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INTRODUCTION

This section provides description and cperation of the airplane and its
systems. Some squipment desecribed herein is optional and may not be
installed in the airplane. Refer to Section 9, Supplements, for details of
other optional systems and egquipment.

AIRFRAME

The airplane is an all-metal, four-place, high-wing, single-engine
airplane eguipped with fricycle landing gear and designed for general
utility purposes.

The construction of the fuselage is g conventional formed sheet metal
bulkhead, stringer, and skin design referred to as semimonocogue. Major
items of structure are the front and rear carry-through spars to which the
wings are attached, 2 bulkhead and forgings for main landing gear
attachment at the base ocfthe rear door posts, and a bulkhead with attaching
plates at the base of the forward door posts for the lower attachment of the
wing struts. Four engine mount stringers are also attached to the forward
door posts and extend forward to the firewall.

The externally braced wings, containing the fuel tanks, are con-
structed of afront and rear spar with formed sheet metal ribs, doublers, and
stringers. The entire structure is covered with aluminum skin. The front
spars are equipped with wing-to-fuselage and wing-to-strut attach fit-
tings. The aft spars are equipped with wing-to-fuselage attach fittings, and
are partial-span spars. Conventional hinged ailerons and single-slot type
flaps are attached to the trailing edge of the wings. The ailerons are
constructed of a forward spar containing balance weights, formed sheet
metal ribs and “V” type corrugated aluminum skin joined together at the
trailing edge. The flaps are consiructed basically the same asthe ailerons,
with the exception of balance weights and the addition of a formed sheet
metal leading edge section.

The empennage (tail assembly) consists of a conventional vertical
stabilizer, rudder, horizontal stabilizer, and elevator. The vertical stabiliz-
er consisis of a forward and aft spar, formed sheet metal ribs and
reinforcements, four skin panels, formed leading edge skins, and 2 dorsal.
The rudder is constructed of a forward and aft spar, formed sheet metal ribs
and reinforcements, and a wrap-around skin panel. The top of the rudder
incorporates a leading edge extension which contains a balance weight.
The horizontal stabilizer is constructed of aforward and aft spar, ribs and
stiffeners, center upper and lower skin panels, and two left and two right
wrap-around skin panels which also form the leading edges. The horizon-
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AILBRON CONTROL SYSTEM

RUDDER AND RUDDER TRIM
CONTROL SYSTEMS

Figure 7-1. Flight Control and Trim Systems (Sheet 1 of 2)
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ELEVATOR CONTROL SYSTEM

ELEVATOR TRIM
CONTROL SYSTEM

Piguve 7-1. Flight Conirol and Trim Systems (Sheet 2 of 2}
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Figure 7-2. Instrument Panel (Sheet 1 of 2)
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Figure 7-2. Instrument Panel (Sheet 2 of 2)
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tal stabilizer also contains the elevator trim tab actuator. Construction of
the elevator consists of formed leading edge skins, a forward spar, ribs,
torque tube and bellerank, left upper and lower “V” type corrugated skins,
and right upper and lower “V” type corrugated skins incorporating a
trailing edge cut-out for the trim tab. The elevator frim tab consisis of a
spar and upper and lower “V” type corrugated skins. Both elevator tip
leading edge extensions incorporaie balance weights.

FLIGHT CONTROLS

The airplane’s flight control system (see figure 7-1) consists of
conventional aileron, rudder, and elevator control surfaces. The control
surfaces are manually operated through mechanical linkage using a
control wheel for the ailerons and elevator, and rudder/brake pedals for
the rudder. The elevator conirol system is equipped with downsprings
which provide improved stability in flight.

Extensions are available for the rudder/brake pedals. They consistofa
rudder pedal face, two spacers and two spring clips. To install an exten-
sion, place the clip on the bottom of the extension under the botiom of the
rudder pedal and snap the top clip over the top of the rudder pedal. Chheck
that the extension is firmly in place. Toremove the extensions, reverse the
above procedures.

TRIM SYSTEMS

Manually-operated rudder and elevator trim is provided (see figure 7-
1). Rudder trimming is accomplished through a bungee connected to the
rudder control system and a trim conirol wheel mounted on the control
pedestal. Rudder trimming is accomplished by rotating the horizontally
mounted trim conftrol wheel either left or right to the desired trim position.
Rotating the trim wheel to the right will trim nose-right; conversely
rotating it to the lefi will trim nose-left. Blevator trimming is accomp-
lished through the elevator trim tab by utilizing the vertically mounted
trim control wheel. Forward rotation of the trim wheel will trim nose-
down; conversely, aft rotation will trim nose-up. The airplane may also be
equipped with an electric elevator trim system. Fordetails concerning this
system, refer to Section 8, Supplements.

INSTRUMENT PANEL

The instrument panel (see figure 7-2) is designed around the basic “T”
configuration. The gyros are located immediately in front of the pilot, and
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arranged vertically. The airspesd indicator and altimeter ars located to the
left and right of the gyros, respectively. The remainder of the flight
instruments are located around the basic “T”. Avionics eguipmenst is
stacked approximately on the centerline of the panel, with therightside of
the panel containing the manifold pressure gage, low-voltage warning
light, tachometer, map compartment, and space for additional instruments
and sgvionics equipment. The engine instrument cluster and fuel quaniity
indicators are on the right side of the avionics stack nesr {he top of the
panel. A switch and control pansl, at the lower edge of the insfrument
pancl, contains most of the switches, controls, and circuil breakers
necessary to cperats the airplane. The l@f(é side of the panel contains the
master switch, engine mer, ignition switch, avicnics power swilch,
light intensily coniro glectrical switches, and circuit breakers. The
center area contains ﬁe carburetor heat control, throitle, propeller con-
trol, and mixture control. The ri g 1t eide of the panel containsthewingflap
switch and positicn indicator, cabin hesas, cabin air, and defroster control
knobs and the cigar lighter. A j edfestajl, extending from the switch and
control panel {o the f'fomb:}are, contains the elsvator and rudder trim
control wheels, cowl flap control lever, and microphone bracket. The fuel
selector valve handle is located atthe base of the nedestal. A parking brake
m”i]e is “noumea low the switch and contre 138;116}, in front of the pilot.

7 it rnsvﬁlv ontrolknobmay alsc be installed

L pane &Qjmw@uft]: krake handle.

Fordeiails concerning the instruments, switches, circuit breakers, and
coutrols on this panel, refer in this section to the description of the systems

to which these items are related.

CROUND CONTROL

Bifective gromw, control while taxiing is accomplished through nose
wheel steering by using the rudder pedals; left rudder pedal to siserleft and
ﬁgm rudder pedal to steer righi. When a ruddsr pedaﬁ is depressed, &
spring-loaded steering bungee (wmch is connected to the nogs gear and to
the rudder bars) will turn the nose whesl through an arc of spproximately
11° ecach side of center. By apmymw either left or right brake, the degree of
turn may be increased up to 28° each side of center.

Moving the sirplane by hand is most easily accomplished by attach mg

a tow bar to the nose gear strut. if o tow bar is not available, or pushing 1

reguired, use the wing struts as push points. Do not use the vertical or

horizontal surfaces tc move the sirplane. If the airplane is {0 be towead by

vehicle, never turn the nose wheel more than 22° either side of center or
structural damage 0 the nose gear could result.

@)
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The minimum turning radius of the airplane, using differential
braking and nose wheel steering during taxi, is approximately 27 feet. To
obizin a minimum radivs furn during ground handling, the airplane may
be rotated around either main landing gear by pressing down on a tailcons
bulkliead just forward of the horizontal stabilizer to raise the nose wheel
off the ground.

WING FLAP SYSTEM

The single-slot type wing flaps (see figure 7-3), are extended or
retracted by positioning the wing flap switch lever on the right side of the
switch and control panel to the desired flap deflection position. The switch
lever is moved up or down in a slotted panel that provides mechanical
stops at the 1U° and 20° positions. For flap settings greater than 10°, move
the switch lever to the right to clear the stop and position it as desired. A
scale and pointer on the left side of the switch lever indicates flap travelin
degrees. The wing flap system circuit is protected by a 15-amp push-to-
reset circuit breaker, labeled FLAP, on the left side of the switch and
control pansl,

Figure 7-3. Wing Flap System
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LANDING GEAR SYSTEM

The landing gear is of the tricycle fype with a steerable nose wheel, two
main wheels, and wheel fairings. Shock absorption is provided by the
tubular spring-steel main landing gear struis and the air/oil nose gear
shock strui. Each main gear wheel is equipped with a hydraulically
actuated single-disc brake on the inboard side of each whesel, and an
aerodynamic fairing over each brake.

BAGGAGE COMPARTMERNT

The baggage compartment consists of the area from the back of the
rear passenger seats to the aft cabin bulkhead. Mounied o the aft cabin
bulkhead, and extending aft of it, is a hatshelf. Access to the baggage
compartment and the hatshelf is gained through a lockable baggage door
onthe lefi side of the airplane, or from within the airplane cabin. A baggage
net with six tie-down straps is provided for securing baggage and is
attached by tying the straps to tie-down rings provided in the airplane. A
cargo tie-down kit may also be installed. For further information on
baggage and cargo tie-down, refer to Section 8. When loading the airplane,
children should not be placed or permitted in the baggage compartment,
and any material that might be hazardous to the airplane or occcupants
should not be placed anywhere in the airplane. For baggage area and door
dimensions, refer to Section 6.

SEATS

The seating arrangement consisis of two individually adjustable four-
way or six-way seats for the pilot and front seat passenger, and a split-
backed fixed seat for therear seat passengers. A child’s seat (if installed) is
located at the aft cabin bulkhead behind the rear seat.

The four-way seats may be moved forward or aft, and the seat back
angle adjusted to three positions. To position either seat, 1ift the tubular
handle under the center of the seat, slide the seat into position, 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, raise the lever under
the outhoard side of either seaf, position the back to the desired angle,
release the lever, and check that the back is locked in place. The seatbacks
will also fold full forward.

The six-way seats may be moved forward or aft, and are infiniiely
adjustable for height and seat back angle. To position the seat, 1ift the
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tubular handle under the center of the seat bottom, slide the seat into
position, release the handle, and check that the seat is locked in place.
Raiseorlowerthe seatby rotating thelarge crank under the inboard corner
of either seat. The seat back is adjusfed by rotating the small crank under
the outboard corner of either seat. The seatbottom angle willchange as the
seat back angle changes, providing proper support. The seat backs will
also fold full forward.

Therear passengers’ seat consisis of a fixed one-piece seatbottom with
individually adjustable seat backs. The seat backs are adjusted by raising
levers below the respective seat backs at the cutbcard ends of the seat
cushion. After adjusting the seat back to the desired position (it is spring-
loaded to the vertical position), release the lever and-check that the seat
back is locked in place. The seat backs will also fcld forward.

A child’s seat may be installed aft of the rear passengers’ seat, and is
held in place by two brackets mounted on the floorboard. The seat is
uemgned {0 swing upward into a stowed position against the aft cabin
bulkhead when not in use. To stow the seat, rotate the seat bottom up and aflt
as far as it will go. When not in use, the seat should be kept in Jhe stowed
position.

Headrests are available for any of the seat configurations except the
child’s seat. To a use the headrest, apply enough pressure $o it to raige or
lower it to the d esi a level. The headrest may be removed at any time by
raising it ur ngages from the vop of the seat back.
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STANDARD SHOULDER
HARNESS

NARROW RELEASE STRAP
{Pull up when lengthening
harness)

FREE END OF HARNESS
(Pull down to tighten)

SHOULDER HARNESS

CONNECTING LINK (PILOT'S SEAT SHOWN)
(Snap onto retaining stud on
seat belt link to attach harness)

SEAT BELT BUCKLE HALF
(Non adjustable) .

,{,’/’ N

SEAT BELT LINK HALF
AND SHOULDER HARNESS
RETAINING STUD

FREE END OF SEAT BELT —/
{Pull to tighten)

SEAT BELT/SHOULDER HARNESS
ADJUSTABLE LINK
(Position link just below shoulder
level; pull link and harness down-~
ward to connect to seat belt buckle)

SEAT BELT BUCKLE —"
{Non adjustable)

Figure 7-4. Seat Bells a
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To use the seat belts for the front seats, positionthe seat as desired, and
then lengthen the link half of the belt as needed by grasping the sides of the
link and pulling against the belf. Insert and lock the belt link into the
buckle. Tighten the belt to a snug fit. Seat belts for the rear seat and the
child’s seat, are used in the same manner as the belts for the front seats. To
release the seat belts, grasp the top of the buckle opposite the link and puil
upward.

SHOULDER HARNESSES

Each front seat shoulder harness is attached to a rear doorpost above
the window line and is stowed behind a stowage sheath above the cabin
deor. To stow the harness, fold if and place it behind the sheath. When rear
seat shoulder harnesses are furnished, they are attached adjacent tc the
lower corners of the aft side windows. Each rear seat harness is stowed
behind a stowage sheath above an aft side window. No harnessis available
for the child’s seat.

To use a front or rear seat shoulder harness, fasten and adjust the seat
belf first. Lengthen the harness as required by pulling on the connecting
link on the end of the harness and the narrow release strap. Snap the
connecting link firmly onto the retaining stud on the seat belt link half.
Then adjust to length. A properly adjusted harness will permit the
occupant to lean forward enough to sit completely erect, but prevent
excessive forward movement and contact with cbjects during sudden
deceleration. Alsoc, the pilot will want the freedom to reach all confirols
easily.

Removing the shoulderharness is accomplished by pulling upward on
the narrow release strap, and removing the harness connecting link from
the stud on the seatbelt link. In an emergency, the shoulder harness may be
removed by releasing the seat beli first and allowing the harness, still
attached to the link half of the seat belt, o drop to the side of the seat.

INTEGRATED SEAT BELT/SHOULDER HARNESSES WITH
INERTIA REELS

Integrated seat belt/shoulder harnesses with inertia reels are availa-
ble for the pilot and front seat passenger. The seat belt/shoulder harnzsses
extend from inertia reels located in the cabin top structure, throughslots in
the overhead consoles marked PILOT and COPILOT, to attach points
inboard of the two front seats. A separate seat beli half and buckle is
located outboard of the seats. Inertia reels allow complete freedom of body
movement. However, in the event of a sudden deceleration, they wiil lock
automatically to proiect the occupants.

To use the seat belt/shoulder harness, position the adjustable metal
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link on the harmess at abouf shoulder lsvel, pull the link and harness
downward, and ingert the link in the seaf belt buckls. Adjusi heli tension
across the lap by pulling upward on the shoulder harnsss. Removal is
accomplished by releasing the seat belt buckle, whick will allow the
inertia reel to pull the harness inboard of the seatl.

ENTRANCE DOORS AND CABIN WINDOWS

Entry to, and exif from the airplane is accomplished through either of
two entry doors, one on each side of the cabin at the front seat positions
{refer to Section € for cabin and cabin door dimensions). The doors
incorporate a recessed exterior door handle, s conventional interior door
handle, a key-operated door lock (left door only), a door stop mechanism,
and an openable window in the left door. An opensable right door window is
alsc available.

To open the doors {rom outside the airplane, utilize the recessed door
handle near the aft edge of each door. Depress the forward end of the handle
to rotate it out of ite recsss, and then pull cutboard. To close or open the
doors from ingide the airplane, use the combination door handle and arm
rest. The ingide door handle bas three positions and a placard at its base
which reads OPEN, CLOSE, and LOCK. The handle is spring-loaded to the

1 ";OSE (up) position. When the door has been pulled shut and latched, lock
% by rotating the door handle forward to the LOCK position (flugh with the
arm rest). When the handle is rotated to the LOCH position, aa over-center
action will hold it in that position. Both cabin doors should be locked prior
to flight, and should not be opened intentionally during flight.

NOTE

Accidental opening of a cabin door in flight due fo
improper cloging does not constitute a need to land the
airplane. The best procedure is 1o set up the airplane in a
trimmed condition at approximately 80 KIAS, open a
window, momentarily shove the door outward slightly,
and forcefully close and lock the door.

BExit from the airplane is accomplished by rotating the door handle
from the LOCK position, past the CLOSE position, aft to the OPEN position
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 ignition key,
lock the door.

The left cabin door is equipped with an openable window which is held

in the closed position by a dstent equipped latch on the lower edge of ths
window frame. To open the window, rotate the latch upward. The window is
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eguipped with 8 spring-loaded retaining arm which will help rotate the
window outward and hold it there. An cpenable window is alsc available
for the right dooz, and functions in the same manner as the left window. If
required, either window may be opened at any speed up o 179 KIAS. The
cabin top windows (if installed), rear side windows, and rear window are of
the fixed type and cannot be opened.

A control lock is provided to lock the aileron and slevator control
aces to preveni damage to these systems by wind buffeting while the
airplane is parked. The lock consists of a shaped steel rod with a red metal
flag attached toc it. The flag is labeled CONTROL LOCCK, REMOVE
BEFORE STARTING ENGINE. To install the control lock, align the hole
in the fop of the pilot’s control wheel shaft with the hole in the top of the
shafs collar on the insfrument panel and insert the rod into the aligned
holes. Instaliation of the lock will secure the ailerons in g neutral positicn
and the elevators in a slightly trailing edge down position. Proper
ingtallation of the lock will place the red flag over the ignition switch. In
arecas where high or gusty winds occur, a control surface lock should he
installed over the vertical stabilizer and rudder. The control lock and any
other type of locking device should be removed priorto starting the engine.
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ENGI

The airplane iz powered by a horizontally-opposed, six-cylinder,
overhead-valve, air-coolsed, carbureted engine with & wet sump oil systern.
The engine is a Continental Model O-470-U and is rated at 230 horsepower
at 2400 RPM. Major docessories include a propeller governor on the front of
the engine and dual magnetos, starter, beli-driven alternator, and vacuum
pump on the rear of the engine, Provisions are alse made for a full flow oil

filter,

=

7§

ENGINE CONTROLS

Engine manifold pressure is controlled by a throtile located on the
center area of the switch and control panel. The throttle operates in a
conventional manner; in the full forward position, the throttle is open, and
in the full aft position, it is closed. A friction lock, which is a round knurled
disk, is located at the base of the throttle and is operated by rotating the
lock clockwise to increase friction or counterciockwise to decrease it.

The mixture control, mounted near the propeller control, is a red knob
with raised points arcund the circumference and is equipped with a lock
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button in the end of the knob. The rich position is full forward, and full aft is
the idle cui-off position. For small adjustments, the control may be moved
forward by rotating the knob clockwise, and aft by rotating the knob
counterclockwise. For rapid or large adjustments, the knob may be moved
forward or aft by depressing the lock button in the end of the conirol, and
then positioning the conirol as desired.

ENGINE INSTRUMENTS

Engine operation is monilored by the following instruments: oil
pressure gage, oil temperature gage, cylinder head femperature gags,
tachometer, and manifold pressure gage. An economy mixture (EGT)
indicator and carburetor air {emperature gage are also available.

The oil pressure gage, located on the right side of the instrument panel,
is operated by oil pressure. A direct pressure oil line from the engine
delivers oil at engine operating pressure to the oil pressure gage. Cage
markings indicate that minimum idling pressure is 10 PSI (red line), the
normal operating range is 30 to 80 PSI (green arc), and maximuim pressure
is 100 PEI (red line).

0il temperature is indicated by a gage adjacent to the oil pressure
gage. The gage is operated by an slectrical-resistance type temperature
sensor which receives power from the airplane electrical system. Oil
temperature limitations are the normal operating range (green arc) which
ig 100°F (38°C) to 240°F (116°C), and the maximum (red line) which is 240°F
(116°C).

The cylinder head temperature gage, under the left fuel guantity
indicator, is operated by an electrical-resistance type temperature sensor
on the engine which receives power from the airplane electrical system.
Temperature limitations ave the normal cperating range (green arc) which
is 200°F (93°C) t0 460°F (238°C) and the maximum (red line) which is 460°F
(238°C).

The engine-driven mechanical tachometer is located on the lower right
side of the instrument panel. The instrument is calibrated in increments of
100 RPM and indicates both engine and propeller speed. An hour meter
below the center of the tachometer dial records elapsed engine time in
hours and tenths. Instrument markings include a normal operating range
(green arc) of 2100 to 2400 RPM, and a maximum allowable (red ling) of 2400
RPM.

The manifold pressure gage is located on the right side of the insiru-
ment panel above the tachometer. The gage is direct reading and indicates
induction air manifold pressure in inches of mercury. It has a normal
operating range (green arc) of 15 to 23 inches of mercury.
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An economy mixture (EGT) indicator is available for the airplane and
ig located on the right side of the instrument panel. A thermocouple probe
in the right exhaust stack assembly measures exhaust gas temperature
and transmits it to the indicator. The indicator serves as a visual aid to the
pilot in adjusting cruise mixture. Exhaust gas temperature varies with
fuel-to-air ratio, power, and RPM. However, the difference between the
peak EGT and the EGT at the cruise miwiture setting isessentially constant
and this provides a useful leaning aid. The indicator is equipped with a
manually positioned refersnce pointer.

A carburetor air temperature gage is available forthe airplane. Detfails
of this gage are presented in Section 9, Supplements.

NEW ENGINE BREAK-IN AND OPERATION

The engine underwent a run-in at the factory and is ready for the full
range of use. It is, however, suggested that cruising be accomplished af
75% power until a total of 50 hours has accumulated or oil consumption has
stabilized. This will ensure proper seating of the rings.

The airplane is delivered from the factory with corrosion preventive
eil in the engine. If, during the first 85 hours, 0il must ke added, use only
aviation grade straight mineral oil conforming to Specification No. MIL-
L-6082.

ENGINE OIL SYSTEM

0il for engine lubrication and propeller governor operation is supp-
lied from a sump on the bottom of the engine. The capacily of the sumpis 12
quarts (one additional quart is required if a full flow oil filter is installed).
01il is drawn from the sump through a filter screen on the end of a pickup
tube to the engine-driven oil pump. Oil from the pump passes through an
oil pressure screen (full flow cil filter, if installed), a pressure relief valve
‘at the rear of the right oil gallery, and a thermostatically controlled oil
cooler. Oil from the cooler is then circulated to the left gallery and
propeller governor. The engine parts are then lubricated by oil from the
galleries. After lubricating the engine, the oil returns to the sump by
gravity. If a full flow oil filter is installed, the filter adapter is equipped
with a bypass valve which will cause lubricating oil to bypass the filter in
the event the filter becomes plugged, or the oil temperature is extremely
cold.

An oil dipstick islocated at the rear of the engine on the left side, and an

oil filler tube is on top of the crankcase near the front of the engine. The
dipstick and oil filler are accessible through doors on the engine cowling.
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The engine should not be operated on less than nine guarts of oil. To
minimize loss of oil through the breather, fill fo 10 guarts for normal
flights of less than three hours, For extended flight, fill to 12 guarts
(dipstick indication only). For engiune oil grade and specifications, refer to
Section 8 of this handbook.

The oil cooler may be replaced by a non-congealing oil cooler for
operations in temperatures consistently below 20°F (-7°C). The non-
congealing oil cooler provides improved oil flow at low temperatures.
Once installed, the non-congealing oil cooler is approved for permanent
use in both hot and cold weather.

An oil quick-drain valve is available to replace the drain plug on the
bottom of the oil sump, and provides guicker, cleaner draining of the
engine oil. Todrain the oil with this valveinstalled, slip a hose over the end
of the valve and push upward on the end of the valve until it snaps into the
open posifion. Spring clips will hold the valve open. After draining, use a
suitable tocl to snap the valve into the extended (closed) position and
remove the drain hosge.

IGNITION-STARTER SYSTEM

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

Ignition and starter operation is controlled by a rotary type switch
located omn the left switch and control panel. The switch is labeled clock-
wise, OFF, R, L, BOTH, and START. The engine should be operated on both
magnetos (BOTH position) except for magnetc checks. The R and L
positions are for checking purposes and emergency use only. When the
switch is rotated to the spring-loaded START position, (with the master
switch in the ON position), the starter contactor is energized and the
starter will crank the engine. When the switch is released, it will automati-
cally return to the BOTH position.

AlR INDUCTION SYSTEM

The engine air induction system receives ram air through an intakein
the lower front portion of the engine cowling. The intake is covered by an
air filter which removes dust and other foreign matter from the induction
air. Airflow passing through the filter enters an airbox. 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 cylinders through intake
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manifoid tukes. In the event carburetor ice is encountered or the intake
filter becomes blocked, aliernate heated air can be cbtained from a shroud
around an exhaust riser through a duct to a valve, in the airbox, operated
by the carburetor heat control on the instrument panel. Heated air from the
exhaustriser shroudisobtained from unfiltered air insidethe cowling. Use
of full carburstor heat at full throttle will result in a loss of approximately
one to two inches of manifold pressure.

EXHAUST SYSTEM

Exhaust gas from each gylinder passes through riser assemblies fo a
muffler and tailpipe. The muffler is constructed with a shroud around the
ouiside which forms a heating chamber for cabin heater air.

CARBURETOR AND PRIMING SYSTEM

The engineiseqguipped with an up-draft, float-type, fizxed jet carburetor
mounted on the bottom of the engine. The carburetor is equipped with an
enclosed accelerator pump, an idle cut-off mechanism, and a manual
mixture control. Fuel is delivered to the carburetor by gravity flow from
the fuel system. In the carburetor, fuel is atomized, proporticnally mized
with intake air, and delivered to the cylinders through intake manifold
tubes. The proportion of atomized fuel to air may be controlled, within
limits, by the mixture control on the instrument panel.

For easy starting in cold weather, the engine is equipped with a
manual primer. The primer is actually a small pump which draws fuel
from the fuel strainer when the plunger ig pulled out, and injects it into the
intake manifold when the plunger is pushed back in. The plunger kncb is
equipped with a lock and, after being pushed full in, must be rotated either
left or right uniil the knob cannct be pulled out.

COOLING SYSTEM

Ram air for engine cooling snters through two intake openings in the
frontof the engine cowling. The cooling airisdirected around the cylinders
and other areas of the engine by baffling, and is then exhausted through
cowl flaps on the lower aft edge of the cowling. The cowl flaps are
mechanically operated from the cabin by means of a cowl flap lever on the
right side of the control pedestal. The pedestal is labeled OPEN, COWL
FLAPS, CLOSED. Before starting the engine, takeoff and high power
operation, the cowl flap lever should be placed in the OPEN position for
maximum cooling. This is accomplished by moving the lever to theright to
clear a detent, then moving the lever up tc the OPEN position. Anytime the
lever is repositioned, it must first be moved to the right. While in cruise
flight, cowl flaps should be adjusted to keep the cylinder head temperature
at approximately two-thirds of the normal operating range (green arc).

7-20 i October 1878



CESSNA SECTION 7
MODEL 182¢Q AIRPLANE & SYSTEMS DESCRIPTIONS

During extended let-downs, it may be necessary to completely close the
cowl flaps by pushing the cowl flap lever down %o the CLOSED position.

A winterization kit is available for the airplane. Details of this kit are
presented in Section 8, Supnlements.

@P[’“" Lu«

The airplane has an all-metal, two-bladed, constant-speed, governor-
regulated propeller. A setting imtroduced into the governor with the
propeller control establishes the propeller speed, and thus the engine
speed to be maintained. The governor then controls flow of engme oil,
boosted to high pressure by the governing pump, to or from a piston in the
propeller huo 01l pressure acting cn the piston twists the blades foward
high pitch (Qow RPM). When oil pressure $o the piston in the propeller hub
is relieved, centrifugal force, a.ssz.s’n,ed by an internal spring, twists the
blades toward low pitch (high RPM).

A coutrol knob on the center ares of the switch and control panel is
used to set the propeller smd COI 'WOL sngine R M as ﬁesired for vax‘iaufx
flight conditions. The knob is labeled P%OP

When the control knob is pushed in, blade pit ,111 decrease, grvmg 2
higher BPM. When the control knob is pulled out, the olade pitch increases,
thersby decressing RPM. The propsller conirol knob is eguipped with a
vernier feature which allows slow or fine RPM adjustiments by rotatmg the
knob clockwise to increase RPM, and counterclockwise to decrease it. To
make rapid or large adjustments, depress the button on the end of the
control knob and reposition the control as desived.

FUEL SYSTEM

Z

The airplane fuel system (see figure 7-8) consistes of two vented
integral fuel tanks (one in each wing), & four-position selector valve, fuel
strainer, manual primer and carburetor. Refer io figure 7-6 for fuel
gquantity data for the syste

Fuel flows by gravity from the two integral wing tanks to a four-
position selecior valve, labeled BOTH, RIGHT, LEFT, and OFF. With the
selector valve in either the BOTH, RIGHT, or LEFT pusmor, fuel flows
through a strainer to the carburetor. From the carburetor, mixed fusl and
air flows to the cylinders through intake manifold tubes. The manual
primer draws its fuel from the fuel strainer and injects it into the intake
manifold.

The airplane may be serviced to a reduced capacity to permit heavier
cabin loadings. This is accomplished by filling each tank to the boftom
edge of the fuel filler neck, thus giving a reduced fuelload of 34.5 gallons in
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FUEL QUANTITY INDICATORS
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Figure 7-5. Fuel System
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each tank (32.5 gallons usable in all flight conditions).

Fuel system venting is essential to sysftem operation. Complete
blockage of the venting system will result in a decreasing fuel flow and
eventual engine sioppage. Venting consists of an interconnecting ventline
between the tanks, and check valve equipped overboard vents in each tank.
The overboard vents protrude from the bottom surfaces of the wings
behind the wing struts, slightly below the upper attach points of the struts.
The fuel filler caps are vacuum vented; the vents will open and aliow air to
enter the fuel tanks in case the overboard vents become blocked.

Fuel quantity ie measured by two float-type fuel guantity transmitters
(one in each fuel tank) and indicated by two electrically-operated fuel
quantity indicators on the right side of the imstrument panel. The fuel
guantity indicators are calibrated in gallons (lower scale) and pounds
(upper scale). An empty tank is indicated by a red line and the letter E.
When an indicator shows an empty tank, approximately 2.0 gallons remain
in a tank as unusable fuel. The indicators cannot be relied upon for
accurate readings during skids, slips, or unusual flight attitudes. If both
indicator poinfers should rapidly move tc a zero reading, check the
cylinder head temperature and oil temperature gages for operation. If
these gages are not indicating, an electrical malfunetion has occurred.

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

NOTE

Unusable fuel is at a minimum due to the design of the fuel
system. However, with 1/4 tank or less, prolonged uncoor-
dinated flight such as slips or skids can uncover the fuel
tank outlets, causing fuel starvation and engine stoppage.
Therefore, with low fuel reserves,donot allowtheairplane

FUEL QUANTITY DATA (U.S. GALLONS)
Us A; EET f;tﬁ . TOTAL TOTAL
TANKS / UNUSABLE FUEL

ALL FLIGHT FUEL VOLUME
CONDITIONS

STANDARD

2
(46 Gal. Each) 88 4 9

Figure 7-6. Fuel Quantity Data
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to remain in uncoordinated flight for periods in excess of
one minute.

NOTE

When the fuel selector valve handle is in the BOTH
position 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 gradu-
ally by turning the selector valve handle to the fank in the
“heavy’” wing.

NOTE

It is not practical to measure the time required to consume
all of the fuel in one tank, and, after switching to the
opposite tank, expect an equal duration from the remain-
ing fuel. The airspace in both fuel tanks is interconnected
by a vent line and, therefore, some sloshing of fuel between
tanks can be expected when the tanks are nearly full and
the wings are not level.

If a fuel tank quantity is completely exhausted in flight, it is recom-
mended that the fuel selector valve be switched back to the BOTH position
for the remainder of the flight. This will allow some fuel from the fuller
tank to transfer back through the selector valve to the empty tank while in
coordinated flight which in turn will assure optimum fuel feed during
slipping or skidding flight.

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 afier
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 left side of the engine cowling. The fuel tanks should be filled
after each flight to prevent condensation.

BRAKE SYSTEM

The airplane hasg a single-disc, hydraulically-actuated brake on each
main landing gear wheel. Each brake is connected, by ahydraulicline,tca
master cylinder attached to each of the pilot’s rudder pedals. The brakes
are operated by applying pressure to the top of either the left (pilot’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 utilizing the
parking brake which is operated by a handle below the left side of the
switch and control panel. To apply the parking brake, set the brakes with
the rudder pedals, pull the handle aft, and rotate it 90° down.
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For maximum brake life, keep the brake system properly maintained,
and minimize brake usage during taxi operations and landings.

Some of the symptoms of impending brake failure are: gradual
decrease in braking action afier brake application, noisy or dragging
brakes, soft or spongy pedals, and excessive travel and weak braking
action. If any of these symptoms appear, the brake system is in need of
immediate attention. If, during taxi or landing roll, braking actfion
decreases, let up on the pedals and then re-apply the brakes with heavy
pressure. If the brakes become spongy or pedal iravel increases, pumping
the pedals should build braking pressure. If one brake becomes weak or
fails, use the other brake sparingly while using opposite rudder, as
required, to offset the good brake.

ELECTRICAL SYSTEM

The airplane is equipped with a 28-volf, direct-current electrical
system (see figure 7-7). The system is powered by an engine-driven, 60-
amp alternator and a 24-volt battery (a heavy duty battery is available)
located in the tailcomne aft of the baggage compartment wall. Power is
supplied to most general electrical and all avicnics circuits through the
primary bus bar and the avionics bus bar, which are interconnected by an
avionics power switch. The primary bus is on anytime the master switchis
turned on, and is not affected by starter or external power usage. Both bus
bars are on anytime the master switch and avionics power switches are
turned on.

CAUTION

Prior to turning the master switch on or off, starting the
engine, or applying an external power source, the avionics
power switch, labeled AVIONICS POWER, should be
turned off to prevent any harmful fransient voltage from
damaging the avionics 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 simultane-
ously; however, the BAT side of the switch could be turned ON ssparately
io check equipment while on the ground. To check or use avionics
equipment or radios while on the ground, the avionics power switch must
be turned ON. The ALT side of the switch, when placed in the off position,
removes the alternator from the electrical system. With this switch in the
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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 prevent alternator restart.

AVIONICS POWER SWITCH

Blectrical power from the airplane primary bus to the avionics bus
(see figure 7-7) is controlled by a toggle switch/circuit breaker labeled
AVIONICS POWER. The switch is located on the left side of the switch and
control panel and is ON in the up position and off in the down position. With
the switch in the off position, no electrical power will be applied to the
avionice equipment, regardless of the position of the master switch or the
individual equipment switches. The avionics power switch also functions
as a circuit breaker. If an electrical malfunction should occur and cause the
circuit breaker to open, elecirical power o the avionics equipment will be
interrupted and the switch will automatically move to the off position. If
this occurs, allow the circuit breaker to cool approximately two minutes
before placing the switch in the ON position again. If the circuit breaker
opens again, do not reset it. The avionics power switch should be placed in
the off position prior to turning the master switch ON or off, starting the
engine, or applying an external power source, and may be utilized in place
of the individual avionics equipment switches.

The ammeter, located between the fuel gages, indicates the flow of
current, in amperes, from the alternator to the battery or from the battery to
the airplane elecirical system. When the engine is operaiing and the
master switch is turned on, the ammeter indicates the charging rate
applied to the baitery. In the event the alternator is not functioning ox the
electrical load exceeds the output of the alternator, the ammeter indicates
the battery discharge rate.

ﬁgﬁ?NAT@R CONTROL UNIT AND LOW-VOLTAGE WARNING

The airplane is equipped with a combination alternator regulator
high-low voltage control unit mounted on the engine side of the firewall
and a red warning light, labeled LOW VOLTAGE, on the right side of the
instrument panel adjacent to the manifold pressure gage.

In the event an over-voltage condition occurs, the alternator control
unit automatically removes alternator field current which shuts down the
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alternator. The battery will then supply system current as shown by a
discharge rate on the ammeter. Under these conditions, depending on
elzctrical system load, thelow-voltage warning light willilluminate when
system voltage drops below normal. The aliernator control unit 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 terminatsd as soon as practicable.

NOTE

Ilumination of the low-voliage light and ammeter dis-
charge indications may occur during low RPM conditions
with an electrical load on the system, such as during a low
RPM taxi. Under these conditiouns, the light will go out at
higher RPM. The master switch need not be recycled since
an over-voltage condition has not occurred tc de-activate
the alternator system.

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

CIRCUIT BREAKERS AND FUSES

Most of the electrical circuits in the airplane are protected by “push-to-
reset” circuit breakers mounted on the left side of ohe switch and control
panel. In addition to the individual circuit breakers, a toggle switch/cir-
cuit breaker, labeled AVIONICES POWER, on the left switch and control
panel also protecis the avionics systems. The cigar lighter is protecied by
a manually-reset type circuit breaker on the back of the lighter, and a fuse
behind the instrument panel. The control wheel map light (if installed) is
protected by the NAVY LFGWTS circuit breaker and a fuse behind the
instrument panel. Blecirical circnits which are not protecied by circuif
breakers are the battery ﬂomactor closing (external power) circuii, clock
cireuit, and flight hour recorder circuit. These circuils are protecied by
fuses mounted adjacent to the batiery.

GROUND SERVICE PLUG RECEPTACLE

A ground service plug receptacle may be installed to permit the use of
an external power source for cold weather starting and during lengthy
maintenance work oun the elecirical and electronic equipment. Details of
the ground service plug receptacle are presented in Section 9, Supple-
ments.
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LIGHTING SYSTEMS
EXTERIOR LIGHTING

Conventional navigation lights are located on the wing tips and tail
stinger, and dual landing/taxi lights are installed in the cowl nose cap.
Additional lighting is available and includes a strobe light on each wing
tip, a flashing beacon on top of the vertical stabilizer, and two courtesy
lighis, one under each wing, just outboard of the cabin doors. Details of the
strobe light system are presented in Section 9, Supplements. The courtesy
lights are operated by a switch located on the leff rear door posi. All
exterior lights, except the courtesy lights, are operated by rocker swiiches
on the left switch and control panel. Theswitches are ON in the up position
and off in the down position.

The flashing beacon should not be used when flying through clouds or
overcast; the flashing light reflected fromn water droplets or particles in the
atmosphere, particularly at night, can prodiice vertigo and loss of orienta-
tion.

INTERIOR LIGHTING

Instrument and control panel lighting is provided by flood and integral
lighting, with electroluminescent and post lighting also available. Dual
concentric light dimming rheostats on the left side of the switch and
control panel control the intensity of all lighting. The following para-
graphs describe the various lighting systems and their controls.

The left and right sides of the switch and control panel, and the marker
beacon/audio control panel may be lighted by electroluminescent panels
which do not require light bulbs for illumination. To utilize this lighting,
turn the NAV light rocker switch to the ON position and rotate the inner
knob labeled EL PANEL, on the right dimming rheostat, clockwise to the
desired light intensity.

Instrument panel flood lighting consists of four red lights on the
underside of the glare shield, and two red flood lights in the forward section
of the overhead console. This lighting is controlled by rotating the cuter
knob labeled FLOOD, on the left dimming rheostat, clockwise ic the
desired intensity.

The instrument panel may be equipped with post lights which are
mounted at the edge of each instrument or control and provide direct
lighting. This lighting is controlled by rotating the inner knob labeled
POST, on the left dimming rheostat, clockwise to the desired light inten-
sity. Flood and postlighis may be used simultaneously by rotating both the
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FLOOD and POST knobs clockwise {0 the desired intensity for each type of
lighting.

The engine instrument cluster, radic equipment, and magnetic com-
pass have integral lighting and operate independently of post or flood
lighting. To operate these lights, rotate the outer knob labelied ENG-
RADIO, on the right dimming rheostatf, clockwise to the desired light
intensity. However, for daylight operation, the compass and engine
instrument lights may be turned off while still mainfaining maximum
light intensity for the digital readouts in the radic equipment. This is
accomplished by rotating the ENG-RADIO knob full counterclockwise.
Check that the flood lights, post lights, and electroluminescent lights are
turned off for daylight operation by rotating the FLOOD, POST, and EL
PANEL knobs full counterclockwise.

The control pedestal has two integral lights and, if the airplane is
eguipped with oxygen, the overhead console is illuminated by post lights.
Pedestal and console light intensity is controlled by the knoblabeled ENG-
RADIO, on the right dimming rheostat.

Map lighting is provided by overhead console map lights and a glare
shield mounted map light. The airplane may also be equipped with a
control wheel mayp light. The overhead console map lights operate in
conjunction with instrument panel flood lighting and consist of two
openings just aft of the red instrument panel flood lights. The map light
openings have sliding covers controlled by small round knobs which
uncover the openings when moved toward each other. The covers should be
kept closed unless the map lights are required. A map light and toggle
switch, mounted in front of the pilot on the underside of the glare shield, is
used for illuminating approach plates or other charts when using acontrol
wheel mounted approach plate holder. The switch is labeled MAP LIGHT,
ON, OFF and light intensity is controlled by the knob labeled FLOOD, on
the left dimming rheostat. The pilet’s control wheel map light (if installed)
illuminates the lower portion of the cabin in front of the pilot, and is used
for checking mapsandotherflightdata during night operation. The light is
utilized by turning the NAV light switch to the ON position and adjusting
light intensity with the rheostat control knob on the bottom of the control
wheel.

The airplane is equipped with a dome light aft of the overhead console.
The light is operated by a slide-type switch, aft of the light lens, which
turns the light on when moved to the right.

The most probable cause of a light failure is a burned out bulb;
however, in the event any of the lighting systems fail to illuminate when
turned on, check the appropriate circuit breaker. If the circuit breaker has
opened (white button popped out), and there is no obvious indication of a
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short circuit (smoke or odor), $urn 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 beregulated
by manipulation of the push-pull CABIN HEAT and CABIN AIR control
knobs (see figure 7-8). Both conirol knobs are the double button type with
locks to permit intermediate settings.

NOTE

For improved partial heating on mild days, pull ocut the
CABIN AIR knob slightly when the CABIN HEAT kncb is
out. This action increases the airflow through the system,
increasing efficiency, and blends cool outside air with the
exhaust manifold heated air, thus eliminating the possibil-
ity of overheating the system ducting.

Front cabin heat and ventilating air is supplied by outlet holes spaced
2cross & cabin manifold just forward of the pilot’s and copilot’s feet. Rear
cabin heat and air is supplied by two ducts from the manifold, one
extending down each side of the cabin to an cutlet at the front door post at
floor level. Windghield defrost air is also supplied by a duct leading from
the cabin manifold to an outlet on top of the anti-glare shield. Defrost air
flow is controlled by a rotary type knob labeled DEFROST.

For cabin ventilation, pull the CABIN AIR knob out, with the CABIN
HEAT knob pushed full in. To raise the air temperature, pull the CABIN
HEAT knob out until the desired temperature is attained. Additional heat
is available by pulling the knob out farther; maximum heat is available
with the CABIN HEAT knob pulled out and the CABIN AIR knob pushed
full in.

Separate adjustable ventilators supply additional ventilation air to
the cabin. One near each upper corner of the windshield supplies air for the
pilot and copilot, and two ventilators are available for the rear cabin area
to supply air to the rear seat passengers. Each rear ventilator outlet can be
adjusted in any desired direction by moving the entire outlet to direct the
airflow up or down, and by moving a tab protruding from the center of the
outlet left or right to obtain left or right airflow. Ventilation airflow may be
closed off completely, or partially closed according to the amount of
airflow desired, by rotating an adjustment wheel adjacent to the outlet.
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PITOT-STATIC SYSTEM AND INSTRUMENTS

The pitot-static systemn supplies ram air pressure to the airspeed
indicator and static pressure to the airspeed indicator, rate-of-climb
indicator and altimeter. The system is composed of either an unheated or
heated pitot tube mounted on the lower surface of the left wing, two
external static ports on the lower left and right sides of the forward
fuselage, and the associated plumbing necessary to connect the instru-
ments to the sources.

The heated pitot sysiem (if installed) consists of a heating element in
the pitot tube, a rocker switch labeled PITOT HEAT and a 18-amp push-to-
reset circuit breaker on the left side of the swilch and control panel, and
associated wiring. When the pitot heat switch is turned on, the elementin
the pitot tube is heated elecirically to maintain proper operaticn in
possible icing conditions. Pitot heat should be used only as required.

A static pressure alternate sovrce valve may be installed adjacent fo
the parking brake, and can be used if the external staiic source is
malfunctioning. This valve supplies static pressure from inside the cabin
instead of the external static ports.

1f 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 source valve should be pulled on.

Pressuves within the cabin will vary with heater/vents opened or
closed, and windows open. Refer to Sections 3and 5 for the effect of varying
cabin pressures on airspeed and altimeter readings.

AIRSPEED INDICATOR

The airspeed indicator is calibrated in knots and miles per howur.
Limitation and range markings (in KIAS) include the white arc (45 to 95
knots), green arc (48 to 143 knots), yellow arc (143 to 172 knots), and a red
line (179 knots).

if a true airspeed indicator is installed, it is equipped with a rotatable
ring which works in conjunction with the airspeed indicator dial in a
manner similar to the operation of a flight computer. Tc operate the
indicator, first rotate the ring uniil pressure altitude is aligned with
outside air temperature in degrees Fahrenheit. Pressure altitude should
not be confused with indicated altitude. To obtain pressure altitude,
momentarily sei the baromeiric scale on the altimeter to 29.92 and read
pressure altitude on the altimeter. Be sure to return the altimeter baromet-
ric scale to the original barometric setting afier pressure altitude hasbeen
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obtained. Having sei the ring to correct for altitude and temperature, read
the true airspeed shown on the rotatable ring by the indicator pointer. For
best accuracy, the indicated airspeed should be corrected to calibrated
airspeed by referring to the Aijrspeed Calibration chart in Section 5.
Knowing the calibrated airspeed, read true airspeed on the ring opposite
the calibrated sirspeed.

RATE-OF-CLIMB INDICATOR

The rate-of-climb indicator depicts airplane rate of climb or descentin
feet per minuie. The pointer is actuated by atmospheric pressure changes
regulting from changes of aliitude as supplied by the static source.

ALTIMETER

Airplane altitude ig depicted by a barcmetric typs altimeter. A knob
ear the lower left portion of the indicator provides adjustment of the
m%ummeut’s harometric scale to the current altimeter setting.

) INSTRUMER

An engine-driven vacuum system (see figure 7-9) provides the suction
necessary o operaie the attitude indicator and directional indicator. The
system consisis of 2 vacuum pump mounted on the engine, a vacuum relief
valve and vacuum sysiem air filter on the aft side of the firewall below the
instrument panel, and instruments (including a suction gage) on the left
gide of the instrument panel.

ATTITUDE INDICATO

The attitude indicator gives & visual indication of fiight attitude. Bank
attitude is presented by a pointer &t the top of the indicator relative to the
bank scale which has index marks &t 10°, 20°, 30°, 80°, and 90° either sids of
the center m . Pitch and roll attitudes are *}reseni:ed. by a miniature
airplane in relation to the horizon bar. A knob at the bottom of the
ingtrument is provided for in-flight mdgus%men* of the miniature airplane
to the horizon bar for & more accurate flight attitude indication.

DIRECTIONAL INDICATOR

A directionalindicator displays airplane heading on a compasscard in
relation to a fixed simulated airplane image and index. The directional
indicator will precess slightly over a period of time. Thersefore, the

compass card should be set in accordance with the magnetic compass }Tus’m
prior to fakeoff, and occasionally re-adjusted on extended flights. A knob
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on the lower left edge of the instrument is used to adjust the compass card
to correct for any precession.

SUCTION GAGE

The sucticn gage, located on the left side of the instrument panel above
the avionics power switch, is calibrated ininchesof mercury and indicates
suction available for operation of the attitude and directional indicators.
The desired suction range is 4.5 t0 5.4 inches of mercury. A suctionreading
below this range may indicate a system malfunction or improper adjust-
ment, and in this case, the indicators should not be considered reliable.

STALL WARNING SYSTEM

The airplane is equipped with a vane-type stall warning unit, in the
leading edge of the left wing, which is electrically connected to a stall
warning horn under the map compartment. A 5-amp push-to-reset circuit
breaker labeled STALL WARN, on the leftf side of the swiich and control
panel, protects the stall warning system. The vane in the wing seunses the
change in airflow over the wing, and operates the warning horn at
airspeeds between 5 and 10 knots above bh& stall in all configurations.

If the airplane has a healed stall warning system, the vane and sensor
unit in the wing leading edge is equipped with a heating element. The
heated part of the system is operated by the PITOT HEAT switch, and is
protected by the PITOT HEAT circuit breaker..

The stall warning system should be checked during the pre-flight
inspection by momentarily turming on the master switch and actuating ahe
vane in the wing. The system is operational if the warning horn sounds as
the vane is pushed upward.

AVIONICS &

"MENT

The airplane may, at the owner’s diseretion, be equipped with variou
types of avicnics su : equipment such as an audio conircl pans
microphone-headsets, and static dischargers. The following u&ragfapw
discuss these ifems.

i w

Operation of rad
When one or more ¥
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system is provided (see figure 7-10). The operation of this switching
system is described in the following paragraphs.

TRANSMITTER SELECTOR SWITCH

A rotary type transmitter selector switch, labeled XMTR SEL, is
provided to connect the microphone to the transmitter the pilot desires to
use. To select a transmitter, rotate the switch to the number corresponding
to that transmitter. The numbers 1, 2 and 3 above the switch correspond to
the top, second and third transceivers in the avionics stack.

The audio amplifier in the NAV/COMradic isrequired for speaker and
transmitter operation. The amplifier is automatically selected, along with
the transmitter, by the transmitter selector switch. As an example, if the
number 1 transmitter is selected, the audio amplifier in the associated
NAV/COMreceiveris also selected, and functions as the amplifier for ALL
speaker audio. In the event the audio amplifierin use fails, as evidenced by
loss of all speaker audio and transmitting capability of the selected
transmitter, select another transmitier. This should re-establish speaker
audio and transmitter operation. Since headset audio is not affected by
audio amplifier operation, the pilot should be aware that, while utilizing a
headset, the only indication of audio amplifierfailure is loss of the selected
transmitter. This can be verified by switching to the speaker function.

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 selected.
To utilize this automatic feature, leave all NAV/COMreceiver switches in
the OFF (center) position, and place the AUTO selector switch ineither the
SPEAKER or PHONE position, as desgired. Once the AUTO selector switch
is positioned, the pilot may then select any transmitter and its associated
NAV/COM receiver audio simultaneously with the transmitter selector
switch. If automatic audio selection is not desired, the AUTO selector
switch should be placed in the OFF (center) position.

NOTE

Cessna radios are equipped with sidetone capability (mon-
itoring of the operator’s own voice transmission). Sidetone
will be heard on either the airplans speaker or aheadset as
selected with the AUTO selector switch. Sidetone may be
eliminated by placing the AUTO selector switch in the OFF
position, and utilizing the individual radio selector
switches. Adjustment of speaker sidetone wvolume is
accomplished by adjusting the sidetone potentiometer
located inside the audio control panel. During adjustment,
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be aware that if the sidetone level is set too high it can
cause audio feedback (sgueal) when transmitting. Head-
phone sidetone level adjustment to accommodate the use
of the different type headsets is accomplished by adjusting
potentiometers in the NAV/COM radios.

AUDIO SELECTCR SWITCHES

The audio selector switches, labeled NAV/COM 1, 2 and 3 and ADF 1
and 2, allow the pilof fo initially pre-tune all NAV/COM and ADF
receivers, and then individually select and listen to any receiver or
combination of receivers. To listen to a specific receiver, first check that
the AUTO selector switch is in the OFF (center) position, then place the
audic selector switch corresponding to that receiver in either the
SPEAKER (up) or PHONE (down) position. To turn off the audio of the
selected receiver, place that switch in the OFF (center) position. If desired,
the audio selector switches can be positioned to permitthe pilottolistento
one receiver on the headset while the passengers listen to anotherreceiver
on the airpiane speaker.

The ADF 1 and g switches may be used anytime ADF audioisdesired.If
the pilot wanis only ADF audio, for station identification or otherreasons,
the AUTO selector switch (if in use) and all other audio selector switches
should be in the OFF position. If simulfaneous ADF and NAV/COM audioc
is acceptable 1o the pilot, no change in the existing switch positions is
reguired. Place the ADF 1 or 2 swiich in either the SPEAKER or PHONE
pesition and adjust radio volume ag desired.

NOTE

If the NAV/COM auvdio selector switch corresponding to
the selected transmitier is in the PHONE position with the
ATTO selector switch in the SPEAKXKER position, allaudio
selector switches placed in the PHOWE position will
automatically be connected to both the airplane speaker
and any headsets in use.

MICROPHONE-HEADSET INSTALLATIONS

Three types of microphone-headset installations are offered. The
standard system provided with avionics equipment includes a hand-held
microphone and separate headset. The keying switch for this microphone
is on the microphone. Two optional microphone-headset installations are
also available; these feature a single-unit microphone-headset combina-
tiont which permits the pilot tc conduct radio communications without
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interrupting other conircl operations to handle a hand-held microphone.
One microphone-headset combination is offered without & padded headset
and the other version has a padded headsef. The microphons-headset
combinations utilize a remote keying switch located on the left grip of the
pilot’s control wheel. The microphone and headsst jacks are iocaae'? on the
left side of the instrument panel. Audio fo all three headsets is cont ’
by the individual audic selector swilches and adjusted for volume
ueing the selecied receiver volume controls.
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NOTE
When transmitiing, the pllot should key the microphone,

place the microphone as closs as possible o ‘t‘:ac lips and
speak directly into I

5

If frequent IFR flights are planned, installation of wick-type static
dischargers is recommended to improve radic communications during
fllgm through dust or Yarious forms of precipitation (rain, snow or ice
crystals). Under these conditions, the build-up and discharge of static
electricity from the trailing edges of the wings, 1 rudder, elevaior, propeller
tips, and radio anjennas can result in lbss of usable radio signals on all
communications and navigation radic equipment. Usually the ADF is first
to be affected and VHF communication equipment is the lastto bs affected.

Installation of static dischargers reduces 1n‘sev’ reuce from precipifa-
tion static, but it is possible to encounter se pzecipitation static
conditions which might cause the loss of mdlo 51g0a even with static

dischargers installed. Whenever possible, avoid knm»n severe ipita-
tion areas to prevent loss of uenendable radic signals. I:f avoidanc
impractical, minimize airspeed aﬂld anticipate temporary

signals while in these areas.
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