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SECTION 7

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The Warrior I1 s a single-engine, {ixed gear monoplane of all metal
canstruction with low scmi-tapered wings. 1t has four place seating and a
baggage capacity of two tundred pounds.

7.3 AIRFRAME

The primary structure, with 1the exception of the steel tube engine
mount, steel landing pear struts and isolated areas, is of aluminum alloy
construction. Lightweight plastics arc used extensively in the extremitics -
the wing tips, the engine cowling, ete. - and in nenstructural components
throughout the airplang,

The fusclage is a conventional semi-monocoque structure, On the right
side of the atrplane is a cabin door lor entrance and exit. A baggage door is
instailed alt of the rear seat. _

The wing is of a conventional, semi-tapered design incorporating a
laminar flow, NACA 652415, airfoil section. The cantilever wings are
attached to cach side of the fuselage by insertion of the butt ends of the main
spars into a spar box carry-through which is an integral part of the fusclage
steuciure, The spar bux carry-through structure, located under the rear seat,
provides in effcet a continuous main spar. The wings arc also attached fore
and aft of the main spar by an auxiliary front spar and a rcar spar. The rear
spar, in addition to taking torque and drag loads, provides a mount for flaps
and ailerons. The four-position wing flaps are mechanically controlled by a
handle located between the front seats. When {ully retracted, the right flap
locks into place to provide a step for cabin entry. Each wing contains one fuc!
tank.
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A verucal stabilizer, an all-movable horizontal stabilator, and a rudder
make up the empennage. The stabilator incorporates an anti-servo tab which
improves longitudinal stability and provides longitudinal trim. This tab
moves in the same direction as the stabilator, bat with increased travel.

7.5 ENGINE AND PROPELLER

The PA-28-161 is powerced by a four cylinder, direct drive, horizontally
opposed engine rated at 160 HP at 2700 RPM. It is equipped with a starter, a
60 amp 14 volt altemator, a shielded ignition, 1wo magnetos, vacuum pumy
drive, a fucl pump, and a wetted polyurethane foam induction air fiiter,

The engine compariment is accessible for inspection through top-hinged
side panels on either side of the enginc cowlings. The engine cowlings are
cantilever structures attached at the fire wall. The engine mounts are
construcied of steel tubing, and dynafocal mounts are provided to reduce
vibration.

The exhaust system is, canstructed of stainiess steel and incorporates
dual mufflers with heater shrouds to supply heated air for the cabin, the
defroster sysiem and the carburetor deicing system.,

An oil cooler is located on the left rear of the engine mounted to the
engine baffling. Engine cooling air, which is picked up in the nose section of
the engine cowling and carried through the baffling, is utilized on the left side
for the oil cooler. A winterization plate is provided to restrict air during
winter operation (refer 1o Section 8).

Engine air enters on either side of the propeller through openings in a
nose cawling and is carried through the engine baffling around the engine
and cil cooler, Air for the muffler shroud is also picked up from the nose
cowling and carried through a duct 10 the shroud. Carbureter induction air
enters a chin scoop on the lower right cowling and is passed through a welted
polyurethane filter to the carburetor air box. Heated air enters the carbure-
tor air box through a hose connected to the heater shroud.

A fixed pitch propeller is installed as standard equipment. The propelier
| has & 74-inch diameter with a 58 or 60-inch pitch. The pitch is determined at
15% of the diameter. The propeller is made of an aluminum alloy construction.

The pilol should read and follow the procedures recommended in the
Lycoming Operator’s Manual for this engine in order to obtain maximum
engine efficiency and time between engine overhauls.
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MAIN WHEEL ASSEMBLY
Figure 7-1
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7.7 LANDING GEAR

The fixed-gear PA-28-161 15 cquipped with o Cleveland 5.00 x 8 wheel
on the nose pear and o Clevelund 6.00 x 6 wheel on cach main gear
(Figure 7-1). Cleveland single disc hydraulic brake assemblies are provided
on the matn gear, The nose gear has o 5.00 x S Tour-ply tire, while the main
wheel assemblies bave 6,00 x 6 four-ply tires. At gross weight, the main gear
tires require a pressure of 24 psi, and the nose pear tire requices a pressure
ol 30 pst.

A spring deviee s incorporated i the rudder pedal torgque tube ussembly
to provide rudder trime A bungee in the nose gear steering mechanisim
reduces steering effort and dampens humps and shocks during tuxiing. By
using the rudder pedals and the brakes, the nose gear is stecrable trougi u
3 degree arc cach side of center, Later atreralt have the bungee remaoved
from the nose gear steering mechanism and e steeruble througha 20 degree
arc cach side ofeenter, A shimmy dampener isalso included in tic nose gear.

The three struts are of the av-ail type with the normal static load
extension being 3.25 inches Tor the nose pear and 450 Tnches for the main
Builr.

The brakes are actuoated by toc brake pedals whick are attached to the
rudder pedals or by o hand lever and master eylinder locased below and
behind the center of the instrument sub pancl. Hvdraulic eylinders are
located above cuch pedal and adjocent to the hand brake lever. The brake
fTud reservorr is installed on the top feft Tront Gee of the tire wall, The
parking hrake is mcorporated in the miaster evlinder and 15 actuated by
pulling back.on the brake lever and depressing the knob attached to the Ieh
side of the handle. To release the parking brake, pull back po the hrake
fever to disengage the catch mechantsm and aliow the handle (0 swing
forward (refer to bigure 7-5).

REPORT: VB-1180 ISSUED: AIIGUST 13, 1982
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FLIGHT CONTROL CONSOLLE
Figure 7-3

7.9 FLIGHT CONTROLS

Dual flight controls are provided as standard cquipment. The flight
controls actuate the control surfaces through a cable system.

The horizontal surface (stabilator) is of the fMlying tail design with a trim
tab mounted on the trailing edge. This tab serves the dual function of
providing trim control and pitch control forces. The trim1abisactuated hya
trimy control wheel Jocated on the control console between the front scats
(Figure 7-3) Lorward rotation of the wheel gives nose down trim and aft
rotation gives Nose up trio.

The rudder s conventional in design and incorporates a rudder trim.
The trim mechamism is a spring loaded recentering device. The trim control
is located on the right side of the pedestal below the throttle quadrant (refer
to Figure 7-5). Turning the trim control clock wise gives nose right trim and
counterclockwise rotation gives nose left trim.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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Manually controlled flaps are provided on the PA-28-161. The flaps are
balanced and spring loaded te return to the retracted (up) position, A
controi handie, which is located between the two front seats on the conirol
console (Figure 7-3), extends the flaps by the use of a control cable. To
extend the faps, the handle is pulled up to the desired Aap setting of 10, 25 or
40 degrees. To retract, depress the button on the end of the handle and lower
the control. When extending or retracting flaps, thereis a pitch change inthe
airplane. This pitch change can be corrected either by stabilator trim or
increased control wheel force. When the flaps are in the retracted {up)
position the right flap, provided with an over-center Inck mechanism, acis
as a step,

NOTE

The right Nap will support a load only in the
fully retracted (up) position. When the flapisio
be used as a step, make sure the flaps are in the
retracted {up) position,

7.11 ENGINE CONTROLS

Engine controls cansist of a throttie control and a mixture control lever.
These controls are located on the control quadrant on the lower center of the
instrument panel {Figure 7-3) where they are accessible to both the pilet and
the copilot. The controls utilize teflon-lined control cables to reduce friction
and binding.

The throttle lever is used to adjust engine RPM. The mixture control
lever is used to adjust the air to fuel ratio. The engine is shut down by the
piacing of the mixture lever in the full tean position. For intormation on the
leaning procedure, see the Avco-Lycoming Operator’s Manual,

The friction adjustment Jever on the right side of the control quadrant
may be adjusted to increase or decrease the friction holding (he throttle and
mixture controis or to lock the controls in a selected position.

The carburetor heat control lever is located to the right of the control
quadrant on the instrument panel, The control is placarded with two
positions: ON (down), OFF {up).

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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CONTROL QUADRANT AND CONSOLE
Figure 7-5
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