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INSTRUMENT PANEL

. Turn Coordinator (Opl. )

. Alrspeed Indicator

. Directional Gyro (Opt.)

. Gyro llerizon [Opt.)

. Clack (Opt,)

. Aireraft Registration Number
, Vertical Speed Indicator {Opt.)
. Altimeter

. Marker Beacon Indicator

Lights and Switches/Radio

Transmitier Selector Switch (Opt.)
. Omni Course Indicators (Opl. )
. Rear View Mirror and Control (Opt. )

12,
13:
4. Fuel and Oil Gages
15,
16.
17.
18,
19,
20.
21,
22,
23,
24,

Radios (Opt. )
Tachometler

ADF Bearing Indicalor (Opl.)
Suction Gage (Opt. )

Ammeter

Over-Voltape Warning Light
Map Compartment

Cabin Air/Heat Contral Knobs
Wing Flap Switch

Cigar Lighter (Opt.)

Mixture Control Knob

Wing Leveler Control Knob (Opl, )

Figure 2-1.

. Microphone (Opt, }

. Elevator Trim Cootrol Wheel
. Throttie

. Carburetor Heat Control Knob
9. Electrical Switches

. Fuses

. Adternator Circuil Breaker

. Radie Dial Light Rheostat

. Panel Lights Rheostat

. Ipnition/Starter Switch

. Master Switch

. Primer

a7.

Parking Brake Knob




ELECTRICAL SYSTEM.

Electrical energy is supplied by a 14-volt, direct-current system
powered by an engine-driven alternator (see figure 2-4). A 12-volt
battery is located on the right, forward side of the firewall just inside the
cowl access door. Power is supplied through a single bus bar; a master
switch controls this power to all circuits, except the engine ignition sys-
tem, optional clock and optional flight hour recorder (operative only when
the engine is operating).

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"
separately to check equipment while on the ground. The "ALT" side of
the switch, when placed in the "OFF" position, removes the alternator
from the electrical system. With this switch in the "OFF' position, the
entire electrical load is placed on the battery. Continued operation with
the alternator switch "OFF'" will reduce battery power low enough to open
the battery contactor, remove power from the alternator field, and pre-
vent alternator restart.

AMMETER.

The ammeter indicates the flow of current, in amperes, from the al-
ternator to the battery or from the battery to the aircraft electrical sys-
tem. 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
system consisting of an over-voltage sensor behind the instrument panel

and a red warning light, labeled "HIGH VOLTAGE", near the ammeter,

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

FUSES AND CIRCUIT BREAKERS.

TFuses on the left lower portion of the instrument panel protect the
majority of electrical circuits in the airplane, Labeling below each fuse
retainer indicates the circuits protected by the fuses. Fuse capacity is
shown on each fuse retainer cap. Fuses are removed by pressing the
fuse retainers inward and rotating them counterclockwise until they dis-
engage, The faulty fuse may then be lifted out and replaced. Spare fuses
are held in a clip inside the map compartment.

. NOTE

A special "SLO-BLO" fuse protects the wing flaps circuit.
If this fuse is replaced, care should be taken to assure
that the replacement fuse is of the proper type and capa-
city. A "SLO-BLO'" fuse is identified by an integrally
mounted spring encircling the fuse element.

Two additional fuses are located adjacent to the battery; one fuse pro-
tects the battery contactor closing circuit, and the other fuse protects the
optional clock and optional flight hour recorder circuits.

The airplane utilizes three circuit breakers for circuit protection. A
"push-to-reset" circuit breaker (labeled "ALT") is located on the left
side of the instrument panel near the fuses and protects the alternator cir-
cuit. The alternator field and wiring is protected by an automatically re-
setting circuit breaker mounted behind the left side of the instrument
panel, The cigar lighter has a manually reset type circuit breaker mount-
ed directly on the back of the lighter behind the instrument panel.

When more than one radio is installed, the radio transmitter relay
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(which is a part of the radio installation) is protected by the fuse labeled
"NAV-DOME." It is important to remember that any malfunction in other
systems protected by this fuse (navigation lights, dome light, or optional
control wheel map light) which causes the fuse to open will de-activate
these systems and the transmitter relay. In this event, the switches for
these lighting systems should be turned off to isolate the circuits; then
replace the "NAV-DOME" fuse to re-activate the transmitter relay and
permit its usage. Do not turn on any of the lights protected by the fuse
until the malfunction has been corrected.

LIGHTING EQUIPMENT.
EXTERIOR LIGHTING.

Conventional navigation lights are located on the wing tips and top of
the rudder. Optional lighting includes a single landing light in the cowl
nose cap, a flashing beacon on the top of the vertical fin, and a strobe
light on each wing tip. All exterior lights are conlrolled by rocker type
awitches on the left switch and control panel. The switches are "ON" in
the up position and "QFF'" in the down position.

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

The two high intensity strobe lights will enhance anti-collision pro-
tection., However, the lights should be turned off when taxiing in the
vicinity of other aircraft, or during {light through clouds, fog or haze.

INTERIOR LIGHTING.

Ilumination of the instrument panel is provided by red flood lighting
in the forward portion of the overhead console. The magnetic compass
is illaminated by integral lighting. A dimming rheostat on the left switch
and control panel operates these lights. A second rheostat on the panel
controls optional radio lighting. Lighting intensity is decreased as the
rheostats are turned counterclockwise.

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 18 helpful when checking maps and other flight
data during night operations. To operate the light, first turn on the
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NAV LT switch, then adjust the map light's intensity with the rheostat disc
located at the bottom of the control wheel.

A cabin dome light in the overhead console is controlled by a rocker
type switch on the left switch and control panel. The switch is "ON" in
the up position and "OFF" in the down position.

WING FLAP SYSTEM.

The wing flaps are electrically operated by a flap motor located in
the right wing., Flap position is controlled by a switch, labeled "WING
FLAPS", onthe lower center portion of the instrument panel, Flap posi-
tion is mechanically indicated by a pointer housed in the left front door-
post.

To extend the wing flaps, the flap switch must be depressed and held
in the "DOWN'' position until the desired degree of extension is reached.
Releasing the switch allows it to return to the center off position. Normal
full flap extension in flight will require approximately 9 seconds, After
the flaps reach maximum extension or retraction, limit switches will
automatically shut off the flap motor,

To retract the flaps, place the flap switch in the "UP" position. The
switeh will remain in the "UP" position without manual assistance due to an
over-center design of the switch. Full flap retraction in flight requires
approximately 6 seconds, More gradual flap retraction can be accomplish-
ed by intermittent operation of the flap switch to the "UP" position. After
full retraction, the switch is normally returned to the center off position.

CABIN HEATING AND VENTILATING SYSTEM.

The temperature and volume of airflow into the cabin can be regulated
to any degree desired by manipulation of the push-pull "CABIN HT" and
"CABIN AIR" knobs.

Heated fresh air and outside air are blended in a cabin manifold just
aft of the firewall by adjustment of the heat and air controls; this air is
then vented into the cabin from outlets in the cabin manifold near the
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