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PERFORMANCE-

CESSNA

SPECIFICATIONS 'MODEL 172M

PERFORMANCE SPECIFICATIONS

SPEED:
Maxinum at Sea Level . . . . e e e e .
_ Cruise, 75% Power at 8000 Ft . , . . . . . .
CRUISE: Récommended Lean Mixture with fueI allowance for
engine start, taxi, takeoff, climb and 45 minutes’
réserve at 45% power,

D1057=13

.

. 125 KNOTS
120 KNOTS

'15% Power at 8000 ¥t.. . . %+« «... Range 450 NM
38 Gallons Usable Fuel Time 3. 9 HRS
75% Powerat 8000 Ft. . . . . . « + . .. Range 595 NM
-48 Gallons Usable Fuel Time 5.1 HRS
Maximum Range at 10,000 Ft . . . . . . . Range 480 NM
‘38 Gallons Usable- Fuel Time 4.9 HRS
Maximum Range at 10,000 Pt . . ., . , . . Range. 640 NM
‘48 Gallons Usable Fuel Time 6. 3 HRS
RATE OF CLIMB AT SEA LEVEL . ., . . . .. .. ... 645 FPM
SERVICE CEILING . . . . e 13, 100 FT
TAKEOFF PERFORMANCE _
Ground Roll . . . . - . B63 FT
Total Dlstance Over 50-Ft Dbstacle . 1525 FT
LANDING PERFORMANCE _
Ground Roll . . . - 520 FT
Total Distance Over 50 Ft Obstacle . 1250 FT
STALL SPEED (CAS); o _
Flaps Up, Power Off . . , . . . » DO'KNOTS
Flaps Down, Power Off . ., . 44 KNOTS
MAXIMUM WEIGHT . : . 2300 LES
STANDARD EMPTY WEIGHT
Skyhawk . . . e . 1387 LBS
Skyhawk XT. . . . . . . ., . . . . 1412 LBS
‘MAXIMUM USEFUL LOAD _
Skyhawk . . - . -~ 913 LBS
‘Skyhawk IT. . . - 888 LBS
BAGGAGE ALLOWANCE . e e e . 120 LBS
‘WING LOADING: Pounds/S? e e e e e e . 13,2
POWER LOADING: Pound e e e e e e, . 15,3
FUEL CAPACITY: Total _
Standa.rd Tanks e 1) GAL,
LonnggeTan.ks,.......-..._......52.GA:L.
OIL CAPACITY . . . . Te e oo oL . BQTS
ENGINE: Avco Lycoming . « » O=320-E2D
150 BHP at 2700 RPM
PROPELLER: Fixed Pitch, Diameter T8 IN.
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CONGRATULATIONS . |

‘Weltome to the ranks of Cessna owners] Your Cessna has been demgned and constructed ta

give you tha most in performance, economy, and comfort. 1t.is our desire that you will flnd“i
flying it, either for business or pleasurg, a pleasant and profitable experience, .
Thils handbook hag been prepared a5 4 guide 10 felp you get the most pleasure and utility: K
from your zirplane. 1t contains information. about your Cossaa’s oqulprnarit, aperating pro-

cedures, and perfarmande; and suggestions for its servicing and care. We urge you 1o read

it from cover to cover,.and to refar-to it frequently

Qi interest in your flying pleasure has not ceased with your putchase of a Cessna, World-
wide, the Cessna Dealer Organization backed by the Cessna Service Department stands ready
to serve you. The following services ara offared by most Cessna Dealers:

THE CESSNA - WARRANTY - - It is designed to provide you with. the most compre-
hensive coverage possible:
" a  No exclusions’

b. Coverage includes parts-and labor’

c.  Avatlable at Cessna Dealers world wide.

d.  Best in the industry
Specific benefits.and provisions of the wartanty plus other important benefits for:
you-are contained in. your Cus!omer Care Program book supplicd with your airplane.
\J’u‘arrarlwr service is ‘available to you at.any authorized Cessna Dealer throughout, the:
world-upon presentation of your Customer Care Card which establishes your eligibil-
ity under the \m.varram:'.«r

FACTORY TRAINED PERSONNEL to provide you with courtecus pxpert servica,

FACTORY APPROVED SERVICE EQUIPMENT to provide you with the most
efficient and accurate workmanship possibie.

A STOCK OF GENIMNE CESSNA SERVICE PARTS on hand when you need then. -

THE LATEST AUTHOHITAT]VE INFUHMATION FOR SERVICING CESSNA,
AIRPLANES, since Cessna. Dealers havie all. of the-Service Manuals and Parts
‘Cataloys, kept current by Service Letters and Service News: Letters; publlshed by~
‘Cessna Aircraft Company.

We urge all Cessna owners 1o use the Cessna Dealer Organization to the fullest.
A current Cessna Dealer Dlrectory accompanies your new. airplana: ‘The Dlrectnry is revised
frequently, and-a current copy can be' obtained from your Cessna Dealer, Make your

Directory. one of your cross-country ﬂ:_ght plarining aids; a warm welcome' awaits you at
-every Cessna Dealer.

it
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This handbook will be kept current by Service Lettérs publistied by Cessna Aijrcraft
Company. TYhese are distributed to Cessna Dealers and o those whio subscribe.
through the _OWf‘iE‘_.f_'_FQUOW‘.Up System.. [T you are not receiving subscription sérvice,

you will want to keep in touch with your Cessna Dezler for information cOnRcerning

the changs status-of the handbook. Sybseqient: changes will be made in the form
of stickers. These should be examined and attached to: the approptiate: page- in the

handbodk-im'rf_\ediatelv_ after receipt; the handbook should not be used for opera-

tioria! purposes until it bas heen updated to @ eurrent status.
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CESSNA. SECTION 1
MODEL 172M GENERAL
INTROD UCTION

~ This handbook'-contains 9 sections, and includes-the material required
to he furnished to the pilot by CAR Part 3. I also contains supplemental

data supplied by Cessna Aircraft Company.

_ Section 1 -pr.qvides basic data and information of 'genera;_l interest. It
also containa definitions or explana.ti_ons-cif symbols,. abbreviations, and
termincology commonly used.

DESCRIPTIVE DATA
ENGINE

Number of Engines: 1.

Engine Manufacturer: Aveo Lycoming.

Engine Mo_de_l.Numhe'r: 0-320-E2D.. _ _

Engine Type: N rmal_ly-.aspi'rated, direct-drive, air-cooled, horizontally-

opposed, carburetor equipped, four-cylinder engine with 320 cu. i

displacement. . _ B _ _
Horsepower Rating and Engine Speed: 150 rated BHP af 2700 RPM.

PROPELLER

Propeller nManufacturer: McCauley AcCessory Division.
Propeller Model Number: 1C160/DTMT553.
Number of Blades: 2. _
Propeller Diameter, Maximum; 75 inches..

_ ! Minimum: 74 inches..
Propeller Type: Fixed piteh.

FUEL
Fuel Grade {and Color): “80/87 Minimum Grade Aviation Fuel (ved).

Alternate fuels which are also approved are:
100/130 Low ‘Tead AVGAS {(green). '(Maﬂmum.}ead content of 2 ce
er gallon.) - _ _ .
100/130 Aviation Grade Fuel {green). (Maximums lead content of
4,6 cc p’er""gallon-.) ' '
NOTE

When substituting 2 higher octane fuel, low lead AVCAS:

100 should be us ed whenever possible since it will result

in Jess lead contamination of the’ engine.



SECTION {  CESSNA
GENERAY, MODEL 1736

Fuel Capacity:

Standard Tanks: _
Total Capacity: 42-.ga.110n's-. _
Total Capacity Each Tank: 21 gallong,
Total Usable: 38 gallong,

Long Range Tankg:
Total Capacity: 52 galions,.
‘Total Capacity Each Tank: 28 gallons.
Total Usable: 48 gallons:;

NOTE

To ensupe maximiim fu'el'-c_apacit_y when refueling, place
the. fue] selector valve in eithep LEFT or RIGHT pogi-
tion to Prevent crossrfeedjng..

QiL

Oil.Grade '(Specif_ication) H _

MIL-L- 6082 Aviation G'z_-ade.'stra'igh__t_ Mineral Oi1: Use to replenish
Supply during firgt 25 hourg-and at the. first 25~hour oj} change,
Contiige to Use until 4 total of 5o hourg hag accumulated or .oi]
¢onsumption has stabilizeq,

-NOTE

The airplane was delivered from_ the factory wity 2 corro-
sion preventive aircraft enging .ofy.. This -0il should e
drained after the first 25 hoursg of ‘Operation..

{irst 50 hours or.of) cansumption hag stabj ized,
Recommended.ViScos_ity For Temperatyre Range:
SAE 50 aboye 16°C (60°w). ] o
SAE 10W30 or SAE 30 befween -18°C (0°F) ang 21°C (70°F),
SAE 10W30 op BAFE 20 below -1'290(10°FJ. '

NOTE

.ML—'_L-223_51'.Ashless' Dispergant Oil: This o1 gt be used affer
pa———sed

Multi-viscesity o1l with a range of SAE 10W30 s recom-
mended. for improved starting in eold weather, -

Oil Capacity;
Sump: g Quarts,
Total; 9 Quarts,



CESSNA 'SECTION 1
MODEL 172M GENERAL

MAXIMUM CERTIFICATED WEIGHTS

Takeoff, Normal Category: 2300.1bs.
_ Utility Category: 2000 lbs.
Landing, Normal Category: 2300 lbs.
Utility Category: 20001bs.
Welght in Baggage anipart-m_ent, Normal Category: _
Baggage Area 1 (oY passenger on child's ‘geat)-Station 82 to 108:
120 Ibs. -See note below. _
Baggage Area 2 “Station 108 to 142: 50 lbs. See note ‘below:

NOTE
The maximum combined weight capacity for baggage areas
‘1 and 2 is 120 1bs:

Welght in Baggage Compartment, Utility Category: In this category, the
‘baggage compartment and rear seat must not.be occupied.
STANDARD AIRPLANE WEIGHTS

Standard Empty Weight, Skyhawk: 1387 Ibs.
‘Skyhawk II: 1412 ibs.

Maximum Useful Load: . S
Normal Category -Utilitg' Cat;:_g Ory

Skyhawlk: ' S. ' 13 Mos.

Skyhawk I 888 1bs. 588 lbs.
CABIN AND ENTRY DIMENSIONS

‘Detailed dimensions of the cabin. interior and entry door openings are.
iliustrated in Section 6. '
BAGGAGE SPACE AND ENTRY DIMENSIONS

Dimensions of the baggage area and baggage door opening are:illa-
trated in detailin Section 8. '
SPECIFIC LOADINGS

‘Wing Loading:  13..2 lbs. /8. ft.

Power Loading: 15.3 1bs; /hp.

1-5



SECTION 1 CESSNA
GENERAT, MODEL 172M

SYMBOLS, ABBREVIATIONS AND TERMINOLOGY
GENERAL AIRSPEED TERMINOLOGY AND SYMBOLS

KCAS Knots .'Calibratéd Airspeed ig in‘d_i_catect airspeed corrected
or position and instrament error and expressed in knotg,

KIAS Knots Indie ated Airspeed is the gpsed shown on the airspeed
indicator ang eXpfesséd in knots,

KTAS Knots True Airspeed is the airspeed expressed in knots rel~ -
ative to undisfirbeq air which ig KCAS coryected for altitude
and temperature,

V'A Maneuvering Spead 'is-_-th_e maximum speed at which you nay
use-abrupt contral travel, '

VrE Maximum Flap Extended Speed is the highest speed permis-
sible with wing flaps in'4 preseribed extended position.

Vo Maximum Strictural Cruiging Speed is the speed that should
not be excéeded except in smooth air, then-only with caution.
VNE Never Exceed Speed. is thie speed 1_i_1_-_ni£ that may not be ex-
' ceeded at any fime.

‘Speed or the minj _steady flight speed at which
the airplane iz coentrollable.

'the-.-air.p' e is controllable in the Ian‘_din_g configuration at

the most forward center of gravity.

Vx Best An le-of-Climb Speed is the speed which results in the
' greatest gain of alfitude in g given horizbntal-diswnce.
Vy Best Rate-of-Climb Speed is the speed which Fesults in the

‘greatest gain in altite e In a'given time,
METEOROLOGICAL TERMINOLOGY
OAT Outside Air Tem rature is the frée air stati_c--temperamre;

1t is expressedin either degrees Celsius {formerly Centi-
grade) or degrees Fahrenheit, '



CESSNA SECTION 1
MODEL. 172M. GENERAL

Standard Standard Temgeratur.e is 15°C at-sea level pressure altitude

Tempera- and Jocreases by 2 C 10F each 1000 feet of altitude.
ture

pregsure ~ Pressure Altitude is the altitude read from an altimeter
Altitude when the harometric subses le has been set to 29, 92 inches.
of mercury (1013-tn'b)'.

ENGINE POWER TER MINOLOGY

BHP Brake Horsepower is the power developed by the engine.
RPM Revolutions Fer Minute is enginé speed-

Static Static RPM is engine speed attained during a full-throttle en-
RPM g-i_ne-runup"when"the__'airplane is on thegfoﬁnd.and stationary.

AVRPLANE PERFORMANCE AND FLIGHT PLANNING TERMINOLOGY

Demon- 'Demunstrated Crosswind Yelocity is the velo_city‘oi‘ the cross~

gtrated wind component for which adequate control of the airplane

~Crosswind during takeoff and landing was actually demonstr'ate'd during

velocity certi":‘i‘datibn tests. The yalue shown in not consider ad to be
1imiting.

{isable Fuel Usable Fuel is the fuel available for flight planning.

Upusable Unusable Fuel is the quantity of fuel that can not be safely
Fuel Used in FHERE

GPH Gallons Per Hour is. the amount of fuel (in gallons) consumed:
per hour.
NMPG Jautical Miles Per Galion is the distance (in nautical railes)

wiich can e’ expected per gallon of fuel consumed at a spe-
cific engine power setiing and/or flight configuration.

g gis a_;cc_eléraiion due to -gravify_.
WEIGHT AND BALANCE TERMINOLOGY

Reference Reference Datuami is an jmaginary yertical plane from which

Beleret oo

Datum a1l horizontal distances are measured for balance purposess
Station Station is & Iocation along the airplane fuselage given in

terms of ‘the distance-from the reference datum.

1-7
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SECTION {1  CEssmg
GENFERAT, MODE]I, 172M
Arm Arm is the horizontai distance fyom, the reference ditum to

the center of Eravity (C.G.) of an item,
Moment Moment jg. the product of the weight of an item multiplied by

thig ._'han'dbook to simplify balance 'calcula'tions"by feducing
the number of digiks. )

Center of  Center of Gravity ig the peint 3t which an alrplaiie, or equip-.
Gravity ‘ment, woulg D alance if suspended, [ig di‘stanc_e'-fr.om the -

C.G.) reference datum ig found by dividing the totai moment by the-

C.G.

Arm

C‘_. G:-_ Center of Graﬁtx_--Limits are the. extreme centep of gravity
Limits Yocations within which the ajrplane must be operated at 5

given weig"ht,-
Standard  Spandapg Empty Weight is the Weight of 4 standaryg airplane,
Empty inciuding unus"abié,f_uel, full Operating fliidg and ful] éngine
Weight oil, B
Basic Empty Basié Empt Weight is the standard empty weight plug the

Weight. weight of optiona] equipment,
Useful Dseful Load ig the difference betweap takeoff weight and the
Load. bagic empty weight,

Grosg Gross (Loadeq) Weight is the loaded weight of tye airplane,
(Loadeq)

Weight

Maximum Maximum Takeoss Weight is.the maximum weight approved
‘Takeoff for the start of the takeoff ryn,

Weight

Maximum_ Maximum Landin Weight ig the maximim we'ight.approvec_l
Lan'ding’ for fie landing guchdo“m,_

Weight

Tare Tare is the weight of chocks, blocks, stands, ete. ugeq

when welghing an airplane, angd ig included in the seale read-
ings; Tare i deducted from the: scaje restdingfto?dbtain- the
actual (ret) airplane. weight,

1-8
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CESSNA SECTION 2
MODEL 172M. 1IMITA TIONS

INTRODUCTIO N

~ Bection 2 includes opefating'limitations',__ instrument markings, and
basic placards_neces'sary for the safe operation- of the airplane, its engine,
standard systems and standard equipment. The llmitations_.:included.in
thisg section have heen approved by the Federal ‘Aviation Administration.
When applicable; limitations asgociated with optional ;systemsl or equip-
ment are jneluded in Section 9. '

NOTE

The airspeeds listed in the Airspeed 1imitations chart
(figure 2-1) and the Airspeed Indicator Markings chart
{figure 2-2) are based on Adirspeed Calibration data shown.
in_Section-'._E with the normal static source. If the alter-
nate static source ig being used, ample marging should

be. observed 0 allow. f_or. the airspeed calibration varia-

tions between the normal and alternite static sources as
ghown in Section. 5.

Your Cessna 18 certificated undex: FAA Type Certificate No. 8A12 as
Cessna Model No. 172M. '

2-3
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SECTION 2 CESSNA -
LIMITATIONS MODEL. 17231

AIRSPEED LIMITATIONS

Airspeedf-limita;tions and theiy operational.signifinia.ncé are-shown in
figure 2-1,

’ SPEED l KCAS KIas ' REMARKS
VNE. | Never Exceed Speed 158 [ 160 | Do ot exceed this speed in
any. operation,
VNO. | Maximum Structu.r_al' 126 128" | Do Not exceed this speeq
' Cruiising ‘Speed : except in smooth air, and
. then only with caution.
Va | Meneuvering Speeq: '

"2300 Pounds. 96 g7 Do not make fu)} oF abrupt
1950 Pounds . 88 89 | controf movements above
16060 Pounds 80 80 this speed.

VEE | Maximum Flap Extendad 86. 85 'Do-_hot exceed this speed
Spéed with flaps. dowvin,

Maxirﬁuf_n Window Dpén 158 160" Do not exceed. this-spead
“Bpeed with windowscpen,

Figure 2-1, Airspeeq Limitationg



CESSNA
MODEL 172M

AIRSPEED t

Airs
shown in figure.

peed indicatoT

NDIC ATO
arkings.
2-2. '

yeliow Arc

POWER. PL

Red Line

Figare 2-2

p: AVC

R -MARKIN'G.S

ANT LI MAT

SECTION 2
ummmons-

and their color: code gignificance are

flaps retracted
mum ‘SHYUCTub

'Airsp_eed _In'dic_ato'r- Markings:

ATIONS

] Lycd_r_rfmg’-.

am‘x_iacturer 1.y
- . 0-320-E2D. . _ _
ntinuous. Ope ratlons:

off and €O

NOTE

ange-_a’t:.iull thr o_r-heat_

oitle. (c;arbﬁret

The static RPM ran
1o 2420 RPM.

off) 18 2300

propeller MUUE

propeller Diameter, M
7 whinipwm: il

_ xirbum:
N Ppropelier Manufacturer ‘MeCauley Acces
er: '?LCIBOIDTM'TBB'S._.

re: 118°C (245°F)-
. 100 psi- _
g0TY Division.

5 inches.

jpogans  f2
4 inches.
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SECTION 4 _ . CESSNA
LIMITA TIONG MODEL 17934
P'_O'WE_R PLA NT | NSTR UMENT MAR KiN GS

Powsp -plaqt.instrum'ent markingg and thejp eolp
Shown 3 figure 2.3,

T code Sighificance are

WEIGHT Limirs
NORMAL ¢4 TEGORY

? Baggapa. Co:_npartmen_t_’:

Baggag'e_Az:ea 1 (Qr-passenger on chilgrg seat)
120 1bg, See note: below,

B"cl_g'gst_ge-.&rea;' 2 ~Station 108 to 143: 50 lbs,

~Station 83 ¢, 108,

See note bhejoyy,
NOTE



‘CESSNA ‘SECTION 2
'MODEL 172M LIMITATIONS

UTILITY CATEGORY

Maximum T’ake'off Weight: 2000 Ybs..

Miximum Landing weight: 2000 1bs.

Maximum Weight in_..Baggage'Comp_artm_ent-: In the utility category, the.
bhaggage compariment and redr seat must not be: accupied. i

CENTER OF GRAVITY LIMITS
NORMAL CATEGORY

Center of Gravity Range: _ _
Forward: 35.0 inches aft of datum at 1950 lbs, or less, with atraight
line variation to 38, 5 inches aft of datum at 2300 1bs..
Aff: 47,9 inches aft of datuin at-all weights.
Reference Datum: Front face of firewall.

UTILITY CATEGORY

Center of Gravity Range: _

Forward: 35.0 inches aft of datum 4t 1950.1bs. or 1ess, with straight
~ line variation to 35, 5 inches aft of datum at 2000 lbs.
Aft: 40. 5 inches aft of datum at all weights. '

Reference Dafum: Front face of firewall.

MANEUVER. LIMITS
NORMAL CATEGORY

~ This.airplane is c_:ertificate_d in both the normal and utility category.
The normal category is applicable io a_‘xrcrait"intended for non-aercbatic
operations, These ‘include any maneuvers incidental to normal flying,
gtalls (except whip stalls) and furns in which the angle of bank is not more
than 60°.
UTILITY CATEGORY

This airplane js not designed for purely aerobatic flight. However,
in the acquisition of various c\er't_ificates-'such'as commercial pilot, instru-
ment pilot and flight instructor, certain maneuvers are: required by the
FAA, Al of these maneuvers are permitted in thig airplane when oper-
ated in the utility category.

In the uiility category, the baggage -compa;rtin_en't and rear s_eat_'must

-2=7
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SECTION 2 CESSNA.
LIMITA TIONS. MODEL 172

‘not be occupied, No aerohatic maneuvers-are approved except those ligf-
ed below: '

MANEUVER RECOMMENDED ENTRY SPRED*
Chandelles. . . , , , . Sttt 105 knotg .
Lazy Eights . . . . | STttt 105 knots
Steep Turns , , , . R e .« 895 knotg
Spins . . ., ] e e 'SIOWD_E!Qelefa;tion'_
‘Stalls (Exc_ept_-'Whip Stalls). . . . ., . . “ e . . Blow Deceleration -

*Abrupt use of the controls Is prohibited above 47 knots, -

any man_euve_r, dnd care should always be exercised to avoid excesgive
Speed which in turn can impoge. excessive loads. 1In ‘the execution of all
maneuverg, -avoid - abrupt use of ¢ontrols, Intentional sping with flaps ex-
tended are Prohihited, )

FLIGHT LOAD FacTOR LIMITS
NORMAL CATEGORY
Flight ILoad Factors (Gross Weight - 2300 Ibs. ) _
AR R I C . 43.85, -1.5%
. 43.0g

*The design load factors are 150% of the above, and in all
'c'ases_-, the structure meets Or exceeds design loads.

UTILITY CATEGORY -
Flight Load F

actors (Grogs Weight - 2000 Ibs. ) _ _
' e e e e, L, ; . o, 4g‘_, -1. 7ﬁg .
' . 3.0z

*The design load factors are 150% of the above, and in all
cases, the structure meets oy exceeds design loads,

2-8



‘CESSNA SECTION 2
MODEL 172M LIMITATIONS

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 establishes the minimum re-
.q\iired.'instru'menta_ticn'and'-.equipment for these operations. The refer-
ence to types of flight operations on the operating limitations placard re-
flects equipment instalied at the time of Airworthiness Certificate iasuance,

Flight into known icing conditions is prohibited.

FUEL LIMITATIONS

9 Standard Tanks: 21 U. S gallons each.
Total Fuel: 42 U. 8. gallons.
Usable Fuel (all fli‘ght-'condi_titjns): g8 U. 8. galions.
‘Unusable Fusl: 4.0 U.5. gallons, ;

2 Long Range Tanks: 96 U.S. gallons each.
Total Fuel: ‘52 U, S. gallons.
Usable Fuel (all flight conditions): 48 U. 8. gallons.
Unusable Fuel: 4.0 U, 8. gallons.

NOTE

To ensure maximim fuel capacity when refueling, place
the fuel selector valve in either LEFT or RIGHT posi-
tion to prevent cross-‘fe'eding.

NOTE

Takeoff and land with the fiel selector valve handle in
the BOTH position.

Fuel Grade (and Color): :80/87 Minimuiy Grade Aviation Fuel {red).
Alternate fuels which are also approved are: '
100/130 Low Lead AVGAS (green).. (Maximum lead content of 8 cc
per gallon. ). _

100/130 Aviation Grade Fuel (green). {Maxinium lead content of
4.6 cc per gallon.) o

NOTE

When substituting a highex octane fuel, low lead AVGAS
100 should be uged whenever. pogsible since it will resinlt
‘in lesg lead contamination of the engine.




SECTION 2
LIMITATIONS

PLACARDS

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

(1) In full view of the pilot: (The _"DA.Y-.NIGHT’—V-FR-IER'__' entry,
shown on the example below, will vary as the airplane ig équipped..}

CESSNA
MODEL 172M

This airplane must be aperated in compliance with the operating
limitations ag stated in the form of placard_s,___ markings, angd
manuals, ' '

MAXTMUMS

.. Normal Category Utility Category
MANEUVERING.SPEED (TAS) . . 97 knotg . . s -« . 97 knots
GROSS WEIGHT , , ., , . 2800 1bs. . . . . . 2000 Ibg,
FLIGHT LOAD FACTOR _
Flaps Up . . . 43.8, -1.52 .. . .. 4.4, 21,76
Flaps Down . B0 ..., +3.0

Normal Category - No acrobatic. maneuvers including spins
approved, . )
Utility Category - Baggage compartment ang rear seat mmust
‘ot be oceupied, o

T NO ACROBATIC MANEUVERS APPROVED
EXCEPT THOSE LISTED BELOW

" Maneuver Recm, Eniry Speed Maneuver  Recm, Entry Speed

Chandelles. 7. . .. 105 knofs Spins [T, . T Slow Deceleration
Lazy Eights . . ., . 105 knatg -Stalls (exce_pt-. _
Steep Turns , . ., . |, 95 knots whip stalls) Slow Deceleration

Altitude loss in gtall recovery -- 180 feet,

Abrupt use of controls prohibited above 97 knots. _

Spin Recovery: opposite rudder - forward elevator - neufralize
controls. Intentiona] spins ‘with flaps extended are brohibited.

DAY - NIGHT - VFR - IFR

2-10
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@ Forward of fuel gelector valve:

BOTH TANKS ON FOR
TAKEOFF & LANDING

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

BOTH - 38°CAL. ALL FLIGHT ATTITUDES.
LEFT - 19 GAL, LEVEL FLIGHT ONLY
RIGHT - 18 GAL: LEVEL FLIGHT ONLY
-OFF

On-{hie ‘fuel selector valve. (long range tanks):

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

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

FUEL 3
80/87 MIN. ‘GRADE AVIATION GA SOLINE
CAP. 21 U.S. GAL.

Near fuel tank filler cap (long range tanks):

FUEL
-§0/87 MIN. GRADE AVIATION GASOLINE
CAP, 26 U.8. GAL,

2-11




SECTION 2
LIMITATIONS

(5) Near flap indicator:

_ CESSNA
MODEL 1720

AVOID SLIPS WITH FLAPS EXTENDED

{(6) In baggage compartment:

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

OUNDS MAXIMUM =~
BAGGAGE APT OF .BAGGA GE DOOR LATCH

MAXIMUM 120: POUNDS COMBINED

50 p

FOR ADDITIONAL LOADING INSTRUCTIONS

SEE WEIGHT AND BALANCE DATA

{7} On the instrument pane). near over-voltage Tight:

HIGH VOLTAGE

3-12
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GECTION 3
CMERGENCY PROCEDURES

{ABLE OF € ONTENTS

:Pag_e
Introchlction . PR P 3-3
Aj._rspeeds For Saie Operation R I 3-3
OPERATIONAL CHECKLISI‘S
'E_meFailurea 3-3
Engine leuremrmg akeofiRu DRI 3-3
Engine Failure Immechately After Takeoff. « -+ 7 T
“Engine Failure Durmg thht R PP 3-4
Foreed Landings « - " hroide B R 3-4
Emergency Landmg Wlthnut Engine Power T 3-4
P:recm:tmnary andmg W1thEngme Pcwer R 3-4
Dltchmg ......... e 3-5
Fires - - 3-5
' Engme Fn‘e Dunng Sta:ctOn Ground e et L. 85
Engine FireIthght I T R 3-6
Flectrical Farelthght e et T 3-6
CabinF1re._......_...- ..... 3-6
ngFire. P st T 3-1.
AGHE - e vt e unter P L PR 3=
Inadvertent Icmg Encounter T I S s 3-T
gtatic Source Blockage (Erroneous Instrument Readmg
guspected d) . e e e e 3-8
Landii_xg'WithA FlatMainTir_e- S et 3-8
E_lectrical-__quer Supply System Malfunc_t'itms- PR I . 3-8
Over-vo oliage Light-l]luminates- P [ 3-8
Ammeter hows Discharge -+ ¢ ° * 7 e e e e e e e ‘3-8
.AM_PHFIED PRGCEDUR-ES’
Engine Fajlure - <+ = "7 . 3-9
Forced Landmgs - * * ° VR R e e e 3-10
3-1
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X CESSNA _. '
i MODEL 172M El\ﬁERGENCY PROCEDURES
. g ODUCTION
_S'eci‘_.i_'on_ S.pr_cwides_ che‘cklist & 'd'ax_np]iﬁ_e_d P ocadur.es for coping with
eme;'-ggncies hai may occur. Emergencie_s caused by @ plane or’ engine
. functions re Lyermely T8Fe ii‘_pr_oper--prei it inS ctions and main-
tenance 8BTS practic d. “Enrout® weathen emeT cies -ﬁé'mipimi"z,ed'_
- or eliminate Y ca.reful-ﬂight plannl d-£00 dge ent-when u_nex'p'ect
N 3 weatheT ig ent _'tere_d. However) jould an emergency aris€ the pasic
P jdelines escrived ip this gectl 1d be consider and applied a8
nec_e's__sary.to correct the probier. E ergency. pro es assdci_aited
with the £LT and othier Optiow: 1 systerms ean be 10t d in Section 9.
NRS'PEEDS FOR 5 AFE OPE_RA'NON
Trigine F'ailure_hfter. rakeotl
wing Flaps Up < * ° 7 e §5 KIAS
T SRR 60 KIAS'
. Maneuve_ring 8pe o
e AL LR o7 KIAS.
1950 Lbs:. C e RO . g9 KIAS
{600 Lbs « * ° REEEOR TR 80 KIAB
arn Glide:
§ 9300 Lbs + v TR NPT 55 K1AS
precautiondry 1L with Enginé power - - 0 KIAS
Landin Wi_’_chout__Engme power:
¥laps me POV LT g5 KIAD
Wing Flaps D s et I 60 KIAS
OPERATI-ONAL CHECKLISTS
< ENGINE 13 A_IL.UR'E-S
' ENGINE FAILURE DURING 1AKEOFF RUN
- (1) Throttle - TDLE-
(9) Brakes " APPLY.
: 3y Wing Flaps =% TRACT
() Muxbore " DLE CyT-OFF
(5) Ignition gwiteh -~ OFF:
» ENGINE ¢AILURE 1M MEDIATELY AETER TAKEOFF
(1) Airspeed KIAS (flaps uP).
~ KIAS (Elaps pOWN)
3-3
- _.._.,,.......,_h_._-_w_-w._,_._,_a—m.‘.,..... ........... /,,
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&)

-.BOTH (or START 3 Propeiler g s’t_oppe‘d).

- LOCKED,

ors - UNLATCH prion TO TouCHDGy,
St W

Ouchdown ..o

(1) Wing Flaps -~ 20

(2) A

irspegq -~ 60.K

{3) Selectag Field -.

(6) A
(7} 2
(8)
9) T
(10)

Wing Flaps -

Irspeeq .. 30 K
T Switch .
0015 .

: LIGHTY,y 14
akes - APpry HEAVILy.

1L Low,

14s, |
FLy 'OVER, noting terrain-:and'-'obstruc'tions',-
A Teaching 5 safe altitide and. airspeed,

itehog P

40° (on fing approac).”

IAB,
OFF,

- LATCH PRIOR TO TOUCHDOWN.
Quehdowy SLIGHTYL.Y TALL, LOw,

Akes —e Appy,

Igmtiqn Switch ... OFF,
TE

Y HEAVILY,



CESSNA B ~ SECTION 3
MODEL-TI-ZM EMERGENCY PROCEDURES
DITCHING

{1 Radio - TRANSMIT MAYDAY oni-121. B MHZ,. giving jocation
and jntentions. o
(2) Heavy Objects __(it‘\_b‘aggag_‘e area) -~ YECURE or. .IE_;T’-I’.ISON.'
(3) Flaps -~ 90° - 40°. _

(&) Power -7 ESTABLISH 300'-FTZMIN DESCENT at 55 %IP&S.

(5) Approach -~ High W_i?ds,_--ﬁea.vy:Seas - INTO THE

NOTE

1f no POWET is available, 'appmach at 65 KIAS with f1aps
up or at 60 KIAS with 10° flaps.

g == H..

M Touchdown == LEVEL _ATT_IIUDE AT ESThBHSHED. DESCENT.
(8) TFace -~ -CU’SH_ION_ at tou‘chdown_'with_ioljded coal oY geat cushion.
9 Airplane ~~ EV-ACUATE through cabin doorS: it necessary,
apen window and flood cabin to equalize pressure go doors can he-

FIRES

-ENGINE.FIRE:'DURING SsTART ON GROUND

(1) Crapkiog == CONTINUE, to get a start which would suck the
flames and accumulated fuel through the carpuretor and into-the engine.

1f engine gtartss

(2) Power -- 1700 RPM for a.few minutes:
(3) Engine == SHU_T_D_OW'N and inspect for dsmage.

H engine fajls. to start:

{4). Throttle -~ FULL QPEN.
(5) Mixtoré -- DLE ‘CcuT-OFF.
(6) Cranking == CONTINUE: for two or-three mipuates.
) Fire Extinguisher =~ OBTAIN (have ground attendants obtain if
not inst alled).
(®) Engine - gECURE.
. Master Switch -~ OFF.
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BECTION g ) . CESSNA.
EMERGENCY PROCEDURRg MODE], 17251
b.

Ighitipn: Switeh -~ OFF,

e; el Shutofs Valve <. OFF,
) Five - EX‘-I‘INGUISH using: fipg Extinguisher, seat Cushion, wggy
blanke'i_;, Or dirt, Practica) try to reémove Carburetop air filter 7 it
13 ablaze,

(1) Mixture . IDLE. cur-opp,
(2) Puel gep '

XCept overhea vents), o
100 Ki1Ag (5 fire is not 'extinguishedj inereage glide

airspeed whicp Will provide ap incombusiipje Mixture),
Forced Langing ... EXECUTE ribed in
ing Withoui Engi er),

_ Emergen_r_:y Land-
ELECTRICA| FIRE IN FLIGHT

(1) Master _ _ _
(2} _All'._Other_ "_Switches (except- ignition Switeh) «- OFF,
(3} Ven_ts/Cabi_n Ail:/Hea_t_ =~ CLOSED,

4) TFire -Extihgj.xisher ¥ '

Switch ~- OFp,

{5) MaSter-'SWitch -— _ _

(8} Circuit"Breake'rs HECK for faulty circuit, do yop reset,
{n dio/_-Eliactrical Switcheg =~ ON one gt 5 time, wity, delay aftep
] : AL ~~ OPEN wheg it is. ascertaineq ‘thai firg
is completely extinguish'ed.

CABIN Figg

1) Master Switcp -~ OFF,
{2) Vetits/Capin Air/Hea . CLoOg
{(3) Fire Extinguisher -—A

After _discharg_i_n_g- an extinguishep Within 3 clogeg cabih,.
ventilate the cabin,



WING FIRE
Navigatiot Ligh gwitch == OFF.
(2) pitot H steh (GF ¥ {aited) =~ FF

2. Turn pack o change altitude o optain aD cutside air temperat.u_re
tpat is lese conducive 1O icing.

1 control ‘fuit -out. and opemr defroster gutlet 10 gotain
paxAmUIL \_vindshi_eid' defroster airflow. Adjust ‘cabin 817 control 10
get-'maximum _de{r.dst_er heat and airflow. _ _

{4) Open the t’.hrotﬁe to inereast engine Speed-.and. minimize jce

25,
5) wateh foF gigns of ca._rbufetor- air filter 18 and apply carpuretor
heat a8 required. An 'unexplained joss i engine speed could be cansed.
by carburetor_ice oy Air jntake fiter ice. Lean the misture for maxi-
it H AL o ¢ heat is useY r‘_:tinumisly.

(g) Plan a landing gt -the near est 23irport. With an extrennely rapid
ice puild-vh, gelect 2 guitable ‘-‘oﬁ_.ai'rpdi*t“ 1anding aite.

{7) With 2D jce accamulation of 1/4 inch OF ore on the ing leading

_ ey ;

horizontal tail, the change in wWing wake airﬂow--directidn.cauSed by
wi ap & spoion. GO T 'sult-in-ja 1058 oi'elewiax_or 'efi_e_ctiveness.
)] Qpen.lei’c window and, i’i-._-practical_,:_ s.c_;:ape ice from 2 portion of
(10} Perfor a-la_.ﬁd_‘mg approach g & Eio'rWa;'rd' slip, if necessary

5 KIAS, depending apon the amount of the

31



SECTION 3 _ CEg;
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STATIC _S'OUR_ BLQCKAGE
froneoys Jp,. Hrumen; Readmg S’u__spacted)
{1) Alternate Static Soyy, Ve ~u
'Speed - Consuj 4

L.-A-NDIN_G WIT_H AF
1) 4 ach - NORMA7,

((2) Tﬁﬁéﬁc "I -~ GOop TIRE FIpg

Iong ag possib_le.__

ELEC_T-RICAI. POWER SUPPLY SYSTEm MALFUN
O'VER-V_OITA GE Ll

Fi NC-.TIO-N_'S'
GHT :uum:m_rss

@ s - on Ot it

{3) Over-i_Voltage Light .. OFF,
Ir -Over-."rqltage Light Huminaseg again;
(4) thht - TERMIMTE a3 g

On as Qossihl_e.-
WS biscia RGE

. Electry Equipmens ... OFF,
rht - TERMMTE 48 so0n as Practienj,

3-8
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AMPLIFIED pROCEDURES

ENGINE FAILY RE

1 an engine faller® oCCUrs: dur_mg'the'takeoﬁ“run, the most jmportant
thing to @0 ig stop the airplane on the remalning ranwey- Those exird:
iteros on the checklist will provide added safety during 2 gaature of this

Prompt-lt)werinig_pi'-'the nose to maintain airSPEed._and establish 2
glide artitade is the first response toan eng_ine'iailurg-af_t'e'r tak_euii'.._ In

_nost casesy {he landing ghould be: planned st_.raight ahead with only small

changes 18 qirection to avoid obstructions. Altitude a.nd-air_speed are. gel-
dom sufficient to execute & 180° gliding turn necessary to yeturn to-the
unway. - rhe checklist - agsume that dequate time exists to
secure the fuel and jgnition Y stems prior o touchdowi.

After an engine failure sn Dlight, the pest glide gpeed a8 ghown in Fig-
ure 3-1 should be es_ta.blished-as quickly a8 possibles While gliding to-

' wa_rd'a-suitable. 1anding ared, an effort should e m_ade to identiiysthe cause

% SPEED 65 KIAS.
* PROPELLER WIND MILLING
% FLAPSUP % ZERO WIND

_ 8 ( 17 M % 18 20
GROUND DISTANCE L NAUTICAL MILES

0 2 4 g 10

Figore 3-1 ‘Maximum Glide



SECTION 3 n _CESSNA
EMERGENC-Y'PROCEDURES MODxJ, 172Mm
FORCED 14 NDINGs
If all attempts 1o, restart the NZine f2il ang g fo_rced'landing.is Immi-
Rent, select 5 Suitable tiglq and prepare for the Jang; a8 discusgeq in
& checklist for engine off émergency lan_dinfgs.
.. Before attempting an "off airportr landing With engine powep avajl-
able, one shounig drag the 14 ding areg at a gafe but low altitude to inspect iy
the terrajy for obgtry tions apg , irface Conditjong, Proceg as dis-
Cussed undey the reeaut:onary' Lan Ing. Wity Engine Power checkligt,
Prepare fo ditching by securing or jétt’iSoning héavy-qu_ects Iocsteq
in. the p, 8ge arez ang collept fold_ed-coats Or cughj
OCcupantg’ face gt touchdowy, - ans
8iving Joo gt

o OF Cushiong fo. Protectjon. of
- Trangmi¢ Mayday e, on . -

on and Intentiong Avoid 5 landing 15,4

in --j_udgmg_ height Over g water surface,

I.ANDI'NG -W-JTH.OUT

.EI.E_VATOZR CONTROL . .
Trim fop horizonta) tlight (with ap 2irspeed of ,
and flapg set g, 20°) by usi '
ROt change the ele

j pproximately 60 1gA 8

1 SI0g throttie and elevatopn trim eontrgj, Then dy -
rin: 125 contro] the glide angie by T .

At-ﬂar_eo_qt -'the-nqse-d Tt Moment result.ing-fro_m_ Power reduction is

2 adverse fagt oy, and the Irplane may pig on the.;

qu_ent!_y,-_ at flay out, “ele ator. frim ¢

the MSE-up_po'Slition and the pg

Ay e HOse Whee
Onrol shoylyg be ad

Conge-

'usted towmpg
LE10) P ed go that the Irplane wi
horzzontal attitigs 5, touch, WL, (loge the.thrott_l_e at touch
L, '
FIRES

Although gpg; e firgs Are extremely © in flight, the Steps of the
APProprigt checkljgt should pe f_ouowe_d i ope jgy ehcom:tere_d. Aftep
Completion of tlﬁs-proc'edure', eXecute g foreed landing.

The initia; indieatigy of an electrical fipe 44 - U2lly the odoy gf bu
108 insulatigy, The checklist fop this Problem shonly
of the fire,

3-10.
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‘MODEL 172M.. EmRGE_Nc-Y.pRocEDURE_s_

EMER GENCY Q'P'ER__'A-T_IO'N 1N CLOUDS
(Vacuum System failure)

{n the event of 2 yacuuin 8Y gtem failure during flight 10 margnal
weather, the: divectional indicator and attitude jndicator will be disabled,
and the pitot will hiave to rely onthe ‘tarn coordi.na-tt)r or the turn and bank
jndicator if he _ina_.dvertently flies into clouds. The following ingtractions
agsume that only the elec_triballj,r-powered turn coordinator 0¥ the furn

and hank indicator is operative, and that the _pilot-:i_s not completely pro~
ficient in inst-rument-ﬂying.. '

EXECUTING A 180° TURN IN CcLOUDS

Upon ina rertently entering the. clouds, an ymmediate plan should be
made to turn pack a8 follows: '

{1) "Note the time of the minute hand and obgerve the position of the.
sweep ‘second hand on the clock. ' _

(2) When the sweep second hand indicates the nearest palf-minute,
jnitiate & standar.d.-rate'l_eft tuln, holding the turn coordinator ‘sym-
polic airplane wing opposite the 1ower 1eft index mark fo¥ 60, geconids.
[hen back . t by leveling the miniature ajrplane.

(3) Check accuracy of the turn by observing the compass heading
-which ghould be the reciprocal of the. original heading.

(4)' “If recessary, adjust hea.d'ihg pﬁmar'ily with gkidding motions

yather bon TOLLIDE motions so that the compass will read more ac-

{5) Maintain altitude and airspeed bY ¢antious application of elevator

gontrole Avoid oyercontrolling by keeping the hands off the control

wheel and gteering only with, ruddex.
EMERGENCY DESCENT T HROUGH CLO uDs

¥ conditions preclude reeatab]ishment of VFR flight by 2 180° turn, 2
geseent through 2 cloud deck to vFR conditions-may'be -'a'p’prcipriaie.-. It
.-pp_s_sible-, obtain radio clearance for.an erergency descent.-thrcqgh clouds.:
To guard against 2 spiral dive, choose'-ati_e_asterly or westerly ‘heading to

minimize compassca,r'd”swings due to changing bank

Pefore de'scendiﬁg into the: ¢1ouds; get up 2 stabilized Jet-down condition
as. follows:

(1) Ayply full rich mixture.
(2) Use full carburetor: heat.



SECTION 3. - . CESSNa
EMERGEN cyY -PROCE_‘DURE_S MODET, 17any

(8) Reduge Power to get up-2 500 to gog f/min rate of descent_'._ .

{4) Adjust the.el_eva_tor.' trim for 5 stabilized descent at-70-80 KIAg, -

(6) K EP hands. off the COntro} wheay, o

{6} Monitor turn eq rdinator ang make corriagtions_by Tudder alone,
Check trend of compass card-'-move;nexxt-a;nd make cautious cor.

rections witp rudder'to-stop the turn,
(8) Upon breaking oyt of elouds, resume normal Cruising flight,

RECOVERY FROM 4 SPIRAL DivE
X a spira] is encountered, Proceed as follows:

(1) Close the 'thrqttle'..

CautimSly"apply elevator hack Pressure to slowly reduce the
alrspeed to 80 K1Ag '

 Flight ingo icing conditiong ig Prohibited, Ap Inadverteng: encounter
With thege Conditiong agj, best be handied using the_checklist Brocedures,
The best prbc_edu:_'e, of eourse,. i fq turn 'back--br"change__.alti_tude to'eg-
cape jcipg ‘Conditiong,

STATIC sOuRce BLOCKED

Altimeter apq rate-of-climp) 2I€ Suspected, tlié alternate static soupce .
valve shoulg be pulled on, thereby s‘upplying_ statie Pressure ig thege
bi ' '

3-12 .
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With the aiterndte static source on, a,d_iust-ind_icated airspeed slightly
during ¢limb O approach according o the alternate static souxrce airspeed

calibration table in Section 5, appropriate 10 ver Jwindow(s) configuration,

cansing the-_airp_lane-to be flown at the normal operating speeds.

Mazimum airspeed and altimeter yariation from normal is 4 knots and

30 feet over the norpaal operating Tange with the window(s) closed. With.
window(s) open, |arger variations oteut pear stall speed. HBowever, maxi~

num altimeter variation remains within 50 feet of normat.

SPINS
Stiould. an {nadvertent spin oceuy, ‘the. following recovery procedure
ghould be used: '

(1) 'RETARD THROTTLE-'TD IDLE POSITION.

(2) PLACE ATLERONS IN NEUTRAL POSITION. . .
(3) APP LY AND HOLD FULL RUDDER._OPPQSITE- TO THE DIREC-
TION .QF-:ROI-‘ATiﬁN. — o _
(4) JUST AETER THE RUDDER REACHES THE STOFP, MOVE THE
CONTROL WHEEL BRISKLY'_FORWA_RD FAR ENOUGH. TO BREAK
THE STALL. Full down elevator may ‘be required at aft center of
gravity loadings to assure op_timu_m'reco_veries.

(5) HOLD THESE CONTROL-iNPUT_S UNTIL ROTATION STOPS.
Premature relaxation of the control inputs may exterid the recovery.
8) A% ROTATION £TOPS, NEUTRALIZE RUDDER, -AND MAKE A
SMOOTH RECOVERY FROM THE .BESULT_ING DIVE.

NOTE
-_T.f-dis_brientation precludes a visual determination-of the
direction of rotation, the symbolic. ajrplane in the ‘tarn
coordinatox of the needle of the ‘turn and pank indicator
maay be referred o for this information.

Fpr additional i_xﬁormaﬁon- on Spins: and spin.-re'qov_ery,'see the
discussion ander SPINS in Normal Procedures (Section 4).

ROUGH ENGINE OPERATION OR LOSS OF POWER
CARBURETOR ICING

A gradual 108 of RPM and eveptual engine roughness may result from

3-13,
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the formation of carburetor jce, Tg clear the ice, apply full throtile and

pull the carburetor heat knoh fy11 out until the engine runs 8moothly; then

remove carburetor heat ang readjust the throttle, If conditions require
& continued ige of carburetor heat in Cruise flight, uge the minirum

. &mount of heat hecessary to preverit jce Irom forming ang lean the mix-

smocthest engine operatios,

SPARK PLUG FouLiNg

Spark plugs be_qo_ming-foule_d.-by ¢arbon or lead deposits, This may ve
verified by turning the ignition switch momentarily from BOTH to eithep
LorRr Position, Ap obvioug power logg in single ignition operation ix
evidence of spark plig or magneto troubie, Assuniing that sparl plugs
are the more likely €ause, _lean'_the_mixture to the 'recommended lean gat-

of 2 single ignition position,

MAGNETO maA LFUNCTION
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ELECTRICAL POWER SUPPLY SYSTEM MA-LP_UN-CTIQ_NS

‘Malfinctions in'the electrical power supply gystem can be detected by
periodic monitoxing of the amivieter and over-voliage warning light; hiow-
aver, the cause of these malfunctions i3 usually difficuli to ‘determine. A
“proken alternator drive belt or wiring is most likely the cause of alterna~

‘tor failures, ‘although other factors could ca.usethe-problem. A damaged

or.improper_l_y'adiuqted yoltage regulator can also cause malfurctions.
Problems of this pature constitute.an glectrical emergency and should be
dealt with jmimediately. - Electrical power malfunctions nsually fall into
{wo categories: ‘excessive rate of charge and insuﬂicieﬁt'ra;te- of charge.
The -fonowing'parag-raphs describe the reco_mmended remedy for each
situation. ' '

EXCESSIVE RATE OF CHARGE

Aﬂier engine gtariing and heavy alectrical usage at low engine speeds
{such as extended taxiing) the battery. condition will be low: enough to ac-
cept above normal eharging during the initial partofa flight. However,

after thirty minutes of eroising -fl_ight, the _ammete_’r should-be--indicaling

less than two peedie widths of wharging current. I the charging rate were

o -remain ahove this yalue on 2 long flight, the battery would overhedt and
evaporate the electrolyte at-an axceSsive rates Electronic components in
‘the electrical gystem could pe adversely atfected bY higher than pormal

voltage if.2 faulty voltage'r'egula;tor-setting is causing the overcharging.

To preclade these possibilities, an gyer-voltage $ensox will automatically-

shut down the alternator ‘and the over-vdltage'warhiﬂg light will iluminate:
if the charge voltage reaches approxi‘mately 16 volts. Asgsuming that the
malfunction Was only momentary, an attexmpt should be made to Teactivate
the alternator gystem. TO do this, ‘fqrn both sides of the master switch
and then on again.. Tf-the problem no longer exists, pormal alternator
charging will resume and the warning Hght will go off. H the light comes
on‘again; 4 matiunction i8 confirmed. In this event, the glight sbould be
terminated and/or the current drain onthe battery inifpized hecause the
‘haitery cam Sup ly the electrical system for only a limited period of time.

If the emergency oceurs.at night, power must be conserved for later use
of landing lights ‘and flaps during landing.

INSUFFICIENT RATE OF CHARGE

1f the ammeter indicates & continuous discharge rate in flight, the

alternator 4s-not supplying power to the system and should be shut down
since the alternator field circuit may ‘be placing an urmecessary lozd on
the system. Al nones_senﬁal-.equipment ‘should be turned oft and the )
flight terminated ag soon a8 practical.

$-15/(3-16 blank)
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MODEL 172M NORMAL PROCEDURES
INTRODUCTION

Section 4 provides checklist and amplified procedures for the conduct
of normal operation. Normal .procedures--as'sociated with OQptional Sys-
_ . _ : Sys- ¢

tems can be found in Section 9.

SPEEDS FOR SAFE OPERATION

Unless otherwise noted, the following speeds are based on a maxi-
mum weight bt 2300 pounds-and may he used for any- lesser weight, How-
ever, to achieve the. performance. gpecified in Section 5 for takeoff dis~
tance, the speed appropriate to the pa.rt_icu_lar"Weight.must be used.

Takeoff, Flaps Up: _

Normal CHIb Qut « « = &+ o = oy il . . . T0-80 KIAS
Maximum Performance Takeotf, Speed at 50feet . - - - 59 KIAS
Enroute Climb, Flaps Up: '

Normal, Sea Level » . - - - - T 80-90 KIAS
Normal, 10,000 Feet . « « oo+ osoco ot 70-80 KIAS
Best Rate of Climnb, Sea.Level. . « . « = = ¢ "~ . . T8 KIAB
Best Rate of Climb, 410,000 Fegt, .« « o+ o 0 0 ” 68 KIAS

Best Angle of Climb, SeaLevel « « » « v+ » 0 vttt 84 KIAS
‘Best-Angle-of Climb, 10,000 Feet « .« « - - = 0 T 62 KIAS
Landing Approach? '

Noemal Approach, FIaps Up. - -« = - - = " . 60-70 KIAS
Normal Approach, Flaps 40° .+ « v =2 v 0 55-65 KIAS
Short Field Approach, Flaps F R 60 ‘KIAS

Balked Landing: _
Diiring Transition to Maximuz Power, Flaps 20° . ..+ 3 KIAS
Maximum Recommended Turbulent Air Penetration Speed:

2300 Lbs A R . 97 KIAS
B The e 89 KIAS
1000 ThE .+ v e ek e e 80 KIAS
Maximum _D_.emonstrat'ed Crogswind Veloeity: _
Takeoff or'Landing . - -+ » vt Tt 15 KNOTS
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NOTE

Visually check airplane for general condition during

‘walk-around inspection, In cold weather, remove even
-small accumulations: of frast, ice or snow from wing,.

tail and control surfaces. Also, make:sure. that contyol

surfaces contain no internal accumulations. of ice or de-

bris. I a night flight is planned,. check operation of all ~

lights; and make sure a flashlight is available,

Figure 4-1, Préflight Thepection
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CHECKLIST PROCEDURES

PREFLIGHT INSPECTION

@ CABIN

(1) Control Wheel Lock ~~ REMOVE.

(2) Ignition Switch -- QFF.

{3} Master Switch -~ ON..
{4) Fuel Quantity Indieators -- CHECK QUANTITY.

(6) Master Switch -~ OFF.

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

occupied.

@ EMPENNAGE

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

(3) RIGHT WING Trailing Edge

(1) Aileron ~- CHECK freedom-of movement and security.

'_ RIGHT WING

(1) Wing Tie-Down -- DISCONNECT, o

{2) Maln Wheel Tire~-- CHECK for proper inflation.

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

(4) Tuel Quantity -- CHECK VISUALLY for desired level.,

(5) Fuel Filler Cap -- SECURE,

(5) NOsE

{i) Engine @il.Level -- CHECK. Do not operate with less than six
quarts. Fill to eight quarts for extended flight. o

(2) Before first flight of the day and after each refueling, mll out
strainer drain knob for about four seconds to clear fuel strainer of
possible water and sediment. ‘Check strainer drain closed. If water
is observed, thefuel system may contain additional water, and fur-
ther draining of the system at the strainer, fuel tank sumps, and fuel
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selector valve drain plug will be necessary.

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

(4} Landing Light{s) - CHECK for condition and cleanliness.
(5) Carburetor Air Filter -- CHECK for restrictions by dust or

‘other foreign matter,.

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

(7) Nose Tie-Down -- DISCONNECT,

(8) Flight Instrument Static Source Opening (left side of fugelage) --
CHECK for stoppage.

(&) LEFT WiNG

(1} Main Wheel Tire <~ CHECK for proper inflation.

(2) Before first:flight of the day and after each refueling, use sam-
pler cup and drain small quantity of fuel from fael tank sump quick-
drainvalve to check for water, sediment and proper fuel grade (red).
(3} Fuel Quantity -~ CHECK VISUALLY for desired level.

{4) "Fuel Filler Cap -- SECURE.

(@) LEFT WING Leading Edge

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

(2) Fuel Tank Vent Qpening -~ CHECK for stoppage.

{3) Stall Warnipg Opening -~ CHECK for stoppage. 'To check the sys-
tem, place a clean handkerchief over the vent opening and apply sue-
tion;-a sound from the warning horn will eonfirm system operation.

(4) Wing Tie-Down —- DISCONNECT:

(8) LEFT WING Trailing Edge

(1) Aileron -- CHECK for freedom of movement and security.

BEFORE STARTING ENGINE

(1) Preflight Ingpection -- COMPLETE.

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

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

(5) Brakes -~ TEST and SET.

{6) Circuit Breakers -- CHECK IN.

STARTING ENGINE

(1) Mixture -~ RICH.
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" @) arburetqr_'ﬂeat .- COLD

- ON.
{4) Prime - AB REQUIRED 2to g strokes; none if engine is Wn‘!}.

. (6) _If‘ropeller Area -~ _CLEA_R;. _ _ _
. (1) Ignition switeh == START (release when engine starts).

(8) Oil Pressure —_ CHECK.

»  BEFORE TAKEOFF

. (1) CabinDoors and Window() =~ CLOSED and LOCKED.
. 2) Flight Controls -~ FREE and CORRECT-

: 3 El_evaxo'r Trim--- TAKEOQFF.

- {4) Fli’ght.lnstruments -~ SET.

(5) Radios -~ gET.
- {6) . Autopilot (if instailed) -- OFF..
i\ m Tuel gelector Valve =~

) &) Mixture == FICH {below 3000 feet)
{9 Parking Brake o7 SET.

o3} Throttie -- 1100 BECE o
" Magnetos == CHECK (RPM drop should not exceed 125 RPM
on. either magneto or 50 REPM diﬁerer_it_ial petween magnetos_).

Carpuretor Heat == CHECK (for RPM drop)s

PR

o ‘Fngine Instruments and Ammeter =~ CHECK.
_ G Suction Gageé —- CHECEK. _ _ _
N (11) Flasghing Beaiton, Navigation Lights and/or Strobe Tights -~ ON
: as requireds’ o '
. (12) Throti_:’le Fr_ictinn-._]..ock - ADI usT.,
N (13) wing Flaps -~ up.
N TAKEOF F
NORMAL TAKEOFF
h (1) Wing Flaps - TP.
(2) Carburetor Heat -~ COLD..
- 3) Throttle -~ FULL. _
(4) Elevator Control =~ LIFT NOSE WHEEL (2t 55 KIAS).
(5} Climb gpeed -- v0-80 KIAS. '
. MAXIMUM PEREORMANCE TAKEOFF
. wing Flaps -- UP:
) 4-1
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(2) Carburetor-_ﬂeat =~ COLD,
(3) Brakeg . APPLY.

{4) Throttle -~ FULL OpgN,
(5) Brakeg -.. RELEASE,

{6) Elsvator ¢

ontrof -- SLIGHTLY TApy, Low,
(1) Climb speeq ~- 59 KIA

AS-(until ajy ‘Obstacleg nye. cl_e'ared).

ENROUTE CLIMB

) Airspeeq .. 70-90 K14g,

If & Maximym performance climb g Becessary, yge
speed__s.shown._in' the Rate Of Climp, chart in
2) Throtie - ;
@) Mixtare . gy

Seetion 5,

CRUISE

(1) Power -. 2200-2700 Rpp (o more thap 75%).
(2) Elevator Trim ~~ADJUST,
O Mixture - 1.ga7.

DESCENT

1) Mixtare - RICH.
2) Power . ag DESRED, o
(3) Carburetoy Heat == 'AS REQUIRED {to prevent..carbure_to_r icing).

BEFORE LANDING

1) Fuel Selectqr_ Vilve oo BOTH,
{2) Mixtyre ... RICH. _
! .Carburetor Hedt -~ on (apply.full heat befope closing throttlé)i
{4) Airspegq ... 60-70 Klag {(flaps UR),

4-8
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(5) - Wing Flaps -- AS DESIRED. _
(6) Airspeed =~ 5.5-:65‘..KIAS-(ﬂaps_"DOWN).

BALKED LANDING

(1) -Tn'rottle.—.-' LL OPEN:

@ Carburetor Heat =~ ¢OLD.

(3) Wing F1aps “ 20°

{a) Alr gpeed -~ 55 KIAS.

{5) Wing Flaps == RETRACT glowlys

NORMAL LAND\.NG

(1) Touchdown == MAIN WHEELS T o N
(z) Landing oIS LOWER NOSE WHEEL GENTLY:

(3) Braking S MINIMUM REQUIRED-

AFTER L AN DING

[uh) Wing-'Flap's - UP.
(2) Carburetor Heat—~ COoLD:

SECURING AIRPLANE

(1) Parldng prake -- SET:
{2) Radios, Electrical Equipment, Autopilot -~ OFF,
(3) Misture = DLE CUT-OFF (pulied full out)-
{4} Jgnition Switeh =~ OFF:
Master Gwiteh - OFF.

4-9/(4-10 blam¥)
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AMP LIFIED pROCE DURES

Dﬂr;_ing;éngine 'st'artmg, open the. throttle appromma tely 1/8 10 e In
warm temperamres, one or WO atrokes of the prim! ghould be anfticient.
In cold weathers up to siX troke g of the e primer may be necessary: 1f the.
engine i8 warny, 0 priming will be required. In extre mely © cold temper-
atares, it Wa¥ be. necessary to continue pnmmg while cranking king the: engine..

“Weak term mittent firing followed by puifs gof 0 fack smoke from the
haust stack indicate overpnmmg or flooding Excess fuel can be
c1ea1_"ed".irom-th_e' combustion charabers by ‘the iollow ing. prote edure: Set
the mixture "con'trol' full lean and the throttle full ope , then cr_a._nk.me_-en-

ine through geveral T€ gyolutions «ith the starie eat the starting
procedure witho out any addl ditional priming.

1f the engine 18 under primed {most 1ikely in cold weather with 2 cold
engine) it will not fire at-all, and add1tiona1 prim ng will be necessary

Ag 000 A& ‘the cyhnders pegin to fire, Open the throttle glightly t0 keep it
yunning.

After gearting, 3£ the oil gage does not. pegin to show pfressure'with_in
30 geconds. in the summ mertime and: apout’ ttwice that long in very cold
weather, stop engine BB and invest! tigates jack of oil. pressure can CaMse
garious. engine daimage: After starting avoid the use of carburetor neat
unlegs icing conditions: prevail.

NOTE
Addl.tlona‘l details: concermng cold weather gtarting and

operation ™ ay be 10 found under CO].DWEATHER OPERA~
TION paragraphs in this gection.

TAXING

When {axiing, it is imporian tant, that’ speed and use of brakes pe held to
a minimunt and that t all contr trols be utilized {(se€ ¢ Taxiing Diagram, figure.
4-9) to-mal qritain dlrectional control and palance.

N The carvuretor b eat control xnob should he pushed fyil in Guring all
ground operations: upless heat 18 absolutely necessary. When n the knob 18

4—.'11
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‘palied out to the heat position, air ent'ering" the engine is not filtered.

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

BEFORE TAKEOFF

WARM-UP

- X the engine accelerates smoothly, the ajrplane ig ready for takeofi.
Since ‘the engine is closely cowled for efficient in<flight engine.cooling,
precautions should be taken to avoid overheating during prolonzed engine
operation on the ground. Also, long periods of idling may cause fouled
spark plugs. ' ’

MAGNETO CHECK

The magneto check should be made at 1700 RPM as follows. Move
ignition switch first to R position and note RPM. ‘Next move switch back.
to BOTH to clear the other set of plugs.. Then move switch to the L posi-
tion, note RPM and return the switeh'to the BOTH position. RPM drop
should not-exceed 125 RPM on either magneto or show greater than 50
RPM differential between magnetog; If there is.a doubt concerning opera-

‘tion of the ignition system, RPM check_’s-at'hi_gher'- engine speeds will usu~

ally confirm whether a deficiency exists.

_ An‘absence of RPM drop may be an indication of faulty grounding of
one side of the ignition system or should be cause-for sugpicion that the
magneto timing is set-in advance: of the setting specified.

‘ALTERNATOR ‘CHECK

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

TAKEOFF
POWER CHECK

It is impoxtant to check full~throttle engine operation early:in the

4-13
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takeoff run. Any sign of rough engine-operation or sluggish engine accel-
eration is good cause for discontinuing the takeoff, If thisg gceurs, ‘you'are
justified in making a thorough full-throttle; static runup before ancther
takeoff is-attempted. ‘The engine should fun smoothly ang furn approxi-
mately 2300 to 2420 RP'M with earburetor heat off and mixture full rick.

NOTE

Carbiretor heat should not be used during takeoff unless
it is absolutely necessary for. obtaining amooth engine
-dcceleration.

Full-throttle runups over loose gravel are especially -harmful to pro-
peller-tips. When takeoffs must be made over a grave! surface, it ig very
important that the throttle be advanced slowly.: This allows the airplane
to start rolling before high RPM is developed; and the gravel will be blown
back of the propeller rather than pulled into il. When unavoidable smail
dentz appear in tlie propeller blades, they should be immediately correct-
ed as described in Section 8 under Propeller Care.

Prior to takeoff from fields above 3000 feet clevation, the mixture.
shauld be leaned to give maximum RPM in a full-throttle, static runup.

After full throttle is applied, adjust the: throttle friction 16ck clock-
wise to prevent the throfile from creeping back from a maximum powér
position. Similar friction lock adjustments should he made as required
in other flight conditions to maintain a fixed throtile setting,.

WING FLAP SETTINGS

Normal and obstacle clearance takeoffs are performed with wing flaps
up. The use of 10° flaps will shorten the ground run approximately. 10%,
but this advantage is lost in the ¢limb to a 50-foot obstacle. Therefore,
the use of 10° flaps is reserved for minimum ground runs or for takeoff
from soft or rough fields. If 10° of flaps are used. for minimum. ground
rung, itis preferable to leave them extended rather than retract them.in
the climb to the obstacle. In this caseuge an obgtacle cleatance speed of
56 KIAS, As scon as.the obstacle is clear€ed, the flaps may be retracied
as.the aircraft accelerates to the normal flaps-up climb-dut speed.

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

marginal with 10° flaps, it is recommended that the flaps not be used for
takeoff, Flap settings greater than 10° are not approved for takeoff,

4-14
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_ Takeoffs into strong crogswinds normally ar.e_peri_or.me_d with the min-
imum flap setting necessary for the field length to minimize the drift an-
gle imniediately atter takeoff. The airplane is accelerated to a gpeed
slightly higher than normat, then pulled off abruptly to prevent possible
gettling back to the yunway while drifting. When clear-.t')i_'thegr.ound,
make a coordinated turn inio the wind to correct for drift.

ENROUTE CLIMB

” ‘Normal clirbs are perf_ormed-With flaps up and full throttle and at
gpeeds 510 10 knots higher than best rate-of-climb speeds for the best
combination of performance, vigibility and engine eooling. The mixture
should be full rich below 3000 feet and may be leaned above 3600 feet for
smoother operation or to obtain maximum RPM. I an obstraction dictates
the use of a steep climb angle, the best 'ang'_le-of.-climb speed ghould be

s used with flaps.up and maximmum power.

.NOTE

Climbs at speeds Jower thiai the best rate-of-climb speed
should be of short duration to improve engine-cooling.

CRUISE

~ Normal cruising is performed between 55% and 75% power. The engine
a, RPM and 'co:r.espondihg' fuel consumption for ¢arious-altitudes can be deter-

miried by using your Cesspa Power Computer or the data in Section 5.
NOTE

Crutstag, should be done at 65% 0 75% power until a total
of 50 hours has-a.c_cumlated' or oil consumption has sta-
bilized. This is to ensupe pProper deating of the rings: and

is a.ppli_cable_'to.new engines, .and engines in service fol-

lowing. 'cylind_er_replacement or top overhaul of one or
more cylindérs.

K The Craise Performance Table, Figare 4-3, illustrates the trug air-
speed and n_antical-mile's per-gallon during cruise for yarious altitudes and

percent power. “This table should be used as a guide, along with the avail-

4-15
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| 75% POWER B5% POWER 5% POWER
ALTITUDE | kTAS | wwra KTas | nwpg KTAS | nwpg
Sea Leval 112 13.6 106 14.7 97 162
4000 Feet 116 14,0 109 15.1 99 16,5
B80OO Faet 120 14.5 12 56 102 15.9
Standard Conditions: Zero Wing

Figure 4-3. Cruige Performance Taple

able winds aloft information, to determine the most favorable altitude and
power setting for a given trip. ‘The selection of cruise altitude on the.
basis of the most favorable wind conditions and the use of low power set-
tings are significant factors-that shoulg be considered on every trip io
Teduce fiel consumption,

(1) Pull the mixture control out until engine REM peaks and beging
to fall off, .
2) Enr-i'chen_.slightly batk to peak RPM,

{ Its in smooth engine operation or at 50 RPM on the lean
-side of the peak RPM, whichever occurs first, Thig will result in approxi-.
mately 5% greater range than shown in thig handbock,

Carburetor ice, ag evidenced. by an unexplained drop in RPM, can be
removed by application of iull"_'ca.t-.'burétor heat. Tpon regaining the origi-
hal RPM (with hest off), use the mmimM-amount_ of heat (by trial and

error) to prevent ice from forming, Sinece the Leated air causes a richer-
mixinre, readjust the mixture getting when carburetor heat is to. be ugeq.
continuously in cruise flight, )

The use of fall carburetor heat is recommended during flight in heavy
rain to avoid the possibility of engine stoppage due to excesgive water in-
gestion or carburetor ice. The mixture settitig should be readjusted for

smoothest operation,

In extremely 'heav.y Tain, the use-of partigl carburstor heat {contirol

4-16
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approximately 2/3 out}, and part throttle (closed at least one inch), may
be nacessary to retain adequate power. Power changes should be made

cantiously followed by prompt adjustment of the mixture for smoothest
operalion. -

STALLS

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

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

SPINS

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

However, ‘before attenipting to perform gping several items should be
be carefully considered to asgure a safe flight. No spins should be at-
tempted without first having received dual instriction bothin spin entries
and spin recoveries from a gualified instruetor who ig familiar with the

-spin characteristics of the Cessna 172M;

The cabin should be clean and all loose equipmeit (incliding the mi-
¢rophone and rear seat belis) should be stowed or gecared. For a solo
flight in-which spins will be tonducted, the copilot’s seat helt and shouldey
harness should also be secured. The seat belts and ghoulder harnegses
should be adjusted to provide proper restiaint during all anticipated flight’
conditions. However, care should be taken to ensure that the pilot can

easily reach the flight controls and produce maximum control travels.

1t is recommended that, where feasible, entries be accomplished at
high enough altitude that recoveries are completed 4000 feet or more above
ground level, At least 1000 feet of altitude loss should e allowed for a
'1- turn spin and recovery, while a. - turn spin and recovery may require
somewhat more than twice that amount. For example, therecommended
entry altitude for a 8- tirn spin would be 6000 fect above ground level. In
any case, entries should be plammed so that recoveries are completed well
‘above the minimum 1500 feet above ground level required by FAR 91.71,
Another reason for using high altitudes for practicing spins is that a
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greater field of view is provided whieh will assist.in maintaining pilot
orientation,

The normal entry is:made from a power-off stall.. As the stall is ap-
proached, the elevator contzrol should be smooethly. pulled tothe full aft
position. Just prior to reaching the stall "break", rudder control in the
desived direction of the spin rotation should be.applied so that full rudder
deflaction is reached almost simultaneously with reaching full aft elevator.
A-slightly greater rate of deceleration than for normal stall eniries, ap-:
Plication of ailerosis in the direction of the desired spin, and the nge of
power it the entry will assure Inore. congistent and positive entries to the i
spin. Aj the airplane beging to spin, reduce the power to idle and return “w
the ailerons to neutral.. Both elevator and rudder.controls should be held '

“full' with the spin until the spin recovery ig initiated. An inadvertent relax-
ation of either of these controls could result in the development of 2 nose-
down spiral. '

For the purpose of training in’ spins and spin recoveries, 2.1 or 2

turnl spin is adequate and should be used. Up to 2 furns, ‘the spin will pro- -,
gress to a fairly rapid rate of fotation and a steep attitude. Application of
recovery controls will produce prompt recoveries (within 1/4 turn}. Dur- -
ing extended spins of two to threée turns or more, the spin will tend to E
change into a spiral, particularly to the right. This will be accompanied )
by an increase in airspeed and gravity loads on the airplane. If this oc-. -
eurs, recovery should be accomplished quickly by leveling the. wingsg and -

recovering from the resuiting dive,

Regardléss 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 OPPOSITE TO THE DIREC- L
TION OF ROTATION, _ -
(3) JUST AFTER THE RUDDER REACHES THE, STOP, MOVE THE
CONTROL WHEEL BRISKLY FORWARD FAR ENOUGH TO BREAK
THE STALL,  —

{4) HOLD THESE CONTROL INPUTS UNTIL ROTATION STOPS.
(5) ASROTATION STOPS, NEUTRA LIZE RUDDER, AND MAKE A
SMOOTH RECOVERY FROM THE RESULTING DIVE.

NOTE
If disorjentation precludes a visual determination of the

directlon of rotation, the symbolic airplane in the tun
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coordinator or the needle of the turn.and bank indicator

may be referred to for this information.

Variation in basic airplane rigging or in weight and balance due to
ingtalled equipment or right seab occupancy can. canse differences in be-
‘havior, particularly in éxtended spins. These differences are normal-and
will resalt in variations in the spin characteristics and in the spiraling.
tendericies for spins of more than 2 turns. However, the recovery technique
should always be used and will resulf.in the most expeditious recovery from
any spi.

Intentional sping with flaps extended are prohibited, gince the high
-speeds which may occur’ during recovery are potentially damaging to the
‘flap/wing stracture,

LANDING
NORMAL LANDING

 Normal landing approaches can be made with power-on or power-off
with any flap setting desired. Surface winds and ‘air turhlence are usual-
1y the primary factors in determining ‘the most comfortable approach.
speeds. Steep slips should be avoided with flap settings greater than 20°
due to a slight tendency for the elevator to oscillate under certain combi-
nations of airspeed, sideslip angle, and. center. of gravity loadings..

NOTE

Carburetor heat should be applied prior to any significant
-réduction or closing of the throttle. '

Actual tonchdown ghoiild be made with power~ofi and on the main
wheels first to reduce the landing speed.and subsequent need for braking
in the landjng roll. The nose wheel is lowered to the runway gently after
‘the speed has diminished to avoid unnecessary nose gear loads. This
procedure ig especially important in rough or soft field. landings.

SHORT FIELD LANDING

For 4 maximum performance short field landing in smooth air condi-
tions, make an approach at the minimum recommended airspeed with full
flapsusing enough power fo control the glide path. (81ghtly higher ap-
proach speeds should be used under turbulent air conditions.) After all
approach-obstacles are cleared, ‘progressively reduce power and main-
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tain the approach speed by lowering the nose of the airplane. Touchddwn
should be made with power .off and 6n the main wheels first, Immediately
after touchdown,. Iower the noge wheel and apply heavy braking as required,
For maximum brake effectiveness, retract the fiaps, hold the control
wheel full back, and apply maximum brake preasure without sliding the
tires. '

CROSSWIND LANDING

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

The maximum allowable crosswind velocity is dependent vpon pilot
capability as well as aircraft limitations. ‘With average pilot technique,
direct crosswinds of 15 knots can be handled with safety..

BALKED LANDING

 Ina balked landing (go-around) climb, reduce the wing fiap setting to
20° immediately after full power is applied. If the: flaps were extended to
40°, the reduction to 20° may be approximated by placing the flap switch
in the UP position for-two seconds and then returning the switch to neutral,
If obstacles must be cleared during the go-around climb; leave the wing
flaps in the 10° to 20° range and maintain a gafe airspeed until the obgta-
cles are cleared. Above 3000 feet, lean the mixture to obtdin maximum
RPM. After clearing any obstacles; the flaps may be retracted ag the air-
plane accelerates to the normal flaps-up climb ‘speed,

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

ler through several times by hand to "break loose" or "limber" the oil,
thus conserving battery energy. '
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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 either magneto . could canse-the engine to
fire..

In extremely cold (-18°C and lower) weather, the use of an external pre-
heatet and an external power source.are recomniended whenever- possible
to obtain positive starting and to reduce wear and abuse to the engine and
electrical system, Pre-heat will thaw the oil trapped-in the oil cooler,
which probably will be congealed prior to starting in extremely cold tem~
peratures. When using an external power source, the position of the mas-

ter switch 8 iroportant. Refer to Section 7 under Ground Service Plug

‘Receptacle for operating details.
Cold weather starting procedures are as follows:
"With Preheat:

(1) With ignition switch OFF and throttle closed, prime the engine
four to eight strokesas the propeiler is being turned over by hand.

NOTE

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

(2) Dropsller Atea -- CLEAR.

{3) Master Switch =="ON.

{4} Mixture ~- FULL RICH.

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

(6) Ignition Switch -— START.

(7) Release ignition switch to BOTH whén engine starts.
(8) Oil. Pressure --'CHECK.

Without Preheat:

(1) Prime the engine six to ten strokes while the propeller is heing
turned by hand with throttle closed, Leave primer charged and ready
for stroke. o
{2) Propelier Area -- CLEAR.

(3) Master Switch -- ON,

{4) Mixture -- FULL RICH.
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(5) Ignition Switch -~ START,
(6) Pump throttle rapidly to. fiull open twice, Return to 1/8 inch
open pogition, _
(7) Release ignition switch to BOTH when engine ataris.
(8) Continue to prime engine until it is running smoothly, or alter-
nately pump throttle rapidly over first 1/4 of iotal travel.
(9) Oil-Pressuré -- CHECK,

(10) Pull earburstor heat knob full on after engine has started,
Lieave on until engine is running smoothly.

(11} Log¢k Primer,

NOTE

H the engine does not start during the first few attempts,
or if the engine firing diminishes in strength, it is prob-
able:that the spark plugs have been frosted over, Pre-
heat must be used before another start is attempted..

Pumping: the ‘throttle may cause raw fuel to accumulate.
in the intake air duct, creating a fire hazard in the event
of a backfire, If this occurs, maintain a cranking action
to suck flames info the engine. An outside attendant with
a fire extinguisher is advised for cold starts without pre--
heat,

During cold weather operations, no indication will be apparent oh the-
oil temperature gage prior to takeoff if cutside air tempeératures are very
cold. After a suitable warm-up period (2 to 5 minutes at 1060 REM), ac-
-¢elerate the engine geveral times to higher engine RPM. If the engine ac-
celerates smoothly and the oil pressure. remains normal and steady, the
airplane is ready for takeoff, '

FLIGHT OPERATIONS

Takeoff is made normally with carburetor heat off, Avoid excessive
leaning in craise. '

~ Carburetor heat may be uséd to overcome any occasiondl engine
roughness due to ice.
When operating in temperatures below -18°C, aveid using partial car-
buretor heat. Partial heat may increase the carburetor air temperature
~to the 0° to 21°C range, where icing is eritical under cerfain atmiospherie.
conditions. '
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HOT WEATHER OPERATION

Refer to the general warm temperatuire starting inﬁor_ma,tion under.
Starting Engine in this section. Avoid prolonged engine operation on the
ground,

NOISE ABATEMENT

Increased emphasis on improving the guality of ‘our environment re-.
-quires refewed eifort on the part of all pilots to mininize the effect of
aireraft noise on the public.

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

(1) - Pilots operating aircrait under VFR over outdoor assemblies of
‘persons, recreational and park areas, and other noise-gensitive
areag should make every effort to fly not less than 2,000 feet above
the surface, weather permitting, even though flight at a lower level
may be consistent-with the provisions of. governmient regulations.

{2) During departure from or approach to an airport, climb after
takeoff and descent for landing ‘shiould be niade so as to avoid pro-

longed ilight at low altitude near noise-sensitive areas.
NOTE

The above recommended procedures do not apply where.
they would conflict with Air Traffic ‘Control clearances
or instructions, or where, inthe pilot's judgement, an
altitude of less than 2,000 feet is necessary for him to
-adequately exercise his duty to see and avoid other air-
‘craft,
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INTRODUCTION

Performance data charts-on the following: pages are presented so that.
you may know what to expect from the airplane under various conditions,
and also, to facilitate the planning of flights in detail:aid with reasonable
accuracy. The data in the charts has been computed from actual flight
testa with the airplane and engine in good condition and using average.
piloting technigues.. '

It should be noted that the performance information presented in the
range and endurance profile charts allows for 46 minutes reserve fuel
based on 45% power. Fuel flow data for cruise is based on the recom-
mended lean mixture setting. ‘Some indeferminate variables such as mix-
ture Ieaning technique, fiel metering characteristics, engine and propeller
condition, ‘and air turbulence may account for variations of 10% or more
in range and endurance. Therefore, it is important to utilize all available.
information to estimate the fuel required for the particular flight.

USE OF PERFORMANCE CHARTS

Performance data is presented in fabular or graphical form to illus-
frate the effect of different variables. Sufficiently detailed information is
‘provided in the tables so that conservative values can be selected and used
‘to-defermine the particular performance figure with reasonable accuracy.

SAMPLE PROBLEM

The following sample flight problem utilizes information.from the
various charts to determine the predicted performance data for a typical
flight. The following information.is knowas

AIRPLANE CONFIGURATION

Takeoff weight' 2250 Pounds
Usable fuel 38 Gallons

TAKEOFF CONDITIONS _
Field pressure. altitude 1500 Feet _
Temperature 28°C {16°C above standard)
Wind component along runway 12 Knot, Headwind
Field length 3500 Feet.




SECTION 5 'CESSNA
PERFORMANCE MODEL 172M

CRUISE CONDITIONS

Total distance 420 Nautical Miles:
Pressure altitude 5800 Feet
Temperature 20°C (16°C above standard)
Expected wind enrmite 10 Knot Headwind
LANDING CONDITIONS
Field pressure altitude 2000 Feét
Témperature 25°C
Wind component along runway 6 Knot Headwind
Field length ' 3000 Feet
TAKEOFF

The takeoff distance chart, figure .'5-'4, should be consulted, keeping.

in mind that the distances shown are based on maximum performance.
techniques. Conservative distances can be established “hy reading the
chart at the next higher value of weight, altitude and temperature. For
example, in this particular sample problem, the takeoff distance informa-
tion presented for a weight .of 2300 Ibs. , a pressure altitude -of 2000 feat
and 4 temperatere of 30°C.should be used and results in the following:

‘Ground roll 1155 Feet
Total distance to clear a 50-foot abstacle 2030 Feet.

A correction for the effect of wind may be made based on Note 3 of the,
takeoff chart. The distance-correction for a.12 knot hesdwind is:

12 Knots.

5 Riols x 10% = 13% Decrease:

This results in the followirg distances, corrected for wind:

Groufid roll; zéro wind 1155
Deecrease in ground roll _

(1155 feet x 13%) 150.
Lorrected ground roll 1005 Feet:
Total distance to cledr a _

80~foot obstacle, zero wind 2030
Decréase.in total distance

(2030 fect.x 13%) 264
Corrected total distance '

to clear 50-foot obstacle 1766 Feet

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

CRUISE

The cruiging altitude and winds aloft information have been given for
this flight. However, the power setting selection for cruise musft be de-
termined based on several considerations. These include: the cruise per-

formance characteristics of the airplane presented in figure 5-7,,the

range profile chart presented in figure 5-8, and ‘the endurance profile
chart presented in figure §<9.

The range profile chart illustrates the relationship between power
and range. Considerable fuel savings and longer range result when lower
power settings are used.

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

The range figure of 477 nautical miles is corrected to account for the

.expected 10 knot headwind at 5500 feet.

Range; zero wind 417
Decreage in range due to wind .

{4, 4 hours x 10 knot headwind) 44 _
Corrected range’ ; 753 Nautical Miles

This indicates that the trip can be made without a fuél stop using approxi-
mately 65% power: '

'The cruise. performance chart, figure 5-7, is entered-at 6000 feet
altitude and 20°C above gtandard temperahire. These values most nearly
correspond to the expected altitude and temperature conditiong. The en-
gine speed chosen is 2500 RPM, which resulis in the following:.

Power 62%
‘True airspeed 109 Knots
Cruise fiiel flow 7.0 GPH

The power cpm_pﬁte_r may be used to determine power and fuel consumption
during the flight.
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FUEL REQUIRED

The total fuel requirement for the flight: may be estimated using the
performance information in figures 5-6 and 5-7. For this sample prob-
lem, figure 5-6 shows that a climb from 1000 feet to 6000 feet requires
‘2.0 gallons of fuel and may be used as & conservative estimate for this
problem. This is for a standard temperature. (as shown.on the climb
chart). The approximate effect of a non-standard temperature is to in-
crease the time, fuel, and distance by 10% for each 10°C above standard
temperature, due to the lower rate of climb. In this case, assuming a
temperature 16°C above standard, the correéction would be:

_1'6_‘_’_0 ‘x 10% = 16% Increase

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

Fuel to'climb; standard temperature 2.0
Increase die to non-gtaidard temperature

- {(2.0x18%) 0.3
Lorrected fuel-to climb 2:3-Gallons-

In addition, the distance to climb, as given in figure 5-6, may be correct-

ed for non-standard temperature as follows:

Distance to climb, standard temperature 14
Increase.due to non-standard temperature

(14 nautical miles x 16%) 2 o
Corrected distance to climb. T8 Nautical Miles

The resultant cruise distance is:

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

With an expected 10 knot headwind, the ground speed for cruise is pre-
dicted to be: ’
109
~10
99 Knots

Therefore, the time required for the eruise portion of the trip is:

404 Nautical Miles

99 Knots ~ = 4,1 Hours:
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The fuel required for cruise’is endurance times fuel consumption:

4.1 hours x 7.0 gallons/hour = 28.7 Gallons

The fotal estimated fuel required is as follows:

Engine start, taxi, and takeoff 1.1
Climb 2.3
Cruise 28,17
“Fotal fuel required. 39.'1 Gallons

Thig will leave a fuel'reserve of:

38.0
-32.1
5. 0. Gallons

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

LANDING

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

Ground roll _ 590 Feet
Total distance to cledar a 50-foot Obstacle. 1370 Feet

A.correction for wmd may be made based on Note 2 of the landing chart..
The distance correction for a 6 kmot headwind is:

%ij'g%%‘ z 10% = 7% Decrease

This results in the following wind-corrected figures:
Ground roll N ‘549 Feet
Total distance over a 50~foot obstacle 1274 Feet

Thege digtancés are well within the landing field length guoted previcu;sily
for this sample problem.
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AIRSPEED ‘CALIBRATION
NORMAL STATIC SOURCE.

FLAPS UP
KIAS. 40 50 60 70 80 80 100 110 120 130 140
Kcas 48 55 62 70 8 8 99 108 1418 128 138
FLAPS 100 |
KIAS | 40 50 60 70 80 8 -ew - oo il
KCAS. 49 B5 62 71 80 85 -or  --e oom el el
FLAPS 40%
KIAS 40 50 60 70 80 B --- —-- .o s
KCAS 47 B4 62 71 BT BB  -cee  cme omem iee oo

Figure 5-1. Airspeed Calibration (Sheet 1 of 2y
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AIRSPEED 'C'_A.I-._I_B'R-ATION

ALTERNATE STATIC SOURCE

HEATER/VENTS AND WINDOWS CLOSED
FLAPS UP
NORAMAL KIAS 40 50 60 70 80 §0 00 110 120 130 140
ALTERNATEKIAS | 30 51 61 71 82 @1 101 111 121 131 141
1 FLAPS 10°. '
NORMAL KIAS | 40 50 60 70 80 85 ~-- =-~- --v == ---
ALTERNATE KIAS | 40 51 61 71 81 85 --- -<- --- -<- ~--
FLAPS 40°
NORMAL KIAS 40 50 60 70 80 85 -- --- --- -m- o--

38 50 60 70 79 83 --- <--- === +-- ---

HEATER/VENTS OPEN AND WINDOWS CLOSED

FLAPS UP

NORMAL KIAS 40 50 €0 70 B0 90 100 110 120 130 140
ALTERNATEKIAS | 36 48 59 70 80 89 98 108 118 128 139
FLAPS 10° '
NORMALKIAS = | 40 50 80 70 80 85 --- ~--- -*- --- ---
| ACTERNATEKIAS | 38 49. 59 B9 79 84 --- --- -o- - -
FLAPS 40°

NORMALKIAS | 40 60 60 70 80 8 --- --- --= -—= =-=
ALTERNATEKIAS | 34 47 57 67 77 Bl -~- ~~- --= =o= ---

WINDOWS OPEN

FLAPSUP

NORMAL KIAS 40 50 60 70 BO S0 100 110 1200 130 140
| ALTERNATEKIAS | 26 43 57 70 8 93 103 13 123 133 143
FLAPS 10%

NORMAL KIAS 40 B0 B0 70 B8O 85 --- wan mew moel -
ALTERNATEKIAS | 25 43 57 69 80 85 --= ~-~- ~--- --- -~
FLAPS.40°

NORMAL KIiAS: 40 B0 60 70 BO 85 -ww --- - =m- oes
ALTERNATEKIAS | 26 41 54 67 78 84 +-- --= --- -vv ---

Figure 5-1. -Airspeed Calibration (Sheet 2.0f-2)
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CONDITIONS:
-Pawar OFf
NOTES:

1 :
2,

Maximum, alti
KIAS values are approximate,

STALL SPEEDS

"SECTION 5

PERFORMANCE

tude loss during.a-sta_ll recovery is approximately 180 feet.

MOST REARWARD CENTER OF GRAVITY

ANGLE OF BANK:
WEIGHT FLAP ' .
tes | DEFLECTION 0° 30° 48° 60°
KiAs [ kcAs | Kias | KcAs | Kias | KCAS| KIAS |KCAS
up 42 | 50 | 46 | 54| 50 | B9 | S8 | 71
2300 10° 38 ) 47 40 51 | 45 56 54 | 68
40° 36} 44 | 38 a7 | 43 | 52 | 51 | 62
MOST FOR\VARD .CE_N_TER' OF GRAVITY.
ANGLE OF BANK
WEIGHT FLAP ' )
1BS |DEFLECTION 0° 30° 45° 60°
wias | keas | xias | koas | kias | keas | Kias. |KCAS
up a7 | 63 1 51 | 57 | 56 | 63 66 | 75
2300 10° 44 5t | 47 65 ) 52 | &1 62 | 72
400 # | a7 | & | 61 | 49| 8 | 58 | 86

Figure 5-3. StallSpeeds.
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SECTION 5 __ CESSNA
PERFORMANCE nnarn31.1?zna

RATE OF CLIMB

CONDITIONS:

Flaps Up

Full Throttie

Mixture Leaned for Maximum RPM During Climb

WEIGHT ?2 Egs g;_énég RATE OF CLIMB - FPM
LBS. s J - .
FT KIAS -20°¢C o°c 209¢ 40°¢c
2300 S.E. 78 755 695 630 565
2000 7 | 855 595 535 470
4000 | 74 B85 | 500 440 380
6000 72 460 405 350 250
swod | 70 365 ‘310 255 200.
10,000 68 270 215 165 .-
12,000 65 175 125 . .-

Figure 5-5. Rate of Climb

5=14



PRV

CESSNA

MODEL 172M

SECTION 5

TIME, FUEL, AND DISTANCE TO CLIMB

CONDITIONS:

Flaps Up
‘Full Throttle

Standard Temperature

NOTES:

1. Add 1.1 gallons of fuel for éngine stort, 1axi and fakeoff allowance.
To obtain maximum rate of climb as shown in this chart, lean to. maximurn RPM
during.climb,

2
3. Increase time, fuel and distance by
4.

Distances shown are based on zero wind.

PERFORMANCE

10% for each 10°C above standard tempersture.

WEIGHT 2?.5??332 Tewp _'Sﬁé“é'g Ba}ﬁﬂ_gf .F_ROMSE'{B;L!.EVEL .
LBS' ET c | Scias | FPm | TIME jFUEL USED | DISTANCE

: MIN. | GALLONS NM

2300 S.L. 18, 78 £45. 0 o0 0
1000 13 77 605 2 0.3 2.

2000 1 76 B8O 3 0.7 4

3000 9 75 520 5. 1:1 7

4000 7 74 480 7 1.5 9

5000 | 5 73 435 9 19 12

soo0 | 3 72 395 12 2.3 16,

7000 1 71 356 15 2.8 19

8000 -1 70 315 8 3.3 23

9000 -3 89 270 21 39 28

10,000 -5 68 1230 25 45 <

11,000 -7 67 185 30 5.2 40

12,000 -9 66 145 38 6:1 48

Figure 5-6. Time, Fuel, and Distance to Climb
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SECTION & CESSNA
PERFORMANCE MODEL 172M

CRUISE PERFORMANCE

CONDITIONS:
Recommendad Lean Mixture
2300 Pounds '
20°C BELOW STANDARD 20°C ABOVE
PRESSURE| ..., | STANDARDTEMP | TEMPERATURE STANDARD TEMP
aLTiTupE| "M [T slaer | % |kras| een | % |wras| cen
eip | TAS| BHP: | ¥T | eup H <P -
2000 j2650| 80 | 14 | BB | 75 | 3| 82 | 71 [ 113 | 7.8
Co|escol 78 [ 83| v | 1| 78 f 67 | 111 | 78
24001 68 | 107 | 76 | 64 | 107 | 22 | 8t | 108 | 6.9
2300 61 | 102} 689 | 58 [ 101 ) 67 | 55 | ‘98 | 65
2200 56. | 95 | 64 | 52 95 [ 82 | 49 | 93 [ 61
4000 |2600| 80 | 116 | 88 | 75 |16 | 83 | 71 | 1168 | 28
25001 72 79| 68 | 1| 75 | &4 | 110 { 72
24004 65 | 107 | 7.3 | &1 | 106, | 69 | 58 | 104 | 87
23001 58 | 111 | 8.7 55 | 100 | 65 | .53 98 | 8.3
2200 52 | 95 | 63 | 48 | 93 61 | 47 | 92 | 59
6000 2650| 80 118 | 88 | 75 | 118 { 82 | 71 | 118 | 78
26000 76 | M6 f 83 | 71 [ 16| 7o | &8 | 15 | 75
2500} 69 |11 | 76 | 66 | 110 | 72 | 62 | 108 | 70
2400 62 | 108 | 70 | 59 | 104 | 67.} 56 [ 108 | 65
23001 56 |10 [ 65 | 53 | 98 | 63 | 5O | 97 | &1
2200) 50 | 94 | 61 | 47 | 92| 59 ] 4 { 91 | 58
8000 |2700| B0 | t20 [ 88 | 75 | 120 | 83 | 71 | 120 | 7.8
2600] 72 1116 | 80 | 68 | 15| 75 ] 65 | 114 | 7.3
2600) &5 [ 11 | 73 | 62 | 108 | 70 | 59 | 108 | 68

24001 59 t 105 | 68 [ 5 | 103 | 66 | 53 [ 101 | 63
22001 54 | 99 ] 64 | 511 97| 62| 48 | 96 | 60
22001 48 | 83 (60 | 45 | 91| 58| 43 | g0 | 57

10000 f2700) 76 ) 120 | 84 f 72 | 20] 79 | 68 | 119 | 76
2600) 69 [ 115 | 76 | 65 | 114 73 | 62 | 112 | 70
200] 63 | 110 | 71 59 | 108:{ 68 | 56 | 106 | 6.6
2400| 57 | w04 | 66 | 54 | 1w02.) 64 | 51 | 100 | &2
2300 51 97 | 82 | 48 | 98 | 60 | 46 95 | 58
2200] 46 92 | 58 1 43 9 | 57 | # a9 | 55
12,000 28501 6@ [ 417 { 76 | 5 { 116 { 23 { 62 | 114 | 7.0
2600 66 | 14 | 74 | 62 | 13 { 70 | 89 | 111 | 68
25001 60 | 108 | 68 | 57 | 106 | 66 | 5¢ | 105 | &4
2600 54 | 102 | 64 | s1 | 100 | 82 ) 49 | @9 | &0
Z300{ 49 96 | 60 { 45 o5 | 59 | a3 94 | &7
2200] a4 91 { 67| 41| sa| 55 | 38 88 | 53 |

Figure 5-7, Cruise Petformance
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CESSNA _ SECTION. 5
'MODEL 172M PERFORMANCE

RANGE PROFILE
45 MINUTES RES ERVE
38.0 GALLONS U SABLE FUEL

CONDITIONS:

2300 Pounds

‘Recommended Lean Mixture for Cruise
‘Standard Tempefature

Zero Wind

NOTES:

_<f 1. This chart allows for thie fuel used fpr.engine-star't, taxi, takeoff and climb, and the

distance during.climb as shown in figure. 5-6. _
2. Reserve fug) isbased on 45 minutes.at 45% BHP and is 4.3 gallons.

12,000 T

wr

T [ JIITTILLT
P AP 104 KTA
Fi et 94 KTAS
- of 118 Y
B - - iNE _q_—t:-KTAa T -+
110,000 HHHH T T, T
_ {=2] oA .
' _
iR ‘2-" T ™. KTAS
) 120 KTAS /L 112 KTAS 02 KTAS
8000 :
-
(37
-t
i,
% 6000 H
=
=
= - i wmma
- - - :
T R=Ran 115 KTAS: 108 KTAS S N AS:
4000 - aD - -Hi 1 B " T - T
th siHeis
= SMZHET
‘2000 B R e g s
] 1R BIA2HS
T SRR
AR T [186 KTAS
) - 112 KTAS - 108 KTAS T o7 KTAS
S.L. - P I TLIITT I I|-I-l.-ll] i S ELTTTTT
400 420 440 460 480 500 520
“ RANGE - NAUTICAL MILES
‘Figure 5-8. Range Profile (Sheet 1 of 2)
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SECTION 5  CESSNA
PERFORMANCE MODEL 172M

RANGE PROFILE
45 MINUTES RESERVE
48.0 GALLONS USABLE FU EL

CONDITIONS:

2300 Pounds- _

Recommenided Lean Mixture for Cruise
‘Standard Temperature

ZeroWind

OTES:

- Thischart allows for the fuel used for engine start, taxi, takeoff snd climb, and the
distance during climib as shown in figure 5-5. _ _

2. Reserve fuel is based on 45 minutes at 46% BHP and'is 4.3 galfons.

12,000 T - T AT O Y L
Eass! LA e s
mERn : & /116 ¥ -84 KTAS
: AT KTAS ' :
_ T oo A o
-10,000 FHF : A _ meEEE
)
el I
Rz KTAs YRR kras (HEEHE 91 KTAS &
8000 [ - imm aN Wi T
(1T} - A
a f s
2 so00 FHHE f
[ A
' _ 16 KTAS 109 KTAS 1 ag;‘g‘is_;
4000 H-HF H aRRi
I_.‘_ - .' i1 F'_ éf-
e T e e
; L rTwirtwi-
g T g :':ﬂg Hi=T
' : ag? QR
2000 HEHHT oL Se e e
O F 2 %t?‘:::g s - a
T RER RN i) AEAE A NN
SERNAREEE A2z EnE - : " 85 KTAS -
B o It — -
L HERTIAS A 08 Kias HHELET o7 kTas 1 =g
5.L. Ik TITITTTT _ WP TITTTI T T
650 580 600 820 040 660 680

"RANGE - NAUTICAL MILES

Figure 5-8. Range Profile (Sheet 2 of 2)
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CESSNA ___BECTION 5
MODEL 172M PERFORMANCE

ENDURANCE PROFILE

45 MINUTES RESERVE
38.0 GALLONS USABLE FUEL

‘CONDITIONS:
2300 Pounds.

Recommended Lean Mixture for Cruise

Standard Temperature

NOTES: )

1. This chart allows for the fuel used for engine start, taxi, takeoff and climb, and the
time during climb-as shown.in figure 56, _

2. Reserve fuel is based on 45 minites at 45% BHP and is4.3-gallons.

12,600

i
--t?.l'. 1
5
ol
g
10,000 | . ﬁ"'
- :j"" .
of t
X
B0C0.
m ' 4
i
w
W 5000 emi & . e Ias
5 1 1 1t :
- v =4 oY =~ et 3
= i wh ol W
2 e
< il g’- g4 s 16 B
4000 ‘% R EQ’. -2
11~ "S T l"*":-‘I"
B T |
2000 18
: - \-
s.i. 1 T : - 11 H
3 4 ] &

ENDURANCE - HOURS.

Figure 5-9. Endurance Profile (Sheet 1 of 2)
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SECTION 5 ~ CESSNA
PERFORMANCE MODEL 172M

ENDURANCE PROFILE
45 MINUTES RESERVE
48.0 GALLONS USABLE FUEL

CONDITIONS:

2300 Pounds

Recommended Lean Mixture for Cruise
Standard Temyprerature

NOTES: . _
1. This chart allows for the fuat used for engine start, taxi, takéaff and climb, and the

time during-climb s shown in-figure 5-6, :
2. Reseive fuel is based on 45.minutes at 45% BHP and is 4.3 galions,

12,000 man,
i ;
PR o
10,000 HH,Z4
=l
2y
- .
w8000
w
[}
a
t: |
2 6000
HE & &L it}
::g % = H- =
. um | & 2 2
4000 H4s I = 2
L2 B 18 2
‘ S
i . -
THT T : : 1
5. 6 r 8

ENDURANCE - HOURS

Figure 5-9. Endurance Profile (Sheet 2 of 2)
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CESSNA SECTION &

MODEL 172M WEIGHT & BALANCE/
EQUIPMENT LIST

INTRODUCTION

This section describes the procedure for ‘establishing the basic empty
weight-and moment of the airplane. Sample forms are provided for refer—
ence. Procedures for calculating the weight and moment for various oper-
ations are also provided. A comprahensive list of all Cessna equipment

available for this airplane is includz2 4t the back of this section.

1t should be noted that specific information regarding the weight, arm,
imoment and installed equipinent-list for this eirplane -can only be found in
the appropriate weight and balance records carried in the airplane.

AIRPLANE WEIGHING PROCEDURES

(1) Preparation:
a. Inflate tires to recommended operating pressures.
b. Remove the fuel tank sump quick-drain fittings: and fuel
selector valve drain plug to drain.all fuel.
¢. Remove oil sump drain plag to drain all oil,

d. Move sliding seats to the most forward position.
e. Raise flaps to the fully retracted position.
f. Place all control surfaces in neuntral pogition.

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

{3) Weighing: g
a. With the airplane level and brakes released, record the
weight shown on each scale, Deduct the tare, if any, from each

(4) Measuring: _ _

" g, Obtain measurement & by measuring horizontally (along the
airplane cepter line) from a line stretched between the main
wheel centers to a plumb kob dropped from the firewall. _
b. Obtain measurement B by measuring horizontally and paral=-
lel to the airplane center line, from center of nose wheel axle,
left side, to a plumb-bob dropped from the line between the main
wheél centers. Repeat on right.side and average the measure-
ments.

6-3




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

Datum

Sta, 0.0

{Firewall,
Front-Face,
Lower Portion}

¥ O o Level at upper door sill or
l— A leveling. screws on-léft-side-
of tailcone.
N L&R
-Seale Position 'Séale.Reading Tare Symbol | Nat Weight-
Left Whesl L |
Right Whee R
Nose Wheal N
Sum of Net Weights {As Weighed) w
X= ARM-= {A) - (N} x (B) ; X={ 1-f Yxi )=A JIN.
w { )
o _ Mom_ent;"‘l'OOO'
item ‘Weight (Lbs.) X C.G. Arm {In) = {Lbs-In.}
Airplang Weight (From Itém 5, page 6-5)
Add Oil; B ' o
No Qi Filter (8'Qts at 7.5. Lbs/Gal} -14.0
With Oil Fiiter (9 Ots at 7.5 Lbs/Gal) -14.0.
Add Unusable Fuel:
Std. Tanks {4 Gal at 6 Lbs/Gal) -46.0
L.R. Tanks {4 Gal at 6 Lbs/Gal) ' 46.0
Equipment Changes
Airplane Basic: Empty Weight

Figure G'_-I, Saniple Airplane Weighing
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CESSNA SECTION 6
MODEL 172M WEIGHT & BALANCE/
EQUIPMENT LIST

(5) 'Using weights from (3) and measurements from {4) the airplane

weight and C. G. canbe detérmined.

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

WEIGHT AND BALANCE

The following information will enable you to operate your Cessna

within the presecribed weight and center of gravity limitations. _Tp:figure
weight and balance, use the Sample Problem, Loading Graph, and Center

of Gravity Moment Envelope ag follows:

Take the basic einpty weight and moment from appropriate weight and
balance records carried in your airplane, and enter them in the column

titled YOUR AIRPLANE on the Sample Loading Problem.
NOTE

‘In addition 'tc_:_'the bagic emply weight and moment rioted

on these records, the c.g. -arm {fuselage station) is also.
shown; but need not be used on the Sample Loading Prab

lem. The moment which is shown must be divided by

1000 and this value used as the. moment/1000 on the
.Joading problem.

Use the Loading -Graph to deterrnine the mornent/ 1000 for each addi-

tional item to be carried; then list these onthe loading problem.
NOTE

Loading Graph information for the pilot, passergers,
and baggage is based on seats positioned for avérage
oceupants and baggage loaded in the center of the bag-
gagé areas as shown on the Loading Arrangements dia-
gram. For loadings which may differ fromi these, the

Sample Loading Problem lists fuselage stations for these
items to indicate their forward and aft ¢, g.. range limi-
tations (seat travel and baggage area limitation. ). Ad-
ditional moment calculations, based on the actual weight
and c.g. arm (fuselage station) of the item being loaded,
must be made if the position of the load is different from
that shown on the Loading Graph,
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CESSNA SECTION 6
MODEL 172M. WEIGHT & BALANCE/
E@@MMTMH

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 is- acceptable. .

STATION ' STATION
|C.G. ARM],
LOADING
ARRANGEMENTS 37 —
— 134 70 48)
# Pilot ar passenger cefter of gravity
aeats + 73 —
; ln parerh
theses Indirate farward and aft limits
of oérupant canter of gravity range. **9 5 -
*# prm meaaured to-the senter ol e 108 —
areas showr. "
% 123
HOTE: ‘The rear cabinwall {approximate stztion 108} X
- n{: baggage wail {nppmximzte station 1&2} 142 —
'gnhﬁ:i:?::b:rmlm.ng the- lnwllol;n of bagme_ STA.NDARD OPTIQNAL :
-ares fusslage statons, SEATING SEATING:

Figure 6-3, Loading Arrangements.
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SECTION6 _ 'CESSNA
WEIGHT & BALANCE/ MODEL 172M
EQUIPMENT LIST

‘CABIN HEIGHT MEASUREMENTS
g

AFT BAGGAGE AREA

W

; 423 + 34"
: 48%"
65%" .
653
DOOR OPENING DIMENSIONS _
WIDTH | WIDTH | HEIGHT | HEIGHT === WIBTH e
(tory |(eoTTom} | (FRONTY | (REAR) CLWR WiNDOW
CABIN DOOR 3z ayr 40 41" #CABIN FLOOR.
BAGGAGE DOOR| 154 REAL 22" 2 —_—

CABIN WiDTH MEASUREMENTS
i

T213as

|

2 N e e e _
.STAT-IO_NS o 10 20 30 40 50 B0 | FD 30 90 100 10 124 130 140
{C.G. ARMS) Py

Figure 6-4. Internal Cabin Dimensgions
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CESSNA SECTION 6
MODEL 172M WEIGHT & BALANCE/
'EQUIPMENT LIST

EQUIPMENT LIST

The following equipment list is-a compr&henswe tist of all Cessna equipment. avatlable
for this airplane. A separate equipmeént list of.items installed in your specific airplang
is. prowded in-your aircraft file. The following list and the specific-list for your airplane.
have a simitar arder of listing.

‘This equipment list provides the following information;

An jter number gives the idenfification number for the item.. Each number is
‘prefixed with a letter: which identifies the. escrlgtwe grouping (example:
A. Powerplant & Accessories) under which'it is listad. Suffix: Ietters identify
the equipment as a required item, a standard item or an optional item.. Suffix
letters are as follows: _

-R = required items of equipment for FAA cestifization

-§ = standard equipment itéms

-0 = optional equipment ltems replacing required or standard ftéms

-A = opiiorial équipment items which are in addition to required or

standard items

A reference drawing ccil_'umn _provides-thé-drawing number for the item.
NOTE
i additional equipment is to he installed, it must be done in accord-
ance with the reference drawing, accessory kit. mstructluns, ora

saparate. FAA approval..

Columns showing weight {in pounds) and arm {in inches). provide the weight
-and center of gravity focation for the equipment.

NOTE

Unlass otherwisa indicated; true values {(not net change values) for the
weight and arm are shown. Positive arms are distances aft.of the -
airplane daturn fegative arms are distances forward of the daturn.

NOTE

Asterisks {*) after the itern weight and arm indicate compiete assem-
Bly instatiations. Somme major components of the dssembly are listed
on the lines immediately following.. The summation of these major
components does not necessarily-equal the com_p'lete assembly itistal-
lation.
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INTRODUCTION
This séction provides description and operation of the airplane and
its systems. Some equipment degecribed herein is optional and may not

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

AIRFRAME

The: constriction of the fuselage is a ¢onverntional formed sheet metal
bulkhead, stringer, and skin design referred to as sepii-monocogue.
Major items of structure are the front and rear carry~through spars to
which the wings are attached, a bulkhead and forgings for main landing
gear attachment at the base of the rear doorposts, and a bulkhead with
attaching 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 doorposts and extend forward to the firewall,

The externally braced wings, containing the fuel fanks, are construct-
ed of a front and rear spar with formed sheet metal ribs, doublers, and
stringers. The entire structure is covered with aluminum skin. The front
‘Spars are. equ1pped with mng-to-fuselage and wing-to-strut attach fittings.
‘The aft spars are equipped with wing~-to-fuselage attach fittings, and are
partwl—span spars. Conventional hinged ailerons ‘and-single~slotted flaps
‘areattached to the trailing edge of the wings. The ailerons are construct-
ed of 4 forward spar containing a balance weight, formed sheet metal ribs
and "V type corrugated alumimum skin joined together at the trailing edge.
The flaps are constructed basically the same ag theailerons, with the ex-
ception of the balance weight and the addition of a formed sheet metal lead-
ing edge section,.

The. empennage (ta11 assembly) consists of 2 conventional vertical
stabzhzer, rudder, horizontal stablhzer, and elevator. The vertical
stabilizer consists of a spar, formed sheet metal ribs and reinforcements,
‘a wrap-around skin panel, forined leading edge skin, and d dorsal. The
rudder ig-constructed of a formed leading edge skin conta;mng hinge halves,
a center wrap-arocund skin panel, ribs, an aft wrap-around. skin ‘panel

“which is joined at the trailing edge of the rudder by a filler strip, and a
ground adjustable trim tab at the bage of the trailing edge. The top of

the rudder incorporates a leading edge extension which contains a balance
weight. The horizontal stabilizer is: constructed of & forward and aft spar,
¥ibs and stiffeners, center, left, and right wrap-around skin panels, and
formed leading eédge skins. The horizontal stabilizer also contains the
elevator trim tdb actuator. Construction of the elevator ‘consists of form-
ed leading edge skins, a forward spar, aft charnel, ribs, torque tube and

7-3
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Figure T-1. Flight Control and Trim. Systoms {Sheet 1 of 2)
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ELEVATOR TRIM
CONTROL SYSTEM

Figure 7-1. Flight Contrcl and Trim Systéms (Sheet 2 of 2)
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‘Figure 7-2. Instrument Panel (Sheet I of 2)
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SECTION 7 _- CESSNA
AIRPLANE & SYSTEMS DESCRIPTIONS. MODEL 172M

bellerank, left upper aiid lower "'V type corrugated skins, and right upper
and lower "V" type corrugated skins incorporating a. trallmg edge cut-out
for the trim tab, The elevator-trim tab consists of a. spar, rib, and upper
and lower "V" type corrugated skins. The leading edge. of both left and
right elevator tips incorporate extensions which contain balance weights,

FLIGHT CONTROLS

The airplane's flight control system consists. of conventional aileron,.
rudder, and elevator control surfaces {see figure 7-<1). The control sur~
faces are manually operated through mechanical linkage using a control.
wheel for the ailerons and ‘elevator, and. rudder/brake pedals for the rud-
der.

TRIM SYSTEM g

A manually-operated elevator trim tab is provided. Elévator trim-
ming is accomplished through the elevator trim tab by utilizing the verti~-
cally mourted trim control wheel, Upward rotation of the trim wheel will
irim nose~down; conversely, downward rotation will frim nose—up

INSTRUMENT PANEL

The instrument panel (see figure 7-3) is designed around the bagic "T"
configuration. The gyros are located irmediately in‘front of the pilot,
and arranged vertically over tlie control column. The airspeed indicator
and altimoter are located to the left and right of the gyros, respectively.
The remainder of the flight instruments are located around the basic 'T".
Engine instruments-and fuel quanhty indicafors are near the left edge of
the panel, Avionics equipment is stacked approximatsly on the centerline
of the panel, with the right side of the panel containing the map compart-
ment, ‘wing flap position indicator, space for additional insiTuments and
avionics- equipment, dnd cabin heat and air controls. The wing flap switch
and engine controls are below the dvionics equipment, and the eléctrical
switches and circuit breakers are located below the pilot's conirol wheel.
A magter switch, ignition-switch, and primer are located on the lower left
corner of the panel. A pedestsl is installed below the panel and contains:
the elevator trim tab control wheel and indieator, ‘and provules a bracket
for the microphone. The fuel selector valve handle is located dt the bage
of the pedestal. A parking brake handie is located below the instrument
panel in front of the pilot.

For detalls concerning the instruments, switclies, circiit breakers,
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and controls on this ﬁai_l'el, refer in this section to the description of the

systeéms.to which these items are related.

GROUND CONTROL

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

Moving the airplane by hand is most easily accomplished by attaching’
atow bar to tlie nose gear strut. If a-tow bar-is not available, or pushing
ig Tequired, use the wing struts as push points. Do not use the vertical
or horizontal surfaces to move the airplane. If the airplane isto be towed
by vehicle, never turn the nose wheel more than 30° either side of center
or structural damage to thie nose gear could result. '

The minimum turaing radius of the airplane, using differential brak-
ing and nose wheel steering during taxi, is approximately 27 feet.51/2
inches. To obtaina minimum radius turn during ground handling, the.
airplane may be rotated arcund eithei main landing gear by pressing down
-on a tailcone bulkhead just forward of the horizontal stabilizer to raise the
nose wheel off the ground.

WING FLAP SYSTEM

The wing flaps are of the single-slot type (see figure T-3) and are
electrically operated by a motor located in the right wing. Flap position
is controlled by a switch, labeled WING FLAPS, on the lower center por-
tion of the instrument panel. Flap position is electrically indicated by a-
wing flap position indicator-gn the right side of the panel.

To extend the wing flaps, the flap switch, which is spring-loaded to
the center, or off, ‘position, must be depressed and held in the DOWN
position until the desired degree of extension is reached. Nortnal full
flap extension in flight will require dpproximately 9 seconds. Affer the
flaps reach maximum. extension or retraction, limit switches will auto-
matically shut off the flap motor.

Po retract the flaps, place the flap switch in the UP-position, The
Awiteh-will remain in the UP position without-manual assistance. duetoa
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Figure 7-3. Wing Fiap System

detent in the switch. Full flap retraction in flight requires approximiately

7 seconds, More gradual flap retraction can be-accomplished by intermit-
tent-operation of .the flap switch to the UP pogition. After full retraction, the °
‘the switch ghould be returned to the center off position.

LANDING GEAR SYSTEM

The landing gear is of the tricycle{ype with a stecrable nose wheel,
iwo main wheels, and wheel fairings. Shock-absorption is provided by
the tulmlar spring-steel main landing gear siruis and the air/oil nose gear
shock strut., Each main gear wheel is equipped with a hydraulically actu-
-ated disc-type brake onthé inboard side of each wheel, .and an aero-
dynamic fairing over each brake, N

BAGGAGE COMPARTMENT

‘Fhe baggage compartment consists of two areas, one.extending from
the back of the rear passenger seats to the aft cabin bulkhead, and an
additional area aft of the bulkhead. 'Access to both baggage areas is gain-
&d through a lockable baggage door on the left side of the airplane, .or from
within the airplane cabin, A baggage net with eight tic-down straps is pro- -
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vided for securing baggage and is attached by tying the straps to tie-down
rings provided in the airplane. When loading the axrplane, children should
not he placed o permitted it the baggage conmipartment, unless a child's
geat is installed, and any material that might be hazardous to the airplane
or occupants should not be placed anywhere in the airplane. For baggage
area and door dimensions, refer to Section 6. '

SEATS

~ The geating arrangement consists of two-separate. a'djustahle's_eats for
the pilot and froni passenger, a split-backed fixed seat in the rear, and a
child's seat {if installed) aft of the rear seats. The pilot's and front pas-
senger's seats are ayailable in two different designs: four~way and six-
way adjustable.

Four-way seats may be moved forward or aft, and the seat back angle
changed. To position either geat; lift the tubular. handle under the center
of the ‘seat, slide the seat into posfcmn, release the handle, ‘and check that
the seat is- locked in‘place. The seat back is spring-loaded to the vertical
position. To adjust its position, lift the lever under the right front corner
of the seat, reposition the back, release the lever, and check that the back
is locked in place, The geat backs will a.lsu fold full forward.

The six-way. seats may be moved. forward or aft, adjusted for height,
and the:seat back angle is infinitely adjustable. Posztmn the seat by lift~
ing the tubular handle, under the center of the seéat bottom, and slide the
seat into position; then release the lever and check that the seat is locked
in place.. Raise or lower the seat by rotating a large crank under the nght
corner of the left seat and the left corner of the right seat. Seat back
angle is adjustable by rotatmg a sreall erank under the left corner of the
left seat and the right corner of the right seat. The seat boitom angle will
changie as the seat back angle changées, providing proper support. The
seat backs will also fold full forward,

The rear passenger's seats consist of a fixed one-piece seat bottom
with individually adjustable seat backs. Two adjustrént levers, under
the left and right corners-of the geat bottom, are uged to. adjust the.angle
of the respective seat backs. To adjust either seat back, lift the adjust-
ment lever and reposition the back. The aeat backs are spring—loaded to.
the vertical position,.

A child's seat may be installed aft of the rear passenger seats, and
is held in place by two brackets mounted on the- floorboard. The seat is
designed to swing upward into a stowed position: against the afi cabin bullk-
head when not in use, To stow the seat, rotate the seat boffom up and aft
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as far ag it will go. When not in use, the seat should be stowed.

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

SEAT BELTS AND SHOULDER HARNESSES

All seat positions are equipped with seat belts (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 posi-
tions. Integrated seat belt/shoulder harnesses with inertia reels can be
furnished for the pilot's and front passenger's seat positions, if desired.

SEAT BELTS

The seat belis at all seat positions are attached to fittings on the floor-
board. The belt (and attaching shoulder harness) eonfiguration will differ
between early and later airplanes. In garly dirplanes, thé buckle half of
the seat belt is outboard of each seat and is the adjustable part of the belt;
the link hali of the belt is inboard 4nd has a fixed length. In later air-
planes; the buckle half of the seat belt is inboard of each seat and has a
fixed length; the Jink half of the belt is outhoard and is the adjustable part
of the beit,

Regardless of which belt configuration is Jnstalled in the airplane,
they are used in & similar manner. To use the seat belts for the front.
seats, position the seat as desired, and then lengthen the adjustable half
of the belt as needed. Insert and lock the belt link into the buckle, Tight-
en the belt to 2 snug fit by pulling the free end of the belt. Seat belts for
the rear seats; and the child's seat (if installed), are usedin the same
manner ag the belts for the front seats, To release the seat belts, grasp
the fop of the buckle opposite the link and. pull upward,

SHOULDER HARNESSES

“The configuration of shoulder harnesges will differ between early and
Iater airplanes. Howeve¥r, both configurations are positioned in the air-
‘plane and stowed identically. Each front seat shoulder harness is attach-
‘ed to a rear doorpost above the window line and is stowed behind a stow-
age: sheath abave the cabin door. To:stow the harness, £old it and place
‘it behind the sheath. When rear seat shoulder harnesses are furpished,
they are attached adjacent tothe lower corners of the rear window. Each
rear seat harness is stowed behind 2, stowage sheath above an aft gside win-
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HARROW RELZASE STRAF-, .
_(Pull up when lengthening 1
harness.or during emergency
release after seat beltjs -
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FREE END OF EARNESS —
{Pull down Lo tighten) :

METAL RETAINING STUD::
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Figure 7-4, Seat Belts and Shoulder Harnesses (Sheet 1 of 2}
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dow. No harness is available for the child's seat.

In early airplanes, the front or rear seat shoulder harnesses are used
by fastening and adjusting thie geat belt first. Then, lengthen the harness
-as required by pulling on the end plate of the harnéss and the narrow re-~
lease strap. Smap the harness metal stud firmly into the retaining slot
adjacent to the seat beit buckle. Then adjust o length. Removing the
shoulder harness is'accomplished by pulling ipward on thé parrow release
strap, and removing the harnegs stud from the slot in the seat belt link.

In an emergency, the shoulder harness may-be removed by releasing the
seat belt first, andthen pulling tlie hatness over the head by pulling uy on
‘the narrow release: strap. -

In Jater airplanes, the front or rear seat shoulder harneésses are used
by fastening and adjusting the seat helt first. Then, lengthen the harness
as required by pulling on the connécting link on the end of the harress and:
the narrow release strap. -Spap the connecting lirk firmly onto the retain-
-ing stud on the seat belt link hialf, Then adjust to length. Reémoving the
‘harness is accomplished hy pulling upward on the narrow reledse strap,

SEAT BELT/SHOULDER
HARMESS WITH INERTIA:
REEL

{PILOT'S SEAT SHOWN}

SEAT BELT/SHOULDER BARNESS
.. ADJUSTAPLE LINE
(Pagition Bak mst below shoulder.
tevel; pull Hiak and hagness down—
ward to ctmnect 1 seat belf budkls}

‘SEAT BELT BUCKLE. iy L
(on adjustabie) Ny Jo

Figure 7-4. Seat Bélts and Shoulder Harnesses (Stieet.2 of 2)
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and removing the harness connecting link from the stud on the seat belt
link. Inanemergency, the shoulder harness may be removed by releas-
ing the seat belt first and allowing the harness, still attached to the link-
half of the seat belt, to droptothe side of the seat.

~ While wearing either configuration of shoulder harness, adjustment
«of the harness is important, A properly adjusted harness will permit the
‘occupant to lean forward enough to sit complétely erect, but prevent ex-
cessive forward movement and contact with objects. during sudden deceler-
ation. :Also; the pilot will want the freedom to reach all conirols easily.

INTEGRATED SEAT BELY/SHOULDER HARNESSES WITH INERTIA REELS

Integrated seat belt/shouldér harnesses with inertia reels are avail-
able for the pilot and front seat passenger. The seat belt/shoulder har-
hesses extend from inertia reels located in the cabin ceiling to.attach
points inboard of the two front seats. A separate seat belt half apd buckle
is located outboard of the seats. Inertia reels allow complete freedom of
‘body movement. However, inthe event of a sudden deceleration, they
will lock automatically to protect the occupants. '

NOTE

The inertia reels are located for maximum shoulder har-
ness. comfort and safe retention of the seat occupanis.
This location requires that the shoulder hainesses CTOBE
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
harness is being used.. '

To use the seat belt/shoulder harness, position the adjustable metal
link on the harness just below shoulder level, pull the Iink 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 seat belt buckle, which will allow the
inertia reel to pull the harness inboard of the seat.

ENTRANCE DOORS AND CABIN WINDOWS

‘Entry to, and exit from the airplane is accomplished through ejther of
two entry doors, one on each side of the cabin at the front seat positions
(refer to Section 6 for cabin-and cabin door dimensions). The'dodrs incor-
porate a recessed exterior deor handle, a conventional inferior door han-
dle, a key-operated door lock (left door only), a.door stop mechanism,
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and an openable window in the left door. An openable right door window is
-also available.

‘To.open the doors from outside the airplane, utilize the recessed door
handle near the aft edge of either door by grasping the forward edge of the
‘handle and pulling outboard. To close or open the doors from inside the
‘airplane, use the ¢combination door handle and arm rest. The inside door
handle has three posifions and a placard at iis base which reads OPEN,
CLOSE, and LOCK. The handle is spring-loaded to the CLOSE (up) posi~
tion, When the door has been pulled shut and latched, lock it by rotating
ihe dooxr handle forward to the T.OCK position (flush with the arm rest).
‘When the handle is rotatéd to the LOCK pogition, an over-center action
will hold it in that position.

NOTE

Accidental opening of a. cabin door in flight due to improper
closing does not constitute a need to 1and the airplane; ' The
best procedure is to.set.up the airplane in a trirmimed condi-
ticn at approximately 75 kiots, momeéntarily shove the door
outward slightly, and forcefully close and lock the door by
normal procedures.

Exit from the airplane is accomplished by rotating the door handie
from the: LOCK pogition, pastthe 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, lock the door.

The left cabin door is ‘equipped with an openable window which is held
in'the closed position by a loek button equipped over-center latch on the
lower edge of the window frame. To open the window, depress the lock:
button and rotate the latch upward. The window is equipped with a spring-
loaded retaining arm which will help rotate the window outward and hold it
there. An openable window is also available for the right door; and func-
tions in the same manner as the left window. If required, -either window
‘may be opened at any speed up to 160:knots. The cabin top windows (if
installed), rear side windows, and rear windows.are of the fixed type and
camnot be opened.

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

surfaces in a neutral position and prevent damage to thesé. systems by
wind buffeting while the airplane is parked. The lock consists of a shaped.
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_steel rod with a red metal flag attached to it. The flag is labeled CON-
TROL LOCK, REMOVE BEFORE STARTING ENGINE. To install the con-
trol lock, ahgn the hole. in the top of the pilot's control wheel shaft with
the hole inthe top of the shaft collar on the instrument panel and insert

the rod into the aligned holes. Proper installation:of the lock will place
the red flag over the ignition switch. Tn dreas where high or gusty winds
occur, a control surface lock should be installed over the vertical stabi-
lizer and rudder. The control lock and any other type of locking device:
shoild be removed prior to starting the engine.

ENGINE

The airplane is powered by a horizontally-opposed, four—-cyhnder,
overhead-valve, air-cooled, carbureted engine with-a wet sump oil s8ys-
tem, The engine is a Lycommg Model 0-320-E2D and is rated at 150
lorsepower at 2700 RPM. The éngine should develop a static RPM of
approximately 2300 to 2420 RPM at full throttle with the carburetor heat

off, Major accessories include a starter and belt -driven alternator
mounted on the front of the engine, and dual magnetos and a vacuum
pump which are moanted on an accessory drive pad on the rear of the
éngine, Provisions are also made for a full flow oil filtex.

ENGINE CONTROLS

_ Engme power is controlied by a throttle located on the lower center
portion of the instrument panel. The ilirottle operates ina conventional
marnner; inthe full forward position, the throttle is open, and in the full
aft position, it:is closed. A friction lock which is a Found kmurled dlSk -
is Iocated at'the base of the throttle and-is operated by rotating the lock
clockwise to increase friction or counterclockwise to decrease it.

The mixture ¢ontrol, mounted adjacent to the throttle, is a red knob-
with raised points aruund the circumference and is equipped with a lock
hutton in the -end of the knob. The rich position is full forward, and full
aft is the idle cut-off position, To-adjust the mixture, move the control
forward or aft by depressing the lock button in the end of the control.

ENGINE INSTRUMENTS

Engine operation is monitored by the following instruments: oil pres-
sure gage, oil temperature gage, and a-tachometer. '

The cil pressure . gage, located on the. left side of the instrument panel,

is operated by oil pressure. A direet pressure oil line from the engine
delivers. oil at engine operating pressure to the oil pressure gage: Gage
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markings indicate that minimum idling pressure is 25 PSI (ved line), the-
normal operating range is 60 to 90 PSI (green arc), and maximum pres-
sure is 100 PSI (red line).

Oil temperature is-indicated by a gage adjacent to the oil pressure
gage. The gage is -operated by an electrical-resistance type teniperature
sensor which receives power from the airplane electrical system, .0il
temperature limitations are the normal operating range. (green ate) which
is 38°C (100°F) to 118°C [245°F), and the maximum (red line) which ig
118°C (245°F).

The engine-driven mechanical tachometer is located near the lower

portion of the instrument panel to the left of the pilot's control wheel.

The instrument is calibrated in increments of 100 RPM and indicates both
engine and propeller speed.. An hour meter below the center of the tachom-
eter dial records elapsed engine time in hours-and tenths, Instrument
markings include a normal operating range (stepped green arc) of 2200 to
-2700 RPM with steps at the 2500 and 2600 RPM indicator marks. The
normal operating range uppei limit is 2500 RPM at sea level, and increas-
es-to 2600 RPM at 5000 feet and 2700 RPM at 10, 000 feet. Maximum (red

: Iine) a{ any altitade is 2700 RPM.

A carburetor air temperature gage may be installéd on the right side
-of the Instrument panel £o help detect carburetor icing conditions, The
gage is marked in 5° increments from -30°Cto +30°C, and bas a yellow
‘are between -15°C and +5°C which indicates the temperature rafge mosi
conducive to icing in the carburetor, A placard on the lower half of the
.gage face reads KEEP NEEDLE OUT OF YELLOW ARC DURING POS-
SIBLE CARBURETOR ICING CONDITIONS.

NEW ENGINE BREAK-IN AND OPERATION

The engine underwent a -run-in at the factory and is ready for the full
range of use. Itis; howevér, suggested that cruiging be dccdmplished
at 65% to 75% power until a total of 50 hours has accumulated or oil con-
gumption has stabilized., This will ensure proper seahng of the rings.

The airplane is delivered from the factory with corrasion preventive
oil in the engine. If, during the first 25 hours, oil must be added, use
-only aviation grade streught mmeral oil conforming to Specification No.
MIEL=1.-6082.

ENGINE OIL _S:sY-S‘I'EM

Oil for engine lubrication is supplied from a sumy on the bottom of

the engine. The capacify of the engine sump is eight quarts (one additional
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quart is required if a full flow oil filter is installed). Oil is drawn from
the sump through an-oil gsuction strainer screen into the engine-driven oil
pump. Fromthe pump, oil is routed toa bypass valve. I the oil is cold,
the bypasa valve allows'the oil to go directly from the pump to the oil fil-
ter. If'the oil is hot, the bypass valve routes the oil ot of the accessory
housing and into a flexible hose leading to the oil cooler on the lower right
‘side of the firewall. Pressure oil from the cooler returns to'the acces-
sory housing where it passes through ‘the pressure strainer screen {full
flow oil filter, if installed). The filtered cil then enters a pressure relief
valve which regulates engine oil pressure by allowing excessive cil to.re-
turn to the sump, while the balance of the pressure oil is circulated to
-various engine parts for lubrication. Residual oil is returnedto the sump
by gravity flow.

An oil filler cap/oil dipstick is located at the rear of the:-engine on
‘the right side. The filler’ cap/dipstick is aeccessible through anaccess.
door in the engine cowling. The engine should rot be operated on less
than six Guarts of oil. To minimize loss of oil through the breather, fill
to seven quarts for normal flights of less.than three hours. For exteinded
flight, fill to eight quarts (dipstick indication only). For engine oil grade
and specifications, refer to Section 8 of this handbook.

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

{GNITION-STARTER SYSTEM

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

Ignition and starter operation is controlled by a rotary type switch
located on the left switch and control panel. The switch is labeled clock-
wise, OFF, R, L, BOTH,; and START. The engine ghould be operated on
both magnetos (BOTH position} except for magneto checks. The R and L
positions are for checking purposes and emergency use only. ‘When the
‘switch is rotated to the gpring~loaded START position, (with the master
switch in the ON position), the startér contactor ig energized and the start-
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er will crank the engine. When the switch is released, it will automatical=
ly return to the BOTH position.

AIR INDUCTION SYSTEM

. The engine air induction system reéceives 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 induc-
tion air, Airflow passing through the filter enters an airbox at the front
of the engine. After passing through the airbox, induction air enters the
inlet in the carburetor which is under the engine, and is then ducted to
the engine eylinders through intake manifold tubes. Inthe event carbui-
retor ice is encountered or the intake filter becomes blocked, alternate
heated air can be obtained from a shroud around an exhaust riser thrcugh
a duct to a valve, -in the airbox, operated by the carburetor heat control
-on.the instniment panel. Heated air from the shroud is obtained from an
unfiltered outside source. Use of full carburetor heat at full throttle will
result in a joss of approxunately 100 to 225 RPM.

EXHAUST SYSTEM

Exhaust: gas from each eylinder passes through riser assemblies to a
muffler and tailpipe. The muffler is constructed with a shroud around the
outside which forms a heating chambeér for cabin hea.ter air.

CARBURETOR AND PRIMING SYSTEM.

‘THe engine is equipped with an up-draft, float-type, fixed jet earbu-
retor mounted on the bottom of the engine. The carburetor is equipped
with an enclosed accelerator pump, mmplﬁwd fuel passages to prevent
vapor locking, an-idle cut-off mechanism, and 2 manual mixture control.
Fuel is delivered to-the carburetor by gravity flow fiom the fuel system.
In the carburetor, fuel is atomized, proportionally mixed with intake air,
and delivered io the éylinders through intake manifold tubes. The propor-
tion of atomized fuel to air is controlled, within limits, by the mixturé
control on the instrument panel.

For easy starting in cold weather, the engme is equipped with-a mant-
al primer. The primer is actually a small pump which draws fuel from.
the fuel strainer when the plunger is pulled out, and injects it into the eylin-
der intake ports when the plunger is pushed back in. The phinger knob on
the instrument panel, is equipped with a lock and, after being pushed fu!l
in, must be rotated either left or right until the knob cannot be pulled out.
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COOLING SYSTEM

Ram air for engine gooling enters through two intake openings in the
front.of the engine cowling. The cooling air is directed around the eylin-
ders and other areas of the engine. by hafﬂmg, and is then éxhausted _
through an opening at‘the botiom aft edge of the cowling. No mamual ¢ool-
ing system control is provided.

A wintérization kit is available and consists of two baffles which attach
to the air intakes in the cowling nose cap, a resirictive cover plate for'the
oil cooler air inlet in the right rear vertical engine baffle;, and insulation
for‘ihe crankcase breather line. 'This equipment should be installed for
aperations in temperatures consistently below -7°C (20°F), Once install~
‘ed, the crankcase breather:insulation is approved for permanent use in
both hot and cold weather.

PROPELLER

“The airplane is equipped with a two-bladed, f:.xed—pltch, one-piece-
forged aluminum alloy prope]ler which is anochzed to retard corrosion.
The propeller ig 75 inches in diameter,

FUEL SYSTEM

The airplane may be equipped with either a standard fuel system or a.
long range system (see figure T-6). Both systéms consist of two vented.
fuel tarnks (one in-each wing), a four-position selector valve, fuel sirainer,
manual primer, and carburetor. Refer tofigure 7-5 for fuel guantity data
for both systems.

Fuel flows by gravity from the two wihg tanks'to a four-position selec-

EUEL QUANTITY DATA (U, $. GALLONS}
USABLE FUEL TOTAL . TOTAL
TANKS SALE UNUSABLE FUEL
ALL FLIGHT FUEL VOLUME
_ CONDITIONS -
STANDARD . '
{21:Gal. Each} 8 4 2
LONG RANGE _
(26-Gal. Each) 48 4 52

Figdre'?-ﬁ. Fuel Quantity Data
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Figure 7-8. Fuel System (Standard and Long Range)
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tor valve, libeled BOTH, RIGHT, LEFT, and QFF, With the selector
valve in either the BOTH, LEFT, or RIGHT position, fuel flows through a
strainer to the carburetor. From the carburétor, mixed fuel and air flows:
to the cylinders through intake manifold tubes. ‘The manual primer draws

it fuel from the fuel strainef and injects. it into the cylinder intake ports.

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

~ Fuel quantity is measured by two float-type fuel quantity transmitters
{one in each tank) and indicated by two electrically- operated fuel quantity
indicators on the left side of the instrument panel. An empty tank is in--
dicated by a red line and'the letier E. When an indicator shows an empty:
tank, approximately 2 gallons remain in a standard tank, ‘and 2 gallons
remain in & long range tapk as unusable fuel. The indicators cannot be
relied upon for aécurate readings during skida, slips, ox umisuzal attitudes.

The fuel selector valve should be '-i'n-_the BOTH position for f:ak_eoff,

climb, landing, and maneuvers that involve prolonged slips or 4kids. Op-

ération from either LEFT or RIGHT tank is reserved for cruising fHght.
NOTE
With Iow fuel (1/8th tank or less), a prolonged steep de-.
scent (1500 feet or more) with partial power, full flaps,
and 70 KIAS or greater shonld be avoided due to the pos-
sibility of the fuel tank outlets being undovered, causing’
temporary fuel starvation. If starvation cccurs, leveling
the nose should restore power within 20 seconds.
NOTE
When the fuel selector valve handle is in the BOTH po-
sition in cruising flight, unequal fuel flow from each.
tank may occur if the wings are not maintained exactly
level. Resulting wing heaviness can'be alleviated
gradually by turning the selector valve handle to the
“tank in the "heavy' wing.

NOTE
Ti is not practical to measure the time required to con-
sume all of the fuel in oné tank, and, after switching

to the opposite tank; ‘expect an equdl duration from the
remaining fuel. -The airspace in both fuel tanks is inter-
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connected by a vent line and, therefore, some stoshing
of fuel between tanks can be ‘expected Wwhen the tanks are
nearly full and the wings are not level.

The fuel system is equipped with drain valves to provide a means for
the examination of fuel in the system for contamination and grade. The
system should be examined before the first flight of every day and after
each refueling, by using the sampler cup provided to drain fuel from the
wing tank sumps, and by utilizing the fuel strainer drain under an access
panel-on the right side of the engine cowling. The fuel fanks shiould be
filled after each flight to prevént condensation,

BRAKE SYSTEM

The airplane has a singlé-disc, hydratilically~-actuated brake on each
main landing gear wheel, Each brake ls connected, by a hydraulic line,
to:a master cylinder attached to each of the pilot’s rudder pedals. The
brakes are operated by applying pressure-to thetop of either the Ieft (pi-
lot's) or. right ‘(copilot’s) set of rudder pedals, which are interconnected.
When the airplane is parked, both main wheel brakes may be set by utiliz-
Ing the parking brake which is operated by a handle under the left side of
the instrument panel. To apply the parkirg brake, setthe brakes with the
rudder pedals, pull the handle aft, and rotate it 90 down.

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

Some of the symptoms of impending brake failure are: sradual de-
crease in braking action after brake application, notsy or dragging brakes,
soft or spongy pedals, - short pedal trdavel and hard pedal, and -excessive
travel and weak braking aection. . any of these symptoms appeéar, the
brake system is in need of immediate attention. H, duringtaxi or landing
roll, braking action decreases, let-up on the pedals and then re-apply the
brakes with heavy pressure. I theé brakes become spongy or pedal trave]
increases, pumping the pedals should build braking pressiire. If one brake
becomes wedk or fails, use the other brike sparingly while using opposite
rudder, ‘as required, to offset the good brake,

ELECTRICAL SYSTEM

Electrical energy (see figure 7-7) is supplied by a-14~-volt, direct-
current system powered by an englne-driven, 60~amp alfernator, The.
‘12-volt, 25-amp hour battery is located on the left gide of the firewall,
Power is supplied to all electrical cireuits through a split bus bar, -one
side containing electronic system circuits and the otlier side having gen-
eral electrical system circuits, Both sides of the bus are on af all times
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except when either-an external power source is commected or the siarter
switch is turned on; then a power contactor is automatically activated to
open. the circuit to the electronic bus. Isolating the electronic cireuits in
this manner prevents harmful transient voltages from damaging the tran-
sistors in the electronic equipment, ' B

MASTER SWITCH

The master switch is a split-rocker type switch labeled MABTER, -and
is ON in the up position and-OFF.in the down position. The right half of
the switch; labeled BAT, controls all electrical power to the airplane.

The left half, labeled ALT; controls the alternator:

Normally, both sides of the master switch should be used simulta-
neously; however,. the BAT side of the switch could be turned ON separate-
Iy to check equipment while onthe ground. The ALT side of the gwitech,
when piaced in the OFF position, réeméves the alternator-from the electri-
cal system, With this switchin the OFF position, the entire electrical
load is placed on the battery. Continued operation with the alternator-
switch in the OFF position will reduce battery power low encugh to open
‘the battery contactor, remove power from the alternator field, and pre-~

vent alternator restart,
AMMETER

‘The ammeter indicates the flow of current, in amperes, from the al~
ternator to the battery or from the battery to the airplane electrical sys-
tem. Whenthe engine is operating and the master switch is turned on,
the ammeter indicates the ¢harging rate applied to the battery. Inthe
event the alternator is not. functioning or the electrical load exceeds the
‘output of the alternator, the ammeter indicates the battery discharge rate.

OVER-VOLTAGE SENSOR AND WARNING LIGHT

_‘Thé airplane is equipped with an automatic ovéer-voltage protection
system consisting of an over-voltage sensor behind the instrument panel
and a red warning light, labeled HIGH VOLTAGE, adjacent to the ammeter,

In the-event an over-voltage condition oceurs, the over-voltage sen-
sor automatically removes. alternator field current and shuts down the al-
terpator. The red warning light will-then turn on, indieating to the pilot
that the alternator is not operating and the battery is supplying all electii-
cal power. '

The over-voliage sensor may be reset by turning the master switch

off and back on again. K the warning light does not illuminate, normal
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aliernator charging his resumed; however; if the light does illuminate
again, a malfunction has occurred and the flight should be terminated as-
S00n 28 practical

The warning light may be tested by momentarily tirning off the ALT
vortion of the master switch and leaving the BAT portion turned omn.

CIRCUIT BREAKERS AND FUSES

‘Most of the electrieal circuits in the airplane are protected by "push-
to-reset” eircuit breakers mounted onthe 1eft side of the instrument. pa.nel.
‘Exceptions to thig are the battery contactor closing (external power) cir-
cunit, clock; and flight hour recorder circuits which ‘havé fuses mounted
near the. battery. The control wheel map light is protected by the NAV LT
circuit breaker on the instrument panel, and a fuse behind the panel. The
cigar lighter is protected by 2 mamally reset eireiit breaker on the back
of the hghter, -and by the LAND LT circuit breaker.

GROUND SERVICE PLUG RECEPTACLE

A ground service plug receptacle may be- instdlled to permit- the use
of &n external power source for cold weather sgtarting and during lengthy:
maintenance work on the airplane electrical system (with the. excepiion of
electronic. eqmpment) The receptacle is located behind-a door onthe left
side of the fuseldge near the aft edge of the cowling,

NOTE

Electrical power for the a.1rp1ane electrical circuils is pro-
vided thrcmgh a split bus bar having all electronic cireunits
on oné side of the bus and other electrical circuits onthe
other side of the bus. When an external power source is
connected, 2 contactor automatically opens the circuit to
the electronic portion of the split bus bar as a protection
-against damage to the transistors in the electronic egaip-
ment by transient voltages from the power source, There~
fore, the external power source can not be used as a source
of power. when checking:electronic components.

Just before connecting an external power source (génerator type or
battery cart), the master switch should be furned on,

The ground service plug recepiacle: circit incorporates a polarity re-
vergil protection. Power from the external power sdurce: will flow only
if the ground service plug is correctly connected to the airplane. If the
plug 1s accidentally- connecteéd 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'"across the battery contactor to _
close it for charging a completely "dead'" battery. A gpecial fused circuit .
in'the external power system supplies the needed "jumper™ across the con-
tacts go that with a "dead' battery and an-external power source applied,
turning on the master 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 nose cap, and a flashing beacon is mounted on top of the verti-
cal fin, Additional Lighting is available and includes a strobe light on each
wing tip and fwo courtesy lights, one under edch wing, just cutboard of the
cabin'door. The courtesy lights are operated by the dome light switch oo
the overhead tonsole. .All exterior lights, except the. courtesy lights, are.
controlled by rocker type switches on the leit switch.and control panel: The
switches are ON in the up position and OFF in thé down position.

The flashing beacon should not be used when flying through clouds or
overcast; the flashing 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 Hghts should be turned off when taxiing in the vicinity .
of other aircraft, or during night flight through clouds, fog or haze.

INTERIOR LIGHTING

Instrument and contiol panel lighting is provided by flood lighting, in-'
tegral lighting; and post lighting (if installed)., Two concentric rheostat
control knobs below the engine controls, labeled PANEL LT and RADIO LT,
control intensity of the ingtrument and control panel lighting., A slide-type
switch (if installed) on the overhead console, labeled PANEL LTS, is used
to sélect {lood lighting in the FLOOD position, post lighting in the POST
position, or a-combination of post and flood lighting in the BOTH position.

Instrument and control parel flood lighting consists of a singie red

flood light in the forward part of the overhead console. To use the flood -
lighting, rotate the PANEL LT rheostat control knob clockwige to the de-
sired intensity. s~

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
lighting. The lights are operated by placing the PANEL LTS selector
switch in the POST position and adjusting light intensity with the PANEL
LT rheostat control knob, By placing the PANEL LTS seleetor switch
in the BOTH position, the post lighis can be used in combination with the
standard flood lighting. '

The engine instruimeénts, fuel guantity indicators, radio equipment,
aiid magnetic compass have integral lighting and: operate independently
-of post or flood lighting. Light intensity of the engine instruments, fuel
quantity indicators, and radio lighting is‘controlied by the RADIO LT
rheostat control knob. The integral compass light intensity is controlled
by the PANEL LT rheostat control knob. '

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

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

A doorpost map light is available, and is'near the'top of the left for-
ward doorpost. It contains both red and white bulbs and may be positioned
to illuminate any area. desired by the pilot. The light is conirolled by a
switch, below the light, which islabeled RED, OFF, and WHITE. Placing
the switeh in the top position will provide a red light. In the bottom posi-
tion, standard white lighting is provided. Inthe center position; the map
light is turned ofi.. '

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

CABIN HEATING, VENTILATING AND
DEFROSTING SYSTEM

The temperature and volume of airflow into the cabin can be regulated
'to'an’y degree desired by manipulation of the push-pull CABIN HT and
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CAEBIN AJIR control knobs (see figure 7-8).

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

Front cabin heat and ventilating air is supplied by cutlet holes spaced
acrass a cabin manifold just forward of the pilot's and copilot's feet,
‘Rexr cabin heat and air is' supplied by two ducts from the manifold, ope:
extending down each side of the cabin to an outlet at the front door post at
floor level. Windshield defrost air is also supplied by a duct leading from
the cabin marnifold. Two knobs control sliding valves in the defroster out-
1ot and permit regulation of defroster airflow. '

Separate adjustable ventilators supply additional air; one near each
upper corner of the windshield supplies air fox the pilot and copilot, and
two ventilators are available for the rear cabin area to supply air to the
rear seat passengers. '

PITOT-STATIC SYSTEM AND INSTRUMENTS

 The pitot-static system supplies ram air pressure to the airspeed in~
dicator and static pressure to the.airspeed indicator, rate~of~climb indi-
¢ator and altimeter. The system is composed of either an unheated or
heated pitot tuke mounted on the lower surface of the left wing, an exter-
nal static port, on the lower leit side of the fuselage, and the asgociated
plunibing necessary to contiect the instruments to the sources.

The heated pitot system consists of a heating element in the. pitot tube,
a rocker-type switch labeled PITOT HT on thelower left side of the iristru-
ment panel, ‘a 10-amp circuit breakex on the-switch and -control panel; and
associated wiring. When-the pitot heat switch is turned on, the elément in
the pitot tube is heated electrically to maintain proper operation in posggi~
ble icing conditions, Pitot heat should be used only as required.

A static pressure alternate source valve may be installed adjacent to
the throttle fox use when the external static source is: malfuhctioning.
This valve supplies static pressure from inside the cabin instead of the
external static port.

¥ erroneous instrument-readings-are suspected'due to water or ice

in the pressure line going to the standard external static pressure source,
the alternate static scurce valve should be pulled on.
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Pressures within the cabin will vary with open eabin ventﬂators and
windows. Refer {o Sections 3-and 5 for the effect of varymg cabin pres-
sures on airspeed and altimeter readings.

AIRSPEED INDICATOR

_ The airspeed indieator is:calibrated in knots and miles per hour.
Limitation and range ‘markings include the white arc (41 to 85 knots),
green arc (47 to 128 knots), yellow arc. (128 to 160 knots), and a red
line (160 kniots).

I atrue aifspeed. indicator is- installed, itis eguipped with-a rotatable
Ting which works in conjunction with the alrspeed indicator dial in a man-
ner gimilar to the operation of a flight ‘computer, To operdte the indicator,
first rofate the ring until pressure aititude ig aligned with cutside air tem-
perature in degrees Fahrenheil. Presgéure altitude should not be confused
with indicated altitude. To obtain pressure altitude, momentarily set the
barometric scale on the altimeter to 29.92 and read pressure altitude on
the-altimeter. Be sure to return the altimeter barométric geale to the orig-
inal barometric setting after pressure altitude has been obtained.. Having
set the ring to correet for dltitude and temperature, then read the airspeed
shown onthe rotatable. ring by the indicator pointer. For best accuracy,
this indication should be corrected to calibrated airspeed by referring to
the Airspeed Calibration chart.in Section 5. Knowing the calibrated air-
speed, readtrue airspeed on the ring opposite the calibrated airspeed.

RATE-OF-CLIMB INDICATOR

The rate-of-climb indicator depicts aifplane rate of climb or descent
in feet per minute. "The pointer is actuated by an atinospheric pressure
‘change supphed by the statie source.

ALTIMETER

Airplane altitude-is depicted by a barometric type altimeter. A knob
near the lower left portion of the indicator provides adjustment of the in~
strument's barometric scale to the proper barometric pressure readmg

VACUUM SYSTEM AND INSTRUMENTS

An engine~-driven vacunm system (see figure-T- 9) provides the suction
necessary-to operate the attitude indicator and directional indicator., The
system consists of a vacuum pump ‘mounted on the engine, a vacuum re-
lief valve and vacuum system air filter on the-aft gide of the firewall be-
low the instruinent vanel, and instrumeiits (includmg a suction gage) on
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the left side of the instrument panel..
ATTITUDE INDICATOR

_ The aftitude indicator gives a visnal indication of flight attitude.. Bank
attitude ig presented by a pointer at the top of the indicator relative to the
bank scale which is marked in increments. of 10°, 20°, 30°, 60°, and 90°
either side of the center mark, Pitch attitude is presented by a: miniature
airplane in relation to the horizonbar, A knob at the bottom of the instru-
ment is provided for in-flight adjustinent of the miniature airplane to the
horizon bar for a more accurate flight attitude indication.

DIRECTIONAL INDICATOR.

‘A direectional indicator displays airplane heading on a-compass card in
relation to a fixed simuldted airplane image and index, The indicator will
precess slightly over a period of time. Therefore, the compags card. should
‘be set in accordance with the magnetic compass just prior to takeoff, and oc-
casionally re-adjusted on extended flights. A knob on the lower left edge of
the instrument is used to adjust the compass card to correct for precession.

SUCTION GAGE

The suction gage is Iocated on the left side of the instrument panel
and indicates, in inches of mercury, the amount of suction available for
operation of the attitude indicator and directional indicator. The desired
suction range is 4.6 to 5.4 inches of mercary. A suction reading below
'this range riay indicate a system malfunction or improper adjustment,
and in this cage, the indicators should not be considered réeliable, '

STALL WARNING SYSTEM .

The airplane is equipped with.a pneumatic-type stall warning system

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 associated plumbing.

Ag the airplane approaches a stall, a low pressure condition is created

‘over the leading edge of the wings. This low pressure creates a differen~

tial pressure {(vacuum) in'ihe stall warning system which draws air through

the warning horn, resuling in an audible warning at 5to.10 knots above

stall in all flight conditions, -
The gtall warning system should be checked during the preflight in-- -

spection by placing a clean handkkerchief over the vent opening and apply-
ing suction. A sound from the warning horn will confirm that the system
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is operative.

AVIONICS SUPPORT EQUIPMENT

The airplane may, at the owner’s discretion, be eguipped with vari-
ous types of avionics support equipment such ag an audio control panel,
niicrophone-headset, and static dischargers. The fo]lnmng paragraphs
discuss these items.

AUDIO CONTROL PANEL

Operatmn of radio equipmerit is covered in Section 9 of this handbook..
‘When one or more radios are installed, a transmitter/audio switching sys-
tem-is provided (see figure 7-10). The operation of this switching system
is deseribed in the following paragraphs. '

TRANSMITTER SELECTOR SWITCH

A rotary type transmitter selector switch, labeled XMTR SEL, is
provided to connect the mictophone to the transmltter the pilct desues
touse. To gelect a transmitter, rotate the switeh to the number corres-
ponding to that transmitter. The: fumbers 1, 2 and 8 above the switch corn
respond to the top, ‘second and third transcewers in the avionies stack.

An audio amplifier is required for speaker operation, and is automati-
cally selected, along with £he transmitter, by the transmitter selector
switch. As an exainple, if the number 1 transmitter is selected, the audio
‘amplifier in the associated NAV/COM receiver is also selected, and func=
tions as the amplifier: for ALL speaker audio. In the event the audm am-~
'phher in use fails, 4s evidenced by loss of all speaker audio, select
-another transmitter. This should re-establish speaker audic.. Headset:
audio-is not.affected by audio ampl:.ﬁer operation.

AUTOMATIC AUDIO- SELECTOR SWITCH

A toggle switch, labeled AUTO, can be used to automatically match
the appropriate NAV/ COM receiver audio to the transmitter being select-
ed. Toutilize this automatic feature, leave all NAV/COM receiver
switches in the:OFF (center) position, and place the AUTO selector switch:
in either the SPEAKER or PHONE position, as desired. Once the AUTO
selector switeh is posmoned the p110t may then select any transmitter
and its associated NAV/COM receiver audio simultaneously with the trans-
mitter selector switch. If automatic. audio selection is not degired, the
AUTO selector switeh should be placed in the OFF (center) position.
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AUTOMATIC AUDIO SELECTION

N
. SPEAKER
M ADF
3 15 2 (a}
. . F
© 0 o
_ . PHONE ————
TRANSMITTER JJ
SELECTOR

SWITCH / N . o
Z AUTOMATIC AUDIO AUDIO SELECTOR.
SELECTOR SWITCH SWITCH {FYPICAL)

Ag iltustrited, the rnsmber 1 transmittsr is selected, the AUTO selector switch is in
the SPEAKER pos:tmn and the NAV/COM 1, 2 and 3 and ADF 1 and 2.audio -
selector switches are.in the OFF position. With the switches set as shown, the pilot

will transmit on the number 1 transmittér and hear the-number 1 NAV/COM re-
£eiver through the:airplane speaaker,

INDIVIDUAL AUDIO SELECTION

SPEAKER:

NAV / co Y ADF I

3 X 2 O

. F

_ 8 @ o g Q¢

_ L—Lr . pHONE ——— |
TRANSMITTER - )

SELECTOR

CH ' :
swiT Z AUTOMATIC AUDIO\—AUDIO SELECTOR

-SELECTOR SWITCH SWITCH (TYPICAL}

As illustrated, tha number- 1 transmitter is sslected, the AUTQ. selettor switch is
in'the OFF position, this number 1 NAV/COM recgiver is in the PHONE position,
-and the number 1:ADF is in the SPEAKER position: With.the switches set as
shown, the pilot will transmit on the number ¥ transmitter and hear the nimber
1 NAV{COM teceiver on a headset; while the passengers are fisténing to the ADF
audio. thidugh the airplanespeaker. |f anothet atrdic selector switch is pleced in
either the PHONE or SPEAKER pasition, it will be-heard simultangously with
either the number 1 NAV/COM or number 1 ADF respectively.

Figure 7-10. Audio Control Panel
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AUDIO SELECTOR SWITCHES

The audio selector switches, labeled NAV,/COM 1, 2 and 3 and ADF
i and 2, allow the pilot to initially pre-tuiie 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 speeific receiver, first.check that
‘the AUTO selector switch is inthe OFF (center) position, then place the
audio selector switch corresponding to.that receiver in either the SPEAKER
(up) or PHONE (down) position. To turn off the audio of the selected re-
ceiver, place that switch in the OFF (center) position. If desired, the
audio selector switches can be positioned to permit the pilot to listen 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 ADF audio is desired.
If the pilot wants only ADF audio, for'station identification or other rea-
gons, the AUTO selector switch (if in use) and all other audio selector
switches should be in the OFF position. I simultaneous ADF and NAV/
COM audio is acceptable to the pilot, no change in the existing switéh
positions is required. Place the ADF 1 or 2 gwitch in either the SPEAKER
or PHONE position and adjust radio volume as desired.
NOTE

If the NAV/COM audio selector switch corresponding to

‘the selected transmitter is.in the PHONE position with

{he AUTO selector switch in the SPEAKER position, all

audio selector switches placed in the PHONE position

-will automatically be c¢onnected to both the airplane

‘gpeaker and any headsets in use.

MICROPHONE-HEADSET

The microphone-headset combination consists of the microphone and.
headset combined iii a single unit and a microphone ‘keying switch located
on the left side of the pilot's contro]l wheel. The microphope-headsel per-
miits the pilot to conduct radio communications without interrupting other
‘control operations o handle a hand-held microphone. Also, passengers
need not listen to all communications. The microphone and headset jacks
are:located near the lower left corner of the instrument panel,

STATIC DISCHARGERS

I freguent IFR flights are planned, installation of wick-type static dis-
chargers is recommended to improve radic commurnieations duting flight
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through dust or various forms of precipitation (rain, freezing rain, snow
or ice crystals), Under these conditions, the build-up and discharge of
static electricity from thie trailing edges of the wings, rudder, elevator,
propeller tips and radio antennas can resulf in loss of usable radio signals
on all communications and navigation radio equipment. Usually the ADF
is‘first to be affected and VHF communication equipment is the last to be
affected. '

_Installation of static dischargers reduces inierference from precipi-
tation static, but it is possible to encounter severe precipitation static.
cconditions which might cause the logs of radio signals, -even with static
dischargers installed. Whenever possible, avoid known severe precipi-
tation areas to prevent loss of dependable radio signals, If avoidance is
impractical, minimize airspeed and anticipate temporary loss of radio
-signals while in these areas, ' '
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INTRODUCTION

‘This section contains factory-recommended procedures -for proper-
ground handling and routine caré and servicing of your Cessna. It'also
identifies certain ingpection and maintenance requireinents which must
be followed if your airplane is to retain that new-plane performance- and.
dependability. Tt is wise to follow a planned schedule of lubrication and
preventive maintenance based on climatic and flying canditions encoun-
tered in your locality. '

Keep in touch with your Cessna Dealer-and take advaniage of his
knowledge and experience. He knows yous airplane and how.to maintain it.
He will remind yob ‘when lubrications and cil changes are necegsary, and
_about other-seagonal and periodic gervices. '

IDENTIFICATION PLATE

. All correspondence regarding your airplane should include the
SERIAL NUMBER. The Serial 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 left forward door~
post. Located.adjacent to the: Identification Plate is a Finish and Trim
Plate which contains a code describing the interior color scheme and ex-
terior paint combination of the airplane. The code may be used in con-
junction with an dpplicable Parts Catalog if finish and trim information is
needed,. '

OWNER FOLLOW-UP SYSTEM

Your Cessna Dealer hag an Owner Follow-Up System to notify you.
when hé receives information that applies to your Cessna. In addition, if
vou wish, -you may chaose to receive similar: notification; in the form of
Service Letters, direetly from the Cessna Cusiomer Services Department.
A subscription form is supplied in your Customer Care Program book for
your-use, should you choose to réquest this service. Your Cessna Dealer
will be glad to supply you with details concerning’ these follow-up programs,
and stands ready, through his Service Depariment; ‘to supply you with fast,
efficient, low-cost service, ' T

PUBLICATIONS

Various.publications and flight operation aids are furnished'in'the
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airplane when delivered from the factory. These items are listed helow.
¢ CUSTOMER CARE PROGRAM BOOK

®  PILOT'S OPERATING HANDBOOK OR SUPPLEMENTS FOR YOUR
AIRPIANE _
AVIONICS AND AUTOPILOT

® POWER COMPUTER
& SALES AND SERVICE DEALER DIRECTORY

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

® SERVICE MANUALS AND PARTS CATALOGS FOR YOUR
ATRPLANE
ENGINE AND. ACCESSORIES'
AVIONICS AND AUTGPILOT

Your-Cessna Dealer has a Customer Care Supplies Catialog covering’
ali avallable itoms, wmany of which he keeps on hand, He will be happy to
place an order for any item which is'not-in stock.

AIRPLANE FILE

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

A. To be displayed in the airplane at all times?

(1) Alrcraft Airworthiness Certificate (FAA Foim 8100-2),
(2) Aircraft Registration Certificate (FAA Form 8050-3),
(3) Aircraft Radioc Station, License, if transmitter instailed (FCC

Form 556).
B, Tobe carriedin the airplane at all imes:

(1) Weight and Balance, and associated papers (latest copy of the
‘Repair and Alteration Form, FAA Form 337, if applicable),

(2) Equipment List,
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¢, To be made available upon request:

(1) Airplane Log Book.
{2) Engine Log Book.

Most of the items listed are required by the United States Federal
Aviation Regualations. Since the Regulations of other nations may require
ottier documents and data, owners of ‘airplanes rot registered in the
United States should check with their own aviation officials to determine
their individual requirements: '

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

AIRPLANE INSPECTION PERIODS
FAA REQUIRED INSPECTIONS

As required by Fedéral Aviation Regulations, all civil aircraft of
U.S. régistry must undergo a complete inspeetion (annual) each twelve
calendar months. In addition to the required ANNUAL inspection, air-
craft operated commercially {for hire) must have a complete inspection.
evéry 100 hours of operation,

‘The FAA may require other inspections by the issuance of airworthi-
ness directives applicable to the airplane, engine, propeller and compo-
nents. Ii is the responsibility of the gwner/operator to ensure compliance
Wwith all applicable airworthiness directives and, ‘when the inspections are
repetitive, 1o take appropriate steps to prevent inadvertent noncompliance.

In liew of the 100 HOUR and ANNUAL inspection requirements, an
airplane may be inspected, 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 periods.

The CESSNA PROGRESSIVE CARE PROGHAM has ‘been developed to
provide & modern progressive ingpection schedule that satisfles the com-
plete-airplane inspection requirements of both the. 100 HOUR and ANNUAL
inspections as applicable to Cessna airplanes. The program:assists the
owner in his responsibility to comply with all FAA Inspection requirements,
whilé ensuring timely replacement of life-limited parts and adherence to
factory-recommended inspection intervals and maintenance procedures.
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CESSNA PROGRESSIVE CARE

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

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

Regardless of the inspection method selected by thie owner, he should
keep in mind that FAR Part 43 dnd FAR Part 91 establishes the require-
ment that properly certified agencies or persennel accomplish ail required
FAA inspections and most of the manufacturer recommended inspections,

CESSNA CUSTOMER CARE PROGRAM

‘Specific benefits and provisions of the CESSNA WARRANTY plus other
important benefits for you are contained in your CUSTOMER. CARE PRO-
GRAM ‘book supplied with your airplane. You will want to thorouglily re-
view your Customer Care Program book and keep it in your airplane at
all times,

‘Coupons: attached to the Program book entitle you to an initial inspee-
tion and either.a Progressive Care Operation No, ‘1 or the first 100-hour
inspection within the first 6 mornths of ownership at no charge to you. ¥
you take delivery from your Dealer, the initial inspection will have been
performed before delivery of the airplane to you. If you pick up your air-
plane at the factory, plan to take it to your Dealer reasonably soon after

. You take delivery, so the initial inspection may be performed allowing the
.Dealer' to make any minor adjustments. which may be necessary,

You will also want to return to your Dealer either at 50 hours for your
first Progressive Care Operation, or at 100 hours for your fivst-100-hour
inspection depending oit 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 wikl prefer to have the Dealer from
whom you purchased the. airplane accomplish this 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 authérized by FAR. Part 43 to perform limited maintenance on
his airplane. Refer to FAR Part 43 for a list of the specific maintenance
-operationg which are allowed, '

NOTE
Pilots operating airplanes-of other than U.8. registry
should refer to.the regulations of the country of certi-
fication for information on preventive maintenance that
may be performed by pilots:

A Service Manual should be obtained prior to performing any preven~
tive maintenance to ensure that proper procedures are followed. Your
Cessa Dealer should be contacted for further information or for required
maintepance which must be accomplished by appropriately licensed per-
somnel.- '

ALTERATIONS OR REPAIRS

. It is essential that the FAA be contacted prior to any alterations on
the airplane to ensure that airworthiness of the airplane is not violated.
Alterations or repairs to the airplane must be accomplished by Ucensed
personnel;

GROUND HANDLING
TOWING.

The airplane is most easily and safely maneuvered by hand with the
tow-bar attached to the nose wheel. When towing with a vehicle, do not
exceed the nose gedr turning angle of 30° either side of center, or damage
‘to the gear will result. K the airplane is'towed or pushed over a rough
surface during hangaring, watch that the normal cushioning action of the
nose strut does not cause ‘excessive vertical movement of the tail and the
resulting contact with low hangar-doors or structiire. A flat nose tire or
deflated strit will also increase tail height.

PARKING
When parking the airplane, head into the Wind and set the parking

brakes, Do not sét the parking brakes during cold weather when accumu-
lated meisture may freeze the brakes, or when the brakes are overheated,
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Install the control wheel lock and.chock the wheels. In severe weather
and high wind conditions; tie the dirplane down as outlined in the following
para.graph

TIE-DOWN

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

(1) Set the parking brake and install the control wheel lock.

(2) Install a surface control lock over the fin and ruddes.

(3) Tie sufficiently strong ropes or chains (700 pounds tengile

strength) to the wing, tall, and nose tie-down fittings and

secure each rope to a ramp tie-dowr.

@) ‘Thstall 2 pitot tube cover. ~

JACKING

When a requirement exists to jack the entire airplane off the ground,
orwhen wing jack points are used in the jacking. operation, refer to the
Service Manual for specific procedures and equipment requiréed.

Individual main gear may be ]acked by using the jack pad which is
incorporated in the main landing gear strut step bracket. When using
the individual gear strut jack pad, flexibility of the gear strut w111 causge
the main wheel to slide inboard as the wheel is' rdised,. tilting the jack,
The jack must then be lowered for a sécond jacking operatlon ‘Do not
jack both main wheels simultaneously using the individual main gear jack
pads.

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

NOTE
Do not apply pressure.-on the elevator or outhoard stabi-

lizer surfaces. When pushing on the tailcone, always
‘apply pressure at.a bulkhead. to -avoid buckling the skin.

@

To assist in raiging and "holdmg the nose wheel off the ground, -weight
down the tail by placing sand-bags, or suitable weights, on each side of
‘the horizontal: stabilizer, next to the iuselage I ground: anchors are
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available, the.tail should be securely tied down..
NOTE

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

LEVELING

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

FLYABLE STORAGE

Airplaiies placed in non-operational storage for a maximum of ‘30 days
or those which receive only intermittent operational use for the first 26
hours aré considered in flyable storage status, Every seventh day during”
these periods, the propeller should be rotated by hand through five revolu-
‘tions. This action "limberg' thie oil and prevents any accumulation of cor-
rosion on engine eylinder walls.

For maximum safety, check that the ignition switch is
OFF, the throttle is closed, the mixture control is in
the idle cut-off position, and the airplane is secured
before rotating the propeller by hand. Do not stand:
within the are of the propeller blades while turning the
propeller. o

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

Engine runup also helps to eliminate excessive accumulations of water
in the fuel system and other air spaces in the engine. Keep fuel tanks full
to minimize condensation in the tanks. Keep the battery fully charged'to
prevent the electrolyte from freezing.in cold weather. If the airplane is

to 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 Sectioii 4,
COMPLETE . servicing, inspection, and test requirements for your air-
plane are detailed in the Service-Mamal. The Service ‘Marnual outlines
‘all itemis which require attention at ‘80,100, and 200 hour intervals plus
those items which require servieing, inspection, and/or testing at special
intervals. '

Sinee Cesshna Dealers conduct all service, ingpection, and fest proce-
dures in accordance with applicable Service Manuals, it is recommended
that you contact your Cessna Dealer concerning these requirements and
begin scheduling your airplane for service at the recommended intervals.

Cessna Progressive Care ensures that these ‘tequirements are.accom-
plished st the required intervals to comply with the 100-hour or ANNUAL

irspection as previously covered.

Depending on various flight operations, your local Government Avia-
tion Agency may require additional service, inspectiong, orfests, ¥or
these regulatory requirements, owners should check with local aviation
officiais where the airplane is being operated.

For quick and ready reference, quantities, materials, and specifica~
tions for frequently used service iterns are as follows,

ENGINE OIL

GRADE -- Aviation Grade SAE 50 Abdve 16°C (60°F).. -
Aviation Grade SAE 10W30 or SAE 30 Between -18°C (0°F)
and 21°C (70°F). ' ) :

... Aviation Grade SAE 10W30 or SAE 20 Below -12°C (10°F).
Multi-viscosity oil with a range of SAE 10W30 is recommended for
improved starting in eold weather. Ashless dispersant oil, conform-
Jing to Specification No. MIL-1-22851; must be uged.

Your Cessna was delivered from the factory with a cor~
rosion preventive aircraft engine oil. If oil must be
added during the first 25 hours, use only aviation grade

"-straight mineral oil conforming to Speecification No. MIL-
L-6082,

CAPACITY OF ENGINE SUMP -- 8 Quarts. _
Do not operate on less than 6 quarts. To minimize logs of oil through
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breather, fill to 7 quart level for normal flights of less tha.n 3 hours..
For extended flight, Till to 8 quarts. These ‘quantities’ refer to oil
dipstick level readings. During oil and oil filter changes, one addi-
tional quart is required when the filter element is. changed.

P

QIL AND QIL FILTER CHANGE --
After the first'25 hours of operation, drain engine oil sump and oil
ccooler and c¢lean both the oil suction strainer and the oil pressure
gcreen. If.an oil filter is installed; change filter eleinent at this
time. Refill sump with straight mmeral oil and use until a total of
50 hours has aceumulated or 0il consumption hag stabilized; then
change to dispersant oil. On dirplanes not ‘equipped with an oil filter,
drain the engine oil sump and 0il cooler. ~and clean both the oil suction.
strainer and the oil Pressure screen each 50 hours thergafter. On
ajrplanes which have an oil filter, the-oil change interval may be ex-
tended to 100=hour intervals, providing the oil filter. elemént is
‘changed at 50-hour mtervals. Change engine oil at least every 6
months even though less than the recommended hours have accumu-
lated. Reduce intervals for prolonged operation in dusty areas, cold
chmates, or when short flights and long idle periods résult in shudg-
ing conditions.

FUEL

GRADE {AND COLOR) -- - 80/87 Minimur: Grade Aviation Fuel (red).
‘Alternate fuels which are algo approved are:
100/130 Low Lead AVGAS (green). (Maximum lead content of 2 cc
-per gallon. } _
100/130 Aviation Grade Fuel (green). (Maximium lead content of
4. 6-ce per gallon. )

NOTE

When substituting a higher octane fuel, low lead AVGAS
100 should be uged whenever possible since it will result
in less lead contamination of the engine.

CAPACITY EACH STANDARD TANK -- 21 Gallons.
CAPACITY EACH LONG RANGE TANK -~ 26 Gallons.

~ NOTE
To ensure maximum fiel capacity when refueling, place

: the fuel salector valve in éither LEFT or RIGHT posi-
i tion to prevent cross-feeding.
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LANDING GEAR

NOSE WHEEL TIRE PRESSURE. -~ 31 PSI on 5. 00-5, 4-Ply Rated Tire.
o 26 PSI on 6. 00-6, 4-Ply Rated Tire,
MAIN WHEEL TIRE PRESSURE -- 29 PSI on 6, 00-8, 4-Ply Rated Tires.
NOSE GEAR SHOCK STRUT -- o
Keep filled with MIL-H-5606 hydraulic fluid and inflated with air to
45 PSL

CLEANING AND CARE
WINDSHIELD-WINDOWSS

The plastic windshield and windows should be cleahed with ah.aircraft
windshield cleaner. Apply the cleaner sparingly with soft cloths, -and rub
with moderate pressure until all dirt, oil-scum and bug stains are re-
moved. Allow the cleaner to dry, then wipe it off with soft flannel cloths.

If a windshield cleaner is not available,. the plastic ‘can be cleaned
‘with soit cloths moistened with Stoddard solvent to remove oil and grease.
NOTE
Never use gasoline, benzine, alcohol, acetone; carhon
tefrachloride, fire extinguisher or anti-ice fluid, lacguer
thinner or glass cleaner to clean the plastic. These ma-

terials will attack the plastic and may cause it to ¢raze,

F'ollo_w_.by carefully washing with'a mild detergent and plenty of water.
Rinse thoroughly, then dry with a clean moist chamois. Do not rub the _
‘plastic with a dry cloth since this builds up an electrostatic charge which
attracts dust. Waxing with a good comimercial wax will finish the: clean-
ing job. A thin, even coat of wax polished out by hand with clean soft
flannel cloths, will fill in minor scratches and help prevent further
scratching.

Do not use a canvas cover on the windshield unless freéezing rain or
sleet is anticipated since the cover may scratch the plastic surface,

PAINTED SURFACES

The painted exterior: surfaces of ‘your new Cessna have a durabls,
long lasting finish and, under normal conditions, require no polishing or
buifing. Approximately 15 days are required for the paint to cure com-
pletely; in. most cases, the curing period will have been completed prior
to delivery of the airplane.. In the:event that polishing or buffing is re-
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‘quired within the curing period, it is recommended that the work be. done:

by someone experienced in handling uncured paint. Any Cessna Dealer
can acconplish this work.

Generally, the painted surfaces can be kept bright by washing with

‘water and mild soap, followed by a rinse with water and drying with cloths
.or a chamois. Harsh or abrasive soaps or detergents which cause corro-

gion or scratches should never be used. Remove stubborn oil and grease

with a eloth moistened with Stoddard solvent.

 Waxing is uhnecessary to keep the painted surfaces bright. However,
if desired, 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 engiiie nose cap and propeller spinner will help reduce the abrasion
encountered in these areas.

When the airplane is parked outside-in cold climates and it is neces-
sary to remove ice before flight, cidre should bé taken to protect the paint-
ed surfaces during ice removal with chemical liquids, A 50-50 golution of
isopropyl alcohol and water will satisfactorily remove ice accuinulations.
without damaging the paint. A solution with more than 50% alcohol is
harmful and should.be aveided. While applying the de-ieing. solution, keep.
it away from the windshield and cabin windows since the aleohol will attack
the plastic and may cause it to craze.

PROPELLER CARE

Preflighit inspection of propeller blades for nicks, and wiping them
cccasionally with an oily cloth to clean off grass and bug- stains will as-
gure-long, trouble~free service. Small nicks on the propeller, particu-
larly near the tips and on the leading edges, should be dressed out ag-
soon as pogsible gince these nicks produce siress concentrations, and if
igriored, may result in eracks. Never use an alkaline cleaner on the
blades; remove greage and dirt with carbon tetrachloride or Stoddard
solvent,

ENGINE CARE
"The engine may be cleaned with Stoddard solvent, or equivalent, then -

dried thoroughly.
[CAUTION]

Particular care should be given to elecirical equipment,
before ‘cleaning. Cleaning fluids should not be allowed
to enter magnetos, starter, alternator and the like,
Protect these. components before saturating:the engine
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with solvents. All other opienings should also'be-.covemd
before cleaning the engine agssembly. Caustic cleaning
solutions should be used cautiously and should always be
properly neutralized after their use,

INTERIOR CARE

To remove dust and Inose dirt from the upholstery and carpet, clean
the interior regularly with a vacuum cleaner,

Blot up any spilled liquid promptly with cleansing tissue or rags.
Don't pat the spot; press the blotting material firmly -and hold it for sey-
eral seconds. Cortinite blotting until no- more louid is taken up. Serape
-off sticky materials with a dull knife, then spot-clean the-area.

0Oil spots may be cleaned with household spot femovers, uged spar-
ingly. Before using any solvent, read the ingtructions on the container
and test it on an obscure place on the fabric to be cleaned. Never satu-~
rale the fabric with 2 volatile solvent; it may dainage the padding ‘and
backing materials, '

-Soiled upholstery and carpet may be cleaned with foam-type detergent;
used according to the manufacturer's instructions. To minimize wetting
the fabric, keep the foam as dry as possible and rémove it with 2 vacuum
cleaner,

1{ your airplane is equipped with leather seating, cleaning of the seats
is.accomplished using a soft cloth or sponge dipped in mild soap suds.
‘The soap suds, used gparingly, will remove traces of dirt_. and grease.

The soap-should be removed with a clean damp cloth,

. The plastic trim, headliner, instrument panel and contiol knobs need
-only be wiped off with a damp cloth. Oil and grease on the control wheel
and. control knobs can be removed with a cloth moistened with Stoddard
solvent. Volatile solvents, such as mentioned in paragraphs on eare of
the windshield, must never be used since they soften and ecraze the plastic.

8-14



