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PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-161, WARRIOR II GENERAL

SECTION 1
GENERAL

1.1 INTRODUCTION

This Pilot’'s Operating Handbook is designed for maximum utilization
as an operating guide for the pilot. It includes the material required to be
furnished to the pilot by C.A.R. 3 and FAR Part 21, Subpart J. It also
contains supplemental data supplied by the airplane manufacturer.

This handbook is not designed as a substitute for adequate and
competent flight instruction, knowledge of current airworthiness directives,
applicable federal air regulations or advisory circulars. It is not intended to
be a guide for basic flight instruction or a training manual and should not be
used for operational purposes unless kept in a current status.

Assurance that the airplane is in an airworthy condition is the
responsibility of the owner. The pilot in command is responsible for
determining that the airplane is safe for flight. The pilot is also responsible
for remaining within the operating limitations as outlined by instrument
markings, placards, and this handbook.

Although the arrangement of this handbook is intended to increase its
in-flight capabilities, it should not be used solely as an occasional operating
reference. The pilot should study the entire handbook to familiarize himself
with the limitations, performance, procedures and operatlonal handling
characteristics of the airplane before flight.

The handbook has been divided into numbered (arabic) sections, each
provided with a “finger-tip” tab divider for quick reference. The limitations
and emergency procedures have been placed ahead of the normal
procedures, performance and other sections to provide easier access to
information that may be required in flight. The "Emergency Procedures™
Section has been furnished with a red tab divider to present an instant
reference to the section. Provisions for expansion of the handbook have
been made by the deliberate omission of certain paragraph numbers, figure
numbers, item numbers and pages noted as being intentionally left blank.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-161, WARRIOR II GENERAL
1.3 ENGINES
(a) Number of Engines 1
(b) Engine Manufacturer Lycoming
(c) Engine Model Number 0-320-D2A or 0-320-D3G
{d) Rated Horsepower 160
() Rated Speed (rpm) 2700
(f) Bore (inches) 5.125
(2) Stroke (inches) 3.875
(b) Displacement (cubic inches) 319.8
(i) Compression Ratio 8.5:1
( Engine Type Four Cylinder, Direct Drive,
Horizontally Opposed,
Air Cooled
1.5 PROPELLERS
(a) Number of Propellers 1
(b) Propeller Manufacturer Sensenich
(c) Model 74DM6-0-60 or
74DM6-0-58
(d) Number of Blades 2
(e) Propeller Diameter (inches)
(1) Maximum 74
(2) Minimum 72
(6 Propeller Type Fixed Pitch
1.7 FUEL
AVGAS ONLY
(a) Fuel Capacity (U.S. gal) (total) 50
(b) Usable Fuel (U.S. gal) (total) 48
(¢) Fuel
(1) Minimum Octane 100 Green or 100LL Blue
Aviation Grade
(2) Alternate Fuel Refer to Fuel Requirements,
Section 8 - Handling, Servicing
and Maintenance.

ISSUED: AUGUST 13, 1982
REVISED: SEPTEMBER 12, 1990
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SECTION 1 PIPER AIRCRAFT CORPORATION

GENERAL PA-28-161, WARRIOR I
19 OIL
(a) Oil Capacity (U.S. quarts) 8
(b) Oil Specification Refer to latest issue

of Lycoming Service
Instruction 1014.
(c) Qil Viscosity per Average Ambient
Temp. for Starting

Single Multi

(1) Above 60°F S.AE. 50 S.AE.400r 50

(2) 30°F 1o 90°F S.A.E. 40 S.AE. 40

(3) O0°F to 70°F S.AE. 30 S.AE.40or

20W-30

(4) Below 10°F S.AE.20 S.A.E. 20W-30

1.11 MAXIMUM WEIGHTS

Normal Utility

(a) Maximum Takeoff Weight (1bs) 2440 2020

(b) Maximum Ramp Weight (1bs) 2447 2027

(c) Maximum Landing Weight (Ibs) 2440 2020
(d Maximum Weight in Baggage

Compartment (lbs) 200 0

1.13 STANDARD AIRPLANE WEIGHTS

Refer to Figure 6-5 for the Standard Empty Weight and the Useful
Load.

1.15 BAGGAGE SPACE

(a) Compartment Volume (cubic feet 24

(b) Maximum Ramp Weight (lbs) 22

() Maximum Landing Weight (Ibs) 20
1.17 SPECIFIC LOADINGS

(a) Wing Loading (Ibs per sq ft) 14.4

(b) Power Loading (Ibs per hp) 15.3
REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-28-161, WARRIOR II LIMITATIONS

SECTION 2

LIMITATIONS

2.1 GENERAL

This section provides the “FAA Approved” operating limitations,
instrument markings, color coding and basic placards necessary for
operation of the airplane and its systems.

This airplane must be operated as a normal or utility category airplane
in compliance with the operating limitations stated in the form of placards
and markings and those given in this section and handbook. ’

Limitations associated with those optional systems and equipment
which require handbook supplements can be found in Section 9 (Supple-
ments).

2.3 AIRSPEED LIMITATIONS
SPEED KIAS KCAS

Never Exceed Speed (VNE) - Do not
exceed this speed in any operation. 160 153

Maximum Structural Cruising Speed

(VNO) - Do not exceed this speed

except in smooth air and then only

with caution. 126 122

Maximum Flaps Extended Speed
(VrE) - Do not exceed this speed
with the tlaps extended. 103 100

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-161, WARRIOR 11

SPEED KIAS

Design Maneuvering Speed (Va) -
Do not make full or abrupt control
movements above this speed.

KCAS

At 2440 LBS. G.W. 11 108
At 1531 LBS. G.W. 88 89
CAUTION
Maneuvering speed decreases at lighter weight
as the effects of aerodynamic forces become
more pronounced. Linear intérpolation may be
used for intermediate gross weights. Maneu-
vering speed should not be exceeded while
operating in rough air.
2.5 AIRSPEED INDICATOR MARKINGS
MARKING KIAS
Red Radial Linc (Never Exceed) 160
Yellow Arc (Catition Range - Smooth Air Only) i26 to 160
Green Arc (Normal Operating Range) 50 to 126
White Arc (Flap Down) 44 1o 103
2.7 POWER PLANT LIMITATIONS
(a) Number of Engines 1
(b) Engine Manufacturer Lycoming
(c) Engine Model No. 0-320-D2A or 0-320-D3G
(d) Engine Opcrating Limits
(1) Maximum Horsepower 160
(2) Maximum Rotation Speed (RPM) 2700
(3) Maximum Oil Temperature 245°F
(e) Oil Pressure
Minimum (red line) 25 PSI
Maximum (red line) 100 PSI
() Fuel Pressure
Minimum (red line) .5 PSI
Maximum (red line) 8 PSI
(g) Fuel (AVGAS ONLY)
(minimum grade) 100 or 100LL Aviation Grade
REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 2

PA-28-161, WARRIOR I LIMITATIONS
(h) Number of Propellers 1
(i) Propeller Manufacturer Sensenich
() Propeller Model 74DM6-0-60 or
74DM6-0-58

(k) Propeller Diameter
Minimum 72 IN.
Maximum 74 IN.

@ 74DM6-0-60 Propeller Tolerance
(static rpm at maximum permissible
throttie setting, Sea Level, ISA) Not above 2430 RPM
Not below 2330 RPM

NOTE

Refer to the airplane maintenance manual for test
procedure to delermine approved static rpm
under non standard conditions.

(m) 74DM6-0-58 Propeller Tolerance
(static RPM at maximum permissible
throttle setting, Sea Level, ISA) Not above 2465 RPM
Not below 2365 RPM

NOTE

Refer to the airplane maintenance manual for test
procedure to determine approved static rpm
under non standard conditions.

29 POWER PLANT INSTRUMENT MARKINGS
(a) Tachometer

Green Arc (Normal Operating Range) 500 to 2700 RPM
Red Line (Maximum Continuous Power) 2700 RPM

(b) Oil Temperature
Green Arc (Narmal Operating Range) 75° to 245°F
Red Line (Maximum) 245°F
ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 2 PIPER ATRCRAFT CORPORATION

LIMITATIONS

PA-28-161, WARRIOR II

29 POWER PLANT INSTRUMENT MARKINGS (Continued)

(c) Oil Pressure
Green Arc (Normal Operating Range)
Yellow Arc (Cantion Range) (Idle)
Yellow Arc (Ground Warm-Up)
Red Line (Minimum)
Red Line (Maximum)

(d) Fuel Pressure
Green Arc (Normal Operating Range)
Red Line (Minimum)
Red Line (Maximum)

2.11 WEIGHT LIMITS

(a) Maximum Weight
(b) Maximum Ramp Weight

60 to 90 PSI
25 10 60 PSI
90 to 100 PSI
25 PSI

100 PSI

Sto8PSI
SPSI
8 PSI

Normal Utility
2440 LBS 2020 LBS
24471LBS 2027 LBS

(¢) Maximum Baggage 200 LBS OLBS
NOTE
Refer to Section 5 (Performance) for maximum
weight as limited by performance.
REPORT: VB-1180 ISSUED: SEPTEMBER 12, 1990
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-161, WARRIOR I

2.13 CENTER OF GRAVITY LIMITS
(a) Normal Category

Weight Forward Limit Rearward Limit
Pounds Inches Aft of Datum  Inches Aft of Datum
2440 88.3 93.0
1950 (and less) 83.0 93.0

(b) Utility Category

Weight Forward Limit Rearward Limit
Pounds Inches Aft of Datum  Inches Aft of Datum
1950 (and less) 83.0 93.0
2020 83.8 93.0
NOTES

Straight line variation between points given,

The datum used is 78.4 inches ahead of the wing
leading edge at the inboard intersection of the
straight and tapered section.

It is the responsibility of the airplane owner and
the pilot to insure that the airplane is properly
loaded. See Section 6 (Weight and Balance) for
proper loading instructions.

215 MANEUVER LIMITS

(a) Normal Category - All acrobatic maneuvers including spins
prohibited.

(b) Utility Category - Approved Maneuvers for bank angles exceeding
60°:

Entry Speed
Steep Turns 111 KIAS
Lazy Eights 111 KIAS
Chandelles 111 KIAS
REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-28-161, WARRIOR II LIMITATIONS

2,17 FLIGHT LOAD FACTORS

Normal Utility

(a) Positive Load Factor (Maximum) 38G 44 G
(b) Negative Load Factor (Maximum) No inverted maneuvers
approved

2.19 KINDS OF OPERATION EQUIPMENT LIST

This airplane may be operated in day or night VFR, day or night IFR
when the appropriate equipment is installed and operable.

The following equipment list identifies the systems and equipment upon
which type certification for each kind of operation was predicated and must
be installed and operable for the particular kind of operation indicated.
However, certain operations may be authorized with certain listed equip-
ment and/or systems inoperative under certain conditions and under
provisions defined by a current Minimum Equipment List (MEL) approved
by the FAA which is dated concurrently with or after this Pilot’s Operating
Handbook and FAA Approved Airplane Flight Manual and authorized
under an operating regulation which provides for use of an MEL.

(a) Day VFR
(1) Airspeed indicator
(2) Altimeter
(3) Magnetic compass
(4) Tachometer
(5) Oil pressure indicator
(6) Oil temperature indicator
(7) Fuel pressure indicator
(8) Fuel quantity indicator - each tank
(9) Volt-ammeter
(10) Elevator/rudder trim indicator
(11) Alternator
(12) Safety restraint - each occupant

(b) Night VFR
(1) All equipment required for Day VFR
(2) Position lights
(3) Instrument lights
(4) Anti-collision (strobe) lights

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-161, WARRIOR 11

(c) Day IFR
(1) All equipment required for Day VFR
(2) Vacuum pump
(3) Gyro suction indicator

(d) Night IFR
(1) All equipment required for Day and Night VFR
(2) All equipment required for Day IFR

NOTE

The above system and equipment list does not
include specific flight instruments and commu-
nication/navigation equipment required by the
FAR Part 91 and 135 operating requirements.

2.21 FUEL LIMITATIONS

(a) Total Capacity 50 U.S. GAL
(b) Unusable Fuel 2 U.S. GAL
The unusable fuel for this airplane has
been determined as 1.0 gallen in each
wing in critical flight attitudes.
(c¢) Usable Fuel 48 U.S. GAL
The usable fuel in this airplane has been
determined as 24.0 gallons in each wing.

2.23 NOISE LEVEL
The noise level of this aircraft is 72.9 dB(A).

No determination has been made by the Federal Aviation Adminis-
tration that the noise levels of this airplane are or should be acceptable or
unacceptable for operation at. into, or out of, any airport.

The above statement notwithstanding, the noise level stated above has
been verified by and approved by the [ederal Aviation Administration in
noise level test flights conducted in accordance with FAR 36. Noise
Standards - Aircraft Type and Airworthiness Certification. This aircraft
model is in compiiance with all FAR 36 noise standards applicable to this

type.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-28-161, WARRIOR I1 EMERGENCY PROCEDURES

SECTION 3

EMERGENCY PROCEDURES

3.1 GENERAL

The recommended procedures for coping with various types of
emergencies and critical situations are provided by this section. All of
required (FAA regulations) emergency procedures and those necessary for
operation of the airplane as determined by the operating and design features
of the airplane are presented.

Emergency procedures associated with those optional systems and
equipment which require handbook supplements are provided in Section 9
{Supplements).

The first portion of this section consists of an abbreviated emergency
check list which supplies an action sequence for critical situations with
little emphasis on the operation of systems.

The remainder of the section is devoted to amplified emergency
procedures containing additional information to provide the pilot with a
more complete understanding of the procedures.

These procedures are suggested as a course of action for coping with the
particular condition described, but are not a substitute for sound judgement
and common sense. Pilots should familiarize themselves with the procedures
given in this section and be prepared to take appropriate action should an
emergency arise.

Most basic emergency procedures, such as power off landings, are a
normal part of pilot training. Although these emergencies are discussed
here. this information is not intended to replace such training, but only to
provide a source of reference and review, and to provide information on
procedures which are not the same for all aircraft. It is suggested that the
pilot review standard emergency procedures periodically to remain
proficient in them.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
REVISED: JUNE 28, 1984 31



PIPER AIRCRAFT CORPORATION SECTION 3
PA-28-161, WARRIOR II EMERGENCY PROCEDURES

3.3 EMERGENCY PROCEDURES CHECKLIST
ENGINE FIRE DURING START

Y 2 Y 3 e crank engine
MIXTUTE e e s Wialbn sy wane S0, 15 H0 8 0 b cm¥og P mmevms (ns T e idle cut-off
Throttle maiie s e v ain Fonsemvavaiesiil «coovsreasanas open
Electric fuel pump ...t iniiiii i OFF
Fuel Selector i yamyie st o i Ve sl St Vi OFF

Abandon if fire continues

ENGINE POWER LOSS DURING TAKEOQFF
If sufficient runway remains for a normal landing, land straight ahead.

If insufficient runway remains:

Maintain safe airspeed

Make only shallow turn to avoid obstructions
Flaps as situation requires

If sufficient altitude has been gained to attempt a restart:
Maintain safe airspeed

Fuel selector . vvv it iiiiiten i carennenarennnnanss switch to tank

containing fuel
Electric fUEl PUIMP + ot iiieneiinneanniinassssensnnes check ON
MIEXTUTE  wvicin e i:aiire, siiie e Wars /8 518 4w s e s Wa0 450000 4 0 0 s o 0 o0 check RICH
L@ 0100 = (o 1 1=~ | S ON
25 1o ¢ 1) o locked

If power is not regained, proceed with power off landing.

ENGINE POWER LOSS IN FLIGHT

Fuel SEleCtOor . vvivvirunnr ivareerrocsrrsnorasneensss switch to tank
containing fuel

Electric fUel PUINID v uuuvvrnvvnnneenierearineresranisininsiins ON
IMIRUUTE it 0oyl i s o i o P a0 o T v 3 RICH
Carburetor heat. . v vvereverier ettt nraeaaaanns ON
ENgine aUZES . v.vvvneureeiontiinroresinnsonnss check for indication
of cause of power loss

L3 31537 PR PG check locked

If no fuel pressure is indicated. check tank selector position to be sure it is
on a tank containing fuel,

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 3 PIPER AIRCRAFT CORPORATION
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When power is restored:
Carburetor heater . ...v it iie i iie i OFF
Electric fuel pump . ...t i i e OFF

If power is not restored. prepare for power off landing.

Trim for 73 KIAS

POWER OFF LANDING

Locate suitable field.

Establish spiral pattern.

1000 ft. above field at downwind position for normal landing approach.

When field can easily be reached slow to 63 KIAS for shortest landing.

Touchdowns should normally be made at lowest possible airspeed with
full flaps.

When committed to landing to landing:

Ignition . ...t e OFF
Master SWILCH & vt ittt ittt ittt e i e OFF
Fuel seleCtor .....cuwies i einissis sveesas sas swes s sose s o s OFF
1 4§ idle cut-off
Seat belts and harnesses .........cooririrrienn i rnniaaaians tight

FIRE IN FLIGHT
SoUTCE Of fITe . ottt i it in st ensnaaannsianaenannns check

Electrical fire (smoke in cabin):

Master SWItCh ..ot iiii i iie it iicaentta et aaaaeanenn OFF
Vents..... S R R B S G R SR e R e B e B S0 open
Cabin Beat v i i vt ittt te e n e et sensaseserananenansss OFF

Land as soon as practical.

Engine fire:

o0 T B3 [ o5 o) R OFF
TREOtIE oottt et et ie e ere e nasee e e eenesnenaennns CLOSED
MUK UTE t oottt rnsanraneesoensnsnssnnnerensssssnsss idle cut-off
Electric fuel pump ....ooiivi it i check OFF
| 03 813 U P OFF
DFTOSIET . wyma e o atas o a s BTG aE & Ao Rl STFTIET e ¢ v o v s OFF

Proceed with POWER OFF LANDING procedure.

REPORT: VB-1180 ISSUED: AUGUST 3, 1982
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LOSS OF OIL PRESSURE

Land as soon as possible and investigate cause.
Prepare for power off landing.

LOSS OF FUEL PRESSURE

Electric fUCL PUIMP ..ooieeiiieieeeie et s s s enaesbe s s ese s enssereenen ON
) (S Y] (=T33 (o) check on full tank
HIGH OIL TEMPERATURE

Land at nearest airport and investigate the problem.
Prepare for power off landing.

ELECTRICAL FAILURES
NOTE

When operating with light electrical load and a
fully charged battery, the Alternator Inop. light
may illuminate due to minimal alternator output.
If the alternator is functional a slight increase in
electrical load should extinguish the Inop.
indication.

ALT annunciator light illuminated:

ATNINCIET jypunppsnomsnssssiessmmei it e i i Check to verify inop. alt.

If ammeter shows zero:

ALT switch scvsisammmmmminisimi s b s s s s s esass OFF

Reduce electrical loads to minimum:

ALT CIrcUit BIEAKET ... es e s e aee e s ereannn Check and reset
as required

ALT SWIECH oot eeeeee e e e e e e ON

If power not restored:

ALT SWILCR vttt ees e et e e sae e s er s eeeseesennns OFF

If alternator output cannot be restored, reduce electrical loads and land as soon
as practical. The battery is the only remaining source of electrical power.

ELECTRICAL OVERLOAD (Alternator over 20 amps above known
electrical load)

N B S 1 O PE ON
BATT SWIICHL ettt ettt e ettt e s e s roea e senseeseene s e senesnanes OFF
ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-28-161, WARRIOR II

If alternator loads are reduced:
Electrical 10ad ......cccooooiiiiiiiiiiiicciiccie e Reduce to Minimum

Land as soon as practical.
NOTE

Due to increased system voltage and radio
frequency noise, operation with ALT switch ON
and BATT switch OFF should be made only
when required by an electrical system failure.

If alternator loads are not reduced:
AT SWIECI 11ttttiieeeisseieeessieesssiesesseeeesetasesseeessaeasaeeesesnessmesemeeseeeeeeeeaeesaaaeaesaaans OFF
BATT SWItCh .ottt As required

Land as soon as possible. Anticipate complete electrical failure.

SPIN RECOVERY
TRIOUIE .ot am s ne s netennensons idle
AGIEIONS ..ottt e eb e sr e s s s s s ereraee neutral
RUAAET ..ottt full opposite to
direction of rotation
Control Wheel iswasmmmsssiomsss i i toetisne e seeereresmesnesessesses full forward
RUAAEr .isuzocicimsmusstintivmmnmmmo s sis i sitiatisineenn sooneeseeesoronssassmsenness neutral (when
rotation stops)
Control Wheel ......ccociiiiiiiie e as required to smoothly
regain level flight attitude

OPEN DOOR

If both upper and lower latches are open, the door will trail slightly open and
airspeeds will be reduced slightly.

To close the door in flight:
Slow airplane to 89 KIAS

CaDIN VENES ..ot s e s s s esmanns close
STOIMN WINAOW ..ottt et st open
REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 3

PA-28-161, WARRIOR 11 EMERGENCY PROCEDURES
Ifupperlatch is open. ... .ottt i, latch
If side latchisopen .......c.oiiviininnenann, pull on arm rest while

moving latch handle to
latched position.

If both latches are open. .....c.oiiiiiiiiionrinnnnn.. latch side latch
then top latch

ENGINE ROUGHNESS

Carburetor heat. .. .ottt e ON
If roughness continues after one min:
Carburetor heat. ... i i e et e OFF
MIXLUIE Lot v i adjust for max.
smoothness
Electric fuel PUmMpP oo i ie it iiiei et ienenenasnnnnnnn ON
Fuel selector .o ittt switch tanks
BN ing iUgeS ottt ittt it ettt aaa ettt et e, check
Magneto switch o ie i i i e e L. then R
then BOTH

If operation is satisfactory on either one. continue on that magneto at
reduced power and full RICH mixture to first airport.

Prepare for power off landing.

CARBURETOR ICING

Carburetor heaty s svie i sie s e o o aaie i o ON
MIXEUTE ... .. emie sisies siesiam @0 me &6 see s o e adjust for max.

smoothness
ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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3.5 AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

The following paragraphs are presented to supply additional infor-
mation for the purpose of providing the pilot with @ more complete under-
standing of the recommended course of action and probable cause of an
cmergency situation.

3.7 ENGINE FIRE DURING START

Engine fires during start are usually the result of overpriming, The first
attempt to extinguish the fire is to try to start the engincand draw the exeess
{fuel back into the induction system.

ICa fire is present before the engine has started. move the mixture
control to idle cut-off, open the throttle and crank the engine. This is an
attempt to draw the fire back into the engine,

I the engine has started. continue operating to try to pull the fire into
the engine.

In cither case (above). il fire continues more than a few seconds. the
fire should be extinguished by the best available ¢xternal means,

The fuel selector valves should be OFF and the mixture at idle cut-ofl
if an external fire extinguishing method is to be used.

3.9 ENGINE POWER LOSS DURING TAKEOFF

The proper action to be taken if loss of power occurs during takeoft will
depend on the circumstances of the particular situation.

I sufficient runway remains to complete anormal landing, land straight
ahead.

I insulficicnt runway remains. maintain a safe ainspeed and make only
a shallow wirn if necessary to avoid obstructions. Use of flaps depends on
the circumstances. Normally, flaps should be fully extended for touchdown.

W sufficient altitude has been gained to attempta restart. maintain a sale
airspeed and switch the fuel selector to another tank containing fuel. Check
the cleetric Muel pump to insure that it is ON and that the mixture is RICH.
The carburetor heat should be ON and the primer locked.

ISSUED: AUGUST 13, 1982 REPORT VB-1180
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!f engine failure was caused by fuel exhaustion, power will not be
regained after switching fuel tanks until the empty fuel lines are filled. This
may require up to ten seconds.

If power is not regained, proceed with the Power Off l.anding proced ure
(refer to the emergency check list and paragraph 3.13).

3.11 ENGINE POWER LOSS IN FLIGHT

Complete engine power loss is usually caused by fuel flow interruption.
and power will be restored shortly after fuel flow is restored. If power loss
occurs at a low altitude, the first step is to prepare for an emergency landing
(refer to paragraph 3.13). An airspeed of at least 73 KIAS should be main-
tained.

If altitude permits, switch the fuel selector to another tank containing
fuel and turn the electric fuel pump ON. Move the mixture controlto RICH
and the carburetor heat to ON. Check the engine gauges [or an indication
of the cause of the power loss. Check toinsure the primeris locked. If no fuel
pressure is indicated, check the tank selcctor position to be sure it is on a
tank containing fuel.

When power is restored move the carburetor heat to the OFF position
and turn OFF the electric fuel pump.

If the preceding steps do not restore power, prepare for an emergency
landing.

If time permits, turn the ignition switch to L then to R then back to
BOTH. Move the throttle and mixture control levers to different settings.
This may restore power if the problem is too rich or too'too lean a mixture
or if there is a partial fuel system restriction. Try other fuel tanks. Water in
the fuel could take some time to be used up, and allowing the engine to
windmill may restore power. If power loss is due to water, fuel pressure
indications will be normal.

If engine failure was caused by fuel exhaustion, power will not be
restored after switching fuel tanks until the empty fuel lines are filled. This
may required up to ten seconds.

If power is not regained, proceed with the Power Off Landing procedure
(refer to the emergency checklist and paragraph 3.13).

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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3.13 POWER OFF LANDING

If loss of power occurs at altitude. trim the aircraft for best gliding angle
(73 KIAS) and look for a suitable field. If measures taken to restore power
are not effective. and if time permits. check your charts for ajrports in the
immediate vicinity: it may be possible to land at one if you have sufficient
altitude. If possible, notify the FAA by radio of your difficulty and inten-
tions, [f another pilot or passenger is aboard. let him help.

When you have located a suitable field, establish a spiral pattern around
this field. Try to be at 1000 feet above the field at the downwind position
to make a normal landing approach. When the field can easily be reached.
slow to 63 KIAS for the shortest landing. Excess altitude may be lost by
widening your pattern, using flaps or slipping. or a combination of these.

Touchdown should normally be made at the lowest possible airspeed.

When committed to a landing. shut OFF the master and ignition
switches. Flaps may be used as desired. Turn the fuel selector valve to OFF
and move the mixture to idle cut-off. The seat belts and shoulder harnesses
should be tightened. Touchdown should be normally made at the lowest
possible airspeed.

3.15 FIRE IN FLIGHT

The presence of fire is noted through smoke. smell and heat in the cabin.
It is essential that the source of the fire be promptly identified through
instrument readings. characteristics of the smoke. or other indications since
the action to be taken differs somewhat in each case.

Check for the source of the fire first.

If an clectrical fire is indicated (smoke in the cabin). the master switch
should be turned OFF. The cabin vents should be opened and the cabin heat
turned OFF. A landing should be made as soon as possibie,

IT an engine fire is present. switch the fuel selector to OFF and close the
throttic. The mixture should be at idle cut-off. Turn the clectric fucl pump
OFF. In all cases, the heater and defroster should be OFF. If radio commu-
nication is not required. select master switch OFF. Proceed with power off
landing pracedure,

ISSUED: AUGUST 13, 1982 REPORT VB-1180
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NOTE

The possibility of an engine fire in flight is
extremely remote. The procedure given is
general and pilot judgement should be the
determining factor for action in such an
emergency.

3.17 LOSS OF OIL PRESSURE

Loss of oil pressure may be either partial or complete. A partial loss of
oil pressure usually indicates a2 malfunction in the oil pressure regulating
system, and a landing should be made as soon as possible to investigate the
cause and prevent engine damage,

A complete loss of oil pressure indication may signify oil exhaustion or
may be the result of a faulty gauge. In either case, proceed toward the nearest
airport,and be prepared for aforced landing. If the problem is not a pressure
gauge malfunction. the engine may stop suddenly. Maintain altitude until
such time as a dead stick landing can be accomplished. Don't change power
settings unnecessarily, as this may hasten complete power loss.

Depending on the circumstances, it may be advisable to make an off
airport landing while power is still available, particularly if other indications
of actual oil pressure loss, such as sudden increases in temperatures, or oil
smoke, are apparent, and an airport is not close.

If engine stoppage occurs, proceed with Power Off Landing.

3.19 LOSS OF FUEL PRESSURE

1f loss of fuel pressure occurs, turn ON the electric fuel pump and check
that the fuel selector is on a full tank.

If the problem is not an empty tank. land as soon as practical and have
the engine-driven fuel pump and fuel system checked.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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3.21 HIGH OIL TEMPERATURE

An abnormally high oil temperature indication may be caused by a low oil
level, an obstruction in the oil cooler, damaged or improper baffle seals, a
defective gauge, or other causes. Land as soon as practical at an appropriate
airport and have the cause investigated.

A steady, rapid rise in oil temperature is a sign of trouble. Land at the
nearest airport and let a mechanic investigate the problem. Watch the oil pressure
gauge for an accompanying loss of pressure.

3.23 ELECTRICAL FAILURES
NOTE
When operating with light electrical load and a
fully charged battery, the Alternator Inop. light
may illuminate due to minimal alternator output.
If the alternator is functional a slight increase in
electrical load should extinguish the Inop.
indication.

Loss of alternator output is detected through zero reading on the ammeter,
Before executing the following procedure, ensure that the reading is zero, and not
merely low, by actuating an electrically powered device, such as the landing
light. If no increase in the ammeter reading is noted, alternator failure can be
assumed.

The electrical load should be reduced as much as possible. Check the
alternator circuit breakers for a popped circuit.

The next step is to attempt to reset the overvoltage relay.This is accomplished
by moving the ALT switch to OFF for one second and then to ON. If the trouble
was caused by a momentary overvoltage condition (16.5 volts and up) this procedure
should return the ammeter to a normal reading.

If the ammeter continues to indicate ZERO output, or if the alternator will
not remain reset, turn off the ALT switch, maintain minimum electrical load and
land as soon as practical. All electrical load is being supplied by the battery.

3.24 ELECTRICAL OVERLOAD (Alternator over 20 amps above known
electrical load)

If abnormally high alternator output is observed (more than 20 amps above
known electrical load for the operating conditions), it may be caused by a low
battery, a battery fault or other abnormal electrical load. If the cause is a low
battery, the indication should begin to decrease toward normal within 5 minutes.
If the overload condition persists, attempt to reduce the load by turning off
non-essential equipment.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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Turn the BATT switch OFF and the ammeter should decrease. Turn the
BATT switch ON and continue to monitor the ammeter. If the alternator output
does not decrease within 5 minutes, turn the BATT switch OFF and land as soon
as possible. All electrical loads are being supplied by the alternator.

NOTE

Due to higher voltage and radio frequency noise,
operation with the ALT switch ON and the
BATT switch OFF should be made only when
required by an electrical failure.

3.25 SPIN RECOVERY

Intentional spins are prohibited in this airplane. If a spin is inadvertently
entered, immediately move the throttle to idle and the ailerons to neutral.

Full rudder should then be applied opposite to the direction of rotation
followed by control wheel full forward. When the rotation stops, neutralize
the rudder and ease back on the control wheel as required to smoothly regain
a levet flight attitude.

3.27 OPEN DOOR

The cabin door on the Cherokee is double latched, so the chance of it
springing open in flight at both the top and side are remote. However, should
you forget the upper latch, or not fully engage the side laich, the door may
spring partially open. This will usually happen at takeoff or soon afterward. A
partially open door will not affect normal flight characteristics, and a normal
landing can be made with the door open.

If both upper and side latches are open, the door will trail slightly open, and
airspeed will be reduced slightly.

To close the door in flight, slow the airplane to 89 KIAS, close the cabin
vents and open the storm window. If the top latch is open, latch it. If the side
latch is open, pull on the arm rest while moving the latch handle to the
latched position. If both latches are open, close the side latch then the top
latch.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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3.29 CARBURETOR ICING

Under certain moist atmospheric conditions at temperatures of -5°C
to 20°C. it is possible for ice to form in the induction system. even in
summer weather. This is due to the high air velocity through the carburetor
venturi and absorption of heat from this air by vaporization of the fuel.

To avoid this. carburetor preheat is provided to replace the heat lost by
vaporization. Carburetor heat should be full on when carburetor ice is
encountered. Adjust mixture for maximum smoothness.

3.41 ENGINE ROUGHNESS

Engine roughness is usually due to carburetor icing which is indicated by
a drop in RPM. and may be accompanied by a slight loss of airspeed or
altitude. If too much ice is allowed to accumulate. restoration of full power
may not be possible: therefore. prompt action is required.

Turn carburetor heat on (See Note). RPM will decrease slightly and
roughness will increase, Wait for a decrease in engine roughness or an
increase in RPM. indicating ice removal. 1f there is no change in approx-
imately one minute. return the carburetor heat to OFF.

If the engine is still rough. adjust the mixture for maximum smoothness.
The engine will run rough if the mixture is too rich or too lean. The ¢lectric
fue] pump should be switched to ON and the fuel selector switched to the
other tank to see if fuel contamination is the problem. Check the engine
gauges for abnormal readings. If any gauge readings are abnormal, proceed
accordingly. Move the magneto switch to L then to R, then back to BOTH.
If operation is satisfactory on either magneto. proceed on that magneto at
reduced power, with mixture full RICH to a landing at the first available
airport.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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If roughness persists. prepare for a precautionarv landing at pilot's
discretion.

NOTE

Partial carburetor heat may be worse than no
heat at all, since it may melt part of the ice
which will refreeze in the intake system. There-
fore when using carburetor heat always use full
heat; and, when ice is removed. return the
control to the full cold position.

REPORT: VB-1180 ISSUED: JULY 1, 1982
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SECTION 4

NORMAL PROCEDURES

4.1 GENERAL

This section describes the recommended procedures for the conduct of
normal operations for the Warrior I1. All of the required (FAA regulations)
procedures and those necessary for operation of the airplane as determined
by the operating and design features of the airplane are presented.

Normal procedures associated with those optional systems and equip-
ment which require handbook supplements are provided by Section 9
{Supplements).

These procedures are provided to present a source of reference and
review and to supply information on procedures which are not the same tor
all aircraft. Pilots should familiarize themselves with the procedures given
in this section in order to become proficient in the normal operations of the
airplane.

The first portion of this section consists of a short form checklist which
supplies an action sequence for normal operations with little emphasis on
the operation of the systems.

The remainder of the section is devoted to amplified normal procedures
which provide detailed information and explanations of the procedures
and how to perform them. This portion of the section is not intended for
use as an in-flight reference due to the lengthy explanations. The short
form checklist should be used for this purpose.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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4.3 AIRSPEEDS FOR SAFE OPERATIONS

The following airspeeds are those which are significant to the operation
of the airplane. These figures are for standard airplanes flown at gross weight
under standard conditions at sea level,

Performance for a specific airplane may vary from published figures
depending upon the equipment installed: the condition of the engine, air-
plane and equipment: atmospheric conditions and piloting technique.

(a) Best Rate of Climb Speed 79 KIAS
(b) Best Angle of Climb Speed 63 KIAS
(c) Turbulent Air Operating Speed (See Subsection 2.3) 11 KIAS
(d) Maximum Flap Speed } 103 KIAS
(e) Landing Final Approach Speed (Flaps 40°) 63 KIAS
(f) Maximum Demonstrated Crosswind Velocity 17 KTS
REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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WALK-ARQUND
Figure 4-1

4.5 NORMAL PROCEDURES CHECKLIST

PREPARATION

Airplanestatus ..........oieveeiiiiiianny airworthy, papers on board
Weather . . cvuecoein i dssie Sad saaess s saiv o s SSamn Gaeess s - suitable
Baggage ..ottt et weighed, stowed, tied
Weightand C.G...iviiinirirniriiiieerircararcocnnss within limits
Navigation .. ... e planned
Charts and navigation equUIpmMeNt ........vvvveivmmeresnasss on board
Performance and Tange .......oovviinineiereann. computed and safe
ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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PREFLIGHT CHECK
COCKPIT

Control wheel ..............
Avionics ......ovviveeninnn.
Parking brake ..............
Electric switches ............
Magneto switch.............
Mixture ......cviiiiinnnnn.
Master switch ..............
Fuel quantity gauges ........
Annunciator panel ..........
Master switch ..............

Windows ..........cocinnn.
Towbar ........ociiiiin..
Baggage .............c0uuun
Baggage door...............

RIGHT WING

WINgG .. .. sieeeiane v siisia dlai
Contro!l surfaces ............

Hinges..........cooviiinins
Static wicks ........... ...
Wing tip and lights..........
Fueltank .............. ...

Fuel tank sump.............

Fuelvent ........ccoivuinnn
Tie down and chock.........
Main gearstrut .............

THEC v e s eeee e eeeeaannn
Brake block and discs .......
Fresh airinlet ..............

REPORT: VB-1180
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................................ OFF

................................. ON

..................... check, set neutral
........................ DRAIN, close
........................ DRAIN., close

.......................... check, clean

................. free of ice, snow. frost
................ check for interference ~

free of ice. snow,. frost

.................. check for interference

......................... check supply

visually - secure caps

................. drain, check for water,

sediment and proper fuel

................................ clear
.............................. remove
............................... proper

inflation (4.50 in.)
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NOSE SECTION

Fuelandoil ...,
Cowling .ovvv it
Windshield ... oovniriia i
Propeller and spinner.........covuvvnn.
Airinlets ... o it
Alternator belt...........oooiiiinnnn
Landing light . ... oo iinnnn.
Nosechock ...ovvviiiiiiiieiinnn,
NOSE gEAr SITUL v oot vt vvnevs i ervnnnn

Nose wheel tire ..o v vvivnniinrnenins
Oil........... P
Dipstick ...ovv i

Fuel strainer . .....ccoueieeinninnnnnnn

LEFT WING

WINE .. ... o amanees s s s

TArE v e iv e e e ee oo s v sala i e Sutieiaiale

Fuel tank sumps ... .oovvviiiniinnnns

Fuel vents. .. ....civiiiiniiiinnesas i
Tiedownandchock......coivvinininnn
Pitothedd +..vvvveniinnreneninnrnnnn

Wing tip and lights......... Sl oIt
Control surfaces . ..., veieiiiirinnannn

Hinges....ooviiii i iiiininiiiinnnns,
Static Wicks v .ot e

FUSELAGE

ADNICNNAS o0 v e ciunnrneiniaiasinans
Empennage «.ooviiiiniaiiiiiiiiinnias

ISSUED: AUGUST 13, 1982
REVISED: JUNE 28, 1984

............. check for leaks
..................... secure
...................... clean

...................... clear
............... check tension
................. «....Check
.................... remove
..................... proper

inflation (3.25 in.)

A« e e e v e e e check level
............. properly seated
....... drain. check for water,

sediment and proper fuel

...................... clear

............... check supply

visually - secure caps

....... drain, check for water.

sediment and proper fuel

...................... open
.................... remove
.............. remove cover -

holes clear

free of ice. snow. frost

........ check for interference

...................... check
...... Free of ice. snow. frost

REPORT: VB-1180
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Fresh airinlet . ...t it e e clear
Stabilatorand trimtab .........ovoit s check for interference
Tie oW oottt e remove
Master sWItCh . ... ittt it e et ON
Cockpit Hghting . ...ciitiiii i et rneeaeanaans check
Navand strobe lights. . .c.ouiiiiniiiiiiiii e e, check
Stall warning .. ...e it i it check
o3 G 07T\ check
Al SWItChEs ..ottt it et e et OFF
PasSEngers o ..., board
Cabin dOOT. . vt iee s ittt et i e close and secure
Seat belts and harnesses ......coeveiiviennenonnenennns fasten - check

interia reel

BraKeS . o vttt ittt e e e e ae e e set
(@) oY V8= o) a0 11§ S P full OFF
Fuel selector ..ot e e e desired tank
Radios . wims s s s e i e ead e T e e v n e OFF

STARTING ENGINE WHEN COLD

Throttle ............. dEEense Sl s uamiEEm s 1;4" open
Masterswitch . ... ... ON
Electric fuel PUMD .. .vviiit ittt iiiiiticnnceanraanns ON
MIXIUIE &ttt it iiiiai ittt ieiaii e tiaeassaenane ey full RICH
SHATter. cie iy v maid oo tliin siiitiniing mes e sms pima bine e sens somere s« o engage
Throttle ......... . 5 6SgEesiee e i il ey o adjust
Ol Pressure ... ... . e e s assaie L e e il s check

If engines does not start within 10 sec., prime and repeat starting procedure.

STARTING ENGINE WHEN HOT

TRIOLIE .o e o b o e ade s SATEETa b e 4545 4 AT 1/2” open
Master SWItCH i . e sieme nisre soesgrnmis erham s e s sie summ s ON
Electric fuel pump . .ooviinriiiiiiiiiiiieiii et reenenes ON
MIXtUTe ...\ G Sy S RN T T e e s e v rnnea full RICH
SAFET. s o0 v v n e it et S TR v o v e e s e e s engage
REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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TRIOLIE avrins-oiviace: smiorio: s s s iacs Wil w26 e Ere e §16/A ST ERBR ST adjust
Ol PreSSUTE v v vt iee s iiiia e e iiannie e snnaanaaans check

STARTING ENGINE WHEN FLOODED

TREOLIE ..o vnsee o vt dsmeni s o o hte Iaalie 0ereis i st » open full
Master SWIICH « vt ent ittt it ittt i et i et ON
Electric fuel pump ....ovviiiieiiiiiiiaieeiaieianaannenen OFF
MIXTUFE .o neenn e S s aainiE o ey Saae s s idle cut-off
SEATIEr. . ..o oo v e e s v o o R N AN R T AT B Rl « -« engage
MIKXEUTE . . 5 sosaraioio: i i s ate s & s shamaieats [ advance
Throttle s e ammmims s B SRS, s i retard
Ol Pressure . oo v o s v s sasingie nasesemsemms Covivisis « o o« check

STARTING WITH EXTERNAL POWER SOURCE

Master SWITCH ..t iit it e e e OFF
All electrical eqUIPMENt. .o v e e i iian et OFF
Terminals ... ... ..... . Tadin FmiE T snmaa T Sve s o imae e s connect
External power plug......ovviiiin i insert in
fuselage
Proceed with normal start
TRIOEE imeesis o wamimis o winiscoane wim samione o wisis s ey lowest possible
' ' RPM
External power plug.......oovvvvvinns e AT e e disconnect from
fuselage
Master sWitCh . ..ovvvivvvnininiiinvrerianennn ON - check ammeter
O1l PreSSUIE - v ove v s iesreas et inenatosissnesserennnnnsrens check
WARM-UP
Throttle wmsses wmmmisainmss e s eme sRas ste S e 800 to 1200 RPM
TAXIING
ChoCKS i siii s el s /s abiiaiy aivio 915 s o st ST wmar S & g Wm0 removed
TaXi ATCA . . . .« seteacemweh v s e sU80 e e i o SIS Ao oL e 4R A0 e o clear
TRIottle ... .. s meese s s 4 s s osi s base apply slowly
BraKeS . v v v vt tea s et i a e e check
10 3-L G check
ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-28-161, WARRIOR 11

GROUND CHECK

Throttle .....eu sieaweusnesnsnmn fomases ososeosaserane 2000 RPM
Magnetos . .o.ooveveeiiinnnaia et eaiiiaaan, max. drop 175 RPM
-max. diff. 50 RPM
VacuUID ...ii it iiieiieiiiiiane e e rnnns 4.8” -5.1” HG
Olltemp . ..o iiiiieii it eeiiiiaiiaes R check
Ol Pressure ....c.vveviiinnrreeiirninnnsnenssesaiinarcssana check
Alr CONAItIONET © . uvvvvr it iineiiiunneteecniesaasaanns check
Annunciator pane! . .........eiiia i aaas press-to-test
Carburetor heat......... ..ottt ittt tanirinnsess check
Engine is warm for takeoff when throttle can be opened without engine
faltering.
Electric fuel pump ... ccveieiiiiiiinneieiiaisioaiiisanasansns OFF
~Fuel pressure.......oovvenien caalala T Ve e e ol check
TRrOttle o oiere sasiens i s w i a e b s e e s e il aTes retard
BEFORE TAKEOFF
Master SWIitCh . ... iieiuniiiiiiinn i ON
Flight InStruments. .o oeeeeiiiirirarereresnnsannsanairarsnn, check
Fuel SEIECtOr cumewniais minsioiomns sone misies e sinie si0re winivsn s proper tank
Electric fuel PUmMpP . ...vvureierininrecrierneiivesaannnenaannens ON
EDNGINeE BAUEES ..ot iverinnennnnnsasinnrsraeaosanasannsnenens check
Carburetor heat........c.ciiiirinintiioinenensnanseaoacanss OFF
Seat DACKS + v ovetteitiat i e erect
MIXEUTE . .. pesimsincd s dlaw s aae iod Ea s aln san aenivi sivevnlavim: set
Primer. . . . . s swise visslslals eaeais i o i sl i a ey s i e lock
Belts/harness . ... ccvvininnen ittt fastened/ check
EMmpty SEats ...vvvevniinnarannronnnrsiarasnsenaasansnns .. .seat belts
: snugly fastened
2 o set
Trim tab . Jaes cisni s wdls 5ineien o 6o e Sainuaiet o s osoaeaasransns set
CONLLOLS 4 svimers stizaeerave il iosar e asuiatal o Siat sudeaare o Bule aeiia W adels avavatia o s free
DIOOTS i araavirass e a e 4741678 410507000 85650 180050007 00,00 8507 w00 w0 im0 TR 00 0 latch
AIr CONAItIONET ot veviierrernataereranssscnntsssansanss .. OFF
REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 4

PA-28-161, WARRIOR 1I NORMAL PROCEDURES
TAKEOFF

NORMAL

FlaDS . issmsmmmmmiomine sisu s s e s seia s o basoiaios wesssceessinives set
712 set
Accelerate to 45 to 55 KIAS

Control wheel ... ...ttt back pressure to

rotate to climb attitude

0° FLAPS TAKEOFF PERFORMANCE

Flaps. . ..o aminnsm e s i s s s i A s ssma UP
Accelerate to 40-52 KIAS (depending on weight)
Control wheel .......coiiiiiiiiiiiaiiiiiinnnia, back pressure to

rotate to climb attitude
Accelerate to and maintain 44 to 57 KIAS (depending on weight) until
obstacle clearance is achieved and climb out at 79 KIAS.

25° FLAPS TAKEOFF PERFORMANCE

Flaps. ..ooi i i it e 25° (second notch)
Accelerate to 40-52 KI1AS (depending on weight)
Control wheel ... .. o iiiiiiiiiiii i iiaiinne., back pressure to

rotate to climb attitude
Accelerate to and maintain 44 to 57 KIAS (depending on weight) until
obstacle clearance is achieved and climb out at 79 KIAS.

Flaps .ottt e ettt retract slowly
SOFT FIELD, OBSTACLE CLEARANCE

Flaps . . ..o oims i s oo s s s e e s s s giomesse oo nen 25° {second notch)
Accelerate and lift off nose gear as soon as possible. Lift off at lowest
possible airspeed. Accelerate just above ground to 52 KIAS to climb past
obstacle height. Continue climbing while accelerating to best rate of climb
speed, 79 KIAS.

Flaps . commmmmn swsiome sisisie s s wimi s it o 1 o v v v v oo retract slowly

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-28-161, WARRIOR II

SOFT FIELD, NO OBSTACLE

FLaPS 16 550 0 saieeibie s pos ey 5600 s imm i ntan, & 0%, s 25° (second notch)
Accelerate and lift off nose gear as soon as possible. Lift off at lowest

possible airspeed. Accelerate just above ground to best rate of climb
speed. 79 KIAS.

Flaps ..o e e retract slowly
CLIMB

Best rate (flaps up) ...ooovvinir i it i s 79 KIAS
Best angle (flaps Up)........votiiiiiiie i e e 63 KIAS
EN TOULE .. .. ..., e oals wialais S o a bl 6 S5 aiei s i » o » v s 87 KI1AS
Electric fuel pump ....ounniiiiiiiiiii i i OFF at

desired altitude

CRUISING

Reference performance charts and Avco-Lycoming Operators Manual.
NOTMAl MAX POWET oottt et iinn et in et inaiaee e ans 75%
POWET .. .. s ens winisie sommosis pisce sinissmismiss o o v o oo oo set per power table
MIXEUEE o ottt et te et et asaansaneenennsrnnassnaneeasasnns adjust
DESCENT

NORMAL

TRrottle . ... .causssie e e smss sm e s wmneiue as e « o 2500 rpm
ATISPOE wiawitivisis o asmiio s i binie w3 B es 0we o Eaw e » o 126 KIAS
MIKEUTE & tv et it eteiane e s st tararennsrsassannsonsnssnoen rich
Carburetor heal. .. ..ovviiiiet e iiiieenaeianenns ON if required
POWER OFF

Carburetor heat. ... cvviiiiiinreiiniiiasreiansassans ON if required
B 5 1000) 44 [T RSP close
N €3+ e as required
MIXEUTE o ov i s tere e s ananeaeaeceennnasessnsannssonnns as required
POWET o\ veeiinearanniaanannnns verify with throttle every 30 seconds
REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-28-161, WARRIOR 11 NORMAL PROCEDURES

APPROACH AND LANDING

Fuel selector ......cciiiiiiiiii e, proper tank
Seat backs ... ... .5 esemeamn e S SEEEE e e e e e e e e erect
Belts/ Harness . .. ovtivii i it ettt fasten/check
Electric fuel pump . ...ouiiiiiiiiiiiiiiiiiii et ON
MIXEUTE it it e e te e ce s canee e ecaasnresnnvnrrennnne set
Flaps. .. .. ... chuvin dslos viah o venaiies vEsa e set - 103 KIAS max
P W0 gl o] Vo § 14T T3 AP OFF
Trim to 70 KIAS

Final approach speed (flaps 40°) .. ... ...oiiiiiiiinininen.. 63 K1AS

STOPPING ENGINE

FIaPS o o0 v v vt s o iomim snaim e oiaians =908 50050 AN SRR @ o o n e o retract
Electric fUel PUMP . .uuvn et i i ineineeenanes OFF
N o) T 1470} 1 OFF
RAdIOS . .y sjaeiis o wliisis s S iie i Saesiia TmEaE e v v v e nnn OFF
Throttle ..... suewessme syurieme S e g e s e o v e veres full aft
MIXTUTE ... . . s b sm o viem oo ol & S st Sfiimit. o - o . idle cut-off
MAGNELOS . . .« weimmnpimaesmr s my s s el FEahe & e s s OFF
Master SWItch ..o u e e e OFF
PARKING

Parking brake ... e e e set
Control wheel ..... v o BN ST R e s v v v - secure with belts
Flaps . ..o e s e e e A e e S v e e e e na e full up
Wheel ChockS. oo vttt it i et it e in place
Tie dOWNS. ... ... s svmwime s s swessiim e sie s 5 ras Saiea s secure
ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-28-161, WARRIOR 11

4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

The following paragraphs are provided to supply detailed information
and explanations of the normal procedures necessary for the safe operation
of the airplane.

4.9 PREFLIGHT CHECK

PREPARATION

The airplane should be given a thorough preflight and walk-around
check. The preflight should include a check of the airplane’s required papers,
operational status, computation of weight and C.G. limits, takeoff and
landing distances, and in-flight performance. A weather briefing should be
obtained for the intended flight path, and any other factors relating to a
safe flight should be checked before takeoff.

CAUTION

The flap position should be noted before
boarding the airplane. The flaps must be placed
in the UP position before they will lock and
support weight on the step.

COCKPIT

Upon entering the cockpit, release the seat belts securing the control
wheel, turn OFF all avionics equipment and set the parking brake. Insure
that all electrical switches and the magneto switch are OFF and that the
mixture is in idle cut-off. Turn ON the master switch, check the fuel quantity
gauges for adequate supply and check that the annunciator panel illumi-
nates. Turn OFF the master switch. Check the primary flight controls and
flaps for proper operation and set the trim to neutral. Open the pitot and
static drains to remove any moisture that has accumulated in the lines,
Check the windows for cleanliness. Properly stow the tow bar and baggage
and secure. Close and secure the baggage door.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-28-161, WARRIOR 11 NORMAL PROCEDURES

RIGHT WING

Begin the walk-around at the trailing edge of the right wing by checking
that the wing surface and control surfaces are clear of ice, frost, snow or
other extraneous substances. Check the flap, aileron and hinges for damage
and operational interference. Static wicks should be firmly attached and in
good condition. Check the wing tip and lights for damage.

Open the fuel cap and visually check the fuel color and the quantity
should match the indication that was on the fuel quantity gauge, replace cap
securely. The fuel tank vent should be clear of obstructions.

Drain the fuel tank through the quick drain located at the lower
inboard rear corner of the tank. making sure that enough fuel has been
drained to insure that all water and sediment is removed. The fuel system
should be drained daily prior to the first flight and after each refueling and
checked for proper fucl.

CAUTION

When draining any amount of fuel. care should
be taken to insure that no fire hazard exists
before starting engine.

Remove the tie down and chock.

Next, a check of the landing gear. Check the gear strut for proper
inflation: there should be 4.50 + .25 inches of strut exposure under a normal
static load. Check the tire for cuts, wear, and proper inflation. Make a
visual check of the brake block and disc.

Check that the fresh air inlet is clear of foreign matter.

NOSE SECTION

Check the general condition of the nose section. look for oil or fluid
leakage and that the cowling is secure. Check the windshield and clean if
necessary. The propeller and spinner should be checked for detrimental
nicks, cracks. or other defects. The air inlets should be clear of obstructions
and check the alternator belt for proper tension. The landing light should be
clean and intact.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
REVISED: JUNE 28, 1984 413



SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-28-161, WARRIOR 11

Remove the chock and check the nose gear strut for proper inflation,
there should be 3.25 + .25 inches of strut exposure under a normal static
load. Check the tire for cuts, wear, and proper inflation. Check the engine
baffle seals. Check the oil level, make sure that the dipstick has been
properly seated.

Open the fuel strainer located on the left side of the fire wall long enough
to remove any accumulation of water and sediment and check for proper
fuel.

LEFT WING

The wing surface should be clear of ice, frost, snow, or otherextraneous
substances. Check that the fresh air inlet is clear of foreign matter and
remove the chock. Check the main gear strut for proper inflation, there
should be 4.50 + .25 inches of strut exposure under a normal static load.
Check the tire and the brake block and disc.

Open the fuel cap and visually check the fuel color. The quantity should
match the indication on the fuel quantity gauge. Replace cap securely. The
fuel tank vent should be clear of obstructions. Drain enough fuel to insure
that all water and sediment has been removed and check for proper fuel.

Remove tie down and chock. Remove the cover from the pilot/ static
head on the underside of the wing. Make sure the holes are open and clear
of obstructions. Check the wing tip and lights for damage. Check the aileron,
flap, and hinges for damage and operational interference and that the static
wicks are firmly attached and in good condition.

FUSELAGE

Check the condition and security of the antennas. The empennage
should be clear of ice, frost, snow, or other extraneous substances, and the
fresh air inlet on the side of fuselage should be clear of foreign matter.
Check the stabilator and trim tab for damage and operational interference.,
The trim tab should move in the same direction as the stabilator. Remove
the tie down.

Upon returning to the cockpit, an operational check of the interior
lights, exterior lights, stall warning system, and pitot heat should now be
j made. Turn the master switch and the appropriate switches ON. Check the
pane! lighting and the overhead flood light. Visually confirm that exterior
lights are operational. Lift the stall detector on the leading edge of iac left

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-28-161, WARRIOR II NORMAL PROCEDURES

wing and determine that the warning horn is activated. With the pitot heat
switch ON. the pitot head will be hot to the touch. After these checks are
complete. the master switch and all electrical switches should be turned

OFF.

Board the passengers and close and secure the cabin door. Fasten the
seat belts and shoulder harnesses. Pull test the locking restraint feature of
the shoulder harness inertia reel. Fasten seat belts on empty seats.

4.11 BEFORE STARTING ENGINE

Before starting the engine the brakes should be set ON and the car-
buretor heat lever moved to the {ull OFF position. The fuel selector should
then be moved to the desired tank. Check to make sure that all the radios
are OFF,

4.13 STARTING ENGINE
(a) Starting Engine When Cold

Open the throttle lever approximately 1/4 turn. Turn ON the
master switch and the electric fuel pump.

Move the mixture control to full RICH and engage the starter
by rotating the magneto switch clockwise. When the engine fires,
release the magneto switch, and move the throttle to the desired
setting.

If the engine does not fire within five to ten seconds. disengage
the starter. prime the engine and repeat the starting procedure.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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NORMAL PROCEDURES

PA-28-161, WARRIOR I1

(b)

(©

(d)

Starting Engine When Hot

Open the throttle approximately [/2 inch. Turn ON the master
switch and the electric fuel pump. Move the mixture control lever
to full RICH and engage the starter by rotating the magneto switch
clockwise. When the engine fires, release the magneto switch and
move the throttle to the desired setting.

Starting Engine When Flooded

The throttle lever should be full OPEN. Turn ON the master
switch and turn OFF the electric fuel pump. Move the mixture
control lever to idle cut-off and engage the starter by rotating the
magneto switch clockwise. When the engine fires, release the
magneto switch, advance the mixture and retard the throttle.

Starting Engine With External Power Source

An optional feature called the Piper External Power (PEP)
allows the operator to use an external battery to crank the engine
without having to gain access to the airplane’s battery.

Turn the master switch OFF and turn all electrical equipment
OFF. Connect the RED lead of the PEP kit jumper cable to the
POSITIVE (+) terminal of an external 12-volt battery and the
BLACK lead to the NEGATIVE (-) terminal. Insert the plug
of the jumper cable into the socket located on the fuselage. Note
that when the plug is inserted, the electrical system is ON. Proceed
with the normal starting technique.

After the engine has started, reduce power to the lowest
possible RPM, to reduce sparking, and disconnect the jumper
cable from the aircraft. Turn the master switch ON and check the
alternator ammeter for an indication of output. DO NOT
ATTEMPT FLIGHT IF THERE IS NO INDICATION OF
ALTERNATOR OUTPUT.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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NOTE

For all normal operations using the PEP
jumper cables. the master switch .should be
OFF. but it is possible to use the ship’s battery
in parallel by turning the master switch ON.
This will give longer cranking capabilities, but
will not increase the amperage.

CAUTION

Care should be exercised, because, if the ship’s
battery has been depleted, the external power
supply can be reduced toc the level of the
ship’s battery. This can be tested by turning
the master switch ON momentarily while the
starter is engaged. If cranking speed increases,
the ship’s battery is at a higher level than the
external power supply.

When the engine is firing evenly. advance the throttle to 800 RPM. If
oil pressure is not indicated within thirty seconds, stop the engine and deter-
mine the trouble. In cold weather it will take a few seconds longer to get an
oil pressure indication. If the engine hasfailed to start, refer to the Lycoming
Operating Handbook, Engine Troubles and Their Remedies.

Starter manufacturers recommend that cranking periods be limited to
thirty seconds with a two minute rest between cranking periods. Longer
cranking periods will shorten the life of the starter.

4.15 WARM-UP

Warm-up the engine at 800 to 1200 RPM for not more than two minutes
in warm weather and four minutes in cold. Avoid prolonged idling at low
RPM., as this practice may result in fouled spark plugs.

Takeoff may be made as soon as the ground check is completed, pro-
vided that the throttle may be opened fully without backfiring or skipping,
and without a reduction in engine oil pressure.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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Do not operate the engine at high RPM when running up or taxiing over
ground containing loose stones, gravel or any loose material that may cause
damage to the propeller blades.

4.17 TAXIING

Before attempting to taxi the airplane, ground personnel should be
instructed and approved by a qualified person authorized by the owner.
Ascertain that the propeller back blast and taxi areas are clear.

Power should be applied slowly to start the taxi roll. Taxi a few feet
forward and apply the brakes to determine their effectiveness. While taxiing,
make slight turns to ascertain the effectiveness of the steering.

Observe wing clearances when taxiing near buildings or other stationary
objects. If possible, station an observer outside the airplane.

Avoid holes and ruts when taxiing over uneven ground.

Do not operate the engine at high RPM when running up or taxiing over
ground containing loose stones, gravel or any loose material that may
cause damage to the propeller blades.

4.19 GROUND CHECK

The magnetos should be checked at 2000 RPM. Drop off on either
magneto -should not exceed 175 RPM and the difference between the
magnetos should not exceed 50 RPM. Operation on one magneto should
not exceed 10 seconds.

Check the vacuum gauge; the indicator should read 4.8” - 5.1” Hg at
2000 RPM.

Check the annunciator pane! lights with the press-to-test button, Also
check the air conditioner.

Carburetor heat should also be checked prior to takeoff to be sure the
control is operating properly and to clean any ice which may have formed
during taxiing. Avoid prolonged ground operation with carburetor heat ON
as the air is unfiltered.

REPORT: VB-1180 ISSUED: AUGUST 15, 1982
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The electric fuel pump should be turned OFF after starting or during
warm-up to make sure that the engine driven pump is operating. Prior to
takeoff the electric pump should be turned ON again to prevent loss of
power during takeoff should the engine driven pump fail. Check both oil
temperature and oil pressure. The temperature may be low for some time if
the engine is being run for the first time of the day. The engine is warm
enough for takeoff when the throttle can be opened without the engine
faltering.

4.21 BEFORE TAKEOFF

All aspects of each particular takeoff should be considered prior to
executing the takeoff procedure.

Insure that the master switch is ON. Check and set all of the flight
instruments as required. Check the fuel selector to make sure it is on the
proper tank (fullest). Turn ON the electric fuel pump and check the engine
gauges. The carburetor heat should be in the OFF position.

All seat backs should be erect and the seat belts and shoulder harness
should be fastened. Pull test the locking restraint feature of the shoulder
harness inertia reel. Fasten the seat belts snugly around the empty seats.

The mixture should be set, and the primer should be checked to insure
that it is locked.

NOTE

The mixture should be set FULL RICH, buta
minimum amount of leaning is permitted for
smooth engine operation when taking off at
high elevation.

Exercise and set the flaps and trim tab. Insure proper flight control
movement and response. All doors should be properly secured and latched.
On air conditioned models, the air conditioner must be OFF to insure
normal takeoff performance.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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4.23 TAKEOFF (See charts in Section 5)

The normal takeoff technique is conventional. The tab should be set
slightly aft of neutral, with the exact setting determined by the loading of the
airplane, Allow the airplane to accelerate to 45 to 55 KIAS depending on
the weight of the aircraft and ease back on the control whee! to rotate to
climb attitude. Premature raising of the nose or raising it to an excessive
angle-will result in a delayed takeoff. After takeoff, let the airplane accelerate
to the desired climb speed by lowering the nose slightly.

Takeoffs are normally made with flaps up; however, for short field
takeoffs and for takeoffs under difficult conditions, such as deep grass ora
soft surface, total distances can be reduced appreciably by lowering the
flaps to 25° and rotating at lower airspeed.

A short field takeoff is accomplished without flaps by applying full
power before brake release; lift off at 40-52 K1AS (depending on weight) and
accelerate to and maintain 44-57 KIAS (depending on weight) past obstacle
and climb out at 79 KIAS.

A short field takeoff with an obstacle clearance is accomplished by first
lowering the flaps to 25°. Apply full power before brake release and accel-
erate to 40-52 KIAS (depending on weight) and rotate. Accelerate to and
maintain 44-57 KIAS (depending on weight) until obstacle clearance is
attained. After the obstacle has been cleared, accelerate to 79 KIAS and then
slowly retract the flaps.

Takeoff from a soft field with an obstacle clearance requires the use of
25° flaps. Accelerate the airplane and lift the nose gear off as soon as possible
and lift off at the lowest possible airspeed. Accelerate just above the ground
to 52 K1AS to climb past obstacle clearance height. Continue climbing while
accelerating to the best rate of climb speed, 79 KIAS and slowly retract the
flaps.

For a soft field takeoff without an obstacle to clear, extend the flaps 25°,
accelerate the airplane and lift the nose gear off as soon as possible. Lift off
at-the lowest possible airspeed. Accelerate just above the ground to the best
rate of climb speed, 79 KIAS, and retract the flaps while climbing out.

REPORT: VB-1180 ISSUED: AUGUST 3, 1982
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4.25 CLIMB

The best rate of climb at gross weight will be obtained at 79 KIAS. The
best angle of climb may be obtained at 63 KIAS. At lighter than gross weight
these speeds are reduced somewhat. For climbing en route, a speed of 87
KIAS is recommended. This will produce better forward speed and in-
creased visibility over the nose during the climb.

When reaching the desired altitude, the electric fuel pump may be
turned off.

4.27 CRUISING

The cruising efficiency and speed is determined by many factors,
including power setting, altitude, temperature, loading and equipment
installed in the airplane.

The normal cruising power is 55% to 75% of the rated harsepower of the
engine. Airspeeds which may be obtained at various altitudes and power
settings can be determined from the performance graphs provided by
Section .

Use of the mixture control in cruising flight significantly reduces fuel
consumption while reducing lead deposits when alternate fuels are used.
The mixture should be full rich when operating above 75% power, and
leaned during cruising operation when 75% power or less is being used.

To lean the mixture for best power cruise performance place the
mixture control full forward and set the throttle slightly below (approxi-
mately 35 RPM) the desired cruise power setting and lean the mixture to
peak RPM. Adjust the throttle, if necessary, for final RPM setting.

For Best Economy cruise, a simplified leaning procedure which
consistently allows accurate achievement of best engine efficiency has been
developed. Best Economy Cruise performance is obtained with the throttle
fully open. To obtain a desired cruise power setting, set the throttle and
mixture conirol full forward, taking care not io €xceed the engine speed
limitation, then begin leaning the mixture. The RPM will increase slightly
but will then begin to decrease. Continue leaning until the desired cruise
engine RPM is reached. This will provide best fuel economy and maximum
miles per gallon for a given power setting. See following CAUTION when
using this procedure.
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CAUTION

Prolonged operation at powers above 75% with
a leaned mixture can result in engine damage.
While establishing Best Economy Cruise
Mixture, below 6,000 feet, care must be taken
not to remain in the range above 75% power
more than IS seconds while leaning. Above
6,000 feet the engine is incapable of generating
more than 75%.

Always remember that the electric fuel pump should be turned ON
before switching tanks, and should be left on for a short period thereafter. In
order to keep the airplane in best lateral trim during cruising flight, the fuel
should be used alternately from each tank. It is recommended that one tank
be used for one hour after takeoff, then the other tank be used for two hours:
then return to the first tank, which will have approximately one and one half
hours of fuel remaining if the tanks were full at takeoff. The second tank will
contain approximately one half hour of fuel. Do not run tanks completely
dry in flight. The electric fuel pump should be normally OFF so that any
malfunction of the engine driven fuel pump is immediately apparent. If signs
of fuel starvation should occur at any time during flight, fuel exhaustion
should be suspected, at which time the fuel selector should be immediately
positioned to the other tank and the electric fuel pump switched to the ON
position.

4.29 DESCENT
NORMAL

To acheive the performance on Figure 5-31, the power on descent must
be used. The throttle should be set for 2500 RPM, mixture full rich and
maintain an airspeed of 126 KIAS. In case carburetor ice is encountered
apply full carburetor heat.

POWER OFF

If a prolonged power off descent is to be made, apply full carburetor
heat prior to power reduction if icing conditions are suspected. Throttle
should be retarded and mixture control leaned as required, Power response
should be verified approximately every 30 seconds by partially opening and
then closing the throttle (clearing the engine). When leveling off, enrichen
mixture, set power as required and select carburetor heat off unless
carburetor icing conditions are suspected.
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4.31 APPROACH AND LANDING (See charts in Section 5)

Check to insure the fuel selector is on the proper (fullest) tank and that
the seat backs are erect. The seat belts and shoulder harnesses should be
fastened and the inertia reel checked.

Turn the electric fuel pump ON and turn the air conditioner OFF. The
mixture should be set in the full RICH position.

The airplane should be trimmed to an initial-approach speed of about
70 KIAS with a final-approach speed of 63 KIAS with flaps extended to
40°. The flaps can be lowered at speeds up to 103 KIAS, if desired.

The mixture control should be kept in full RICH position to insure
maximum acceleration if it should be necessary to open the throttle again.
Carburetor heat should not be applied unless there is an indication of
carburetor icing, since the use of carburetor heat causes a reduction in
power which may be critical in case of a go-around. Full throttle operation
with carburetor heat on can cause detonation,

The amount of flap used during landings and the speed of the aircraft
at contact with the runway should be varied according to the landing surface
and conditions of wind and airplane loading, It is generally good practice to
contact the ground at the minimum possible safe speed consistent with
existing conditions.

Normally, the best technique for short and slow landings is to use full
flap and enough power to maintain the desired airspeed and approach flight
path. Mixture should be full RICH, fuel on the fullest tank, and electric fuel
pump ON. Reduce the speed during the flareout and contact the ground
close to the stalling speed. After ground contact hold the nose wheel off as
long as possible. As the airplane slows down, gently lower the nose and
apply the brakes. Braking is most effective when flaps are raised and back
pressure is applied to the control wheel, putting most of the aircraft weight
on the main wheels. In high wind conditions, particularly in strong cross-
winds, it may be desirable to approach the ground at higher than normal
speeds with partial or no flaps.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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4.33 STOPPING ENGINE

At the pilot’s discretion, the flaps should be raised and the electric fuel
pump turned OFF. The air conditioner and radios should be turned OFF,
and the engine stopped by disengaging the mixture control lock and pulling
the mixture control back to idle cut-off. The throttle should be left full aft
to avoid engine vibration while stopping. Then the magneto and master
switches must be turned OFF, )

NOTE

When alternate fuels are used, the engine
should be run up to 1200 RPM for one minute
prior to shutdown to clean out any unburned
fuel.

NOTE

The flaps must be placed in the UP position
for the flap step to support weight, Passengers
should be cautioned accordingly.

4.35 PARKING

If necessary, the airplane should be moved on the ground with the aid of
the nose wheel tow bar provided with each airplane and secured behind the
rear seats. The aileron and stabilator controls should be secured by looping
the safety belt through the control wheel and pulling it snug. The flaps are
locked when in the UP position and should be left retracted.

Tie downs can be secured to rings provided under each wing and to the
tail skid. The rudder is held in position by its connections to the nose wheel
steering and normally does not have to be secured.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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4.37 STALLS

The stall characteristics are conventional. An approaching stall is
indicated by a stall warning horn which is activated between five and ten
KTS above stall speed. Mild airframe buffeting and gentle pitching may
also precede the stall.

The gross weight stalling speed with power off and full flaps is 44 KIAS.
With the flaps up this speed is increased. Loss of altitude during stalls varies
from 100 to 275 feet, depending on configuration and power.

NOTE

The stall warning system is inoperative with the
master switch OFF.

During preflight, the stall warning system should be checked by turning
the master switch ON, lifting the detector and checking to determine if the
horn is actuated. The master switch should be returned to the OFF position
after the check is complete.

4.39 TURBULENT AIR OPERATION

In keeping with good operating practice used in all aircraft, it is rec-
ommended that when turbulent air is encountered or expected, the airspeed
be reduced to maneuvering speed to reduce the structural loads caused by
gusts and to allow for inadvertent speed build-ups which may oecur as a
result of the turbulence or of distractions caused by the conditions. (See
Subsection 2.3)

4.41 WEIGHT AND BALANCE

It is the responsibility of the owner and pilot to determine that the air-
plane remains within the allowable weight vs. center of gravity envelope
while in flight. .

For weight and balance data, refer to Section 6 (Weight and Balance).

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION §
PERFORMANCE

5.1 GENERAL

All of the required (FAA regulations) and complementary performance
information applicable to this aircraft is provided by this section.

Performance information associated with those optional systems and
equipment that require handbook supplements is provided by Section 9
(Supplements).

5.3 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

The performance information presented in this section is based on
measured Flight Test Data corrected to I.C.A.O. standard day conditions
and analytically expanded for the various parameters of weight, altitude,
temperature, etc.

The performance charts are unfactored and do not make any allowance
for varying degrees of pilot proficiency or mechanical deterioration of the
aircraft. This performance, however, can be duplicated by following the
stated procedures in a properly maintained airplane.

Effects of conditions not considered on the charts must be evaluated by
the pilot, such as the effect of soft or grass runway surface on takeoff and
landing performance, or the effect of winds aloft on cruise and range
performance. Endurance can be grossly affected by improper leaning
procedures, and inflight fuel flow and quantity checks are recommended.

REMEMBER! To get chart performance, follow the chart procedures.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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The information provided by paragraph 5.5 (Flight Planning Example)
outlines a detailed flight plan using the performance charts in this section.
Each chart includes its own example to show how it is used.

WARNING

Performance information derived by extrapo-
lation .beyond the limits shown on the charts
should not be used for flight planning
‘purposes.
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SECTION 7

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The Warrior II is a single-engine, fixed gear monoplane of all metal
construction with low semi-tapered wings. It has four place seating and a
baggage capacity of two hundred pounds.

7.3 AIRFRAME

The primary structure, with the exception of the steel tube engine
mount, steel landing gear struts and isolated areas, is of aluminum alloy
construction. Lightweight plastics are used extensively in the extremities -
the wing tips, the engine cowling, etc. - and in nonstructural components
throughout the airplane.

The fuselage is a conventional semi-monocoque structure. On the right
side of the airplane is a cabin door for entrance and exit. A baggage door is
installed aft 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 each 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 fuselage
structure. The spar box carry-through structure, located under the rear seat,
provides in effect a continuous main spar. The wings are also attached fore
and aft of the main spar by an auxiliary front spar and a rear 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 fully retracted, the right flap
locks into place to provide a step for cabin entry. Each wing contains one fuel
tank.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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A vertical 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, but with increased travel.

7.5 ENGINE AND PROPELLER

The PA-28-161 is powered 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 alternator, a shielded ignition, two magnetos, vacuum pump
drive, a fuel pump, and a wetted polyurethane foam induction air filter.

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

The exhaust sysiem is constructed of stainless steel and incorporates
dual mufflers with heater shronds to supply heated air for the cabin, the
defroster system 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 throngh the baffling, is utilized on the left side
for the oil cooler. A winterization plate is provided to restrict air during
winter operation (refer to Section 8).

Engine air enters on either side of the propeller through openings in a
nose cowling and is carried through the engine baffling around the engine
and oil cooler. Air for the muffler shroud is also picked up from the nose
cowling and carried throngh a duct to the shroud. Carburetor induction air
enters a chin scoop on the lower right cowling and is passed through a wetted
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 propeller
| bas a 74-inch diameter with a 58 or 60-inch pitch. The pitch is determined at
75% of the diameter. The propeller is made of an aluminum alloy construction.

The pilot 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.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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MAIN WHEEL ASSEMBLY
Figure 7-1
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7.7 LANDING GEAR

The fixed-gear PA-28-161 is equipped with a Cleveland 5.00 x 5 wheel
on the nose gear and a Cleveland 6.00 x 6 wheel on each main gear
(Figure 7-1). Cleveland single disc hydraulic brake assemblies are provided
on the main gear. The nose gear has a 5.00 x 5 four-ply tire, while the main
wheel assemblies have 6.00 x 6 four-ply tires. At gross weight, the main gear
tires require a pressure of 24 psi, and the nose gear tire requires a pressure
of 30 psi.

A spring device is incorporated in the rudder pedal torque tube assembly
to provide rudder trim. A bungee in the nose gear steering mechanism
reduces steering effort and dampens bumps and shocks during taxiing. By
using the rudder pedals and the brakes. the nose gear is steerable through a
30 degree arc each side of center. Later aircraft have the bungee removed
from the nose gear steering mechanismand are steerable through a 20 degree
arc each side of center. A shimmy dampener isalso included in the nose gear.

The three struts are of the air-oil type with the normal static load
extension being 3.25 inches for the nose gear and 4.50 inches for the main
gear.

The brakes are actuated by toe brake pedals which are attached to the
rudder pedals or by a hand lever and master cylinder located below and
behind the center of the instrument sub panel. Hydraulic cvlinders are
located above each pedal and adjacent to the hand brake lever. The brake
flnid reservoir is installed on the top left front face of the fire wall. The
parking brake is incorporated in the master cylinder and is actuated by
pulling back.on the brake lever and depressing the knob attached to the left
side of the handle. To release the parking brake, pull back on the brake
lever to disengage the catch mechanism and allow the handle to swing
forward (refer to Figure 7-5).

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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FLIGHT CONTROL CONSOLE -
Figure 7-3

7.9 FLIGHT CONTROLS

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

The horizontal surface (stabilator) is of the flying 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 trim tab is actuated by a
trim control wheel located on the control console between the front seats
(Figure 7-3). Forward rotation of the wheel gives nose down trim and aft
rotation gives nose up trim.

The rudder is conventional in design and incorporates a rudder trim.
The trim mechanism 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 clockwise gives nose right trim and
counterclockwise rotation gives nose left trim.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
7-5



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

Manually controlled flaps are provided on the PA-28-161. The flaps are
balanced and spring loaded to return to the retracted (up) position. A
contro] handle, which is located between the two front seats on the control
console (Figure 7-3), extends the flaps by the use of a control cable. To
extend the flaps, the handle is pulled up to the desired flap 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, there is a pitch change in the
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 lock mechanism, acts
as a step. '

NOTE

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

7.11 ENGINE CONTROLS

Engine controls consist of a throttle control and a mixture control lever,
These controls are located on the control quadrant on the lower center of the
instrument.panel (Figure 7-5) where they are accessible to both the pilot 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
placing of the mixture lever in the full lean position. For information on the’
leaning procedure, see the Avco-Lycoming Operator’s Manual.

The friction adjustment lever on the right side of the control quadrant
may be adjusted to increase or decrease the friction holding the throttle and
mixture controls 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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7.13 FUEL SYSTEM

Fuel is stored in two twenty-five gallon (24 gallons usable) fuel tanks,
giving the airplane a total capacity of fifty U.S. gallons (48 gallons usable).
Each tank is equipped with a filler neck indicator tab to aid in determining
fuel remaining when the tanks are not full. Usable capacity to the bottom of
the indicator tab is 17 gallons. The tanks are secured 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 is moved to the OFF position. The button releases
automatically when the handle is moved back to the ON position.

An auxiliary electric fuel pump is provided in case of the failure of the
engine-driven pump. The electric pump should be ON for all takeoffs and
landings and when switching tanks. The fuel pump switch is located in the
switch panel above the throttle quadrant.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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The fuel drains should be opened daily prior to first flight to check for
water or sediment and proper fuel. Each tank has an individual drain at the
bottom, inboard rear corner. A fuel strainer, located on the lower left front
of the fire wall, has a drain which is accessible from outside the nose section.
The strainer should also be drained before the first flight of the day. Referto
Section 8 for the complete fuel draining procedure.

Optional locking fuel caps are available forall fillers. A single key will fit
fuel caps, cabin door and baggage door compartments.

Fuel quantity and fuel pressure gauges are mounted in a gauge cluster
located on the left side of the instrument panel to the right of the control
wheel (refer to Figure 7-15).

An optional engine priming system is available to facilitate starting. The
primer pump is located to the immediate left of the throttle quadrant (refer
to Figure 7-5).

7.15 ELECTRICAL SYSTEM

The electrical system includes a [4-volt, 60-amp alternator; a 12-volt
battery; a voltage regulator; an overvoltage relay and a master switch relay
(Figure 7-11). The battery is in a box. mounted on the forward right face of
the fire wall. The regulator and overvoltage relay are located on the forward
left side of the fuselage behind the instrument panel.

Electrical switches are located on the right center instrument panel (refer
to Figure 7-15), and the circuit breakers are located on the lower right
instrument panel (refer to Figure 7-13). A rheostat switch on the left side of
the switch panel controls the navigational lights and the radio lights. The
similar switch on the right side controls and dims the pane! lights.

Standard electrical accessories include a starter, electric fuel pump, stall
warning indicator, cigar lighter, fuel gauge, ammeter, and annunciator
panel.

CAUTION

Do not use cigar lighter receptacles as power
sources for any devices other than the cigar
lighters supplied with the airplane. Any other
device plugged into these receptacles may be
damaged.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
7-10 REVISED: JUNE 28, 1984



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

The annunciator panel includes alternator and low oil pressure indicator
lights. When the optional gyro system is installed, the annunciator panel also
includes a low vacuum indicator light. The annunciator panel lights are provided
only as a warning to the pilot that a system may not be operating properly, and
that he should check and monitor the applicable system gauge to determine
when or if any necessary action is required.

NOTE
When operating with light electrical load and a
fully charged battery, the Alternator Inop. light may
illuminate due to minimal alternator output. If the
alternator is functional a slight increase in electrical
load should extinguish the Inop. indication.

Optional electrical accessories include navigation lights, wing tip recognition
lights, anti-collision light, landing light, instrument lighting, and cabin dome light.
Circuits will handle the addition of communications and navigational equipment.

An optional light, mounted in the overhead panel, provides instrument and
cockpit lighting for night flying. The light is controlled by a rheostat switch
located adjacent to the light. A map light window in the lens is actuated by an
adjacent switch.

WARNING
Anti-collision lights should not be operating when
flying through cloud, fog or haze, since the reflected
light can produce spatial disorientation. Strobe lights
should not be used in close proximity to the ground
such as during taxiing, takeoff or landing.

Unlike previous generator systems, the ammeter as installed does not show
battery discharge; rather, it indicates the electrical load on the alternator in
amperes. With all the electrical equipment off and the master switch on, the
ammeter will indicate the charging rate of the battery. As each electrical unit is
switched on, the ammeter will indicate the total ampere draw of all the units
including the battery. For example, the average continuous load for night flight
with radios on is about 30 amperes. This 30 ampere value plus approximately 2
amperes for a fully charged battery will appear continuously under these flight
conditions. The amount of current shown on the ammeter will tell immediately if
the alternator system is operating normally, as the amount of current shown
should equal the total amperage drawn by the electrical equipment which is
operating.

For abnormal and/or emergency operation and procedures, see Section 3.

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
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CIRCUIT BREAKER PANEL
Figure 7-13

7.17 VACUUM SYSTEM*

The vacuum system is designed to operate the air-driven gyro instru-
ments. This includes the directional and attitude gyros when installed. 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 become inoperative.

A vacuum gauge, mounted on the far right instrument panel, providesa
pilot check for the system during operation. A decrease in pressure in a system
that remained constant over an extended period may indicate a dirty filter,
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 sheared pump drive, defective pump, possibly a defective

*Optional equipment

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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gauge or collapsed line. In the event of any gauge variation from the norm,
the pilot should have a mechanic check the system to prevent possible
damage to the system components or eventual failure of the system.

A vacuum regulator 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 will damage the gyros and with a low setting the gyros will be
unreliable. The regulator is located behind the instrument panel. Vacuum
pressure, even though set correctly, can read lower at very high altitude
(above 12,000 ft), and at low engine RPM (usually on approach or during
training maneuvers). This is normal and should not be considered a
malfunction.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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7.19 INSTRUMENT PANEL

The instrument panel (Figure 7-15) is designed to accommodate instru-
ments and avionics equipment for VFR and IFR flights,

The radios and the circuit breakers are located on the upper and lower
right panel, respectively, and have circuits provided for the addition of
optional radio equipment. An optional radio master switch is located near
the top of the instrument panel between the radio stacks. It controls the power
to all radios through the aircraft master switch. An emergency bus switch is
also provided to supply auxiliary power to the avionics busin event of a radio
master switch circuit failure. The emergency bus switch is located behind the
lower right shin guard, left of the circuit breaker panel. An engine cluster is
located to the right of the pilot control wheel and includes a fuel pressure
gauge, a right and left main fuel quantity gauge, an oil temperature gauge
and an oil pressure gauge.

Standard instruments include a compass, an airspeed indicator, a
tachometer, an altimeter, an ammeter, an engine cluster, and an annunciator
panel. The compass is mounted on the windshield bow in clear view of the
pilot. The annunciator panel is mounted in the upper instrument panel to
warn the pilot of a possible malfunction in the alternator, oil pressure, or
vacuum systems.

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 attitude gyro
and directional gyro are vacuum operated through the use of a vacuum
pump installed on the engine, while the turn and slip indicator is electrically
operated. The vacuum suction gauge is on the far right of the instrument
panel.
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Figure 7-15
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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 static 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 set in the alternate position, the altimeter, vertical speed indicator
and airspeed indicator 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 alternate static source operation. The altimeter error is
less than 50 feet unless otherwise placarded.

Both the pitot and static lines can be drained through separate drain
valves located on the left lower side of the fuselage interior.

A heated pitot head, which alleviates problems with icing and heavy
rain, is available as optional equipment. The switch for the heated pitot head
is located on the electrical switch panel to the left of the right contro! 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 completely
blocked pitot head will give erratic or zero readings on the instruments.

NOTE

During the preflight, check to make sure the
pitot cover is removed.
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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 console atop the heat ducts.

CAUTION

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

Fresh air inlets 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 air is
exhausted through an outlet located below the rear seat.

An optional overhead ventilating system with outlets over each seat is
also available. An additional option to aid in fresh air circulation on models
without air conditioning is a cabin air blower to force air through the over-
head vent system. This blower is operated by a fan switch with four positions -
OFF. LOW, MED, and HIGH. The switch is located on the right side of the
instrument panel with the heater and defroster controls.

7.25 CABIN FEATURES

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

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

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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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 whenever an
inflight emergency situation 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 baggage 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

It is the pilot's responsibility to be sure when
the baggage is loaded that the aircraft C.G. falls
within the allowable 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.

7.31 FINISH

All exterior surfaces are primed with etching primer and finished with
acrylic lacquer. To keep the finish attractive, economy size spray cans of
touch-up paint are available from Piper Dealers.

An optional polyurethane finish is available.
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733 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. An external battery can be connected to the socket, thus
allowing the operator to crank the engine without having to gain access to
the airplane’s battery. Instructions on a placard located on the cover of the
receptacle should be followed before 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 Locator Transmitter (ELT). when installed. is located in
the aft portion of the fuselage just below the stabilator leading edge and is
accessible through a plate on the right 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 blade, etc. If there are no tools available in an emergency. the
screw heads may be broken off by any means. The ELT meets the require-
ments of FAR 91.52.

A battery replacement date is 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 transmitter has been used in an emergency
situation or, if the accumulated test time exceeds one hour, or if the unit has
been inadvertently activated for an undetermined time period.

NOTE

If for any reason a test transmission is
necessary, the test transmission should be
conducted only in the first five minutes of any
hour and limited to three audio sweeps. If the
tests must be made at any other time, the tests
should be coordinated with the nearest FAA
tower or flight service station.

*Optional equipment
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