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tank may occur if the wings are not maintained exactly
lovel, Resulting wing heaviness can be alleviated
gradually by turning the selector valve handle to the
{ank in the "heavy' wing.

-

NOTE

It is not practical to measure the time required to con-
gume all of the fuel in one tank, and, after switching

to the opposite tank, expect an equal duration from the
remaining fuel. The airspace in both fuel tanks is in-
terconnected by a vent line (figure 2-2) and, therefore,
some sloshing of fuel between tanks can be expected
when the tanks are nearly full and the wings are not level.

For fuel system servicing information, refer to Lubrication and
Servicing Procedures in Section V.

LECTRICAL SYSTEM.

Electrical energy is supplied by a 14-volt, direct-current system
powered by an engine-driven alternator (see figure 2-3). A 12- volt bat-
tery is located on the left-hand forward portion of the firewall. Power is
supplied to all electrical circuits through a split bus bar, one side con-
taining electronic systems and the other side having general electrical
systems. Both sides of the bus are on at all times except when either an

external power source is connected or the ignition/starter switch is turned
on; then a power contactor is automatically activated to open the circuit to

the electronic bus. Isolating the electronic circuits in this manner pre-
vents harmful transient voltages from damaging the transistors in the
electronic equipment.

MASTER SWITCH.

The master switch is a split-rocker type switch labeled MASTER,
and is ON in the up position and OFF in the down position. The right half
of the 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 sepa-
rately to check equipment while on the ground. The ALT side of the
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INSTRUMENT PANEL W Section Il
4 |-
DESCRIPTION AND OPERATING DETAILS

The following paragraphs describe the systems and equipment whose
function and operation is not obvious when sitting in the aircraft. This
section also covers in somewhat greater detail some of the items listed
in Check List form in Section I that require further explanation.

FUEL SYSTEM.

Fuel is supplied to the engine from two tanks, one in each wing. With
the fuel selector valve on BOTH, the total usable fuel for all flight condi-
gions is 38 gallons for the standard tanks and 48 gallons for the optional
~”/long range tanks.

26

25 Fuel from each wing tank flows by gravity to a selector valve. De-

pending upon the setting of the selector valve, fuel from the left, right,
2 or both tanks flows through a fuel strainer and carburetor to the engine
induction system.

The fuel selector valve should be in the BOTH position for take-off,
climb, landing, and maneuvers that involve prolonged slips or skids.
Operation from either LEFT or RIGHT tank is reserved for cruising

3 ;Iight gnstru‘ment _Group 12. Ammeter 23. Fuel Selector Valve Handle ﬂlght.
- Aircra t Registration Number 13. Optional Instrument and 24. Elevator Trim Control Wheel NOTE
A ;\I.lctlton (i‘vgage (Ogt.‘} Radio Space (Opt.) 25. Throttle
- Marker Beacon Indicator 14, Map Compartment 26. Carburetor Heat Control 3 tank

'II‘J;g}}lltS antd Switches (Opt.) 15. Wing Flap Position Indicator 27. Electrical Switches With low fuel (1/8th or less), a prOlonged Steep de-
- Tachometer 16. Cigar Lighter 28. Circuit Breakers i i !
e B N ot L U Breers scent (1500 feet or more) with partial power, full flaps,
; gzglro ng\;zcﬁrr Sc\’mt(cohets)(Opt,) iS Wing Flap Switch 30. Ignition/Starter Switch : and 80 MPH or greater should be avoided due to the pos-
. ! irror (Opt. . Static Pressure Alternate 31. Instrument and Radio Dial ibili i i
. Radios and.Transponder (Opt.) Source Valve (Opt.) Light Rheostats o - Slblhw B T L e s belng uncovered, i
i 5321 a\?glglée(}\?/ges~ 2‘} th{mle CoRtiol Kash 32. Master Switch ‘ temporary fuel starvation. If starvation occurs, leveling
. - arning . Autopilot Control Unit (Opt.) 33. Pri d ithi

pilot Control Unit (Opt.) o ¥ mme the nose should restore power within 20 seconds.

Light 22. Microphone (Opt.) 4. Phone Jack b
4

When the fuel selector valve handle is in the BOTH po-
sition in cruising flight, unequal fuel flow from each

Figure 2-1,
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switeh, when placed in the OFF position, removes the alternator from
the eloctricnl systom, With this switeh in the OFF pogition, the entire
olectricnl lond g placed on the battery, Continued operation with the
alternator switeh OFF will reduce battery powor low enough to open the
battery contactor, remove power from the alternator field, and prevent
alternntor restart,

AMMETER,

The ammeter indicates the flow of current, in amperes, from the
alternator to the battery or from the battery to the alrcraft electrical
gystem. When the engine is operating and the master switch is ON,
the ammeter indicates the charging rate applied to the battery. In the
event the alternator is not functioning or the electrical load exceeds the
output of the alternator, the ammeter indicates the discharge rate of the
battery.

OVER-VOLTAGE SENSOR AND WARNING LIGHT.

The aircraft is equipped with an automatic over-voltage protection
gystem consisting of an over-voltage sensor behind the instrument panel
and a red warning light, labeled HIGH VOLTAGE, under the oil tempera-
ture and pressure gages.

In the event an over-voltage condition occurs, the over-voltage sen-
sor automatically removes alternator field current and shuts down the
alternator. The red warning light will then turn on, indicating to the
pilot that the alternator is not operating and the aircraft battery is supply-
ing all electrical power.

The over-voltage sensor may be reset by turning the master switch
off and back on again. If the warning light does not illuminate, normal
alternator charging has resumed; however, if the light does illuminate
again, a malfunction has occurred, and the flight should be terminated
as soon as practical.

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

CIRCUIT BREAKERS AND FUSES.

The majority of electrical circuits in the airplane are protected by
""push-to-reset' circuit breakers mounted on the instrument panel. Ex-
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ceptions to this are the optional clock, flight hour recorder, and battery
contactor closing (external power) circuits which have fuses mounted
adjacent to the battery. Also, the cigar lighter is protected by a man-
ually reset type circuit breaker mounted directly on the back of the lighter
behind the instrument panel.

INTERIOR LIGHTING,

Illumination of the instrument panel ig provided by roed flood lighting
in the forward portion of the overhead congolo, The magnetic compasgs
nnd radio equipment have integral lighting, A dual rheostat control on the
loft switch and control panel operates these lights, The inner knob, la-
boled PANEL, operates the instrument panel and compass Hghting, The
outer knob, labeled RADIO,controls all radio lighting,

When more than one radio is installed, the radio transmitter relay
(which is a part of the radio installation) is protected by the navigation
lights circuit breaker labeled NAV LTS. It is important to remember
that any malfunction in the navigation lights system which causes the cir-
cuit breaker to open will de-activate both the navigation lights and the
transmitter relay. In this event, the navigation light switch should be
turned off to isolate the circuit; then reset the circuit breaker to re-
activate the transmitter relay and permit its usage. Do not turn on the
navigation lights switch until the malfunction has been corrected.

A cabin dome light is located in the overhead console, and is operated
by a switch adjacent to the light. To turn the light on, move the switch to
the right. This will also operate the optional courtesy lights,

An optional map light may be mounted on the bottom of the pilot's
control wheel. The light illuminates the lower portion of the cabin, just
forward of the pilot and is helpful when checking maps and other flight
data during night operations. To operate the light, first turn on the NAV
LT Switch, then adjust the map light's intensity with the disk type rheostat
control located on the bottom of the control wheel.

“ g ’ A doorpost map light is also offered as optional equipment, and is
¥ located at the top of the left forward doorpost. The light contains both
LIGHTING EQUIPMENT. red and white bulbs, and may be positioned to illuminate any area de-
sired by the pilot. A switch on the left forward doorpost is labeled RED
EXTERIOR LIGHTING. OFF, and WHITE. Placing the switch in the top position will provide a ’
red light. In the bottom position, standard white lighting is provided.

Conventional navigation lights are located on the wing tips and top of The center position is OFF.

the rudder. Optional lighting includes a single landing light in the cowl
nose cap, a flashing beacon on the top of the vertical fin, a strobe light
on each wing tip, and two courtesy lights, one under each wing, just out-

board of the cabin door. The courtesy lights are controlled by the dome WING FLAP SYSTEM
light switch located on the overhead console. All other exterior lights are
controlled by rocker type switches located on the left switch and control The wing fla : .

: . L ; ps are electrically operated by a flap motor located in
panel. The switches are ON in the up position and OFF in the down po- the right wing. Flap position is controlled by a switch, labeled WING
sition. FLAPS on the lower center portion of the instrument panel. Flap posi-

tion is shown by an indicator on the low ight ti f the inst t
The flashing beacon should not be used when flying through clouds or panel below theyrighlt c;ntr ol swheal pgsie;:iroilg RETYER o3 e Lngtrupien
overcast; the flashing light reflected from water droplets or particles in ’
the atmosphere, particularly at night, can produce vertigo and loss of To extend the wing flaps, the flap switch must be depressed and held
orientation. - in the DOWN position until the desired degree of extension is reached.
s ; ; . . hi3 2 ‘W Releasing the switch allows it to return to the center off position. Normal
tecti The t;;zo S 1nt}elnsl{tyhftro}]i)e iz{ghts will gnhfafncﬁ antl- collision pro- ¢ ® full flap extension in flight will require approximately 9 seconds. After
ection. However, the lights should be turned off when taxiing in the the flaps reach maximum extension or retraction, limit switches will
vicinity of other aircraft, or during flight through clouds, fog or haze. | automatically shut off the flap motor
2-6 9.7




) To retract the flaps, place the flap switch in th iti
switch will remain in the UP position \Sithout manua(i Esl;iz(gs;tclg nd.uerI“cl:)ean
over—qenter design of the switch. Full flap retraction in flight requires
ap_prommately 7 seconds. More gradual flap retraction can be accom-
| plished by intermittent operation of the flap switch to the UP position
Il?é‘g;):i full retraction, the switch is normally returned to the center of'f
on.

il CABIN HEATING, VENTILATING AND
| DEFROSTING SYSTEM.

For cabin ventilation, pull the CABIN AIR knob out. i i
temperature, pull the CABIN HT knob out approximately 132’??;816/ g'l‘efﬁi“r
a small amount of cabin heat. Additional heat is available by pulling the
knob out farther; maximum heat is available with the CABIN HT knob
pulled out and the CABIN AIR knob pushed full in. When no heat is desired
in the cabin, the CABIN HT knob is pushed full in.

Front cabin heat and ventilating air is suppli
| : . pplied by outlet holes s
across a'cabm manifold just forward of the pilot's and copilot's feet.p aced
Rear c.abm heat and ai_r is supplied by two ducts from the manifold, one
felxtentimg 1doan egcﬁ side of the cabin to an outlet at the front door ’post at
oor level. indshield defrost air is al i i
QT s so supplied by a duct leading from

Separate adjustable ventilators su iti i
‘ pply additional air; one near each
ggper i?.orneir of ttfietwmdshield supplies air for the pilot and copilot, and
o optional ventilators in the rear cabin ceili i
2ty iling supply air to the rear

SHOULDER HARNESSES.

il fSho%ldertharnesses are provided as standard equipment for the pilot
nd front seat passenger, and as optional equipment f
sy 5 , P quipment for the rear seat

Each front seat harness is attached to a rear door j
) 1 ; post just above
window line and is stowed above the cabin door. When stowe]d, the IYar-
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m pulling upward on the narrow release strap and removing the harness

ness is held in place by two retaining clips, one above the door and one
on the front of the forward door post. When stowing the harness, place it
behind both retaining clips and secure the loose end behind the retaining
clip above the door. The optional rear seat shoulder harnesses are at-
tached just below the lower corners of the rear window. Each rear seat
harness is stowed behind a retaining clip located at the bottom edge of the

aft side window.

To use the front and rear seat shoulder harnesses, fasten and adjust
the seat belt first. Remove the harness from the stowed position, and
lengthen as required by pulling on the end of the harness and the narrow
release strap. Snap the harness metal stud firmly into the retaining slot
adjacent to the seat belt buckle. Then adjust to length by pulling down on
the free end of the harness. A properly adjusted harness will permit the |
occupant to lean forward enough to sit completely erect but is tight enough
to prevent excessive forward movement and contact with objects during !
sudden deceleration. Also, the pilot will want the freedom to reach all

controls easily.

Releasing and removing the shoulder harness is accomplished

stud from the slot in the seat belt buckle. In an emergency, the shoulder
harness may be removed by releasing the seat belt first and pulling the ‘»
harness over the head by pulling up on the release strap. {

STARTING ENGINE.

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

engine.

Weak intermittent firing followed by puffs of black smoke from the
exhaust stack indicates overpriming or flooding. Excess fuel can be |
cleared from the combustion chambers by the following procedure: Set ‘;

__ the mixture control full lean and the throttle full open; then crank the
\Q engine through several revolutions with the starter. Repeat the start-
~ ing procedure without any additional priming.

If the engine is underprimed (most likely in cold weather with a cold
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’ [ ngine) it will not fire at all, and additional priming will be necessary.
TWFAG goon aw the eylinders begin to fire, open the throttle slightly to keep
TAXIING DIAGRAM e o

Altor mplarting, if the oil gage does not begin to show pressure within
30 poconds In the summertime and about twice that long in very cold
wonther, stop engine and investigate. Lack of oil preggure can cause
porious ongine damage. After starting, avoid the uge of carburetor
hout unless icing conditions prevail.

A -

NOTE %

i
USE UP AILERON USE UP AILERON Additional details for cold weather startlpg a_nd operat1qn §
ON LH WING AND ON RH WING AND may be found under Cold Weather Operation in this section. |
‘ NEUTRAL ELEVATOR

TAXIING.

When taxiing, it is important that speed and use of brakes be held to
a minimum and that all controls be utilized (see Taxiing Diagram, figure
Q Q}L-l&) to maintain directional control and balance. |
I 1

' USE DOWN AILERON USE DOWN AILERON ' The carburetor heat control knob should be pushed full in during all
ON LH WING AND ON RH WING AND ground operations unless heat is absolutely necessary. When the knob is
DOWN ELEVATOR DOWN ELEVATOR pulled out to the heat position, air entering the engine is not filtered.

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

BEFORE TAKE-OFF.
- y 3 WARM-UP.

If the engine accelerates smoothly, the aircraft is ready for take-off.

CODE NOTE I Since the engine is closely cowled for efficient in-flight engine cooling,
WIND DIRECTION ’ Strong quartering tail winds require caution. precautions should be taken to avoid overheating during prolonged engine
Avoid sudden bursts of the throttle and sharp , operation on the ground. Also, long periods of idling may cause fouled
braking when the airplane is in this attitude. spark plugs.

Use the steerable nose wheel and rudder to

maintain direction. WJ 1 \QV\ AGNETO CHECK.
e ﬁ \

The magneto check should be made at 1700 RPM as follows. Move

Figure 2-4.
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ignition switch first to R position and note RPM. Next move switch bac
to BOTH to clear the other set of plugs. Then move switch to the L, podi=
tion, note RPM and return the switch to the BOTH position. RPM drop
should not exceed 125 RPM on either magneto or show greater than 50
RPM differential between magnetos. If there is a doubt concerning operis
tion of the ignition system, RPM checks at higher 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 suspicion 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 electrical system momen-
tarily (3 to 5 seconds) with the optional landing light (if so equipped), or
by operating the wing flaps during the engine runup (1700 RPM). The am-
meter will remain within a needle width of zero if the alternator and vo
tage regulator are operating properly.

T

TAKE-OFF.
POWER CHECK.

It is important to check full-throttle engine operation early in the
take-off run. Any signs of rough engine operation or sluggish engine
acceleration is good cause for discontinuing the take-off. If this occurs,
you are justified in making a thorough full -throtfle, static runup before
another take-off is attempted. The engine should run smoothly and turn

approximately 2270 to 2370 RPM with carburetor heat off and mixture full
rich.

NOTE

Carburetor heat should not be used during take-off
unless it is absolutely necessary for obtaining smooth
engine acceleration.

Full-throttle runups over loose gravel are especially harmful to pro-
peller tips. When take-offs must be made over a gravel surface, it is

2-12

ry important that the throttle be advanced slowly. This allows the air-

"v .
wa,ne to start rolling before high RPM is developed, and the gravel will

. - id-

ho blown back of the propeller rather than pulled into 11:}; \ﬁihgr; ;1;112:;/'12(11 F
;1 gmall dents appear in the propeller blades, they 1s1 Oucare
:tli‘;z corrected as described in Section V under propeller .

i levation, the mixture
-off from fields above 3000 feet e i e
houﬂlr;%rlzgézl;etoogivz maximum RPM in a full-throttle, static runup.
M

WING FLAP SETTINGS.

rformed with wing
' bstacle clearance take-offs are pe |
Norma’.ll‘hznisz of 10° flaps will shorten the ground rug aéppfgmr’rll‘{alzlg_
%.13 os %ﬁt this advantage is lost in the climb !:o_a 50-foot uc; dsr?;l : .O e
‘l'ore’ the use of 10° flaps is reserve& fl%r° mfuﬁg;;n; fgz e
; ugh fields. o
| - is’:coif; giel;?arible to leave them extended rathsr t;:hia,: glit:f:rtce
i obstac
i i the obstacle. In this case, use an

e mfﬂég lc\/i;n;lb t?&s soon as the obstacle is cleared, the fla;igmrrgag sz

Q:fgcged as the éiirplane accelerates to the normal flaps-up cli D

80 to 90 MPH.

ground runs,

i here climb would be
i ich altitude take-off in hot weather w
D'urinv%i?hh;(g)t‘" flaps, it is recommended that the flaps ngt Ct{)e tuzreld for
gﬁfgfl? Flap settings greater than 10° are not recommended at any

time for take-off.

PERFORMANCE CHARTS.

in Section VI for take-off distances
t the Take-Off Data chart in ! =
undesegi}iﬂ;)us gross weight, altitude, headwind, temperature, and ru

way surface conditions.

CROSSWIND TAKE-OFFS.

Take-offs into strong crosswinds nor:mally are perfgrmeic; gvgl}; the
inimum flap setting necessary for the field l.ength to' mmn:lerated b
mlﬁ‘t angle immediately after take-off. The a1rplaft?e ;s act;:y e -

i 1led off abrup
ichtly higher than normal, thgn pullec e
s})s(:'ig?essllegttlir?g b;gxck to the runway while d.rlftmg. Whetnfgiqegi L?tf
ggzund make a coordinated turn into the wind to correc )
3
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ENROUTE CLIMB.
CLIMB DATA.

For detailed data, refer to the Maximum Rate-Of-Climb Data charl
in Section VI.

CLIMB SPEEDS.

Normal climbs are performed at 80 to 90 MPH with flaps up and full
throttle for best engine cooling. The mixture should be full rich below
3000 feet and may be leaned above 3000 feet for smoother engine opera-
tion. The maximum rate-of-climb speeds range from 90 MPH at sea
level to 79 MPH at 10, 000 feet. If an enroute obstruction dictates the
use of a steep climb angle, climb at 75 MPH with flaps retracted.

NOTE

Steep climbs at low speeds should be of short duration
to improve engine cooling.

CRUISE.

Normal cruising is done between 65% and 75% power. The power
settings required to obtain these powers at various altitudes and outside
air temperatures can be determined by using your Cessna Power Com-
puter or the OPERATIONAL DATA, Section VI.

Cruising can be done more efficiently at high altitudes because of
lower air density and therefore higher true airspeeds for the same power,
This is illustrated in the table below, which shows performance at 75%
power at various altitudes. All figures are based on lean mixture, 38

gallons of fuel (no reserve), zero wind, standard atmospheric conditions,
and 2300 pounds gross weight.

To achieve the lean mixture fuel consumption figures shown in Sec-
tion VI, the mixture should be leaned as follows: pull mixture control

out until engine RPM peaks and begins to fall off, then enrichen slightly
back to peak RPM,

Carburetor ice, as evidenced by an unexplained drop in RPM, can be
removed by application of full carburetor heat., Upon regaining the origi-
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MAXIMUM CRUISE SPEED PERFORMANCE

75% POWER

RANGE
ALTITUDE TRUE AIRSPEED (38 GAL)
SEA LEVEL 2490 122 Eé'(?)g
5000 ft. 2600 2 o
9000 ft. FULL THROTTLE 132

i ini t of heat (by trial and
RPM (with heat off), use the minimum amoun . .
ziior) to (prevent ice from forming. Since the heated air cagses a r1che(:ir
mixture, readjust the mixture setting when carburetor heat is to be use
continuously in cruise flight.

The use of full carburetor heat is recommended during f}ight in hegvy
vain to avoid the possibility of engine stoppage due to excessive Wa’cccalrf in-
stion or carburetor ice. The mixture setting should be readjusted for

moothest operation.

i i buretor heat (control
In extremely heavy rain, the use of partial car :
appro?dmately 23/’3 out), and ’part throttle (closed at least one inch), n:iay
be necessary to retain adequate power. Power chgnges should be mas te
cautiously followed by prompt adjustment of the mixture for smoothes

operation.

STALLS.

isti ional and aural warning is pro-
The stall characteristics are conventiona
vided by a stall warning horn which sounds between 5 and 10 MPH above
the stall in all configurations.

Power-off stall speeds at maximum gross weight angl aft .c. g p'osi-
tion are presented on page 6-2 as calibrated airspeeds since indicated
airspeeds are unreliable near the stall.

OPlNS.

Intentional spins are approved in this aircraft in the ptility category
only. Although this aircraft is inherently resistant to spins, the follow~
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y after the speed has diminished to

ing techniques may be used to perform intentional spins for training or This procedure is especially im- |

practice. To obtain a clean entry, decelerate the aircraft at a faster rato
than is used for stalls. Then, just as the stall occurs, apply full up ele~
vator, full rudder in the desired spin direction, and momentarily use full
engine power. As the aircraft begins to spin, reduce the power to idle
and maintain full pro-spin elevator and rudder deflections. The applica-

tion of ailerons in the direction of the desired spin may also help obtain
a clean entry.

’hoel g lowered to the runway gentl

loads. \
pr \nnecessary nose gear . “‘
;‘(;?‘tirtt in rough or soft field landings. j\‘

|
§HORT FIELD LANDING. |

imately

i -off approach at approxima |

ield landings, make a power-o i |
i S}:iqr;tfgglairspeeg V\’Iith 40° of flaps. Touchdownlshcg;lc:}genose | ‘

o mmjn:;nl\cnheels first. Immediately after touchdown, low 1

n the .

glnr to the ground and appl ra |

companied by an increase in airspeed and gravity loads on the aircraft. brake effectiveness after all three ga s wxe e oyt retrac 1

If this occurs, recovery should be accomplished quickly by leveling the flaps, hold tull nose up elevator and app

During extended spins of two to three turns or more, the spin will |

v‘

! : R

wings and recovering from the resulting dive. ithout sliding the tires. g

i required. For maximum
tend to change into a spiral, particularly to the right. This will be ac- 7 heavy braking as req

els are on the ground, retract the

pres sure wi

To recover from an intentional or inadvertent spin, use the following
procedure:

CROSSWIND LANDING.
(1) Retard throttle to idle position. ek
(2) Apply full rudder opposite to the direction of rotation. .l When landing in  strong crosswind,

(3) After one-fourth turn, move the control wheel forward of neutra. ‘ ired for the field length. Tf flap settings gr
in a brisk motion.

(4) As the rotation stops, neutralize the rudder, and make a smooth
recovery from the resulting dive.

e the minimum flap settir}g re-
; eater than 20° are used in s1tde—
i i ita
i tor oscillation may be felt 2
glips with full rudder deflection, some eleva B e O The aXr-

i es no
normal approach speeds. However, this do A ey e

bination method
act. Altow Cratk;u?g gci(\);:s the best control. After touchdown, hold a

1 " . . -f
Hged, fhe Wi it th eel and occasional braking 1
Intentional spins with flaps extended are prohibited. gtraight course with the steerable nose wh
necessary. "
ey m allowable crosswind velocity is dependent upon p

Capabi 1ty Iathe:[ tha«n alr pla—lle 11“11tat10ns OV t t hl’ll ue
1 . lth aver age pllo ec q )

ith safety.
Normal landings are made power-off with any flap setting desired. direct crosswinds of 15 knots can be handled wi
Steep slips should be avoided with flap settings greater than 20° due to
a slight tendency for the elevator to oscillate under certain combinations

of airspeed, sideslip angle, and center of gravity loadings.
| | BALKED LANDING (GO-AROUND).

i tting
i ke lndin (go-azomd) climb, redce L L1080 70
i ed.
Carburetor heat should be applied prior to any signi- to 20° immediately after full Powgz ;Spgfgyémated by placing the flap
ficant reduction or closing of the throttle. to 40°, the reduction to 20° may s and then returning the switch
. 0 -tch’ in the UP position for two seconds and fhe go-around climb,
NORMAL LANDING. o | N ..ira. 1f obstacles must be cleared during -amonad SUARLE
y ) 1ear:reeutf‘e \.ving flaps in the 10° to 20° rangeb\;n’?é&l;ec tc; o the albonhly qhs
Landings should be made on the main wheels first to reduce the land- After clearing any obstacles the ﬂ?'psbmsa&ed of 80 to 90 MPH.
ing speed and subsequent need for braking in the landing roll. The nose ' celerates to the normal flaps-up clim
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COLD WEATHER OPERATION.
STARTING.

Prior to starting on a cold i
mornin
peller through several times by hand tog ’

it is advisable to pull the pro-
oil, thus conserving battery energy

1
break loose" or "limber" the

NOTE

Xzein p_t#ling t}_1e pr.opeller through by hand, treat it as if
wiregm ion switch is turned on. A loose o;“ broken :
on either magneto could cause the engine to ﬁrground

. . Pre-heat will thaw the oi
: 1 tra i
which probably will be congealed prior to startingpf: i;’g‘

peratures. When usi
. ing an external pow
master switch is important, to Section V¥ e PO

b

emely cold tem-
sition of the |

Refe i .
i el T to Section VII under Ground Service

details,

Cold weather starting procedures are as follows:
With Preheat:

(1) With ignition switch
the engine four to eij
turned over by hand

OFF and throttle closed i
rim
ght strokes as the propeller ispbeinge

NOTE

Use heavy strokes of pri
Y € primer for best atomizati
After priming, push primer all the way in and 1;::;; iéuel.

-locked position to avoid ibili i
through the o possibility of engine drawing fuel

(2) Propeller Area -- Clear
(3) Master Switch -- ON., |
(4) Mixture -- Full rich..

(5) Throttle -- Open 1/8".
(6) Ignition Switch -- START.

Release ignition switch to BOTH when engine starts

{.' (8) 0il Pressure -- Check.

Without Preheat:

(1) Prime the engine six to ten strokes while the propeller
is being turned by hand with throttle closed. Leave primer
charged and ready for stroke.

(2) Propeller Area -- Clear.

(3) Master Switch -- ON

(4) Mixture -- Full rich.

(5) Ignition Switch -- START.

(6) Pump throttle rapidly to full open twice.
open position.

(7) Release ignition switch to BOTH when engine starts.

(8) Continue to prime engine until it is running smoothly, or
alternately pump throttle rapidly over first 1/4 to total travel.
(9) Oil Pressure -~ Check.
(10) Pull carburetor heat knob full on after engine has started.
Loave on until engine is running smoothly.

Return to 1/8"

' (11) Lock Primer.,

NOTE

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

IMPORTANT

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 into the engine. An outside attendant with a
fire extinguisher is advised for cold starts without pre-
heat.

During cold weather 6perations, no indication will be apparent on the

_ 2il temperature gage prior to take-off if outside air temperatures are

ry cold. After a suitable warm-up period (2 to 5 minutes at 1000 RPM),
accelerate the engine several times to higher engine RPM. If the engine
accelerates smoothly and the oil pressure remains normal and steady, the
aircraft is ready for take-off.
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FLIGHT OPERATIONS.

Take-off is made normally with carb
leaning in cruise. y uretor heat off.

Carburetor heat ma
y be used to overcome an i i
roughness due to ice. e

When operati_ng in sub-zexjo temperature, avoid using partial carbu-
s 70?art1al heat may increase the carburetor air temperature to
> o F range, where icing is critical under certain atmospheric

retor heat.

conditions.

Refer to Section VII for cold weather equipment.

HOT WEATHER OPERATION.

Refer to the general warm temperature starting information under

Starting Engine i i i i :
ground.g gine in this section. Avoid prolonged engine operation on the

Avoid excesglvo

Section 111
— -

=

EMERGENCY PROCEDURES

Emergencies caused by aircraft or engine malfunctions are extreme-
ly rare if proper pre-flight inspections and maintenance are practiced.
Enroute weather emergencies can be minimized or eliminated by careful
flight planning and good judgement when unexpected weather is encounter-
ed. However, should an emergency arise the basic guidelines described
in this section should be considered and applied as necessary to correct
the problem.

‘ WLECTRICAL POWER SUPPLY SYSTEM MALFUNCTIONS.

Malfunctions in the electrical power supply system can be detected
by periodic monitoring of the ammeter and over-voltage warning light;
however, the cause of these malfunctions is usually difficult to determine.
A broken alternator drive belt or wiring is most likely the cause of alter-
nator failures, although other factors could cause the problem. A dam-

aged or improperly adjusted voltage regulator can also cause malfunctions.

Problems of this nature constitute an electrical emergency and should be
dealt with immediately. . Electrical power malfunctions usually fall into

two categories: excessive rate of charge and insufficient rate of charge.
The paragraphs below describe the recommended remedy for each situa-

tion.
EXCESSIVE RATE OF CHARGE.

After engine starting and heavy electrical usage at low engine speeds
(such as extended taxiing) the battery condition will be low enough to ac-
cept above normal charging during the initial part of a flight. However,
after thirty minutes of cruising flight, the ammeter should be indicating
less than two needle widths of charging current. If the charging rate

’;Q‘lere to remain above this value on a long flight, the battery would over-

“heat and evaporate the electrolyte at an excessive rate. Electronic com-
ponents in the electrical system could be adversely affected by higher
than normal voltage if a faulty voltage regulator setting is causing the

uf




