING
1. AIrSPEEM.....covrereeerereieriererieessessenseseenseens 65-75 KIAS (Flaps Up)
2. WING FIaps ...cocoireire i AS DESIRED
(0-10° below 110 KIAS, 10-30° below 8 KIAS)
3. Airspeed......ccocevirrneininniere e 60-70 KIAS (Flaps Down)
SHORT FIELD LANDING
1. AIrSpeed.... ..ot 65-75 KIAS (Flaps Up)
2. WINg FIaps....ccccvirvnnreiie et FULL DOWN (30 °)
3. AIFSPEEM....co e e 62 KIAS (until flare)
BALKED LANDING |
5. Wing Flaps....c.cccccenvccnniniinanne 10° (until obstacles are cleared)

RETRACT SLOWLY after reaching a safe altitude and 65 KIAS.

172060 | FAA APPROVED . :
February 3, 2012 ‘ Page 110f16
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SECTION 5: PERFORMANCE

LANDING DISTANCE - SHORT FIELD

CONDITIONS:

Flaps 30° h
NOTES:

4. If a landing with flaps up is necessary, increase approach speed by 9 KIAS and allow
for 35% longer distance.

Speed | Press 0°C 10°C 20°C 30°C 40°C
Weigh | At Alt
t S50Ft | Ft Gmd | Total | Gmd | Total | Gmnd | Total | Gmd | Total | Gmd | Total
LBS KIAS Roll FtTo Roll FtTo Rol FtTo Roll Ft To Roli Ft To
Ft Clear Ft Clear Ft Clear Ft Clear Ft Clear
50 Ft 50 Ft 50 Ft 50 Ft 50 Ft
Obs Obs Obs Obs Obs

2550 62 S.L 545 1280 | 565 1320 585 1350 | 605 1380 | 625 1415
1000 565 1320 585 1350 605 13856 | 625 1420 | 650 1450
2000 585 1355 | 610 1385 630 1420 | 650 1455 | 670 1490
3000 610 1385 | 630 1425 | 655 1460 | 675 1495 | 695 1530
4000 | 630 1425 | 655 1460 | 675 1495 | 700 1636 | 725 1570
5000 655 1460 | 680 1500 705 1535 | 725 1575 | 750 1615
6000 | 680 1500 | 705 1540 730 1580 | 755 1620 | 780 1660
7000 | 705 1545 | 730 1685 760 1625 | 785 1665 | 810 1705
8000 | 735 1585 760 1630 790 1670 815 1715 | 840 1755

172060 | FAA APPROVED
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CRUISE FUEL CONSUMPTION
(Not FAA Approved)
Conditions:
2550 Pounds
Recommended Lean Mixture ~
20°C Below Standard 20°C Above
Standard Temp. Temperature Standard Temp.
e | rem % % %
Feet BHP GPH BHP GPH BHP GPH
2000 2550 i - 76 10.2 72 9.6
2500 77 10.3 72 9.6 68 9.1
2400 69 9.2 64 8.7 61 8.3
2300 61 8.3 58 7.9 55 7.6
2200 55 7.5 52 7.2 49 6.9
2100 49 6.8 46 6.6 43 6.3
4000 2600 ——n e 76 10.2 72 9.6
2500 73 9.7 68 9.2 65 8.7
2400 65 8.8 62 8.3 58 8.0
2300 58 8.0 55 7.6 52 7.3
2200 52 7.3 49 6.9 47 6.6
2100 46 6.6 44 6.3 41 6.1
6000 2650 — ——— 76 10.1 72 9.6
2600 77 10.3 72 9.6 68 9.1
2500 69 9.3 65 8.8 62 8.4
2400 62 8.4 59 8.0 56 7.6
2300 56 7.7 53 7.3 50 7.0
2200 50 7.0 47 6.7 44 6.4
8000 2700 — — 76 10.1 71 9.5
2600 73 9.8 69 9.2 65 8.7
2500 66 8.8 62 8.4 59 8.0
2400 59 8.1 ‘56 7.7 53 7.3
2300 53 7.4 50 7.0 47 6.7
2200 47 6.7 45 6.4 42 6.1
10,000 2700 77 10.2 72 9.6 68 9.1
2600 69 9.3 65 8.8 62 8.4
2500 63 8.5 59 8.1 56 7.7
2400 57 7.8 53 7.4 50 7.0
2300 51 7.1 48 6.8 45 6.5
12,000 2700 69 9.3 65 8.8 62 8.4
2600 66 8.9 62 8.4 59 8.0
2500 60 8.2 56 7.7 53 7.4
2400 54 75 51 7.1 48 6.7
2300 48 6.8 45 6.5 42 6.2

172060
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SECTION 6: WEIGHT AND BALANCE

LOADED AIRPLANE WEIGHT (POUNDS) %
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SECTION 7: HANDLING, SERVICE AND MAINTENANCE

To operate at the 2550 gross weight, the aircraft must be equipped with 6 or more ply tires on
both the main wheels and nose wheel on all models.
s Tire Pressure should be:

¢ NOse Gear ....ccooeeeeiiirieieieiee e 45 psi
¢ Main Gear.....cccocveeeivcciriiceeccc e 38 psi
172060 | FAA APPROVED ; : - S Page 160116
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Section 1. GENERAL

1.1 Garmin SXXW Series GPS/WAAS Nav Com

The Garmin GNS Series GPS/WAAS Navigator is a panel-mounted product that
contains a GPS/WAAS receiver for GPS approved primary navigation under
TSO-C146a, (plus optional VHF Com and VHF Nav radios) in an integrated
unit with a moving map and color display. The 5XXW Series unit features a
graphical display which may also be used to depict traffic, weather, or terrain
data. Optional TAWS annunciation and audio is available in some installations.

The navigation functions are operated by dedicated keys and graphical menus
which are controlled by the buttons and the dual concentric rotary knob along
the bottom and right side of the display.

Optional VHF Com and VHF Nav radio functions are controlled via dedicated
buttons and knobs on the left side of the display and adjacent to frequencies they
are controlling.

Nav Freq Graphic Movin Photocelt
Com Freq Window MappDisplay angd fg'r Auto-
Window Navigation Info D'mmiQS Range Keys
Comm Freq Flip/Flop -.
T Freq Fipop . - Direct-To Key
Power and Com /
Volume/Squelch \\_ Menu Key
Nav Radio Flip/Flop _» Clear Key
Nav Radio Volume
T Enter Key
Localizer ID
d
and Runway - Waypoi_ntalert
Terrain Annunciator and arrival
Flight Phase Annunciator Large Knob
GPS Integrity Annunciator —
... Small Knob
{Cursor - Press
to activate)
Large Knob !
(CN‘IJSZI;/LOC Freq i \‘\ A Procedure Key
; CDi i AN
Small Knob / Key 0BS | Message ?;gm Plan Data Card
ComVLOC  Navigation Key | Key Y VNAV Key
Freq(kHz)  gource: GPS,
VLOC, or Data Card Mounting Screw
GPS-PTK
Figure 1 - S330W Series Control and Display Layout
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1.2 GPS/SBAS TSO-C146a Class 3 Operation

The GNS complies with AC 20-138A and has airworthiness approval for
navigation using GPS and SBAS (within the coverage of a Satellite Based
Augmentation System complying with ICAO Annex 10) for IFR en route,
terminal area, and non-precision approach operations (including those
approaches titled “GPS”, “or GPS”, and “RNAV (GPS)” approaches). The
Garmin GNSS navigation system is composed of the GNS navigator and
antenna, and is approved for approach procedures with vertical guidance
including “LPV” and “LNAV/VNAV” and without vertical guidance including
“LP” and “LNAYV,” within the U.S. National Airspace System.

The Garmin GNSS navigation system complies with the equipment
requirements of AC 90-105 and meets the equipment performance and
functional requirements to conduct RNP terminal departure and arrival
procedures and RNP approach procedures without RF (radius to fix) legs. Part
91 subpart K, 121, 125, 129, and 135 operators require operational approval
from the FAA.

The Garmin GNSS navigation system complies with the equipment
requirements of AC 90-100A for RNAV 2 and RNAYV 1 operations. In
accordance with AC 90-100A, Part 91 operators (except subpart K) following
the aircraft and training guidance in AC 90-100A are authorized to fly RNAV 2
and RNAYV 1 procedures. Part 91 subpart K, 121, 125, 129, and 135 operators
require operational approval from the FAA.

AFMS, Garmin GNS 5XXW GPS/SBAS System 160-00357-03 Rev. F
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Applicable to dual installations consisting of two Garmin
GNSS units: The Garmin GNSS navigation system has been
found to comply with the requirements for GPS Class II
oceanic and remote navigation (RNP-10) without time
limitations in accordance with AC 20-138A and FAA Order
8400.12A. The Garmin GNSS navigation system can be
used without reliance on other long-range navigation
systems. This does not constitute an operational approval.

The Garmin GNSS navigation system has been found to
comply with the navigation requirements for GPS Class 11
oceanic and remote navigation (RNP-4) in accordance with
AC 20-138A and FAA Order 8400.33. The Garmin GNSS
navigation system can be used without reliance on other
long-range navigation systems. Additional equipment may
be required to obtain operational approval to utilize RNP-4
performance. This does not constitute an operational
approval.

The Garmin GNSS navigation system complies with the accuracy, integrity, and
continuity of function, and contains the minimum system functions required for
P-RNAYV operations in accordance with JAA Administrative & Guidance
Material Section One: General Part 3: Temporary Guidance Leaflets, Leaflet No
10 (JAA TGL-10 Rev 1). The GNSS navigation system has one or more TSO-
C146a Class 3 approved Garmin GNS Navigation Systems. The Garmin GNSS
navigation system complies with the accuracy, integrity, and continuity of
function, and contains the minimum system functions required for B-RNAV
operations in accordance with EASA AMC 20-4. The Garmin GNSS navigation
system complies with the equipment requirements for P-RNAV and B-
RNAV/RNAV-5 operations in accordance with AC 90-96A CHG 1. This does
not constitute an operational approval.

Garmin International holds an FAA Type 2 Letter of Acceptance (LOA) in
accordance with AC 20-153 for database integrity, quality, and database
management practices for the navigation database. Flight crew and operators can
view the LOA status at FlyGarmin.com then select “Type 2 LOA Status.”

Navigation information is referenced to the WGS-84 reference system.
Note that for some types of aircraft operation and for operation in non-U.S.

airspace, separate operational approval(s) may be required in addition to
equipment installation and airworthiness approval.

190-00357-03 Rev. F AFMS, Garmin GNS 5XXW GPS/SBAS System
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Section 2. LIMITATIONS

2.1 Pilot’s Guide

The Quick Reference Guide, part number and revision listed below (or later
applicable revisions), must be immediately available for the flight crew
whenever navigation is predicated on the use of the 5XXW Series unit.

¢ 500W Series Quick Reference Guide P/N 190-00357-01 Rev H

The Pilot’s Guide Addendum, part number and revision listed below (or later
applicable revision), must be immediately available for the flight crew whenever
one or more of the following units are installed and utilized with the 5XXW
Series unit:

GDL 69/69A XM Satellite Data link
GDL 88 ADS-B Transceiver

GTX 330/330D TIS
Garmin TAWS (GPS S00WT & GNS 530WT)
GTS 8XX Series TAS
Flight Stream 210
* 400W/500W Series Optional Displays P/N 190-00356-30 Rev L

The Pilot’s Guide Addendum, part number and revision listed below (or later
applicable revision), must be immediately available for the flight crew whenever
one or more of the following units are installed and utilized with the 5XXW
Series unit:

Stormscope® Lightning Detection System
Skywatch® Traffic Advisory System
Bendix/King® Traffic Advisory System
Avidyne/Ryan TCAD Traffic System

* 400W/500W Series Display Interfaces P/N 190-00356-31 Rev D

2.2 Kinds of Operation

This AFM supplement does not grant approval for IFR operations to aircraft
limited to VFR operations. Additional aircraft systems may be required for IFR
operational approval. Systems limited to VFR shall be placarded in close
proximity to the 5XXW Series unit: “GPS LIMITED TO VFR USE ONLY™.
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2.3  System Software
This AFMS/AFM is applicable to the software versions shown in Table 1.

The Main and GPS software versions are displayed on the start-up page
immediately after power-on.

Approved Software Version
Software Item (or later FAA approved versions for this STC)
SW version As displayed on unit
Main SW Version 5.40 5.40
GPS SW Version 5.0 5.0
Flight Stream 210 2.80 2.80 (Displayed on
GNS)

Table 1 — Required Equipment

2.4 Navigation database

GPS/SBAS based IFR enroute, oceanic, and terminal navigation is prohibited
unless the flight crew verifies and uses a valid, compatible, and current
navigation database or verifies each waypoint for accuracy by reference to
current approved data.

“GPS”, “or GPS”, and “RNAYV (GPS)” instrument approaches using the
Garmin navigation system are prohibited unless the flight crew verifies and uses
the current navigation database. GPS based instrument approaches must be
flown in accordance with an approved instrument approach procedure that is
loaded from the navigation database.

Discrepancies that invalidate a procedure should be reported to Garmin
International. The affected procedure is prohibited from being flown using data
from the navigation database until a new navigation database is installed in the
aircraft and verified that the discrepancy has been corrected. Navigation
database discrepancies can be reported at FlyGarmin.com by selecting “Aviation
Data Error Report.” Flight crew and operators can view navigation database
alerts at FlyGarmin.com then select “NavData Alerts,”

If the navigation database cycle will change during flight, the flight crew must
ensure the accuracy of navigation data, including suitability of navigation
facilities used to define the routes and procedures for flight. If an amended chart
affecting navigation data is published for the procedure, the database must not
be used to conduct the procedure.

190-00357-03 Rev. F AFMS, Garmin GNS 5XXW GPS/SBAS System
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2.5 Flight Planning
For flight planning purposes, in areas where SBAS coverage is not available, the
flight crew must check RAIM availability.

e  Within the United States, RAIM availability can be determined using the
Garmin WFDE Prediction program, Garmin part number 006-A0154-04
software version 3.00 or later approved version with Garmin approved
antennas or the FAA’s enroute and terminal RAIM prediction website:
www.raimprediction.net, or by contacting a Flight Service Station.

e  Within Europe, RAIM availability can be determined using the Garmin
WFDE Prediction program or Europe’s AUGER GPS RAIM Prediction
Tool at http://augur.ecacnav.com/augur/app/home.

e  For other areas, use the Garmin WFDE Prediction program.

This RAIM availability requirement is not necessary if SBAS coverage is
confirmed to be available along the entire route of flight. The route planning and
WEFDE prediction program may be downloaded from the Garmin website on the
internet. For information on using the WFDE Prediction Program, refer to
Garmin WAAS FDE Prediction Program, part number 190-00643-01, ‘WFDE
Prediction Program Instructions’.

For flight planning purposes, for operations within the U.S. National Airspace
System on RNP and RNAV procedures when SBAS signals are not available,
the availability of GPS RAIM shall be confirmed for the intended route of flight.
In the event of a predicted continuous loss of RAIM of more than five minutes
for any part of the intended route of flight, the flight shall be delayed, canceled,
or rerouted on a track where RAIM requirements can be met. The flight may
also be re-planned using non-GPS based navigational capabilities.

For flight planning purposes for operations within European B-RNAV/RNAV-5
and P-RNAYV airspace, if more than one satellite is scheduled to be out of
service, then the availability of GPS RAIM shall be confirmed for the intended
flight (route and time). In the event of a predicted continuous loss of RAIM of
more than five minutes for any part of the intended flight, the flight shall be
delayed, canceled, or rerouted on a track where RAIM requirements can be met.

Applicable to dual installations consisting of two Garmin GNSS units:

For flight planning purposes, for operations where the route requires
Class II navigation the aircraft’s operator or flight crew must use the
Garmin WFDE Prediction program to demonstrate that there are no
outages on the specified route that would prevent the Garmin GNSS
navigation system to provide GPS Class II navigation in oceanic and
remote areas of operation that requires RNP-10 or RNP-4 capability. If
the Garmin WFDE Prediction program indicates fault exclusion (FDE)
will be unavailable for more than 34 minutes in accordance with FAA
Order 8400.12A for RNP-10 requirements, or 25 minutes in accordance
with FAA Order 8400.33 for RNP-4 requirements, then the operation
must be rescheduled when FDE is available.
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Both Garmin GPS navigation receivers must be operating and
providing GPS navigation guidance for operations requiring RNP-4
performance.

North Atlantic (NAT) Minimum Navigational Performance
Specifications (MNPS) Airspace operations per AC 91-49 and AC 120-
33 require both GPS/SBAS receivers to be operating and receiving
usable signals except for routes requiring only one Long Range
Navigation sensor. Each display computes an independent navigation
solution based on its internal GPS receiver.

Whenever possible, RNP and RNAV routes including Standard Instrument
Departures (SIDs), and Standard Terminal Arrival (STAR), routes should be
loaded into the flight plan from the database in their entirety, rather than loading
route waypoints from the database into the flight plan individually. Selecting
and inserting individual named fixes from the database is permitted, provided all
fixes along the published route to be flown are inserted. Manual entry of
waypoints using latitude/longitude or place/bearing is prohibited.

It is not acceptable to flight plan a required alternate airport based on
RNAV(GPS) LP/LPV or LNAV/VNAYV approach minimums. The required
alternate airport must be flight planned using an LNAV approach minimums or
available ground-based approach aid.

Navigation information is referenced to the WGS-84 reference system, and
should only be used where the Aeronautical Information Publication (including
electronic data and aeronautical charts) conform to WGS-84 or equivalent.

NOTE
If flight plan information is imported from a
portable electronic device utilizing the Flight Stream
210 Bluetooth® system, all waypoints and flight
plan sequences must be verified by the crew.

2.6 Approaches
¢ Instrument approaches using GPS guidance may only be conducted
when the GNS is operating in the approach mode. (LNAYV,
LNAV+V, L/'VNAV, LPV, LP, or LP +V)

NOTE
Advisory vertical guidance deviation is provided when
the GNS annunciates LNAV+V or LP +V. The
controlling minimums remain LNAV or LP even when
advisory vertical guidance is provided. Advisory
vertical guidance information displayed on the VDI in
this mode is only an aid to help flight crews comply
with altitude restrictions. When using advisory vertical
guidance, the flight crew must use the primary
barometric altimeter to ensure compliance with all
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altitude restrictions in accordance with the LNAYV or
LP approach procedure.

e When conducting instrument approaches referenced to true North, the
NAYV Angle on the AUX-Units/Position page must be set to True.

e The navigation equipment required to join and fly an instrument
approach procedure is indicated by the title of the procedure and
notes on the IAP chart. Navigating the final approach segment (that
segment from the final approach fix to the missed approach point) of
an ILS, LOC, LOC-BC, LDA, SDF, MLS, VOR, TACAN approach,
or any other type of approach not approved for GPS, is not authorized
with GPS navigation guidance. GPS guidance can only be used for
approach procedures with GPS or RNAV in the procedure title. When
using the Garmin VOR/LOC/GS receivers to fly the final approach
segment, VOR/LOC/GS navigation data must be selected and
presented on the CDI of the pilot flying.

o Not all published Instrument Approach Procedures (IAP) are in the
navigation database. Flight crews planning to fly an RNAV
instrument approach must ensure that the navigation database
contains the planned RNAV Instrument Approach Procedure and that
approach procedure must be loaded from the navigation database into
the GNS system flight plan by its name. Users are prohibited from
flying any approach path that contains manually entered waypoints.

¢ IFR approaches are prohibited whenever any physical or visual
obstruction (such as a throw-over yoke) restricts pilot view or access
to the GNS and/or the CDI.

2.7 Autopilot Coupling

IFR installations of a Garmin SXXW Series unit allow the operator to fly all
phases of flight based on the navigation information presented to the pilot;
however, not all modes may be coupled to the autopilot. All autopilots may be
coupled in Oceanic (OCN), Enroute (ENR), and Terminal (TERM) modes;
however, the FAA requires that vertical coupling of an autopilot for approaches
be demonstrated to meet their intended function and provide safe and proper
operation to published minimums. This installation is limited to:

O Lateral coupling only for GPS approaches. Coupling to the vertical path for
GPS approaches is not authorized.

2.8 Terrain Proximity Function (All Units)

Terrain and obstacle information appears on the map and terrain display pages
as red and yellow tiles or towers, and is depicted for advisory use only. Aircraft
maneuvers and navigation must not be predicated upon the use of the terrain
display. Terrain and obstacle information is advisory only and is not equivalent
to warnings provided by TAWS.
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The terrain display is intended to serve as a situational awareness tool only. By
itself, it may not provide either the accuracy or the fidelity on which to base
decisions and plan maneuvers to avoid terrain or obstacles.

2.9 TAWS Function (Equipped Units)

Flight crews are authorized to deviate from their current ATC clearance to the
extent necessary to comply with TAWS warnings. Navigation must not be
predicated upon the use of TAWS.

If an external TAWS annunciator panel is installed in the aircraft, this
annunciator panel must be fully functional in order to use the TAWS system.

2.10  VNAYV - Vertical Navigation Calculation Page

VNAYV information accessible by pressing the “VNAV” button may be utilized
for advisory information only. Use of VNAYV information for Instrument
Approach Procedures does not guarantee Step-Down Fix altitude protection, or
arrival at approach minimums in a normal position to land.

2.11 Weather Display (Optional)
This limitation applies to data linked weather products from SiriusXM via a
GDL 69/69A or FIS-B via a GDL 88.

Do not use data link weather information for maneuvering in, near, or around
areas of hazardous weather. Information provided by data link weather products
may not accurately depict current weather conditions.

Do not use the indicated data link weather product age to determine the age of
the weather information shown by the data link weather product. Due to time
delays inherent in gathering and processing weather data for data link
transmission, the weather information shown by the data link weather product
may be significantly older than the indicated weather product age.

Do not rely solely upon data link services to provide Temporary Flight
Restriction (TFR) or Notice to Airmen (NOTAM) information. Not all TFRs
and NOTAMS can be depicted on the GNS.

2.12 Traffic Display (Optional)

Traffic may be displayed on the GNS when connected to an approved optional
TCAS 1, TAS, TIS, or ADS-B traffic device. These systems are capable of
providing traffic monitoring and alerting to the flight crew. Traffic shown on the
display may or may not have traffic alerting available. The display of traffic is
an aid to visual acquisition and may not be utilized for aircraft maneuvering.
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2.13 GTN Crossfill
When GTN Crossfill is in use, OBS mode shall be initiated only on the GTN.
OBS mode on the GNS when GTN Crossfill is enabled is prohibited.

When GTN Crossfill is in use, the crew must verify each flight plan leg prior to
using the GNS to navigate. See section 7.2 for additional information.

2.14 Flight Stream 210 (Optional)

The Flight Stream 210 provides the ability for the crew to import flight plans
from a portable electronic device to the GNS. The crew must verify all flight
plan and waypoint information imported from a portable electronic device prior
to use on the GNS. See section 7.3 for additional information.

2.15 Portable Electronic Devices
This STC does not relieve the operator from complying with the requirements of
91.21 or any other operational regulation regarding portable electronic devices.
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Section 3. EMERGENCY PROCEDURES

3.1 Emergency Procedures
3.1.1 TAWS WARNING

Red annunciator and aural “PULL UP”:

AUOPIIOL c.. ettt e DISCONNECT
Aircraft Controls ....ooeevveneiccneecenns INITIATE MAXIMUM POWER CLIMB
AQISPEEd ..cveeerereeeeecereetereeeee e BEST ANGLE OF CLIMB SPEED

After Warning Ceases:
Altitude ..o CLIMB AND MAINTAIN SAFE ALTITUDE
Advise ATC of Altitude Deviation, if appropriate.

NOTE
Only vertical maneuvers are recommended, unless either
operating in visual meteorological conditions (VMC), or the
flight crew determines, based on all available information,
that turning in addition to the vertical escape maneuver is the
safest course of action, or both.

3.2 Abnormal Procedures

3.2.1 LOSS OF GPS/SBAS NAVIGATION DATA

When the GPS/SBAS receiver is inoperative or GPS navigation information is
not available or invalid, the GNS will enter one of two modes: Dead Reckoning
mode (DR) or Loss Of Integrity mode (LOI). The mode is indicated on the GNS
by an amber “DR” or “INTEG”.

If the Loss Of Integrity annunciation is displayed, revert to an alternate means of
navigation appropriate to the route and phase of flight.

If the Dead Reckoning annunciation is displayed, the map will continue to be
displayed with an amber ownship icon. Course guidance will be removed on the
CDIL Aircraft position will be based upon the last valid GPS position, then
estimated by Dead Reckoning methods. Changes in true airspeed, altitude,
heading, or winds aloft can affect the estimated position substantially. Dead
Reckoning is only available in Enroute and Oceanic modes. Terminal and
Approach modes do not support Dead Reckoning.
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If Alternate Navigation Sources (ILS, LOC, VOR, DME, ADF) Are
Available:

NaVIZALIoN ...ocoieeiiriiienrieerereernrrenereseaeneans USE ALTERNATE SOURCES

If No Alternate Navigation Sources Are Available:
DEAD RECKONING (DR) MODE:
INAVIBALION .ottt etcerneeetet et e sassestreesseneeseresssessessssasssssassessesenses USE GNS

NOTE
All information normally derived from GPS will become less
accurate over time.

LOSS OF INTEGRITY (LOI) MODE:
Navigation ........occceennee. FLY TOWARDS KNOWN VISUAL CONDITIONS

NOTE
All information derived from GPS will be removed.

NOTE
The airplane symbol is removed from all maps. The map will
remain centered at the last known position. “No GPS
Position” will be annunciated in the center of the map.

3.2.2 GPS APPROACH DOWNGRADE

During a GPS LPV, LNAV/VNAV, LP +V, or LNAV+V approach, if GPS
accuracy requirements cannot be met by the GPS receiver prior to the Final
Approach Fix, the GNS will downgrade the approach. The downgrade will
remove vertical deviation indication from the VDI and change the approach
annunciation accordingly from LPV, L/VNAYV, LP +V, or LNAV+V to LNAV.
The approach may be continued using the LNAV only minimums. After the
Final Approach Fix has been passed, the approach will be aborted using the
indications described below.

During a GPS approach in which GPS accuracy requirements cannot be met by
the GPS receiver for any GPS approach type, the GNS will flag all CDI
guidance and display a system message “ABORT APPROACH - Loss of
Navigation”. Immediately upon viewing the message, the unit will revert to
Terminal navigation mode alarm limits. If the position integrity is within these
limits lateral guidance will be restored and the GPS may be used to execute the
missed approach, otherwise alternate means of navigation must be utilized.
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3.2.3 LOSS OF COM RADIO TUNING FUNCTIONS

If alternate COM is available:
COmMMUNICALIONS .ovvivveireeiirrrerirrenirrcineeesieresrsecesseeconns USE ALTERNATE COM

If no alternate COM is available:
COM RMT XFR key (if installed)....... PRESS AND HOLD FOR 2 SECONDS

NOTE
This procedure will tune the active COM radio the emergency
frequency 121.5, regardless of what frequency is displayed on
the GNS. Certain failures of the tuning system will
automatically tune 121.5 without flight crew action.

3.2.4 TAWS CAUTION (Terrain or Obstacle Ahead, Sink Rate, Don’t
Sink)

When a TAWS CAUTION occurs, take corrective action until the alert ceases.
Stop descending or initiate either a climb or a turn, or both as necessary, based
on analysis of all available instruments and information.

3.2.5 TAWS INHIBIT

The TAWS Forward Looking Terrain Avoidance (FLTA) and Premature
Descent Alerts (PDA) functions may be inhibited to prevent alerting, if desired.
Refer to GNS 400W/S00W Optional Displays Addendum for additional
information.

To Inhibit TAWS:

Go to TERRAIN Page

MENU BULLOM 1.t cerreesrre e s s s sbs e tas s bsesosarsenbneseranses PRESS
CINIIBIE TEITAINT c.uvieveicieierieeccer et ens ettt sbs e besssseni SELECT
ENLEr BUHON oottt reresste s nnr e s ranr e e sare s ans e ab s erane s PRESS

3.2.6 TER N/A and TER FAIL

If the amber TER N/A or TER FAIL status annunciator is displayed, the
system will no longer provide TAWS alerting or display relative terrain and
obstacle elevations. The crew must maintain compliance with procedures that
ensure minimum terrain and obstacle separation.
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Section 4. NORMAL PROCEDURES

Refer to the SXXW Series unit Quick Reference Guide defined in paragraph 2.1
on page 7 of this document for normal operating procedures. This includes all
GPS operations, VHF COM and NAYV, and Multi-Function Display information.
For information on TIS traffic, data linked weather, or TAWS see the Pilot’s
Guide addendum for optional displays. For information on active traffic device
or Stormscope operation and displays see the Pilot’s Guide addendum for
display interfaces.

The 5XXW Series unit requires a reasonable degree of familiarity to prevent
operations without becoming too engrossed at the expense of basic instrument
flying in IMC and basic see-and-avoid in VMC. Pilot workload will be higher
for pilots with limited familiarity in using the unit in an IFR environment,
particularly without the autopilot engaged. Garmin provides training tools with
the Pilot’s Guide and PC based simulator. Pilots should take full advantage of
these training tools to enhance system familiarization.

4.1  Unit Power On

Database........ccoeeierennrenineennecreeee e, REVIEW EFFECTIVE DATES
Self Test...oviieiercenenecrerereenens VERIFY OUTPUTS TO NAV INDICATORS
Self Test - TAWS Remote Annunciator (If Installed):
PULL UP it cseserieececn e essnans ILLUMINATED
TERR .ottt ettt see et eeas ILLUMINATED
TERR N/A oottt st eee e ansaees ILLUMINATED
TERR INHB ...ttt e isree e ess e enes ILLUMINATED
Self Test - GPS Remote Annunciator (If Installed):
VEOC oottt tsessmees e st sass e seerassnes ILLUMINATED
GPSe ettt sttt et nan ILLUMINATED
INTG oottt vt sre et saer e sresn e saesnes ILLUMINATED
TERM .ottt ecve e aserneeens e sasessnssencs ILLUMINATED
WPT ettt e st b re st sresrssaraevanean ILLUMINATED
APR ettt ILLUMINATED
MG et et e ILLUMINATED
SUSP ettt st e aanas ILLUMINATED
4.2  Before Takeoff
System Messages and AnnUNCIAtOTS ....o.ccvereereeererscrsnerenereeesenens CONSIDERED
AFMS, Garmin GNS 5XXW GPS/SBAS System 190-00357-03 Rev. F
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4.3 HSI and EHSI Operation
If an HSI is used to display navigation data from the GNS the pilot should rotate
the course pointer as prompted on the GNS.

If an EHSI is used to display navigation data from the GNS the course pointer
may autoslew to the correct course when using GPS navigation. When using
VLOC navigation the course pointer will not autoslew and must be rotated to the
correct course by the pilot. For detailed information about the functionality of
the EHSI system, refer to the FAA approved Flight Manual or Flight Manual
Supplement for that system.

CAUTION
The pilot must verify the active course and waypoint for each
flight plan leg. The pilot must verify proper course selection
each time the CDI source is changed from GPS to VLOC.

4.4  Autopilot Operation
The GNS may be coupled to an optional autopilot, if installed in the aircraft,
when operating as prescribed in the LIMITATIONS section of this manual.

Autopilots coupled to the GNS system in an analog (NAV) mode will follow
GPS or VHF navigation guidance as they would with existing VOR receivers.

Autopilots that support GPSS or GPS Roll Steering in addition to the analog
course guidance will lead course changes, fly arcing procedures, procedure
turns, and holding patterns if coupled in GPSS mode.

For autopilot operating instructions, refer to the FAA approved Flight Manual or
Flight Manual Supplement for the autopilot.
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4.5 Coupling the Autopilot during approaches

CAUTION
When the CDI source is changed on the GNS, autopilot mode
may change. Confirm autopilot mode selection after CDI
source change on the GNS. Refer to the FAA approved Flight
Manual or Flight Manual Supplement for the autopilot.

[0 This installation prompts the flight crew and requires the pilot to enable the
approach outputs just prior to engaging the autopilot in APR mode.

To couple an approach:

Once established on the final approach course with the final approach
fix as the active waypoint, the GNS will issue a flashing message
indication with the following message “APR Guidance Available, Use

PROC before A/P APR™.

PROC BUHON...ccviciviieee ittt eeis et s s st ness e e PRESS
“Enable A/P APR Outputs?” ...c.cccovvrerrrerrireeeineessesssesesesnssens SELECT
ENT BULON oottt se v s e naaenne PRESS

If coupled, Autopilot will revert to ROL mode at this time.

AUtoPilot....c.cieiiicceeee e ENGAGE APPROACH MODE

[0 This installation supports coupling to the autopilot in approach mode once
vertical guidance is available.

To couple an approach:
Once established on the final approach course with the final approach
fix as the active waypoint, the GNS will enable vertical guidance,

Vertical GUIdaNCe.....ovvvvmvviveeieeeeeecreeeeeeene CONFIRM AVAILABLE
AULOPHOt et ENGAGE APPROACH MODE

I8 The autopilot does not support any vertical capture or tracking in this
installation.

Analog only autopilots should use APR mode for coupling to LNAV
approaches. Autopilots which support digital roll steering commands (GPSS)
may utilize NAV mode and take advantage of the digital tracking during LNAV
only approaches.

AFMS, Garmin GNS 5XXW GPS/SBAS System 190-00357-03 Rev. F
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4.6 Traffic Mode Selection (Optional)

If the GNS is interfaced to a traffic device, the GNS can be used to control the
mode of the traffic system. This is accomplished by pressing the cursor knob
while on the dedicated traffic page to enter/exit the traffic device menu. It is
important to note that while the traffic device menu is active, the current state of
the traffic system is not displayed. The state of the traffic device is only
displayed once the traffic device menu is exited.

Section 5. PERFORMANCE

No change.

Section 6. WEIGHT AND BALANCE

See current weight and balance data.
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Section 7. SYSTEM DESCRIPTIONS

7.1 Pilot’s Guide
See Garmin 5XXW Series unit Pilot’s Guide for a complete description of the
5XXW Series unit.

7.2 Manual GTN Crossfill

Manual GTN Crossfill is a feature that will keep the GNS system in sync with a
flight plan that is being used on the GTN system. The GTN will not
automatically keep its flight plan in sync with changes made on the GNS
system. Manual crossfill feature is “one way” ~ from the GTN to the GNS.

The GTN systems support a variety of procedure leg types that the GNS systems
do not support. As such, it is normal and expected that the flight plan leg that is
displayed on the GNS system will not always match the flight plan leg on the
GTN system. Departure, arrival and approach procedures contain leg types that
the GNS does not support. The GNS typically “skips” over these leg types and
provides no guidance. Guidance may be available on the GTN but not on the
GNS in these cases. The GNS will sequence the procedure as it normally would
if Crossfill were not active. Once a leg type is reached that is supported on both
the GTN and GNS systems, the systems will automatically sync to the same leg.

If the GNS is interfaced with a GTN and the GTN Crossfill feature is enabled on
the GNS, then auto-switching from GPS to VLOC guidance on the CDI for
ILS/LOC approaches will be disabled on the GNS.

If the flight plan on an interfaced GTN is altered while in a hold, the GNS will
reinitiate guidance to the holding waypoint and sequence into the hold upon
crossing the waypoint,

If the Missed Approach is activated on the GTN prior to reaching the Missed
Approach Point, the GTN will automatically resume leg sequencing upon
reaching the Missed Approach Point. The GNS will remain suspended upon
reaching the Missed Approach Point and leg sequencing must be manually
resumed.

AFMS, Garmin GNS GPS/SBAS System 190-00357-03 Rev. F
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7.3  Flight Stream 210

The Flight Stream 210 provides wireless communication of specific flight plan
information and GPS sensor data to a PED (Personal Electronic Device) from
the GNS.

For details on the operation and features of the Flight Stream 210, please refer to
the GNS 400W/500W Series Optional Displays, P/N 190-00356-30 Rev J.

For additional details about the Garmin supported devices and apps for use with
the Flight Stream 210, please visit:
http://garmin.com/connext/supported_devices
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SECTION 1 — GENERAL

The G5 Electronic Flight instrument can display the following information to the pilot depending on the installation
and location of the G5 instrument.

Primary attitude

Primary slip and turn rate information
Primary heading

Secondary airspeed

Secondary altimeter

Secondary ground track

¢ e o o o @

When installed in place of the attitude indicator, the primary function of the G5 is to provide attitude information to
the pilot. When installed in place of the rate of tumn indicator, the primary function of the G5 is to provide turn
rate and sfip ball information to the pilot. When installed in place of the directional gyro, the primary function of
the G5 is to provide directional information to the pilot.

NOTE:

The pilot is reminded to perform appropriate flight and navigation instrument cross checks for the
type of operation being conducted.

In case of a loss of aircraft electrical power, a backup battery (optional when installed as a DG/HSI) sustains the
G5 Electronic Flight Instrument for up to four hours.

An optional GAD 29B may be installed to provide course and heading datum to an autopilot based on the data
selected for display on the HSL.

190-01112-13 Rev. 5 AFMS, Garmin G5 AML STC
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Abbreviations and Terminology

The following glossary is applicable within the airplane flight manual suppiement

ADI
AFMS
ATT
cDi
DG
DR
FAA
GPS
GP5S
HDG
HS!
iLS
LoC
Lol
VFR
VHF
VOR

Attitude Direction Indicator
Airplane Flight Manual Supplement
Aftitude

Course Deviation Indicator
Directional Gyro

Dead Reckoning

Federal Aviation Administration
Global Positioning System

GPS Roll Steering

Heading

Horizontal Situation indicator
Instrument Landing System
Localizer {no glideslope available)
Loss of integrity

Visual Flight Rules

Very High Frequency

VHF Omni-directional Range

AFMS, Garmin G5 AML. STC
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SECTION 2 - LIMITATIONS

System Software Requirements
The G5 must utilize the following or later FAA approved software versions for this AFMS revision to be applicable:

Component Software Version

G5 Electronic Flight Instrument 5.00

Use of Secondary Instruments

The original type design approved instruments for airspeed, altitude and vertical speed remain the primary
indications for these parameters.

If the G5 Electronic Flight Instrument is installed in place of the rate of turn indicator, the original type design
approved instrument for attitude remains in the primary indication for attitude.

If the G5 Etectronic Flight Instrument is instalied in place of the directional gyro, the original type design approved
instruments for attitude remains the primary indication for attitude.

NOTE:
For aircraft approved for VFR-only operations, the G5 Electronic Flight Instrument may be
installed as an attitude indicator and rate of tum indicator.
Kinds of Operations
No Change.

190-01112-13 Rev. 5 AFMS, Garmin G5 AML STC
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SECTION 3 - EMERGENCY PROCEDURES

G5 Failure Indications

If a G5 function fails, a large red ‘X' is typically displayed over the instrument(s) or data experiencing the failure.
Upon G5 power-up, certain instruments remain invalid as equipment begins to initialize.  All instruments should
be operational within one minute of power-up.  If any instrument remains flagged and it is not likely an instatiation
related problem, the G5 should be serviced by a Garmin-authorized repair facifity.

E A Attitude Failure

Attitude failure is indicated by removal of the sky/ground presentation, a red X, and a yellow “ATTITUDE FAIL" on
the display.

Rate-of-turn and slip information will not be available.
1. Use standby instruments.
2. Seek VFR conditions or land as soon as practical,

Heading Failure, L.oss of Magnetometer Data, or Magnetic Field Error

A heading failure, loss of magnetometer data, or magnetic field error is indicated by removal of the digital heading
readout, a red X, and a yellow "HDG” on the display.

1. Use standby magnetic compass.

NOTE:

If the G5 DG/HSI has a valid GPS signal the G5 DG/HS! instrument will display the GPS track
information in magenta.

190-01112-13 Rev. 5 AFMS, Garmin G5 AML STC
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GPS Failure

If GPS navigation receivers and/or navigation information are not available or invafid, the G5 will display Dead
Reckoning mode (DR} or Loss of Integrity mode (L.O) on the HSI in the lower left comner.

If Altemate Navigation Sources (ILS, LOC, VOR) Are Available:
1. Use alternate navigation source.
If No Alternate Navigation Sources Are Available:
if DR is Displayed on HSI:
1. Use the amber CDI for course information.
2. Fly toward known visual conditions.

If LOI is Displayed on HSI:
1. Fly toward known visual conditions.

For aircraft equipped with a GAD 29B interfaced to an autopilot, GPSS will be displayed in amber text when GPSS
emulation has been selected from the G5 menu.

1. Deselect GPSS from the G5 menu and select a different autopilot mode.

Attitude Aligning

During system initialization, the G5 displays the message 'ALIGNING’ over the attitude indicator. The G5 will
typically display valid attitude within the first minute of power-up. The G5 can also align itself while taxiing and
during levei flight.

if the "ALIGNING" indication occurs during flight and attitude remains displayed, the attitude display is acceptable
for use for flight in instrument conditions. The message will clear when the attitude solution is within the systems
internal accuracy tolerances. It is recommended to maintain wings fevel to reduce the time for the system to
align.

Attitude Aligning / Keep Wings Level

If the "ALIGNING KEEP WINGS LEVEL" indication occurs during flight, the G5 has detected an invalid attitude
solution and will not display any attitude information.

1. Use standby instruments to maintain wings level flight. The system will display attitude when internal
accuracy tolerances have been met.

2. if atlitude does not return, seek VFR conditions or land as soon as practical.

Loss of Electrical Power to the G5 Display

In the event of a foss of aircraft electrical power to the G5 attitude display, the indicator will continue to function on
its internal battery. If an internal battery is installed on the optional G5 HSI, the indicator will continue to function
on the internal battery if aircraft power is lost.  Internal battery endurance is indicated on the G5 display in hours

and minutes. The charging symbol will be removed and the internal battery will not be charged.

In the event the G5 attitude display powers down, the optional G5 HSI will automatically revert to displaying
attitude information. It will not revert back to the DG/HSI format if the G5 attitude unit regains power. The
DG/HSI presentation may be selected from the G5 menu on the G5 DG/HS! unit after reversion to the attitude
display.

AFMS, Garmin G5 AML STC 190-01112-13 Rev. 5
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Loss of Electrical Power to the GAD 29B (If Installed)

In the event of a loss of aircraft electrical power to the optional GAD 29B, the heading and course datum witl be
unavailable to the autopilot and the autopilot may deviate from the intended path or may disconnect. GPS flight
plan course information may be displayed on the HSi and VFR will be displayed in amber text on the HSI, GPSS
will be displayed in amber text, if GPSS mode is selected.

B G | 009

1. Deselect GPSS from the G5 menu and select a different autopilot mode.
2. Lateral GPS course guidance may only be used in VFR conditions.

180-01112-13 Rev. 5 AFMS, Garmin G5 AML STC
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G5 Power Button and Knob

SECTION 4 - NORMAL PROCEDURES

The G5 display will power on with the application of aircraft power. The G5 power button is used to turn the

dispiay on and off. Press and hold the power buiton to turn the display off.
The knob performs the following functions:

Press to access the Menu.

From the Menu, press to select the desired menu item.

For the HSI, rotate to adjust the heading or track bug.

Press
Press to accept the displayed value when editing numeric data or selecting from a fist.
Press to sync the heading or track bug for the HSI,
From the Menu, turn the Knob to move the cursor to the desired menu item.
T For the ADI, rotate to adjust the baro setting on the secondary altitude display.
urn

Turn to select the desired value when editing numeric data or selecting from a list.

Backlight Intensity Adjustment
The power up state of the G5 backlight is in Auto adjustment mode.
To adjust the backlighting:

ia To select Manual mode from Auto mode:
1. While the unit is turned on, press the Power button.
2. Turn the knob to manually adjust the backlight intensity.
3. Press the knob to close the backlight page.

To select Auto mode from Manual mode:

e 1. While the unit is turned on, press the Power button.
2. Press the Power button again to select Auto.
3. Press the knob to close the backlight page.

Prior to Flight in Instrument Meteorological Conditions
1. Press the Power button on the G5 attitude indicator.
2. Verify the battery status indicator is green on the G5 attitude indicator.

190-01112-13 Rev. &
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Autopilot Operations with the G5 HSI

The G5 and optional GAD 29B offer various integration capabilities dependent upon the type of autopilot installed
in a particular aircraft.

The G5 Electronic Flight instrument installation in this aircraft provides the following autopilot functions
(appropriate boxes wilt be checked):

[l This installation does not interface with the autopilot (basic wing levefing autopilot or no autopilot is
installed in the aircraft).
[0 A GAD 298 Adapter is installed in this aircraft.
{0 Course / NAV Selection coupling to the autopilot.
O Heading Bug coupling capability to the autopilot.
O Roll Steering (GPSS) emulated via heading mode.
OR
3 Roll Steering capable autopilot (GPSS menu function for emulation not applicable).

Course / NAV Selection Coupling to the Autopilot (If Configured)

When operating the autopilot in NAV mode, the deviation information from the installed navigation sources (i.e.
GPS or NAV) is switched via the navigation source. The NAV source displayed on the HSI is the NAV source
the autopilot is following. Many autopilots also use the course datum to determine the best intercept angles
when operating in NAV mode. '

Heading Bug Coupling Capability to the Autopilot (if Configured)

When operating the autopilot in HDG mode, the difference between the HDG bug location on the HSI and the
actual aircraft heading creates an error signal which the autopilot will minimize by turning in the direction of the
bug. If the bug is turned more than 180 degrees, the autopilot may turn the airplane in the opposite direction of
the desired tum.

Roll Steering (GPSS) Emulated via HDG Mode (If Configured)

For autopilots that do not support digital GPSS signals, GPSS functionality may be emulated by operating the
autopilot in HDG mode and selecting GPSS from the G5 menu.  If the autopilot is already designed to receive rolt
steering information, the data is transmitted digitally from the navigator to the autopilot.

When GPSS is selected on the G5 menu, the heading bug on the HSI changes to a hollow outline and a crossed-
out heading bug appears on the G5 HSI display indicating that the autopitot is not coupled to the heading bug.
The bug is still controliable and may still be used for reference.

010° : *

When GPSS is selected on the G5, GPSS turn commands are converted into a heading error signal to the
autopilol.  When the autopilot is operated in HDG mode, the autopilot will fly the turm commands from the GPS
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navigator. if the GPSS data is invalid (for example, if there is no active GPS leg) or the selected HSI source on
the G5 HSI is not GPS, the annunciated GPSS text will be yellow and a zero turn command will be sent to the
autopilot.
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SECTION 5 - PERFORMANCE

No change.

4
g

o
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SECTION 6 — WEIGHT AND BALANCE

See current weight and balance data.
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SECTION 7 —~ SYSTEM DESCRIPTION

Refer to Garmin G5 Electronic Flight instrument Pilot's Guide for Certified Aircraft, part number 190-01112-12
Rev A (or later approved revisions), for a description of the G5 electronic flight instrument.  This reference
material is not required to be on board the aircraft but does contain a more in depth description of all the functions
and capabilities of the G5.

The ATT circuit breaker supplies power o the G5 instrument for normal power operation and to charge the
internal battery.

The DG circuit breaker supplies power to the G5 instrument for normal power operation when configured as a
DG, and to charge the internal battery (if installed).

The HSI circuit breaker supplies power to the G5 instrument for normal power operation when configured as an
HSI, and to charge the internal battery (if instalied).

The GAD circuit breaker supplies power to the optional GAD 29 adapter for normal power operation.

System Messages

The G5 has the capability to dispiay system messages to the crew along the bottom of the display. A system
message is indicated through a white 01 indication on the G5.

Messages can be displayed by pressing the G5 knob, and selecting the Message menu item.

(For Reference Only)
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The foliowing table shows the meaning of each message.

System messages are displayed in white text.

Message

Meaning

External Power Lost

Aircraft power has been removed from the G5.

Critical battery fault!

Battery has critical fault condition and the unit is about to power off to avoid

Powering off damage to the battery.
Battery fault Battery has a fault condition — unit needs service.

Battery charger fault

Battery charger has a fault condition ~ unit needs service.

Low battery

Battery charge level is low.

Hardware fault

Unit has a hardware fault — unit needs service.

Power supply fauit

Unit power supply fault detected — unit needs service.

Unit temperature limit
exceeded

Unit is too hot or too cold.

Network address
conflict

Another G5 with the same address is detected on the network (most commonly
a wiring error on one of the units).

Communication error

General communication error (most commonly appears in conjunction with
Network Address Confiict ge).

Factory calibration
data invalid

Unit calibration data not valid - unit needs service.

Magnetic field model
database out of date

internal magnetic field database is out of date - software update required.

Magnetometer
Hardware fault

The magnetometer has detected a fault — unit needs service. Heading data

may not be available.

Using external GPS
data

GPS data from another network LRU is being used. The unit's internal GPS
receiver is enabled, but unable to establish a GPS fix.

.1 Not receiving RS-232
data

The G5 is not receiving RS-232 data from the GPS navigator — system needs
service.

Not receiving ARINC
429 data

The G5 is not receiving ARINC 429 data from the navigation source — system
needs service,

GPS receiver fault

The G5 on-board GPS receiver has a fauit,

ARINC 429 interface
configuration error

The G5 ARINC 429 port is receiving information from an incorrect source —
system needs service.

Software version
tch

The G5 attitude indicator and the G5 HSI units have different software.
fill of baro, heading and altitude bugs is disabled.

Cross

These messages remain while the condition persists.
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Section 1. GENERAL

1.1 GTX 33X

The Garmin GTX 33X family consists of the GTX 330 ES and GTX 33 ES (Non-
Diversity Mode S Transponders) and the GTX 330D ES and GTX 33D ES
(Diversity Mode S Transponders). The ES option of any of the transponders
provides ADS-B extended squitter functionality.

All Garmin GTX 33X transponders are a radio transmitter/receiver that operates on
radar frequencies, receiving ground radar or TCAS interrogations at 1030 MHz and
transmitting a coded response of pulses to ground-based radar on a frequency of
1090 MHz. Each unit is equipped with IDENT capability to initiate the SPI (special
position identification) pulse for 18 seconds and will reply to ATCRBS Mode A,
Mode C and Mode S All-Call interrogation. Interfaces to the GTX 33X are shown;
in the following block diagrams. ‘

Optional Interfaces Regquired Interfaces
GTX 330D

Instalis only 's Yoo Ante ™
‘op Antenna
Bottom Antenna }——————y

Heading Source .
Traffic Syst GTX 330
or ;

GTX 330D

}

Secondary GPS

External ident

i

External STBY

Temperature

|

Figure 1 - GTX 330 or GTX 330D Interface Summary

190-00734-15Rev.4  AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B
Page 4 of 18 FAA APPROVED



Optional interfaces Required Interfaces

\ 2 GTX 33D
installs only N
Top Antenna V
Bottom A D
Audio Panel ‘ Garmin
e : GTN BXXITXX
. | Heading Source .GTX 33 : OR
==
Traffic System ‘ or GNS 480
s GTX 33D
dary GPS | 1 Altitude Source
. 5quat'\ s " SRt s
- ‘ 3 4 PoweriGround
External Ident
External Standby

Figure 2 - GTX 33 or GTX 33D Interface Summary

H

The GTX 33X performs the following functions:
e  Transmission of ADS-B out data on 1090 extended squitter (1090 MHz)

o Integration of data from internal and external sources to transmit the
following data per 14 CFR 91.227:

= GPS Position, Altitude, and Position Integrity

»  Ground Track and/or Heading, Ground Speed, and Velocity Integrity
*  Air Ground Status

=  Flight ID, Call Sign, ICAO Registration Number

s (Capability and Status Information

= Transponder Squawk Codes between 0000-7777.

*  Emergency Status

= IDENT - initiates SPI (special position identification) pulse for 18
seconds

o  Pressure Altitude Broadcast Inhibit
e  Reception of TIS-A traffic data from a ground station

e Provides TIS-A traffic alerting to the pilot via interfaced display and audio
output

AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B  190-00734-15 Rev. 4
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1.2 GTX3X5

The Garmin GTX 3X5 family consists of the GTX 335, 335D, 335R, 335DR, 345,
345D, 345R, and 345DR transponders. The functional differences between each of

these transponders are described in Table 1. Transponder models with a “D”
designation are diversity capable and support both a top fuselage and bottom

fuselage antenna.

Function

GTX
335/
335D

GTX
335
w/GPS

GTX
335R/
335DR

GTX
335R
w/GPS

GTX
345/
345D

GTX
345
w/GPS

GTX
345R/
345DR

GTX
345R
w/GPS

Panel mount

X

X

X

X

Remote mount

Mode S

X

X

bl

b

ADS-B (out)

X

X

ADS-B Traffic

FIS-B

EE e

FR N O

Internal GPS

Bluetooth

AR LR LA

ER B e i P

Optional
Garmin

Altitude
Encoder

Interfaces to the GTX 3X5 are shown in Figure 3.

Table 1 — GTX 3X5 Unit Configurations
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Optional interfaces Reguired interfaces

GTX 3X5D/3X50R
Installs only 4 Y
Top Antenna V

~ wowswich }

Traffic Sensor

Bottom A [ }

A — GTX 3X5 with GPS only |
GPS B,

GTX 3X5

‘Power/Ground |

s Ea—nt T

Figure 3 — GTX 3X5 Interface Summary

The GTX 3X5 performs the following functions:
e  Transmission of ADS-B out data on 1090 extended squitter (1090 MHz)

o Integration of data from internal and external sources to transmit the
following data per 14 CFR 91.227:

GPS Position, Altitude, and Position Integrity

Ground Track and/or Heading, Ground Speed, and Velocity Integrity
Air Ground Status

Flight ID, Call Sign, ICAO Registration Number

Capability and Status Information

Transponder Squawk Codes between 0000-7777.

Emergency Status

IDENT - initiates SPI (special position identification) pulse for 18
seconds

o Pressure Altitude Broadcast Inhibit

AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B  190-00734-15 Rev. 4
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The GTX 335 performs the following additional functions:
e  Reception of TIS-A traffic data from a ground station

o Provide TIS-A traffic alerting to the pilot via interfaced display and audio
output.

The GTX 345 performs the following additional functions:
¢  Reception of ADS-B In data on 1090 MHz

o ADS-B (Data directly from another transmitting aircraft)

o ADS-R (Rebroadcast of ADS-B data from a ground station)
e Reception of ADS-B In data on UAT (978 MHz)

o  ADS-B (Data directly from another transmitting aircraft)

o ADS-R (Rebroadcast of ADS-B data from a ground station)

o TIS-B (Broadcast of secondary surveillance radar) (SSR) derived traffic
information from a ground station.

o FIS-B (Broadcast of aviation data from a ground station)

e Provide ADS-B traffic information and alerting to the pilot via an interfaced
display

o Correlation and consolidation of traffic data from multiple traffic sources
o Aural and visual traffic alerting
e Provide FIS-B data to the pilot via an interfaced display

o Graphical and textual weather products

* NEXRAD
=  PIREPs
s AIRMET/SIGMETs
« METARs
=  TAFs
= Winds Aloft
o Aviation Data
=  TFRs
=  NOTAMs

1.3 Capabilities

190-00734-15 Rev.4 ~ AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B
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The Garmin GTX 33X and GTX 3XS5 as installed in this aircraft have been shown
to meet the equipment requirements of 14 CFR § 91.227 when operating in
accordance with sections 2.1 and 2.2 of this supplement.

1.4 Installation Configuration

~ This aircraft is equipped with a GTX 33X and/or GTX 3X5 with the following

interfaces/ features:

Equipment Installed:

Transponder #1 Transponder #2 (if installed)

O GTX 330 0O GTX 330

O GTX 330D O GTX 330D

0O GTX 33 0O GTX 33

O GTX 33D B GTX 33D

O GTX 335 0O GTX 335

[0 GTX 335D 0 GTX 335D

00 GTX 335R [0 GTX 335R

0 GTX 335DR 8 GTX 335DR

X GTX 345 0O GTX 345
O GTX 345D 0 GTX 345D

00 GTX 345R [0 GTX 345R

[0 GTX 345DR 0O GTX 345DR

Interfaced GPS/SBAS Position Source(s):

GPS #1 GPS #2 (if installed)

[ Internal 0 Internal

O GTN 6XX/7XX Series 0 GTN 6XX/7XX Series
X1 GNS 400W/500W Series [0 GNS 400W/500W Series
[0 GNS 480 L1 GNS 480

[1 GIA 63W [ GIA 63W

£1 GDL 88 (GTX 330 only) 0 GDL 88 (GTX 330 only)

Interfaced Pressure Altitude Source:

AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B  190-00734-15 Rev. 4
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Pressure Altitude Source #1 Pressure Altitude Source #2 (if installed)
X ACK-30 )
[0 Garmin Altitude Encoder [0 Garmin Altitude Encoder

190-00734-15 Rev. 4~ AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B
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Interfaced Remote Control Display (Required for remotely mounted GTX
variants):

Transponder #1 Remote Control Transponder #2 Remote Control Display
Display (if installed)

O GTN 6XX/7XX 0O GTN 6XX/7XX

[0 GNS 480 [0 GNS 480

1 G950/1000 Display 0 G950/1000 Display

{3 Gables 7534 Controller {0 Gables 7534 Controller

[J Gables 7614 Controller [ Gables 7614 Controller

0 CTL-92 Controller O CTL-92 Controller

[1 CTL-92E Controller 00 CTL-92E Controller

Interfaced Active Traffic System:
@ None

O TCAD

00 TAS/TCAS

NOTE

If the system includes all of the following components:

. GTX 345R or GTX 345DR,
° G950/1000 Display, and
o TCAD or TAS/TCAS

Then the aircraft is no longer equipped with a TSO compliant active TCAD, TAS or
TCAS system. Any operational requirement to be equipped with such system is no
longer met.

AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B  190-00734-15 Rev. 4
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1.5 Definitions

The following terminology is used within this document:

ADS-B: Automatic Dependent Surveillance-Broadcast
AFM:  Airplane Flight Manual

AFMS: Airplane Flight Manual Supplement
ATCRBS: Air Traffic Control Radar Beacon System
CFR:  Code of Federal Regulations

ES: Extended Squitter

GNSS: Global Navigation Satellite System

GNS:  Garmin Navigation System

GPS:  Global Positioning System

GTX:  Garmin Transponder

GTN:  Garmin Touchscreen Navigator

ICAO: International Civil Aviation Organization
LRU: Line Replaceable Unit

PABI: Pressure Altitude Broadcast Inhibit

POH:  Pilot Operating Handbook

SBAS: Satellite-Based Augmentation System

Sw: Software

TCAS: Traffic Collision Avoidance System

TIS: Traffic Information Service

TX: Transmit

190-00734-15 Rev.4  AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B
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Section 2. LIMITATIONS
2.1 Minimum Equipment

The GTX 33X and GTX 3X5 must have the following system interfaces fully
functional in order to be compliant with the requirements for 14 CFR 91.227 ADS-
B Out operations:

. Number

Interfaced Equipment Number Installed Required
Uncorrected Pressure Altitude 1 1
Source
GPS SBAS Position Source 1 or more 1
Remote Control Display (for 1

1 or more

remotely mounted transponders)

Table 2 — Required Equipment

2.2  ADS-B Out

The GTX 33X and GTX 3X5 only comply with 14 CFR 91.227 for ADS-B Out
when all required functions are operational. When the system is not operational,
ADS-B Out transmit failure messages will be present on the remote control display
interface, or the GTX 330 or GTX 3X5 panel display. If a Gables 7534 controller or
Collins CTL-92/92E controller is being used the ADS-B equipment failure
condition will be annunciated on the Gables or Collins display “Transponder Fail”
while the ADS-B Out Position failure will be annunciated by the remotely installed
“ADS-B POSN FAIL” Annunciator.

2.3 TIS Traffic Display with User Navigation Angle
Display of TIS traffic from a GTX 33/330 or GTX 335 is not permitted with an
interfacing display configured for a navigation angle of “user”.

AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B ~ 190-00734-15 Rev. 4
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2.4 Applicable System Software
This AFMS/AFM is applicable to the software versions shown in Table 3.

The Main GTX software version is displayed on the splash screen during start up
for the GTX 330 and GTX 3X5 panel mounted units, and the External LRU or
System page on the interfaced remote control display for remotely mounted GTX
transponders.

Software Version

Software Item (or later FAA Approved versions

Jor this STC)

GTX 33X Main SW Version 8.04

GTX 3X5 Main SW Version 2.54

Table 3 - Software Versions

2.5  Pressure Altitude Broadcast Inhibit (PABI)

Pressure Altitude Broadcast Inhibit shall only be enabled when requested by Air
Traffic Control while operating within airspace requiring an ADS-B Out compliant
transmitter. PABI is enabled by selecting the GTX to ON mode.

2.6 Datalinked Weather Display (GTX 345 Only)

Do not use datalink weather information for maneuvering in, near, or around areas
of hazardous weather. Information provided by datalink weather products may not
accurately depict current weather conditions.

Do not use the indicated datalink weather product age to determine the age of the
weather information shown by the datalink weather product. Due to time delays
inherent in gathering and processing weather data for datalink transmission, the
weather information shown by the datalink weather product may be significantly
older than the indicated weather product age.

Do not rely solely upon datalink services to provide Temporary Flight Restriction
(TFR) or Notice to Airmen (NOTAM) information.

2.7 Portable Electronic Devices
This STC does not relieve the operator from complying with the requirements of
91.21 or any other operational regulation regarding portable electronic devices.

190-00734-15 Rev.4  AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B
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Section 3. EMERGENCY PROCEDURES

3.1 Emergency Procedures

No Change.
3.2 Abnormal Procedures

3.2.1 LOSS OF AIRCRAFT ELECTRICAL POWER GENERATION
XPDR CirCuit BreaKer ... ooviuieuiieieeieeieiereeeeee e eesee e eeeeessssesesassessessssessanns PULL

Transponder and ADS-B Out functions will no longer be available.
NOTE

This guidance is supplementary to any guidance provided in the POH or AFM for
the installed aircraft for loss of power generation.

3.2.2 LOSS OF GPS/SBAS POSITION DATA

When the GPS/SBAS receiver is inoperative or GPS position information is not
available or invalid, the GTX will no longer be transmitting ADS-B Out data.

For GTX 330 installations:
NO ADSB annunciator illuminated:
Interfaced GPS position sources.......ccoccevvvvrnnnnne VERIFY VALID POSITION

For GTX 3X35 installations:
NO 1090ES TX annunciator illuminated:
Interfaced GPS position sources.........oevvevvvnee. VERIFY VALID POSITION

For GTX 33 and GTX 3X5R installations:
Reference Display Device documentation for applicable annunciation:
Interfaced GPS position sOurces...........ccooevevenene.. VERIFY VALID POSITION

AFMS, Garmin GTX 33X and 3X5 XPDR with ADS-B  190-00734-15 Rev. 4
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Section 4. NORMAL PROCEDURES

The procedures described below are specific only to the panel mounted GTX 330 or
GTX 3X5 transponders. Cockpit Reference Guides and Pilot Guides for interfaced
remote control displays will provide additional operating information specific to the
displays or other traffic systems.

ADS-B Out functionality resides within the GTX transponders thereby providing a
single point of entry for Mode 3/A code, Flight ID, IDENT functionality and
activating or deactivating emergency status for both transponder and ADS-B Out
functions. Details on performing these procedures are located in the GTX 330/330D
Pilot’s Guide and GTX 3XS5 Series Transponder Pilot’s Guide.

4.1 Unit Power On
For GTX 330 installations:

GTX MOttt vesieeresessesene s YERIFY ALT
NO ADSB ...ttt sesss e CONSIDERED

GTX MOE....unriiiiiciiircierrcc e st sr e sae e s VERIFY ALT
NO TO90ES TX .ottt sese et ssescsseseanae CONSIDERED

NOTE

The NO ADS-B or NO 1090ES TX Annunciation (or associated display
annunciations) may illuminate as the unit powers on and begins to receive input
from external systems, to include the SBAS position source.
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4.2 Before Takeoff
For GTX 330 installations:

ADS B TXo oottt sestesresestessasesesssasasssssnasssases VERIFY ON
NO ADSB ..ottt et e ere bbb e EXTINGUISHED

For GTX 3X35 installations:

LOG0ES TX CTL .ot senseeesescessessesinsanssasssnsses VERIFY ON
NO T090ES TX ...viiieeerrerreereniereresesssesesesessseessscssesssesssssnes EXTINGUISHED

NOTE

. The ADS-B TX or 1090ES TX CTL must be turned on and the NO ADS-B or NO

1090ES TX Annunciation (or associated display annunciations) must be
EXTINGUISHED for the system to meet the requirements specified in 14 CFR
91.227. This system must be operational in certain airspaces after January 1, 2020
as specified by 14 CFR 91.225.

Section 5. PERFORMANCE
No change.

Section 6. WEIGHT AND BALANCE

See current weight and balance data.
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Section 7. SYSTEM DESCRIPTION

The Garmin GTX 330 and GTX 3X5 Pilot’s Guides, part numbers, and revisions
listed below contain additional information regarding GTX system description,
control, and function.

Title Part Number Revision
GTX 330 Pilot’s Guide 190-00207-00 Rev. G (or later)
GTX 3XS5 Pilot’s Guide 190-01499-00 Rev. A (or later)

Pilot’s Guides for interfaced displays, part numbers and revisions listed below,
provide additional operating information for the Garmin GTX 33 and GTX 3X5R.

Title Part Number Revision
Garmin GTN 725/750
Pilot’s Guide 190-01007-03 Rev. E (or later)
Garmin GTN 625/635/650
Pilot’s Guide 190-01004-03 Rev. E (or later)
GNS 480 Pilot’s Guide 190-00502-00 Rev. D (or later)
GTX 3XS Series
Transponder G1000 Pilot’s 190-01499-01 Rev. A (or later)
Guide

7.1 GTX TIS Behavior
The TIS Standby/Operate controls for GTX 33/330 and GTX 335/335D units only
function when the aircraft is airborne.

7.2 GTX 345R/345DR and G950/1000 No Bearing Traffic Alerts

No visual indication is provided for no bearing traffic alerts. Only an aural
indication of the no bearing traffic alert is provided. If an aural alert for no bearing
traffic has been previously issued, a “no bearing traffic clear” aural indication will
be provided once all traffic alerts are resolved.

All aural alerts are inhibited below 500° AGL, therefore a “no bearing traffic clear”
aural may not be heard in a landing or touch and go flight scenario.
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