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7.13 FUEL SYSTEM

Fuel is stored in two twenty-five gallon {24 gallons usable) fuel tanks,
giving the airplane a total capacity of {ifty U.S. gallons (48 gallons usable).
Each tank is equipped with a filier neck indicator tab to aid in determining
fuel remaining when the tanks are not fuil. Usable capacity to the bottom of
the indicator tab is 17 gallons. The tanks are sccured to the leading edge of
each wing with screws and nut plates, This allows removal for service or

inspection.

The fuel tank selector control (Figure 7-7) is located on the left side panel
forward of the pilot’s seat. The button on the selector cover must be depressed
and held while the handle 1s moved to the OFF position. The button releases
automatically when the handle is moved back to the ON position.

An auxtliary electric fue!l pump is provided in case of the {ailure of the
engine-driven pump. The electric pump should be ON for all tukeeffs and
landings and when switching tanks. The fuct pump switch is focated in the

switch panel above the throttle quadrant.
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, WARRIOR 1l DESCRIPTION & OPERATION
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION IPA-28-161, WARRIOQR 11

The fucl drains should be opened daily prior (o {irst Mght to cheek for
witer or sediment and proper fuel. Fach wtank hits an individual drain at the
bottoni, inboard rear corner. A fuel strainer, Tocated on the lower left lront
ol the ire wall, has a drain which ts accessible (rom owside the nose scetion.
The strainer should also be drained before the first flight of the day. Refer to
Scetion R for the complete fuet draining procedure,

Optional locking fucl caps are available lorall filkers. A single key wili (it
fuct caps, cabin door and baggage door compartments.

FFuel quiantity and Tuel pressure pauges are mounted ina gaige chuster
located on the left side of the instrument panel o the right of the control
wheel (refer to Figure 7-15).

Anoptional engine priming system isavailable to [acilitate starting. The
primer pump is located to the immediate left of the throtle quadrant (refer
to Figure 7-3),

7.15 ELECTRICAL SYSTEM

The clectrical system includes a 14-volt, 60-amp alternator; a 12-vol
battery: a voltage regulastor; an overvoltage relay and a master switch relay
(Figure 7-11). The battery is in o box, mounted on the forward right face of
the fire wall, The regulator and overveltage cetay are lovated on the forward
lefe side ol the fuselage behind the instrument panel,

Clectrical switches are located on the vight center instrument pancl {refer
lo Figure 7-15), and the circuit breakers are Jocated on the lower right
instrument panel (refer to Figure 7-13). A rheostat switch on the left side of
the switch panel controls the navigationad lights and the radio lights. The
simtlar switch on the righa side controls and dims the paned lights,

Standard clectrical accessories include a starter, electrie fucl pump, stall
warning indicator, cigar lighter, Tuel gauge. ammeter, and annuacialor
pancel.

CAUTION

Da not use cigar Lpghter receptacles as power
sourees lor any devices other than the cigar
highters supplicd with the airplane, Any other
device plugged into these recepractes may by
damaged,

REPORT: VB-1180 ISSULED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, WARRIOR I DESCRIPTION & OPERATION

The annunciator panclincludes alicrnater and low oil pressure indicator
lights. When the optional gyro system is instalted, the annunciator panelalso
includes a low vacuwm indicator hight. The annunciator panel lights are
provided only as a warning to the pilot that a systcm may not be operating
properly. and that hc should check and monuor the applicable system gauge
to determine when or if any necessary action is required.

Opuonal electrical accessories include navigation lights, wing tp
recognition lights, anti-colliston Light, landing hight, instrument lighting, and
cabin dome hight. Circuits will handle the addition of communications and
navigational equipment.

An optional light, mounted in the overhecad pancl, provides instrument
and cockpit lighting for might flying. The light is controlled by a rheostal
switch located adjacent to the light. A map light window in the lens is
actuated by an adjacent swilch,

WARNING

Anti-collision lights should not be operating
when Tying through cloud, fog or haze, since
the retlected light can produce spatial dis-
orientation. Strobe lights should not be used in
close proximity to the ground such as during
taxiing, takcof{ or landing.

Unlike previous generator systems, the ammeter as installed does not
show battery discharge; rather, it indicates the electrical load on the alter-
nator in amperes. With alt the electncalequipment ofl and the master switch
on, the ammeter will indicate the charging rate of the battery. As each
clectrical unit is switched on, the ammeter will indicaté the total ampere
draw ol all the units including the battery. For example, the average contin-
uous load for night Bight with radios onis about 30 amperes. This 30 ampere
value plus approximaltely 2 amperces for a fully charged battery will appear
cantinuously under these flight conditions. The amount of current shown on
the ammeter will tell immediately if the alternator system is operating
normally, as the ammount of current shown should equal the total amperage
drawn by the electrical equipment which 1s operating.

IForabnormal and/ er emergency operation and procedurcs, sce Section

An optional wing tip/ recognition light system consists of 2 lights {(one in
each wing tip} and is operated by a split landing light/recognition light
rocker type switch mounted on the switch panel.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
REVISED: JULY 12, 1985 7-11
2 Delaware State University

tukakrogr war morh on der el



SECTION 7 PIPER AIRCRAFT CORPORALI{N

DESCRIPTION & OPERATION PA-28-161, WARRIOR 1}
STARTER & sCCESSOMES ALTEANATOR FIELD
i o 1
184 ) %M {ga
[IN LINEY STARTER

SEOLENGID

0
.

STARTER
SWITCH

i

g1 = e

o G? Lignt Law® TEST

. K e

CIOAR : 2 I o o- zl
— LIGHTER —-
) CABIN B

LIGHT

SEARTER

o—-|
I—

e e e 7 S -
| EXTERNAL MASTER
| : BOLENDID
|
B | "o \
! € = [EN LENE } . ant
| | ~ 1
) L F s
: i ! :.n«ﬁ
| EXTERMAL !
| POWER 1
§ PECTPTACLE 1 | g '““"il
t i l_._'(},m_(\.ih. ;
I i _[’L ______ 1
- ALTERRATOR
~ SOURCE-POWER
RELAY ENERGITING CIRCUIT
ALT | BaT
AMMETER SLPARATE DATTEIRY A&
ALTERNAYOR SWIiTGHES
VOLTAGE voLmBi: I
Remi.ﬂgt mo'rccvm
ALTERMATOA

RADKQ INTERFERENCE
CAPACITOR

ALTERNATOR AND STARTER SCHEMATIC
Figure 7-11

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
7-12 D L.
2 Dotawae StateUniversity




PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, WARRIOR [I DESCRIPTION & OPERATION

CIRCUIT BREAKER PANEL
Figure 7-13

7.17 YACUUM SYSTEM™

The vacuuin system is designed to operate the air-deiven gyro instru-
meints. This includes the directional and attitude gyros when instailed. The
system consists of an engine driven vacuum pump, a vacuum regulator, a
filter and the necessary plumbing.

The vacuum pump is a dry-type pump. A shear drive protects the pump
from damage. If the drive shears, the gyros will beceeme inoperative.

A vacuum gauge, mounted on the Tar right instrument panel, provides a
pilot check for the system during operation. A decreasc in pressurc in a system
that remained constant over an extended period may indicate a dirty {ilter,
dirty screens, possibly a sticky vacuum regulator or leak in the system (a low
vacuum indicator light is provided in the annunciator panel). Zero pressure
would indicate a shearcd pump drive, defective pump, possibly a defective

*Optional cquipment
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-161, WARRIOR 11

gauge or collapsed line. In the event of any gauge variation from the norm,
the pilot should have a mechanic check the system 10 prevent possible
damage to the system components or eventual failure of the system,

A vacuum regulater is provided in the system to protect the gyros. The
valve is set so the normal vacuum reads 4.8 to 5.1 inches of mercury, a setting
which provides sufficient vacuum to operate all the gyros at their rated RPM.
Higher settings wiill damage the gyros and with a low setting the gyros will be
unrehiable. The regulator is located behind the instrument pancl. Vacuum
pressure, even though set correctly, can read lower at very high altitude
(ubove 12,000 {t), and at low engine RPM {usually on approach or during
training maneuvers). This 1S normal and should not be considered a
malfunction.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, WARRIOR I I)ESCRIP'I'ION & OPERATION

7.19 INSTRUMENT PANEL

The instrument pancl (Figure 7-13) is designed 1o accommeodate instru-
ments and avienics equipment for VFR and IFR {lights.

The radios and the circuit breakers are located on the upper and lower
right panel, respectively, and have circuits previded for the addition of
optional radic equipment. An optional radio master switch is located near
the top of the instrument panel between the radio stacks. 1t controls the power
to all radios through the aireraft master switch. An emergency bus switch is
also provided to supply auxiliary power to the avienics bus in event ofaradio
master switch circuit {ailure. The emergency bus switch i1s located behind the
lower right shin guard. left of the circuit breaker panel. An engine cluster is
Jocated to the right of the pilot control wheel and includes a fuel pressure
gauge, a right and left main fuel quantity gauge, an oil temperaturc gauge
and an oil pressure gauge.

Standard instruments include a compass, an airspeed indicator, a
tachometer, an altimeter, ap ammeter, an engine cluster, and an annunciator
panel. The coimpass is mounted on the windshield bow in clear view of the
pilet. The annunciator panel is mounted in the upper instrument panel to
warn the pilet of a possible malfunction in the aliernator, o1l pressure, or
vacuum syslems.

Instrument options available for the panel includes a suction gauge,
vertical speed indicator, attitude gyro, directional gyro, clock, tru-speed
indicator and a turn and slip indicator or turn coordinator. The atlitude gyro
and directional gyro are vacuum operated through the use of a vacuum
pump installed on the engine, while the turn and ship indicalor is electrically
operated. The vacuum suction gauge is on the far right of the instrumem
pancl.

ISSUED: AUGUST 13, 1982 REPORT: ¥B-1i80
: 115
D) Delaware State University
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SECTION 7 PIPER AJRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-161, WARRIOR I

7.21 PITOT-STATIC SYSTEM

The system supplies both pitot and static pressure for the airspeed
indicator, altimeter, and the optional vertical speed indicator (Figure 7-17).

Pitot and static pressure are picked up by a pitot head installed on the
bottom of the left wing and carried through pitot and siatic lines within the
wing and fuselage to the gauges on the instrument panel.

An alternate static source is available as optional equipment. The
control valve is located below the left side of the instrument panel. When the
valve is sel in the alternate position, the altimeter, vertical speed indicator
and airspeed indicatar will be using cabin air for static pressure. The storm
window and cabin vents must be closed and the cabin heater and defroster
must be on during alternale static source operation. The altimeter error is
less than 50 {eet unless otherwise placarded.

Both the pitot and static lines can be drained through separate drain
valves located on the lcft lower side of the fusclage interior,

A heated pitot head, which alleviates prablems with icing and heavy
rain, is available as optional equipment. The switch for the heated pitot head
is located on the clectrical switch panel to the left of the right control wheel,

To prevent bugs and water {from entering the pitot and static pressure
holes, a cover should be placed over the pitot head. A partially or complctely
blocked pitot head will give erratic or zero readings on the instruments.

NOTE

During the preflight, check to make sure the
pitol cover is removed.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, WARRIOR 11 DESCRIPTION & OPERATION
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, WARRIOR 11 DESCRIPTION & OPERATION

7.23 HEATING AND VENTILATING SYSTEM

Heat for the cabin interior and the defroster system is provided by a
shroud attached to the muffler (Figure 7-19). The amount of heat can be
regulated with the controls located on the far right side of the instrument
panel.

The airflow between front and rear seats can be regulated by the heat
diversion controls located on either side of the conscle atop the heat ducts.

CAUTION

When cabin heat is operaled, heat duct surface
becomes hot. This could result in burns if arms
or legs arc placed too close to heat duct outlets
or surface.

Fresh air tnlets are located in the leading edges of the wings near the
fuselage. At each front seat location there is an adjustable fresh air outlet on
the side of the cabin near the floor. Rear seat vents are optional. Cabin airis
 exhausted through an outlet located below the rear seat. '

An optional ovcrhead ventilating system with outlets over each seal is
also available. An additional option to aid in fresh air circulation on models
without air conditioning is a cabin air blower 1o force air through the over-
liead vent system. This blower is operated by a fan switch with four positions -
OFFE, LOW, MED, and HIGH, The switch is located on the right side of the
instrument panc! with the heater and defroster controis.

7.25 CABIN FEATURES

For ease of entry and exit and for pilot-passenger comfort, the {ront
seats are adjustable fore and aft. The right front seat tilts forward te allow
casy enlry to the rear seats, The cabiminteriorincludes a pilot storm window,
ash trays and armrests on each front seat, two map pockets and pockets on
the backs of the {ront seats.

The front seats can be equipped with optional headrests and optional
vertical adjustment.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
7-11
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-161, WARRIOR II

Shoulder harnesses with inertia reels are provided for each front seat
- occupant and, depending on the model year, are provided as standard or
optional equipment for the occupants of the rear seats. A check of the inertia
reel mechanism can be made by pulling sharply on the strap and checking
~ that the reel will lock in place under sudden stress. This locking feature
prevents the strap from extending and holds the occupant in place. Under
normal movement the strap will extend and retract as required. Shoulder
harnesses should be routinely worn during takeoff, landing and wheneveran
inflight emergency sitvation occurs.

7.27 BAGGAGE AREA

A 24 cubic foot baggage area, located behind the rear seat, is accessible
from the cabin or loaded through a large 20 x 22 inch outside baggape door
on the right side of the fuselage. Maximum capacity is 200 pounds. Tie-
down straps are available and they should be used at all times,

NOTE

1t is the pilot’s responsibility to be sure when
the bagpape isloaded that theaircraft C.G. falls
within the altowable C.G. range. (See Weight
and Balance Section.)

7.29 STALL WARNING
An approaching stall is indicated by an audible alarm located behind

the instrument panel. The indicator activates at between five and ten knots
above stall speed.

731 FINISH

acrylic lacquer. To keep the finish attractive, economy size spray cans of
touch-up paint are available from Piper Dealers,

An opticnal polyurethane finish is available.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 7
I'A-28-161, WARRIOR 1] DESCRIPTION & OPERATION

7.33 PIPER EXTERNAL POWER*

An optional starting installation known as Piper External Power(PEP)
is accessible through a receptacle located on the right side of the fuselage,
forward of the wing. Ancxternal battery can be connccled to the socket, thus
allowing the operater to crank the engine without having to gain access to
the wirplane’s battery. Instructions on a placard located on the cover of the
rceeptacle should be followed belore using the external power, For instruc-
tions on the use of the PEP see STARTING WITH EXTERNAL POWER
SOURCE in Section 4 - Normal Operating Procedures,

735 EMERGENCY LOCATOR TRANSMITTER*

The Emergency Localor Transmitter (ELT), when installed, is located in
the aft portion of the [usclage just below the stabilator leading edge and is
accessible through o plate on the night side of the fuselage. This plate is
attached with slotted-head nylon screws for ease of removal: these screws
may be readily removed with a variety of common items such as a dime, a
key, a knife biade, cie. If there are no tools avallable in an cinergency, the
screw heads may be broken off by any means. The ELT meets the require-
ments of FAR 91.52.

A battery replacement date i1s marked on the transmitter to comply with
FAA regulations, the battery must be replaced on or before this date, The
battery must also be replaced if the transmitier has been used in an emergency
situation or, if the accumulated test time exceeds one hour, orif the unit has
been inadvertently activated for an undetermined time period.

NOTE

I for any reason a lest transmissicn is
nceessary, the fest transmission should be
conducted only in the first five minutes of any
hour and limited to threc audio sweeps. If the
tests must be made at any other tume, the tests
should be coordinated with the ncarest FAA
tower or flight service station.

*Oplional equipment

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
REVISED: JULY £5, 1983 ) Detaware State University 7-23
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-161, WARRIOR 11

NARCO ELT 10 OPERATION

On the ELT unit itself is a three position switch placarded ON, OFF and
ARM. The ARM position sets the ELT so that it will transmit after impact
and will continue to transmit until its battery is drained. The ARM position
is selected when the ELT is installed in the airplane, and it should remain in
that position. '

To use the ELT as a portable unitin an emergency, remove the cover and
unlatch the unit from its mounting base. The antenna cable is disconnected
by & left guarter-turn of the knurled nut and a pull. A sharp tug on the two
small wires will break them loose. Deploy the self-contained antenna by
pulling the plastic tab marked PULL FULLY TO EXTEND ANTENNA.
Move the switch to ON to activate the transmitter,

In the event the transmitter is activated by an impact, it can anly he
turned off by moving the switch on the ELT unit1o0 OFF. Normal operation
can then be restored by pressing the small clear plastic reset button located
on the top of the front face of the ELT and then movingthe switch to ARM.

A pilot’s remote switch located on the left side panelis provided 1o allow
the transmitter to be turned on from instde the cabin. The pilots remote
switch is placarded ON and ARMED. The switch is normally in the
ARMED position. Moving the switch to ON will activate the transmitter,
Maoving the switch back to the ARMED posttion will turn off the transmitter
only if the impact switch has nat been activated.

The ELT should be checked to make certain the unit has not been
activated during the ground check. Check by selecting 121.50 MHz on an
operating receiver. If there is an osciilating chirping sound, the ELT may
hive been activated and should be turned off immediately. This requires
removal of the access caver and moving the switch to OFF, then press the
reset hution and return the switch 1o ARM. Recheck with the receiver Lo
ascertain that the transmitter is silent.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, WARRIOR Li DESCRIPTION & OPERATION

7.37 AIR CONDITIONING*

The air conditioning system is a recirculating air system. The major
itcms include cvaporator, condenser, compressor, hlower, switches and
temperature controis,

The evaporator is focated behind the left rear side of the baggape
compartment. This cools the air that is used {or air conditioning,

The condenser is mounted on a retractable scoop located on the bottom
of the fuselage and to the rear of the baggage compartment arca. The scoop
extends when the atr conditioner s ON and retracts to a flush position when
the system s OFF.

The compressar is mounted on the forward right underside of the
engine. H has an electric clutch which automatically engages or disengages
the compressor 1o the belt drive system of the compressor.

An electrical blower 1s mounted on the aft side of the rear cabin panel.
Air from the baggage area 1s drawn through the evaporator by the blower
and distributed through an overhead duct to individual outlets located
adjacent to each occupant.

The switches and temperature contrel are located on the lower right side
of the mmstrument panel in the climate control center panel. The temperature
control regulates the desired temperature of the cabin, Turn the control
clockwise for increased cooling. counterclockwise {or decreased cooling.

Located inboard of the temperature control is the fan speed switch and
the air conditioning ON-OFF switch. The fan can be operated independently
of the aircondinoning. However, it must be on for air conditioner operation.
Turming cither switch off will disengage the compressor cluich and retract
the condenser door, Cooling airshould be felt within one minute after the air
conditioner is turned on.

NOTE

I the system 1s not operating in 5 minutcs, turn
the system OFF until the fault is corrected.

*Optional equipment

ISSUED: AUGUST 13, 1982 REFORT: VB-1180
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-161, WARRIOR 1}

The FAN switch allows operation of the fan with the air conditioner
turned OFF to aid cabin air circulation if desired. A LOW, MED or HIGH
flow of air can be selected to the air conditioner outlets located in the over-
head duct. The outlets can be adjusted or turned off by cach occupant to
regulate individual cooling effect.

The DOOR OPEN indicator light is located to the left of the radio stack
in front of the pilot. The light illuminates whenever the condenser door is
open and remains on until the door is closed.

A circuit breaker located on the circuit breaker panel protects the ai
conditioning clectrical system.

Whenever the throttle is in the full throttle position, it actuates a micra
switch which disengages the coinpressor and retracts the scoop. Thisis done
to obtain maximum power and maximum rate of climb. The fan continues
to operate and the air will remain cool for approximately one minute. When
the throttle 1s retarded approximately 1/4 inch, the clutch will engage and
the scoop will extend, again supplying cool, dry air.

1.39 CARBURETOR ICE DETECTION SYSTEM*
A carburetor ice detection system is available as optional equipment.

The system consists of a control box mounted on the instrument panel,a
probe sensor mounted in the carburetor and a red warning light to indicate
the presence of ice in the carburetor, If ice is present apply full carburetor
heat. Refer to Carburetor lcing, Section 3, Emergency Procedures. To adjust
the system for critical ice detection, first turn on the atrplanes master switch
and then turn on the ice detection unit. Turn the sensitivity knob fully
counterclockwise causing the carb. ice light to comie on. Now rotate the
sensitivity knob back (clockwise) until the ice light just goes out. This
establishes the critical setting.

WARNING
‘This instrument is approved as optional cquip-

ment only and Flight Operations should not be
predicated on its use.

*Optional equipment
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