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PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-161, CHEROKEE 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 operational 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 left blank intentionally.

ISSUED: DECEMBER 16, 1976 REPORT: VB-818(1)
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PIPER AIRCRAFT CORPORATION SECTION 1

PA-28-161, CHEROKEE WARRIOR 11 GENERAL

1.3 ENGINES
(a) Number of Engines 1
(b) Engine Manufacturer Lycoming
(¢) Engine Model Number 0-320-D2A or 0-320-D3G
(d) Rated Horsepower 160
(e) Rated Speed (rpm) 2700
(f) Bore (inches) 5.125
(g) Stroke (inches) 3.875
(h) Displacement (cubic inches) 319.8
(i) Compression Ratio 8.5:1
(G) Engine Type Four Cylinder, Direct Drive,

1.5 PROPELLERS

(a)
(®)
(o)
(d)
(e)

()

Number of Propellers
Propeller Manufacturer
Model

Number of Blades
Propeller Diameter (inches)
(1) Maximum

(2) Minimum

Propeller Type

1.7 FUEL

(a)
(b)
(c)

1.9 OIL

(a)
(b)

(c)

Fuel Capacity (U.S. gal) (total)
Usable Fuel (U.S. gal) (total)
Fuel

(D) Minimum Octane

(2) Alternate Fuel

Horizontally Opposed, Air Cooled

|
Sensenich

74DM6-0-60
2

74
72
Fixed Pitch

50
48

100 - Green or 10011, - Blue
Aviation Grade
Refer to Fuel Requirements.

Section § - Handling. Servicing and
Maintenance - paragraph 8.21. item (b).

Qil Capacity (U.S. quarts)
Oil Specification

Oil Viscosity per Average Ambient Temp. for Starting

SINGLE
(1) Above 60°F S.A.E. 50
(2) 30°F to 90°F S.A.E. 40
(3) 0°Fto 70°F S.A.E. 30
(4) Below 10°F S.AE. 20

ISSUED: DECEMBER 16, 1976
REVISED: MAY 30, 1980

8
Refer to latest issue of

Lycoming Service Instruction 1014.

MULTI

S.A.E. 40 or 50
S.A.E. 40

S.A.E. 40 or 20W-30
S.A.E. 20W-30

REPORT: VB-880
1-3



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

1.11 MAXIMUM WEIGHTS

NORMAL UTILITY
(a) Maximum Takeoff Weight (1bs) 2325 2020
(b) Maximum Landing Weight (1bs) 2325 2020
(¢) Maximum Weights in Baggage Compartment 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) Entry Width (inches) 22
(¢) Entry Height (inches) 20

1.17 SPECIFIC LOADINGS

(a) Wing Loading (Ibs per sq ft) 13.7
(b) Power Loading (Ibs per hp) 14.5
REPORT: VB-880 ISSUED: DECEMBER 16, 1976

14 REVISED: JUNE 29, 1981



PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

SECTION 1
GENERAL

Dol

1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

The following definitions are of symbols, abbreviations and terminology used throughout the
handbook and those which may be of added operational significance to the pilot.

(a) General Airspeed Terminology and Symbols

CAS Calibrated Airspeed means the indicated speed of an aircraft,
corrected for position and instrument error. Calibrated airspeed is
equal to true airspeed in standard atmosphere at sea level.

KCAS Calibrated Airspeed expressed in ‘““‘Knots.”

GS Ground Speed is the speed of an airplane relative to the ground.

IAS Indicated Airspeed is the speed of an aircraft as shown on the
airspeed indicator when corrected for instrument error. IAS values
published in this handbook assume zero instrument error.

KIAS Indicated Airspeed expressed in “Knots.”

M Mach Number is the ratio of true airspeed to the speed of sound.

TAS True Airspeed is the airspeed of an airplane relative to undisturbed
air which is the CAS corrected for altitude, temperature and
compressability.

Va Maneuvering Speed is the maximum speed at which application of
full available aerodynamic control will not overstress the airplane.

VER Maximum Flap Extended Speed is the highest speed permissible
with wing flaps in a prescribed extended position.

VNE/MNE Never Exceed Speed or Mach Number is the speed limit that may
not be exceeded at any time.

VNO Maximum Structural Cruising Speed is the speed that should not
be exceeded except in smooth air and then only with caution.

Vg Stalling Speed or the minimum steady flight speed at which the
airplane is controllable.

Vso Stalling Speed or the minimum steady flight speed at which the
airplane is controllable in the landing configuration.

Vx Best Angle-of-Climb Speed is the airspeed which delivers the
greatest gain of altitude in the shortest possible horizontal
distance.

Vy Best Rate-of-Climb Speed is the airspeed which delivers the

ISSUED: DECEMBER 16, 1976

greatest gain in altitude in the shortest possible time.

REPORT: VB-880
1-5



SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-28-161, CHEROKEE WARRIOR 11

(b) Meteorological Terminology

ISA International Standard Atmosphere in which:
The air is a dry perfect gas;
The temperature at sea level is 15° Celsius (59° Fahrenheit);
The pressure at sea level is 29.92 inches hg. (1013 mb);
The temperature gradient from sea level to the altitude at which
the temperature is -56.5°C (-69.7°F) is -0.00198°C
(-0.003566°F) per foot and zero above that altitude.

OAT Outside Air Temperature is the free air static temperature,
obtained either from inflight temperature indications or ground
meteorological sources, adjusted for instrument error and
compressibility effects.

Indicated Pressure The number actually read from an altimeter when the barometric
Altitude subscale has been set to 29.92 inches of mercury (1013 millibars).
Pressure Altitude Altitude meaéured from standard sea-level pressure (29.92 in. Hg)

by a pressure or barometric altimeter. It is the indicated pressure
altitude corrected for position and instrument error. In this
handbook, altimeter instrument errors are assumed to be zero.

Station Pressure Actual atmospheric pressure at field elevation.
Wind The wind velocities recorded as variables on the charts of this

handbook are to be understood as the headwind or tailwind
components of the reported winds.

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
1-6 REVISED: FEBRUARY 26, 1979
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(c) Power Terminology
Takeoff Power

Maximum Continuous
Power

Maximum Climb Power

Maximum Cruise Power

(d) Engine Instruments

EGT Gauge

Maximum power permissible for takeoff.

Maximum power permissible continuously during flight.

Maximum power permissible during climb.

Maximum power permissible during cruise.

Exhaust Gas Temperature Gauge

(e) Airplane Performance and Flight Planning Terminology

Climb Gradient

Demonstrated Crosswind
Velocity
(DEMO. X-WIND)

Accelerate-Stop Distance

MEA

Route Segment

ISSUED: DECEMBER 16, 1976
REVISED: JULY 3, 1979

The demonstrated ratio of the change in height during a portion of
a climb, to the horizontal distance traversed in the same time
interval.

The demonstrated crosswind velocity is the velocity of the
crosswind component for which adequate control of the airplane
during takeoff and landing was actually demonstrated during
certification tests.

The distance required to accelerate an airplane to a specified speed
and, assuming failure of an engine at the instant that speed is
attained, to bring the airplane to a stop.

Minimum en route IFR altitude.

A part of a route. Each end of that part is identified by: (1) a
geographical location; or (2) a point at which a definite radio fix
can be established. '

REPORT: VB-880
1-7




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

Reference Datum
Station
Arm

Moment

Center of Gravity
(C.G)

C.G. Arm
C.G. Limits

Usable Fuel

Unusable Fuel
Standard Empty Weight

V4
/~asic Empty Weight
Payload

Useful Load
Maximum Ramp Weight

Maximum Takeoff
Weight

Maximum Landing
Weight

Maximum Zero Fuel
Weight

REPORT: VB-880

1-8

(f) Weight and Balance Terminology

An imaginary vertical plane from which all horizontal distances are
measured for balance purposes.

A location along the airplane fuselage usually given in terms of
distance from the reference datum.

The horizontal distance from the reference datum to the center of
gravity (C.G.) of an item.

The product of the weight of an item multiplied by its arm.
(Moment divided by a constant is used to simplify balance
calculations by reducing the number of digits.)

The point at which an airplane would balance if suspended. Its
distance from the reference datum is found by dividing the total
moment by the total weight of the airplane.

The arm obtained by adding the airplane’s individual moments and
dividing the sum by the total weight.

The extreme center of gravity locations within which the airplane
must be operated at a given weight.

Fuel available for flight planning.

Fuel remaining after a runout test has been completed in
accordance with governmental regulations.

Weight of a standard airplane including unusable fuel, full
operating fluids and full oil.

Standard empty weight plus optional equipment.
Weight of occupants, cargo and baggage.

Difference between takeoff weight, or ramp weight if applicable,
and basic empty weight.

Maximum weight approved for ground maneuver. (It includes
weight of start, taxi and run up fuel.)

Maximum weight approved for the start of the takeoff run.

Maximum weight approved for the landing touchdown.

Maximum weight exclusive of usable fuel.

ISSUED: DECEMBER 16, 1976



PIPER AIRCRAFT CORPORATION

SECTION 1
PA-28-161, CHEROKEE WARRIOR II GENERAL
Nzen’
1.21 CONVERSION FACTORS
MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN
acres 0.4047 ha cubic inches (cu.in.) 16.39 cm?3
43560 sq. ft. 1.639x10° m?3
0.0015625 $q. mi. 5.787 x 10* cu. ft.
0.5541 fl. oz.
atmospheres (atm) 76 cm Hg 0.01639 1
29.92 in. Hg 4.329x 10° U.S. gal.
1.0133 bar 0.01732 U.S. qt.
1.033 kg/cm?
14.70 1b./sq. in. cubic meters (m?) 61024 cu. in.
2116 Ib./sq. ft. 1.308 cu. yd.
35.3147 cu. ft.
bars (bar) 0.98692 atm. 264.2 U.S. gal.
14.503768 1b./sq. in.
cubic meters per 35.3147 cu. ft./min.
British Thermal Unit 0.2519958  kg-cal minute (m? /min.)
(BTU)
cubic yards (cu. yd.) 27 cu. ft.
centimeters (cm) 0.3937 in, 0.7646 m3
0.032808 ft. 202 U.S. gal.
centimeters of 0.01316 atm degrees (arc) 0.01745 radians
mercury at 0°C 0.3937 in. Hg
(cm Hg) 0.1934 Ib./sq. in. degrees per second 0.01745 radians/sec.
27.85 lb/sq ft. (deg/sec)
135.95 kg/m?
drams, fluid (dr. f1.)  0.125 fl. oz.
centimeters per 0.032808 ft./sec.
second (cm/sec.) 1.9685 ft./min. drams, avdp. 0.0625 oz. avdp.
0.02237 mph (dr. avdp.)
cubic centimeters 0.03381 fl. oz. feet (ft.) 30.48 cm
(cm?) 0.06102 cu. in. 0.3048 m
3.531x10° cu. ft. 12 in.
0.001 1 0.33333 yd.
2.642x 10* U.S. gal. 0.0606061  rod
1.894 x 10" mi.
cubic feet (cu.ft.) 28317 cm3 1.645 x 10* NM
0.028317 m?3
1728 cu. in. feet per minute 0.01136 mph
0.037037 cu. yd. (ft./min.) 0.01829 km/hr.
7.481 U.S. gal. 0.508 cm/sec.
28.32 I 0.00508 m/sec.
cubic feet per minute 0.472 1/sec.
(cu. ft./min.) 0.028317 m? /min.

ISSUED: DECEMBER 16, 1976
REVISED: JULY 11, 1977

REPORT: VB-880
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SECTION 1

PIPER AIRCRAFT CORPORATION

GENERAL PA-28-161, CHEROKEE WARRIOR II
MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN
feet per second 0.6818 mph hectares (ha) 2.471 acres
(ft./sec.) 1.097 km/hr. 107639 sq. ft.
30.48 cm/sec. 10000 m?
0.5921 kts.
_ horsepower (hp) 33000 ft.-1b./min.
foot-pounds (ft.-b.)  0.138255 m-kg 550 ft.-Ib./sec.
3.24 x 10*  kg-cal 76.04 m-kg/sec.
1.014 metric hp
foot-pounds per 3.030x 10° hp
minute (ft.-1b./min.) horsepower, metric 75 m-kg/sec.
. 0.9863 hp
foot-pounds per 1.818x 10~ hp
second (ft.-Ib./sec.) inches (in.) 25.40 mm
2.540 cm
gallons, Imperial 277.4 cu. in. 0.0254 m
(Imperial gal.) 1.201 U.S. gal. 0.08333 ft.
4.546 1 0.027777 yd.
gallons, U.S. dry 268.8 cu. in. inches of mercury 0.033421 atm
(U.S. gal. dry) 1.556x 107" cu. ft. at 0°C (in. Hg) 0.4912 1b./sq. in.
1.164 U.S. gal. 70.73 1b./sq. ft.
4.405 1 345.3 kg/m?
2.540 cm Hg
gallons, U.S. liquid 231 cu. in. 25.40 mm Hg
(U.S. gal.) 0.1337 cu. ft.
4.951x 107 cu. yd. inch-pounds (in.-lb.) 0.011521 m-kg
3785.4 cm?
3.785x10% m? kilograms (kg) 2.204622 1b.
3.785 1 35.27 oz. avdp.
0.83268 Imperial gal. 1000 g
128 fl. oz.
kilogram-calories 3.9683 BTU
gallons per acre 9.353 1/ha (kg-cal) 3087 ft.-1b.
{(gal./acre) 426.9 m-kg
grams (g) 0.001 kg kilograms per cubic ~ 0.06243 1b./cu. ft.
0.3527 . oz avdp. meter (kg/m*) 0.001 g/cm®
2.205x 107 1b.
kilograms per 0.892 1b./acre
grams per centimeter 0.1 kg/m hectare (kg/ha)
(g/cm) 6.721 x 102 1b./ft.
5.601 x 10° 1b./in. kilograms per square  0.9678 atm
centimeter (kg/cm?) 28.96 in. Hg
grams per cubic 1000 kg/m?3 14.22 1b./sq. in.
centimeter (g/cm?®) 0.03613 1b./cu. in. 2048 Ib./sq. ft.
62.43 1b./cu. ft.

REPORT: VB-880
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-161, CHEROKEE WARRIOR II GENERAL
/%,
MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN
kilograms per square  2.896 x 10° in. Hg meters per minute 0.06 km/hr.
meter (kg/m?) 1422 x 10°  1b./sq. in. (m/min.)
0.2048 Ib./sq. ft.
meters per second 3.280840 ft./sec.
kilometers (km) 1x10° cm (m/sec.) 196.8504 ft./min.
3280.8 ft. 2.237 mph
0.6214 mi. 3.6 km/hr.
0.53996 NM
microns 3.937x 107 in.
kilometers per hour 0.9113 ft./sec.
(km/hr.) 58.68 ft./min. miles statute (mi.) 5280 ft.
0.53996 kt 1.6093 km
0.6214 mph 1609.3 m
0.27778 m/sec. 0.8684 NM
16.67 m/min.
miles per hour 44.7041 cm/sec.
knots (kt) 1 nautical mph (mph) 4.470x 10" m/sec.
1.689 ft./sec. 1.467 ft./sec.
1.1516 statute mph 88 ft./min.
1.832 km/hr. 1.6093 km/hr.
51.48 m/sec. 0.8684 kt
liters (1) 1000 cm? miles per hour 2.151 ft./sec. sq.
61.02 cu. in. square (m/hr. sq.)
0.03531 cu. ft.
33.814 fl. oz. millibars 2.953x10% in. Hg
0.264172 U.S. gal.
0.2200 Imperial gal. millimeters (mm) 0.03937 in.
1.05669 qt.
millimeters of 0.03937 in. Hg
liters per hectare 13.69 fl. oz./acre mercury at 0°C
(1/ha) 0.107 gal./acre (mm Hg)
liters per second 2.12 cu. ft./min. nautical miles 6080 ft.
(1/sec.) (NM) 1.1516 statute mi.
1852 m
meters (m) 39.37 in. 1.852 km
3.280840 ft.
1.0936 d. ounces, avdp. 28.35 g
0.198838  rod (oz. avdp.) 16 dr. avdp.
6.214 x 10 4 mi.
5.3996x 10~ NM ounces, fluid 8 dr. fl.
) (fl. 0z.) 29.57 cm?3
meter-kilogram 7.23301 ft.-Ib. 1.805 cu. in.
(m-kg) 86.798 in.-1b. 0.0296 1
0.0078 U.S. gal.

ISSUED: DECEMBER 16, 1976

REVISED: FEBRUARY 26, 1979

REPORT: VB-880
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SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-28-161, CHEROKEE WARRIOR II
MULTIPLY BY TO OBTAIN MULTIPLY BY TO OBTAIN
ounces, fluid per 0.073 1/ha rod 16.5 ft.
acre (fl. oz./ 5.5 yd.
acre) 5.029 m
pounds (1b.) 0.453592 kg slug 32.174 1b.
453.6 g
3.108x 10” slug square centimeters ~ 0.1550 sq. in.
(cm?) 0.001076 sq. ft.
pounds per acre 1.121 kg/ha
(Ib./acre) square feet (sq. ft.) 929 cm?

0.092903 m?2
pounds per cubic 16.02 kg/m3 144 sq. in.

foot (Ib./cu. ft.) 0.1111 sq. yd.

2.296 x 10 acres
pounds per cubic 1728 1b./cu. ft.

inch (Ib./cu. in.) 27.68 g/cm? square inches 6.4516 cm 2
(sq. in.) 6.944x 107 sq. ft.
pounds per square 0.1414 in. Hg
foot (Ib./sq. ft.) 4.88243 kg/m? square kilometers 0.3861 $q. mi.
4725 x 10™* atm (km?)
pounds per square 5.1715 cm Hg square meters (m?) 10.76391 sq. ft.
inch (psi or 2.036 in. Hg 1.196 sq. yd.
1b./sq. in.) 0.06804 atm 0.0001 ha
0.0689476  bar
703.1 kg/m?® square miles (sq. mi.) 2.590 km?
640 acres
quart, U.S. (qt.) 0.94635 1
57.749 cu. in. square rods (sq. rods) 30.25 sq. yd.
radians 57.30 deg. (arc) square yards (sq. yd.) 0.8361 m?
0.1592 rev. 9 sq. ft.

0.0330579 sq. rods
radians per second 57.30 deg./sec.

(radians/sec.) 0.1592 rev./sec. yards (yd.) 0.9144 m
9.549 Ipm q ft.

36 in.
revolutions (rev.) 6.283 radians 0.181818 rod
revolutions per 0.1047 radians/sec.

minute (rpm or
rev./min.)
revolutions per 6.283 radians/sec.

second (rev./sec.)

REPORT: VB-880
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PIPER AIRCRAFT CORPORATION P ‘g SECTION 2
PA-28-161, CHEROKEE WARRIOR II e LIMITATIONS

SECTION 2

LIMITATIONS

2.1 GENERAL

This section provides the “FAA Approved” operating limitations, instrument markings, color coding
and basic placards necessary for the safe 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 (Supplements).

2.3 AIRSPEED LIMITATIONS

SPEED KIAS KCAS

Never Exceed Speed (Vye ) - 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

Design Maneuvering Speed (V ,) - Do not make full or

abrupt control movements above this speed.
At 2325 LBS. G.W. 111 108
At 1531 LBS. G.W. 88 89

CAUTION

Maneuvering speed decreases at lighter weight as the effects of
aerodynamic forces become more pronounced. Linear
interpolation may be used for intermediate gross weights.
Manuevering speed should not be exceeded while operating in
rough air.

Maximum Flaps Extended Speed (VFE)— Do not exceed
this speed with the flaps extended. 103 100

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
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SECTION 2 A PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-161, CHEROKEE WARRIOR II

2.5 AIRSPEED INDICATOR MARKINGS

MARKING IAS
Red Radial Line (Never Exceed) 160 KTS
Yellow Arc (Caution Range - Smooth Air Only) 126 KTS to 160 KTS
Green Arc (Normal Operating Range) 50 KTS to 126 KTS
White Arc (Flap Down) 44 KTS to 103 KTS

2.7 POWER PLANT LIMITATIONS

(a) Number of Engines 1
(b) Engine Manufacturer Lycoming =
(¢) Engine Model No. 0-320-D2A or 0-320-D3G
(d) Engine Operating Limits

(1) Maximum Horsepower 160

(2) Maximum Rotation Speed (RPM) 2700

(3) Maximum Qil Temperature 245°F
(e) Oil Pressure

Minimum (red line) 25 PSI

Maximum (red line) 100 PS1
(f) Fuel Pressure

Minimum (red line) .5 PSI

Maximum (red line) 8 PSI
(g)  Fuel (minimum grade) 160 or 1001 T Aviation Grade
(h) Number of Propeliers . 1
(i) Propeller Manufacturer Sensenich
() Propeller Model 74DM6-0-60
(k) Propeller Diameter

Minimum 72 IN.

Maximum 74 IN.
(1) Propeller Tolerance (static RPM at maximum

permissible throttle setting) Not above 2450 RPM

Not below 2350 RPM

No additional tolerance permitted.

REPORT: VB-880 _ ISSUED: DECEMBER 16, 1976
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2.9 POWER PLANT INSTRUMENT MARKINGS

()

(b)

(c)

(d)

Tachometer

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

Green Arc (Normal Operating Range) 75° to 245°F
Red Line (Maximum) 245°F
Oil Pressure

Green Arc (Normal Operating Range) 60 PSI to 90 PSI
Yellow Arc (Caution Range) (1dle) 25 PSI to 60 PSI
Yellow Arc (Ground Warm-Up) 90 PSI to 100 PSI
Red Line (Minimum) 25 PSI
Red Line (Maximum) 100 PSI
Fuel Pressure

Green Arc (Normal Operating Range) .5 PSI to 8 PSI
Red Line (Minimum) .5 PSI
Red Line (Maximum) - 8 PSI

2.11 WEIGHT LIMITS

(a)
(b)

NORMAL UTILITY
Maximum Weight 2325 LBS 2020 LBS
Maximum Baggage 200 LBS 0 LBS

NOTE

Refer to Section 5 (Performance) for maximum weight as limited
by performance.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: DECEMBER 18, 1980 2-3
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2.13 CENTER OF GRAVITY LIMITS
(a) Normal Category

Weight
Pounds

2325
1950 (and less)

(b) Utility Category

Weight
Pounds

1950 (and less)
2020

Straight line variation between points giveﬁ.

Forward Limit
Inches Aft of Datum

87.0
83.0

Forward Limit
Inches Aft of Datum

83.0
83.8

NOTES

Rearward Limit
Inches Aft of Datum

93.0
93.0

Rearward Limit
Inches Aft of Datum

93.0
9340

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.

2.15 MANEUVER LIMITS

(a) Normal Category - All acrobatic maneuvers including spins prohibited.
(b) Utility Category - Approved maneuvers for bank angles exceeding 60°:

Steep Tums
Lazy Fights
Chandelles

2.17 FLIGHT LOAD FACTORS

(a) Positive Load Factor (Maximum)
(b) Negative Load Factor (Maximum)

REPORT: VB-880
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Entry Speed
111 KIAS
111 KIAS
111 KIAS

NORMAL UTILITY
386G 44G
No inverted maneuvers approved

ISSUED: DECEMBER 16, 1976
REVISED: MAY 30, 1980
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2.19 TYPES OF OPERATION

The airplane is approved for the following operations when equipped in accordance with FAR 91 or
FAR 135.

(a) Day V.F.R.
(b) Night V.F.R.
(¢) DayIl.F.R.
(d) Night I.F.R.
(e) Non Icing

2.21 FUEL LIMITATIONS

(a) Total Capacity 50U.S. GAL
(b) Unusable Fuel e d 2 U.S. GAL
The unusable fuel for this airplane has been determined
as 1.0 gallon 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. ° Lk '

2.23 NOISE LEVEL _ :
The noise level of this aircraft is 72&BA.

No determination has been made by the Federal Aviation Administration 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 Federal 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 compliance with
all FAR 36 noise standards applicable to this type.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: FEBRUARY 24, 1977 2.5
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SECTION 2
LIMITATIONS

2.25 PLACARDS

In full view of the pilot:

In full view of the pilot, one of the followin

“THIS AIRPLANE MUST BE OPERATED AS A NORMAL OR
UTILITY CATEGORY AIRPLANE IN COMPLIANCE WITH
THE OPERATING LIMITATIONS STATED IN THE FORM OF
PLACARDS, MARKINGS AND MANUALS.

ALL MARKINGS AND PLACARDS ON THIS AIRPLANE
APPLY TO ITS OPERATION AS A UTILITY CATEGORY
AIRPLANE. FOR NORMAL AND UTILITY CATEGORY
OPERATION, REFER TO THE PILOT’S OPERATING
HANDBOOK.

NO ACROBATIC MANEUVERS ARE APPROVED FOR
NORMAL CATAGORY OPERATIONS. SPINS ARE
PROHIBITED FOR NORMAL AND UTILITY CATEGORY.”

lists will be installed:

TAKEOFF CHECK LIST

g takeoff checklists and one of the following landing check

Fuel on proper tank Mix ture set Fasten belts/harness

Electric fuel pump on
Engine gauges checked
Flaps - set

Carb heat off

Fuel on proper tank
Electric fuel pump-on
Engine gages checked
Flaps - set

Carb. heat off

Fuel on proper tank
Mixture rich
Electric fuel pump on

Fuel on proper tank
Mixture rich
Electric fuel pump on

Seat backs erect

TAKEOFF CHECK LIST

Mixture set
Primer locked
Seat backs erect

LANDING CHECK LIST
Seat backs erect
LANDING CHECK LIST

Seat backs erect

Trim tab - set
Controls - free

Door - latched

Air conditioner - off

Fasten belts/harness
Trim tab - set
Controls - free
Door - latched

Air conditioner off

Flaps - set (103 KIAS max.)

Fasten belts/harness
Air conditioner off

Flaps - set (White Arc).
Fasten belts/harness
Air conditioner off

The “AIR COND OFF” item in the above takeoff and landing check lists is
conditioned aircraft only.

ISSUED: DECEMBER 16, 1976
REVISED: JULY 3, 1979
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In full view of the pilot, in the area of the air conditioner control panel when the air conditioner is
installed:

“WARNING — AIR CONDITIONER MUST BE OFF TO INSURE
NORMAL TAKEOFF CLIMB PERFORMANCE.”

Adjacent to upper door latch:
“ENGAGE LATCH BEFORE FLIGHT.”
On inside of the baggage compartment door:

“BAGGAGE MAXIMUM 200 LBS”

“UTILITY CATEGORY OPERATION - NO BAGGAGE OR AFT
PASSENGERS ALLOWED. NORMAL CATEGORY OPERATION

- SEE PILOT’S OPERATING HANDBOOK WEIGHT AND
BALANCE SECTION FOR BAGGAGE AND AFT PASSENGER
LIMITATIONS.”

In full view of the pilot:

“MANEUVERING SPEED 111 KIAS AT 2325 LBS. (SEE
P.O.H.)” OR “VA = 111 KIAS AT 2325 #(SEE P.O.H.)”

“UTILITY CATEGORY OPERATION - NO AFT PASSENGERS
ALLOWED.”

“DEMONSTRATED CROSS WIND COMPONENT -17KTS.” or
“DEMO. X-WIND 17 KTS.”

In full view of the pilot when the oil cooler winterization kit is installed:

“OIL COOLER WINTERIZATION PLATE TO BE REMOVED
WHEN AMBIENT TEMPERATURE EXCEEDS 50°F.”

In full view of the pilot:

“UTILITY CATEGORY OPERATION ONLY.”
(1) NO AFT PASSENGERS ALLOWED.
(2) ACROBATIC MANEUVERS ARE LIMITED TO THE FOLLOWING:

ENTRY SPEED
SPINS PROHIBITED

STEEP TURNS 111 KIAS
LAZY EIGHTS , 111 KTIAS
CHANDELLES 111 KIAS

In full view of the pilot:

“WARNING — TURN OFF STROBE LIGHTS WHEN IN
CLOSE PROXIMITY TO GROUND OR DURING FLIGHT
THROUGH CLOUD, FOG OR HAZE.”

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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Adjacent to fuel filler caps:

AVGAS ONLY

~ 5

OR
FUEL - 100 OR 100LL AVIATION GRADE
- OR

FUEL - 100 AVIATION GRADE MIN.
USABLE CAPACITY 24 GAL.
USABLE CAPACITY TO BOTTOM OF
FILLER NECK INDICATOR 17 GAL.

ISSUED: MAY 30, 1980
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SECTION 3

EMERGENCY PROCEDURES

3.1 GENERAL

This section provides the recommended procedures for coping with various emergency or critical situations.
All of the emergency procedures required by the FAA as well as those necessary for operation of the airplane, as
determined by the operating and design features of the airplane, are presented.

Emergency procedures associated with optional systems and equipment which require handbook supplements
are presented in Section 9, Supplements.

This section is divided into two basic parts. The first part contains the emergency procedures checklists.
These checklists supply an immediate action sequence to be followed during critical situations with little
emphasis on the operation of the systems.

The second part of the section provides amplified emergency procedures corresponding to the emergency
procedures checklist items. These amplified emergency procedures contain additional information to provide the
pilot with a more complete description of the procedures so they may be more easily understood.

Pilots must familiarize themselves with the procedures given in this section and must be prepared to take the
appropriate action should and emergency situation arise. The procedures are offered as a course of action for
coping with the particular situation or condition described.They are not a substitute for sound judgement and
common sense.

Most basic emergency procedures are a normal part of pilot training. The information presented in this section
is not intended to replace this training. This information is intended to provide a source of reference for the
procedures which are applicable to this airplane. The pilot should review standard emergency procedures
periodically to remain proficient in them.

ISSUED: DECEMBER 16, 1976 ' REPORT:VB-880
REVISED: APRIL 17, 1989 3-1
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SECTION 3
EMERGENCY PROCEDURES

3.3 EMERGENCY PROCEDURES CHECK LIST

ENGINE FIRE DURING START

Starter .. ........ .. ..., . . crank engine
Mixture . ......... ... ... .. idle cut-off
Throttle .. ......... ... ... ... . open
Electric fuelpump .. ........ . ... .. OFF
Fuelselector .. ... . ... . . .. . . ] OFF

ENGINE POWER LOSS DURING TAKEOFF

If sufficient runway remains for a normal landing,
land straight ahead.

If insufficient runway remains:

Maintain safe airspeed

Make only shallow tumn to avoid obstructions
Flaps as situation requires

If sufficient altitude has been gained to attempt a

restart:

Maintain safe airspeed

Fuelselector ............ . switch to tank
containing fuel

Electric fuelpump . ...... ... . . check ON
Mixture ............. . . .. check RICH
Carburetorheat . .. ....... ... .. .. ON
Prmer .., eowe'ivvmmesonnn.. locked

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

ENGINE POWER LOSS IN FLIGHT

............. switch to tank
containing fuel

Fuel selector

Electric fuelpump .. ... ... ... .. . .. ON
Mixture .. ........ ... .. .. . . RICH
Carburetorheat . ... ... ... ... .. .. . . . ON
Engine gauges . . ... ... .. check for indication

of cause of power loss
Primer . .............. . . check locked

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

When power is restored:
Carburetorheat . ... ..... .. ..., . . . OFF

ISSUED: DECEMBER 16, 1976
REVISED: JUNE 30, 1978

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:

Ignition .. ...... ... . ... .. .. . OFF
Masterswitch . ......... . . .. .. . . . OFF
Fuelselector . ........... . .. . .. . OFF
Mixture . ............. ... . idle cut-off
Seatbeltand harness . . .. ... ... ... . . tight
FIRE IN FLIGHT

Sourceof fire . . ........ ... . .. . . check
Electrical fire (smoke in cabin):

Masterswitch . ........ .. .. ... . . OFF
Vents . ... ... ... . .. ... .. ... . open
Cabinheat . ........... ... ... . .. OFF
Land as soon as practicable.

Engine fire:

Fuelselector . ......... . .. .. . . OFF
Throttle . . ... ... ... . .. . . . . CLOSED
Mixture . ........ ... . . . idle cut-off
Electric fuel pump . ... .. ... . check OFF
Heater .. ...... .. ... .. .. . .. . OFF
Defroster . ............ .. ... . .. OFF

Proceed with POWER OFF LANDING procedure.

LOSS OF OIL PRESSURE

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

REPORT: VB-880
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LOSS OF FUEL PRESSURE

Electric fuel pump ........ ..oty ON
Fuel selector ................ check on full tank

HIGH OIL TEMPERATURE

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

ELECTRICAL FAILURES

ALT annunciator light illuminated:
Ammeter sos sesss: suns Check to verify inop. alt.

If ammeter shows zero:

ALT SWItCh .ot e e e e e e e OFF

Reduce electrical loads to minimum:

ALT circuit breaker ............ Check and reset
as required

ALT switch ... i ittt iene e s ennns ON

If power not restored:
ALT sSWItEH sumens summs swmumns sommos smmas 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)

FOR AIRPLANES WITH INTERLOCKED BAT
AND ALT SWITCH OPERATION.

Electrical load . ... eaannnn. Reduce

If alternator loads are reduced:
ALT SsWitch . .o vv vt e i incnisnosesns OFF

Land as soon as practical. Battery is the only re-
maining source of power. Anticipate complete
electrical failure.

REPORT: VB-880
34

ELECTRICAL OVERLOAD (Alternator over 20

amps above known electrical load)

FOR AIRPLANES WITH SEPARATE BAT
AND ALT SWITCH OPERATION

ALT switch .o e ON
BATT switch ... .ccassownms sommes somnsss OFF

If alternator loads are reduced:
Electrical load ............ Reduce to Minimum

Land as soon as practical.

NOTE

Due to increased system vol-
tage 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:
KLT SWIEEH o ovovvre s v idins soumas s a@pss gmuns OFF
BATT switch......co00csamss s smas As required

Land as soon as possible. Anticipate complete
electrical failure.

SPIN RECOVERY
Throttle . . . . . . . . i idle
Ailerons . . .. . ... . . . oo neutral
Rudder . ............... full opposite to
direction of rotation
Control wheel . . ... ... ....... full forward
Rudder . . ... ... .. ....... neutral (when
rotation stops)
Control wheel . . . . . ... as required to smoothly

regain level flight altitude

ISSUED: DECEMBER 16, 1976
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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

Cabinvents .. .... ... .. . . . .. . . . close
Storm window . ... ... ... . . .. . . open
Ifupper latchisopen .. ...... .. .. . latch
If side latch isopen . . . . . . pull on arm rest while

moving latch handle to
latched position.

If both latches are open . . . . . . . latch side latch
then top latch
ENGINE ROUGHNESS
Carburetorheat . . ... ........ . ... . ON
If roughness continues after one min:
Carburetorheat . ... ... ... . ... .. . . OFF
Mixture . . ... ...... ... .. adjust for max.
smoothness
Electric fuelpump . ... ......... .. . ON
Fuelselector .. ... ... ... ... switch tanks
Enginegauges . . ... ... ..... . . . . . check
Magneto switch . ... ... ... . . “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 heat...................... ... .. ON
MAXLUTS sy smmus o nmmvs s smmuss s adjust for max.
smoothness

ISSUED: DECEMBER 16, 1976
REVISED: DECEMBER 18, 1980
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3.5 AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

The following paragraphs are presented to supply additional information for the purpose of providing
the pilot with a more complete understanding of the recommended course of action and probable cause of
an emergency 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 engine and draw the excess fuel back into the induction system.

If a 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.

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

In either case (above), if fire continues more than a few seconds, the fire should be extinguished by
the best available external means.

The fuel selector valves should be “OFF” and the mixture at idle cut-off 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 takeoff will depend on the circumstances
of the particular situation.

If sufficient runway remains to complete a normal landing, land straight ahead.

If insufficient runway remains, maintain a safe airspeed and make only a shallow turn if necessary to
avoid obstructions. Use of flaps depends on the circumstances. Normally, flaps should be fully extended for
touchdown.

If sufficient altitude has been gained to attempt a restart, maintain a safe airspeed and switch the fuel
selector to another tank containing fuel. Check the electric fuel pump to insure that it is “ON” and that the
mixture is “RICH.” The carburetor heat should be “ON” and the primer locked.

If 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 Landing procedure (refer to the emergency
check list and paragraph 3.13).

. ISSUED: DECEMBER 16, 1976 | REPORT: VB-880
REVISED: JUNE 30, 1978 3.7
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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 maintained.

If altitude permits, switch the fuel selector to another tank containing fuel and turn the electric fuel
pump “ON.” Move the mixture control to “RICH” and the carburetor heat to “ON.” Check the engine
gauges for an indication of the cause of the power loss. Check to insure the primer is locked. If no fuel -
pressure is indicated, check the tank selector 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
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 require up to ten seconds.

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

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 airports 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 intentions. If 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 harness should be tightened. Touchdown should be normally made at the lowest possible airspeed.

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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3.15 FIREIN 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, character 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 electrical fire is indicated (smoke in the cabin), the master switch should be turned “OFF.” The

cabin vents should be opened and the cabin heat tumed “OFF.” A landing should be made as soon as
possible.

If an engine fire is present, switch the fuel selector to “OFF” and close the throttle. The mixture
should be at idle cut-off. Turn the electric fuel pump “OFF.” In all cases, the heater and defroster should
be “OFF.” If radio communication is not required, select master switch “OFF.” Proceed with power off
landing procedure.

NOTE

The possibility of an engine fire in flight is extremely remote. The
procedure given is general and pilot judgment 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 a
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 a forced 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.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
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3.19 LOSS OF FUEL PRESSURE

If 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.

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

Loss of alternator output is detected through zero reading on the ammeter. Before executing the follow-
ing procedure, insure 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. Thisis 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 “O” 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. 1f the overload
condition persists attempt to reduce the load by turning off non-essential equipment. For airplanes with inter-
locked BATT and ALT switch operation, when the electrical load cannot be reduced turn the ALT switch
OFF and land as soon as practical. The battery is the only remaining source of electrical power. Also
anticipate complete electrical failure.

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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For airplanes with separate BATT and ALT switch operations, 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 practical. 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 level flight attitude.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
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3.27 OPEN DOOR

The cabin door on the Cherokee is double latched, so the chances of its 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
latch, 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.

3.28 CARBURETOR ICING

Under certain moist atmospheric conditions at temperatures of -5°C to 20°C, itis 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 the 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.

3.29 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. If no change in approximately
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
too rich or too lean. The electric fuel 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 mix ture full “RICH,” to a landing at the first available airport.

If roughness persists, prepare for a precautionary 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.
When using carburetor heat, therefore, always use full heat, and
when ice is removed return the control to the full cold position.

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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SECTION 3

EMERGENCY PROCEDURES

3.1 GENERAL

This section provides the recommended procedures for coping with various emergency or critical situations.
All of the emergency procedures required by the FAA as well as those necessary for operation of the airplane, as
determined by the operating and design features of the airplane, are presented.

Emergency procedures associated with optional systems and equipment which require handbook supplements
are presented in Section 9, Supplements.

This section is divided into two basic parts. The first part contains the emergency procedures checklists.
These checklists supply an immediate action sequence to be followed during critical situations with little
emphasis on the operation of the systems.

The second part of the section provides amplified emergency procedures corresponding to the emergency
procedures checklist items. These amplified emergency procedures contain additional information to provide the
pilot with a more complete description of the procedures so they may be more easily understood.

Pilots must familiarize themselves with the procedures given in this section and must be prepared to take the
appropriate action should and emergency situation arise. The procedures are offered as a course of action for
coping with the particular situation or condition described.They are not a substitute for sound judgement and
common sense.

Most basic emergency procedures are a normal part of pilot training. The information presented in this section
is not intended to replace this training. This information is intended to provide a source of reference for the
procedures which are applicable to this airplane. The pilot should review standard emergency procedures
periodically to remain proficient in them.

ISSUED: DECEMBER 16, 1976 ' REPORT:VB-880
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3.3 EMERGENCY PROCEDURES CHECK LIST

ENGINE FIRE DURING START

Starter .. ........ .. ..., . . crank engine
Mixture . ......... ... ... .. idle cut-off
Throttle .. ......... ... ... ... . open
Electric fuelpump .. ........ . ... .. OFF
Fuelselector .. ... . ... . . .. . . ] OFF

ENGINE POWER LOSS DURING TAKEOFF

If sufficient runway remains for a normal landing,
land straight ahead.

If insufficient runway remains:

Maintain safe airspeed

Make only shallow tumn to avoid obstructions
Flaps as situation requires

If sufficient altitude has been gained to attempt a

restart:

Maintain safe airspeed

Fuelselector ............ . switch to tank
containing fuel

Electric fuelpump . ...... ... . . check ON
Mixture ............. . . .. check RICH
Carburetorheat . .. ....... ... .. .. ON
Prmer .., eowe'ivvmmesonnn.. locked

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

ENGINE POWER LOSS IN FLIGHT

............. switch to tank
containing fuel

Fuel selector

Electric fuelpump .. ... ... ... .. . .. ON
Mixture .. ........ ... .. .. . . RICH
Carburetorheat . ... ... ... ... .. .. . . . ON
Engine gauges . . ... ... .. check for indication

of cause of power loss
Primer . .............. . . check locked

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

When power is restored:
Carburetorheat . ... ..... .. ..., . . . OFF

ISSUED: DECEMBER 16, 1976
REVISED: JUNE 30, 1978

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:

Ignition .. ...... ... . ... .. .. . OFF
Masterswitch . ......... . . .. .. . . . OFF
Fuelselector . ........... . .. . .. . OFF
Mixture . ............. ... . idle cut-off
Seatbeltand harness . . .. ... ... ... . . tight
FIRE IN FLIGHT

Sourceof fire . . ........ ... . .. . . check
Electrical fire (smoke in cabin):

Masterswitch . ........ .. .. ... . . OFF
Vents . ... ... ... . .. ... .. ... . open
Cabinheat . ........... ... ... . .. OFF
Land as soon as practicable.

Engine fire:

Fuelselector . ......... . .. .. . . OFF
Throttle . . ... ... ... . .. . . . . CLOSED
Mixture . ........ ... . . . idle cut-off
Electric fuel pump . ... .. ... . check OFF
Heater .. ...... .. ... .. .. . .. . OFF
Defroster . ............ .. ... . .. OFF

Proceed with POWER OFF LANDING procedure.

LOSS OF OIL PRESSURE

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

REPORT: VB-880
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LOSS OF FUEL PRESSURE

Electric fuel pump ........ ..oty ON
Fuel selector ................ check on full tank

HIGH OIL TEMPERATURE

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

ELECTRICAL FAILURES

ALT annunciator light illuminated:
Ammeter sos sesss: suns Check to verify inop. alt.

If ammeter shows zero:

ALT SWItCh .ot e e e e e e e OFF

Reduce electrical loads to minimum:

ALT circuit breaker ............ Check and reset
as required

ALT switch ... i ittt iene e s ennns ON

If power not restored:
ALT sSWItEH sumens summs swmumns sommos smmas 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)

FOR AIRPLANES WITH INTERLOCKED BAT
AND ALT SWITCH OPERATION.

Electrical load . ... eaannnn. Reduce

If alternator loads are reduced:
ALT SsWitch . .o vv vt e i incnisnosesns OFF

Land as soon as practical. Battery is the only re-
maining source of power. Anticipate complete
electrical failure.

REPORT: VB-880
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ELECTRICAL OVERLOAD (Alternator over 20

amps above known electrical load)

FOR AIRPLANES WITH SEPARATE BAT
AND ALT SWITCH OPERATION

ALT switch .o e ON
BATT switch ... .ccassownms sommes somnsss OFF

If alternator loads are reduced:
Electrical load ............ Reduce to Minimum

Land as soon as practical.

NOTE

Due to increased system vol-
tage 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:
KLT SWIEEH o ovovvre s v idins soumas s a@pss gmuns OFF
BATT switch......co00csamss s smas As required

Land as soon as possible. Anticipate complete
electrical failure.

SPIN RECOVERY
Throttle . . . . . . . . i idle
Ailerons . . .. . ... . . . oo neutral
Rudder . ............... full opposite to
direction of rotation
Control wheel . . ... ... ....... full forward
Rudder . . ... ... .. ....... neutral (when
rotation stops)
Control wheel . . . . . ... as required to smoothly

regain level flight altitude

ISSUED: DECEMBER 16, 1976
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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

Cabinvents .. .... ... .. . . . .. . . . close
Storm window . ... ... ... . . .. . . open
Ifupper latchisopen .. ...... .. .. . latch
If side latch isopen . . . . . . pull on arm rest while

moving latch handle to
latched position.

If both latches are open . . . . . . . latch side latch
then top latch
ENGINE ROUGHNESS
Carburetorheat . . ... ........ . ... . ON
If roughness continues after one min:
Carburetorheat . ... ... ... . ... .. . . OFF
Mixture . . ... ...... ... .. adjust for max.
smoothness
Electric fuelpump . ... ......... .. . ON
Fuelselector .. ... ... ... ... switch tanks
Enginegauges . . ... ... ..... . . . . . check
Magneto switch . ... ... ... . . “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 heat...................... ... .. ON
MAXLUTS sy smmus o nmmvs s smmuss s adjust for max.
smoothness

ISSUED: DECEMBER 16, 1976
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3.5 AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

The following paragraphs are presented to supply additional information for the purpose of providing
the pilot with a more complete understanding of the recommended course of action and probable cause of
an emergency 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 engine and draw the excess fuel back into the induction system.

If a 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.

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

In either case (above), if fire continues more than a few seconds, the fire should be extinguished by
the best available external means.

The fuel selector valves should be “OFF” and the mixture at idle cut-off 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 takeoff will depend on the circumstances
of the particular situation.

If sufficient runway remains to complete a normal landing, land straight ahead.

If insufficient runway remains, maintain a safe airspeed and make only a shallow turn if necessary to
avoid obstructions. Use of flaps depends on the circumstances. Normally, flaps should be fully extended for
touchdown.

If sufficient altitude has been gained to attempt a restart, maintain a safe airspeed and switch the fuel
selector to another tank containing fuel. Check the electric fuel pump to insure that it is “ON” and that the
mixture is “RICH.” The carburetor heat should be “ON” and the primer locked.

If 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 Landing procedure (refer to the emergency
check list and paragraph 3.13).

. ISSUED: DECEMBER 16, 1976 | REPORT: VB-880
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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 maintained.

If altitude permits, switch the fuel selector to another tank containing fuel and turn the electric fuel
pump “ON.” Move the mixture control to “RICH” and the carburetor heat to “ON.” Check the engine
gauges for an indication of the cause of the power loss. Check to insure the primer is locked. If no fuel -
pressure is indicated, check the tank selector 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
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 require up to ten seconds.

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

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 airports 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 intentions. If 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 harness should be tightened. Touchdown should be normally made at the lowest possible airspeed.

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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3.15 FIREIN 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, character 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 electrical fire is indicated (smoke in the cabin), the master switch should be turned “OFF.” The

cabin vents should be opened and the cabin heat tumed “OFF.” A landing should be made as soon as
possible.

If an engine fire is present, switch the fuel selector to “OFF” and close the throttle. The mixture
should be at idle cut-off. Turn the electric fuel pump “OFF.” In all cases, the heater and defroster should
be “OFF.” If radio communication is not required, select master switch “OFF.” Proceed with power off
landing procedure.

NOTE

The possibility of an engine fire in flight is extremely remote. The
procedure given is general and pilot judgment 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 a
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 a forced 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.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
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3.19 LOSS OF FUEL PRESSURE

If 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.

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

Loss of alternator output is detected through zero reading on the ammeter. Before executing the follow-
ing procedure, insure 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. Thisis 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 “O” 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. 1f the overload
condition persists attempt to reduce the load by turning off non-essential equipment. For airplanes with inter-
locked BATT and ALT switch operation, when the electrical load cannot be reduced turn the ALT switch
OFF and land as soon as practical. The battery is the only remaining source of electrical power. Also
anticipate complete electrical failure.

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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For airplanes with separate BATT and ALT switch operations, 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 practical. 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 level flight attitude.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: DECEMBER 18, 1980 3-11
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3.27 OPEN DOOR

The cabin door on the Cherokee is double latched, so the chances of its 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
latch, 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.

3.28 CARBURETOR ICING

Under certain moist atmospheric conditions at temperatures of -5°C to 20°C, itis 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 the 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.

3.29 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. If no change in approximately
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
too rich or too lean. The electric fuel 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 mix ture full “RICH,” to a landing at the first available airport.

If roughness persists, prepare for a precautionary 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.
When using carburetor heat, therefore, always use full heat, and
when ice is removed return the control to the full cold position.

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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SECTION 4

NORMAL PROCEDURES

4.1 GENERAL

This section clearly describes the recommended procedures for the conduct of normal operations for
the Cherokee Warrior II. All of the required (FAA regulations) procedures and those necessary for the safe
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 equipment 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 for 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 check list 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 lengthly explanations. The short form check list
should be used for this purpose.

4.3 AIRSPEEDS FOR SAFE OPERATIONS

The following airspeeds are those which are significant to the safe 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, airplane and equipment, atmospheric conditions and piloting
technique.

(a) Best Rate of Climb Speed 79 KIAS
(b) Best Angle of Climb Speed 63 KIAS
(¢) Turbulent Air Operating Speed (See Subsection 2.3) 111 KIAS
(d) Maximum Flap Speed 103 KIAS
(e) Landing Final Approach Speed (Flaps 40°) 63 KIAS
(f) Maximum Demonstrated Crosswind Velocity 17 KTS
ISSUED: DECEMBER 16, 1976 REPORT: VB-880

4-1




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

THIS PAGE INTENTIONALLY LEFT BLANK

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
42 - .



PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR IT

SECTION 4
NORMAL PROCEDURES

......................................

oooooooooooooooooooooooooooooooooooooo

...............................................

----------------------

ooooooooooooooooooooooo

WALK-AROUND
Figure 4-1

4.5 NORMAL PROCEDURES CHECK LIST

PREFLIGHT CHECK

Control Wheel . cvownssmmans o5 mumsse release belts
AVIOTICS ¢ cmwss summss i wams io BANLS 555 @55 OFF
Masterswitch . . ... ... ... ... ...... ON
Fuel quantity gauges . . . ... ... ... .. check
Masterswitch : . ; « o s ¢ ¢ ¢ 6w ¢ s s wm w0 & OFF
Ignition . . ... ... . . ... . ... ... OFF
Exterior .. ... ... ...... check for damage

Control surfaces ... ... check for interference -

free of ice, snow, frost

HINgES o ::smaw s s a6 check for interference
Wings . ... ... .. .... free of ice, snow, frost
Stall warning . . . . . .. .. .. ... ... check
Tie down and chocks . ... ... L. remove
Navigation hights. ... .o o o o ... check
Fueltanks . ... ... ... ...... check supply

visually - secure caps
Fuel tank sumps . .. ... ... ... ..... drain

FUBlVEentS . : i ¢ s smw i3 o807 58 9.9 open
Main gear struts

................. proper

inflation (4.50 in.)
Tires . . . . . . check
Brake blocks . . ... ... ... ... ..., check

ISSUED: DECEMBER 16, 1976
REVISED: MAY 30. 1980

Pitothead . ... ... ........ TEMmOove COVET -

holes clear
Windshield . . .. ... ... ... ... ... .. clean

Propeller and spinner . . . . .. ... ..... check
Fuelandoil ... ........... check for leaks
Oil .. ... . check level
Dipstick . . ... .. .. ....... properly seated
COWHNE & : s wumw t smmuen 1 o s i 8 secure
Inspectioncovers . . . ... ... ....... secure
Nose wheel tire . ... ... .......... check
Nose gearstrut . . . . ... ... ... .... proper

inflation (3.25 in.)
Airinlets . . . .. ... ... ... .. e clear

Alternatorbelt . ... ... ... ... check tension

Tow bar and control locks . . . . ... ... .. stow
Baggage .............. stowed properly -

secure
Baggagedoor .. ... ... .... close and secure
Fuelstrainer . . . ... ... ... ........ drain
Primary flight controls . . . .. . . proper operation
Cabindoor ... : waw s 595 & » close and secure
Required papers . . . .. ... ... ... on board

Seat belts and harness . . . .. .. fastened - check

inertia reel

REPORT: VB-880
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BEFORE STARTING ENGINE STARTING WITH EXTERNAL POWER SOURCE
Brakes . .. ... ... ... ... .. .. .. ... set Masterswitch . . ... .............. OFF
Carburetorheat . . .. ... ... .. ... full OFF All electrical equipment . . ... ........ OFF
Fuel. selector . . ... ... ...... desired tank Terminals . ... ............... connect
RAGIOS ooy iammus smmanms sganns s smedne xomsy OFF |  External powerplug . ............ insert in
fuselage

STARTING ENGINE WHEN COLD

Throttle . . ... ... ........... 1/4” open
Masterswitch . . ... ... ............ ON
Electric fuelpump . . ... ... ...... ... ON
Mixture . . ... ... ........... full RICH
Starter . . . ...... .. .. ........ . engage
Throttle . . ... ... ............. adjust
Oilpressure ... ................ check

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

STARTING ENGINE WHEN HOT

Throttle . . ... .............. 1/2” open
Masterswitch . . ... ... ............ ON
Electric fuelpump .. ... ... ... ... ... ON
Mixture .. ................. full RICH
Starter ... .................. . engage
Throttle . . .................. . adjust
Oilpressure . .................. check
STARTING ENGINE WHEN FLOODED

Throttle . . ... ... ........... open full
Masterswitch . . ... ... ... ... ...... ON
Electric fuelpump . . ... ... ... ..... OFF
Mixture .. ................ idle cut-off
Starter . . . ... ... ... . ... ... engage
MIXAITE . ¢ wovm s 5 2 5@ 6 85 b sm v v m advance
Throttle . . ... ... ... ... ....... retard
Oilpressure . . . ... ... ... ....... check

REPORT: VB-880
4-4

Proceed with normal start

Throttle . ............... lowest possible
RPM
External power plug .. ... ... disconnect from
fuselage
Master switch . . ........ ON - check ammeter
Oil pressure . . . ... ... ... ... .... check
WARM-UP
Throttle . ... .......... 800 to 1200 RPM
TAXIING
Chocks . . ....... ... ... ...... removed
Taxiarea . . ... ... ... ... ... .... clear
Thiottle .« -« ¢ v v v v v s apply slowly
Brakes . ......... ... .. ... .... check
Steering . . ... ... . ... ... check
GROUND CHECK
Throttle . . ................ 2000 RPM
Magnetos . ... ........ max. drop 175 RPM
-max. diff. 50 RPM
Vacuum .. ............... 50" Hg. + .1
Oiltemp . .................... check
Oilpressure . . ................. check
Air conditioner . ................ check
Annunciatorpanel .. .......... press-to-test
Carburetorheat . ... ... .......... check

Engine is warm for takeoff when throttle can be
opened without engine faltering.

Electric fuelpump . ... ... ......... OFF
Fuelpressure .................. check
Throttle . . ... ... .. ... ... ... retard

ISSUED: DECEMBER 16, 1976
REVISED: JULY 3, 1979
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BEFORE TAKEOFF
Master SWitCh......ccoeveeermeeercniiii e ON
FLight instruments ..........cccovevvnieininneneiesennnes check
Fuel SElECHOF umsmsrsssmsmssmumsmmsssnsnssnsrsmesoscnens proper tank
Electric fuel pump.. . susssomsmsmnses svasssss ON
ENgine gauges .......cccocvvviiiiniiinenieeeeeeeiens check
Carburetor heat.........ccocveeveevenienieiinciciiieiiens OFF
SeaAt DACKS . vvrrenresenmssseriminsssmsmssemmmensras s erect
MIXEULE ... eviveesere e et saeeras e ennes set
PriMEr.....oiiieieeie et locked
Belts/harness .......ccccoceeveiieiiiinnennne. fastened/adjusted
Empty Seats .......cccvvivvivnieieiiinieniei e seat belts
snugly fastened
BLADS casseonmumssmmmessmsimmammsr st o set
TEIMLEAD. o..v oo ssamsssmsmssssmms s sssmvesasr s maasmmsnszess set
CONLIOIS ....vvieieeeeee ettt free
DOOTS ...ieuvirireeie ettt s latched
At CONAILIONET s vvvsvamasssmmssmmssisnresssspmssrissssiss OFF
TAKEOFF
NORMAL
FLATS srsvesssmmmmsomennim s ccsomemssvmssirammsnsasemsines set
TEADY, oo i 53550 57 S S S RO GRS set
Accelerate to 45 to 55 KIAS
Control wheel........coceeviiniiniinini back pressure to

rotate to climb attitude

SHORT FIELD, OBSTACLE CLEARANCE

EBlaps. ssssswsssonvmsssmmssmmmssnmesss 25 ° (second notch)
Accelerate to 52 KIAS
Control wheel........ccocenieniiininiinnn back pressure to

rotate to climb attitude
Maintain 52 KIAS until obstacle clearance
Accelerate to 79 KIAS after obstacle is cleared
Flaf8 commmsomsmrmms psseoesaeors retract slowly

SHORT FIELD, NO OBSTACLE

Flaps....c. e csssssms ssomasssimsmmsrimsmsmmsnasss sasmaansrases UP
Accelerate to 50 KIAS
Control wheel........c.ccocoeviiiiiiiiinn back pressure to

rotate to climb attitude
After breaking ground accelerate to best rate of climb
speed 79 KIAS

ISSUED: DECEMBER 16, 1976
REVISED: JUNE 9, 2017

SOFT FIELD, OBSTACLE CLEARANCE

FIaps ..cocoveieerciiiiiiicccncncns 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

Flapssssssenmmsosmsemsemmssssaronm oo slowly retract
SOFT FIELD, NO OBSTACLE
Elaps. ..o sssissssmaisssssasmmsssimss 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

FIaps ...cooieieniiiiiiiiiicie e slowly retract
CLIMB

Bestrate (flaps UD) s s sraps sevvemsnsonons 79 KIAS
Best angle (flaps up) ...cccoeovevvviiiiiiiiiniiinnens 63 KIAS
Enroute . .oo.coeieiiiniiiceceecci s 87 KIAS
Electric fuel pump......cccceeeeieiiiiiiniinieenen OFF at

desired altitude

CRUISING

Reference performance charts and Lycoming |
Operator’s Manual.

Normal mMax POWET .......cooeveeeverioceiiiiiiiireeeeenneens 75%
POWET oo set per power table
IMAXEUT ccceeeeeeeeeeeeeeeee e eeetanrers e e eereeeeeees adjust
DESCENT
NORMAL
ThIrottle....cvviiiieeeie et e 2500 rpm
AATSPECH omanssssonemmmsmmssismorsomrmrm pavorswases 126 KIAS
IMIIXEUTC ccee oo e e e eecarar s eesaserenereeeeeeesenes rich
Carburetor heat..........cocccocviviiiinenne. ON if required
REPORT: VB-880
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DESCENT

POWER OFF

Carburetor heat...................cococoeevnn.... ON if required
TRrottle.........oueveeeiieeeee e closed
Airspeed.......ooooveeiieiiieeeeee as required
IV IS o cinssanitasinimams oo smasssgsms as required
POVRE s s verify with throttle every 30 seconds
APPROACH AND LANDING

Fuel selector..........uemevueoeeeneeerereennn. proper tank
Seat Backs........c.cveviimirerieeeeeeeeeeee erect
Belts/harness .............c.ocoveveeemeeeene. fasten/adjust
Electric fuel pump............coooovovveveeeeo ON
MIXEUTE ... set
Flaps......ccovvoiieee, set - 103 KTAS max
Air conditioner.................o........... NPT OFF
Trim to 70 KIAS

Final approach speed (flaps 40°)................... 63 KIAS
STOPPING ENGINE

FIADS ..o retract
Electric fuel pump.............coooovevevoeoeeioe OFF
AIr coONditioNeT ......cvveeeeeeeeeeeeee OFF
RAdIOS ... OFF
Throttle. ......coocueeeeeeeiieeeeeeeeeeeeee full aft
I IO o emoniss s ammmmmmemrormmsssy sepmspsssmmmscrs: idle cut-off
Magnetos.........c.oeeueieiueueeeeeeeeeeeeeee OFF
Master SWitch .........ooevuvuivieieeeeeeeee OFF
PARKING

Parking brake ..........ccoooooeiioiiiiieo set
Control wheel...............c.ccorveunr.... secured with belts
BlaDS iy sussusimmssssssosomonsommmesnorsesssss somssss sgesssmmenns full up
Wheel chocks ......c.vvveieeeeeee in place
L1C AU, coprmmmesseass s enmmmmmasormamonsensayesmmmmmss secure
REPORT: VB-880
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BEFORE TAKEOFF
Masterswitch . . ... .. ..... ... ..... ON
Flight instruments . . .. . ... ... .. .. check
Fuelselector . ... ........... proper tank
Electric fuelpump . . ... ... ... ... ... ON
Enginegauges . . ... ... ... ... .. .. check
Carburetorheat . . . . ... ... ... ... .. OFF
Seatbacks . ... ... ... ... ... ... . erect
Mixture ... .............. e set
PHIGE « o 2 2 5 v w o v mmm s v omm s s s locked
Belts/harness . . ... ............ fastened
Emptyseats . .. .............. seat belts
snugly fastened
R set
Trimtab .. ... ... ... ... ... set
Controls . . ... ... . ... .......... free
Doors ... ..... ... . ... ... ... latched
Air conditioner . . ... ... ... .. ..... OFF
TAKEOFF
NORMAL
FIaDE » ¢ s 6 @5 6 v+ mwm oo s mmm s mmm s s s set
Tab . ... set
Accelerate to 45 to 55 KIAS
Control wheel . . ... ... .... back pressure to

rotate to climb attitude

SHORT FIELD, OBSTACLE CLEARANCE

Flaps . ... ... ... ..... 25° (second notch)
Accelerate to 52 KIAS
Control wheel . . ... .. ... .. back pressure to

rotate to climb attitude
Maintain 52 KIAS until obstacle clearance
Accelerate to 79 KIAS after obstacle is cleared
FIABY 5o 2 v ¢ & me v v mmm e s e o retract slowly

SHORT FIELD, NO OBSTACLE

Flaps . . .. .. ... . UP
Accelerate to 50 KIAS '

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

rotate to climb attitude
After breaking ground accelerate to best rate of
climb speed 79 KIAS

ISSUED: DECEMBER 16, 1976
REVISED: JULY 3, 1979

SOFT FIELD, OBSTACLE CLEARANCE

Flaps . ... ... ........ 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 . ... ... .. ... ... .... slowly retract

SOFT FIELD, NO OBSTACLE

Flaps . ... ... ........ 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 . ... ... .. ... ...... slowly retract
CLIMB

Best rate (flapsup) . . .. ... ... ... 79 KIAS
Best angle (flapsup) . ... ... ... .. 63 KIAS
Enroute . . ... ... ... ... ..... 87 KIAS

.............. OFF at
desired altitude

CRUISING

Reference performance charts and Avco-Lycoming
Operator’s Manual.

Normal max power . . ... ... ........ 75%
Power ... ... ........ set per power table
MIXTHIE & o 5 2 wmoe 2 8 8 bon o 5 momom o s adjust
DESCENT

NORMAL

Throttle .......... ... ... . L. 2500 rpm
PRIEPEO s s 1ammes cumuns 1 aERAE § Smmms 126 KIAS
IIIREIEE aus s 0555 5 550000 rmmmmn s conmos v s rich
Carburetor heat.................. ON if required
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NORMAL PROCEDURES

DESCENT

POWER OFF

Carburetor heat ................ ON if required
Throttle. ..., closed
Airspeed ... .. o as required
MIXtUTE. oottt as required
Power ...... verify with throttle every 30 seconds

APPROACH AND LANDING

Fuelselector .. ............. proper tank
Seatbacks . ... ... ... . ... ... . ... erect
Belts/hamness . . ... ... ... .. ... .. fasten
Electric fuelpump . ... ... .......... ON
Mixture . ......... ... . ... ...... set
Flaps . ... ... ........ set - 103 KIAS max
Air conditioner . ... .............. OFF
Trim to 70 KIAS

Final approach speed (flaps 40°) ... .. 63 KIAS
STOPPING ENGINE

Flaps . . .. ... . retract
Electric fuelpump . . ... ... ... ..... OFF
Air conditioner . ... ... ... ... ..... OFF
Radios . . ... ... ... .. ... ... .... OFF
Throttle . . ... ... .. ... ........ full aft
Mixture . . ... ... .. ... ..... idle cut-off
Magnetos . .. ... ... ... OFF
Masterswitch . . ... ... ... ... ..... OFF
PARKING

Parkingbrake . ... ... ... ... ... .... set
Control wheel . . . .. ... ... secured with belts
Flaps . ... ... ... ... .. .. ... full up
Wheelchocks .. .. ... ... ....... in place
Tiedowns . ................... secure
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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

The airplane should be given a thorough preflight and walk-around check. The pretlight should include
a check of the airplane’s operational status, computation ot weight and C.G. limits, takcoff distance 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 betore takeoft.

CAUTION

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

Upon entering the cockpit, release the seat belts securing the control wheel. Turn off all avionics equip-
ment. Turn the master switch “ON” and check the fuel quantity gauges for sufficient fuel. After the fuel
quantity check is made turn the master switch “OFF” and check that the ignition switch is “OFF.”

To begin the exterior walk-around, check for external damage and operational interference of the
control surfaces or hinges. Insure that the wings and control surfaces are free of snow, ice, frost or any
other foreign materials.

An operational check of the stall warning system and navigation lights should now be made. Turn the
master switch “ON.” Lift the detector while checking to determine if the horn is actuated and check that
the navigation lights are illuminated. The master switch should be returned to the “OFF” position after the
checks are complete.

A visual check of the fuel tank quantity should be performed. Remove the filler cap from each tank
and visually check the supply and color. Be sure to secure the caps properly after the check is complete.

The fuel system sumps and strainer should be drained daily prior to the first flight and after refueling
to avoid the accumulation of contaminants such as water or sediment. Each fuel tank is equipped with an
individual quick drain located at the lower inboard rear corner of the tank. The fuel strainer is equipped
with a quick drain located on the front lower corner of the firewall. Each of the fuel tank sumps should be
drained first. Then the fuel strainer should be drained twice, once with the fuel selector valve on each tank.
Each time fuel is drained, sufficient fuel should be allowed to flow to ensure removal of contaminants. This
fuel should be collected in a suitable container, examined for contaminants, and then discarded.

CAUTION

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

After draining, each quick drain should be checked to make sure it
has closed completely and is not leaking.
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Check all of the fuel tank vents to make sure they are open.
Next, a complete check of the landing gear. Check the main gear shock struts for proper inflation.
There should be 4.50 inches of strut exposure under a normal static load. The nose gear should be checked

for 3.25 inches of strut exposure. Check all tires for cuts and wear and insure proper inflation. Make a
visual check of the brake blocks for wear or damage.

Remove the cover from the pitot head on the underside of the left wing. Check the pitot head to make
sure the holes are open and clear of obstructions.

Don’t forget to clean and check the windshield.
The propeller and spinner should be checked for defects or nicks.

Lift the cowling and check for any obvious fuel or oil leaks. Check the oil level. Make sure that the
dipstick has properly seated after checking. Secure the cowling and check the inspection covers.

Check the air inlets for foreign matter anc the alternator belt for proper tension.

Stow the tow bar and check the baggage for proper storage and security. The baggage compartment
doors should be closed and secure.

Upon entering the aircraft, ascertai. that all primary flight controls operate properly. Close and secure
the cabin door and check that all the required papers are in order and in the airplane.

Fasten the seat belts and shoulder harness and check the function of the inertia reel by pulling sharply
on the strap. Fasten seat belts on empty seats.

4.11 E¥FORE STARTING ENGINE

Bel re starting the engine the srakes should be set “ON™ and the carburetor heat lever moved to the full

OFF position. The fuel selector s! ould then be moved to the desired tank. Check to make sure that all the
tadios are OFF.
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4-8 REVISED: JULY 3, 1979



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

4.13 STARTING ENGINE

(a)

(b)

(©

(d

Starting Engine When Cold

Open the throttle lever approximately 1/4 inch. Tum “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.

Starting Engine When Hot

Open the throttle approximately 1/2 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.” Tumn “ON” the master switch and turn “OFEF”
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 eclectrical 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.

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.
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CAUTION

Care should be exercised because if the ship’s battery has been
depleted, the external power supply can be reduced to 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 indicat:
within thirty seconds, stop the engine and determine the trouble. In cold weather it will take a few secon
longer to get an oil pressure indication. If the engine has failed to start, refer to the Lycoming Operatis
Handbook, Engine Troubles and Their Remedies. -

Starter manufacturers recommend that cranking periods be limited to thirty seconds with a tv
minute rest between cranking periods. Longer cranking periods will shorten the life of the starter.
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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, provided that the throttle may be
opened fully without backfiring or skipping, and without a reduction in engine oil pressure.

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 5.0” + .1” Hg at 2000 RPM.
Check the annunciator panel 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 clear any ice which may have formed during taxiing. Avoid prolonged ground operation with carburetor
heat “ON” as the air is unfiltered.

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.
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4.21 BEFORE TAKEOFF

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

Turn “ON” the master switch and 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 fastened. Fasten the seat belts
snugly around the empty seats.

NOTE

If the fixed shoulder harness (non-inertia reel type) is installed,
1t must be connected to the seat belt and adjusted to allow proper
accessibility to all controls including fuel selector, flaps, trim, etc.,
while maintaining adequate restraint for the occupant,.

If the inertia reel type shoulder harness is installed, a pull test of its
locking restraint feature should be performed.

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

NOTE

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

Exercise and set the flaps and trim tab. Ensure 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
ensure normal takeoff performance.

4.23 TAKEOFF

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 wheel 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 or a soft surface, total distances can be reduced appreciably by
lowering the flaps to 25° and rotating at lower airspeed.

A short field takeoff with an obstacle clearance is accomplished by first lowering the flaps to 25°.
Apply full power before brake release and accelerate to 52 KIAS and rotate. Maintain 52 KIAS until

obstacle clearance is attained. After the obstacle has been cleared, accelerate to 79 KIAS and then slowly
retract the flaps.

A short field takeoff with no obstacle is accomplished with no flaps and applying full power before
brake release, lift off at 50 KIAS and accelerate to best rate of climb speed, 79 KIAS.
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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, provided that the throttle may be
opened fully without backfiring or skipping, and without a reduction in engine oil pressure.

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 5.0” £ .1” Hg at 2000 RPM.

Check the annunciator panel 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 clear any ice which may have formed during taxiing. Avoid prolonged ground operation with
carburetor heat “ON”’ as the air is unfiltered.

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.
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4.21 BEFORE TAKEOFF

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

Turn “ON” the master switch and 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 fastened. Fasten the seat belts
snugly around the empty seats.

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

The mixture should be set FULL RICH except a 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.

4.23 TAKEOFF

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 wheel 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 or a soft surface, total distances can be reduced appreciably by
lowering the flaps to 25° and rotating at lower airspeed.

A short field takeoff with an obstacle clearance is accomplished by first lowering the flaps to 25°.
Apply full power before brake release and accelerate to 52 KIAS and rotate. Maintain 52 KIAS until
obstacle clearance is attained. After the obstacle has been cleared, accelerate to 79 KIAS and then slowly
retract the flaps.

A short field takeoff with no obstacle is accomplished with no flaps and applying full power before
brake release, lift off at 50 KIAS and accelerate to best rate of climb speed, 79 KIAS.
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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 KIAS 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.

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

The normal maximum cruising power is 75% of the rated horsepower of the engine. Airspeeds which

may be obtained at various altitudes and power settings can be determined from the performance graphs
provided by Section 5.

Use of the mixture control in cruising flight reduces fuel consumption significantly, especially at
higher altitudes, and reduces lead deposits when the alternate fuels are used. During letdown and low power
flight operations, it may be necessary to lean because of excessively rich mixture. The mixture should be
leaned during cruising operation when 75% power or less is being used. If any doubt exists as to the amount
of power being used, the mixture should be in the FULL RICH position for all operations. Always enrich the
mixture before increasing power settings.

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

To lean for best economy cruise performance, disengage the friction adjustment lever and place the
mixture control full forward and set the throttle to obtain the desired power setting for the conditions in Section
5. Gradually lean the mixture control until the engine operation becomes rough or until engine power rapidly
diminishes as noted by an undesirable decrease in airspeed or engine RPM. When either condition occurs, enrich

the mixture sufficiently to obtain a smooth and evenly firing engine or to regain most of the lost airspeed or
engine RPM.

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 15 seconds while
leaning. Above 6,000 feet the engine is incapable of generating
more than 75%.
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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.

4.28 DESCENT
NORMAL

To achieve the performance on Figure 5-25 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.

4.29 APPROACH AND LANDING

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

NOTE

If the fixed shoulder harness (non-inertia reel type) is installed, it
must be connected to the seat belt and adjusted to allow proper
accessibility to all controls including fuel selector, flaps, trim, etc.,
while maintaining adequate restraint for the occupant.

If the inertia reel type shoulder harness is installed, a pull test of its
locking restraint feature should be performed.

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.
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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 1ift off at the lowest possible airspeed. Accelerate
just above the ground to 52 KIAS 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.

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 increased visibility
over the nose during the climb.

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

4.27 CRUISING

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

The normal maximum cruising power is 75% of the rated horsepower of the engine. Airspeeds which
may be obtained at various altitudes and power settings can be determined from the performance graphs
provided by Section 5.

Use of the mixture control in cruising flight reduces fuel consumption significantly, especially at
higher altitudes, and reduces ! ad deposits when the alternate fuels are used. During letdown and low power
flight operations, it may be 1 zcessary to lean because of excessively rich mixture. The mixture should be
leaned during cruising operat on when 75% power or less is being used. If any doubt exists as to the amount
of power being used, the mixture should be in the FULL RICH position for all operations. Always enrich
the mixture before increasing power settings.

To lean the mixture, disengage the lock and pull the mixture control until the engine becomes rough,
indicating that the lean mixture limit has been reached in the leaner cylinders. Then enrich the mixture by
pushing the control towards the instrument panel until engine operation becomes smooth. When leaning,
carefully observe the temperature instruments.

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.
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4.28 DESCENT
NORMAL

To achieve the performance on Figure 5-25 the power on descent must be used. The thr.ott!e should beset
for 2500 R PM, mixture full rich and maintain an airspeed of 126 KIAS. In case carburetorice 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. Powerresponse
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.

4.29 APPROACH AND LANDING

Check to insure the fuel selector is on the proper (fullest) tank and that the seat backs are erect. The
seat belts and shoulder harness 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 crosswinds, it may be desirable to approach the ground at higher
than normal speeds with partial or no flaps.
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4.31 STOPPING ENGINE

At the pilot’s discretion, the flaps should be raised and tne 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.

4.33 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.

4.35 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.
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4.37 TURBULENT AIR OPERATION

In keeping with good operating practice used in all aircraft, it is recommended 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 occur as a result of the turbulence

or of distractions caused by the conditions. (See Subsection 2.3)

4.39 WEIGHT AND BALANCE

It is the responsibility of the owner and pilot to determine that the airplane 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).

Z{IIZEORT: VB-880 ISSUED: DECEMBER 16, 1976
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SECTION 5

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 which require
handbook supplements is provided by Section 9 (Supplements).

5.3 INTRODUCTION TO 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.
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 extrapolation beyond the
limits shown on the charts should not be used for flight planning
purposes.
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5.5 FLIGHT PLANNING EXAMPLE

(a)

(b)

Aircraft Loading

The first step in planning our flight is to calculate the airplane weight and center of gravity
by utilizing the information provided by Section 6 (Weight and Balance) of this handbook.

The basic empty weight for the airplane as delivered from the factory has been entered in
Figure 6-5. If any alterations to the airplane have been made effecting weight and balance,
reference to the aircraft logbook and Weight and Balance Record (Figure 6-7) should be made to
determine the current basic empty weight of the airplane.

Make use of the Weight and Balance Loading Form (Figure 6-11) and the C.G. Range and

Weight graph (Figure 6-15) to determine the total weight of the airplane and the center of gravity
position.

After proper utilization of the information provided we have found the following weights
for consideration in our flight planning example.

The landing weight cannot be determined until the weight of the fuel to be used has been
established [refer to item (g)(1)].

(1) Basic Empty Weight 1391 1bs.
(2) Occupants (4 x 170 1bs.) 680 Ibs.
(3) Baggage and Cargo 50 Ibs.
(4) Fuel (61b/gal x 30) 180 1bs.
(5) Takeoff Weight 2316 1bs.
(6) Landing Weight

(2)(5) minus (g)(1), (2316 Ibs. minus 134.4 1bs.) 2181.6 lbs.

Our takeoff weight is below the maximum of 23251bs. and our weight and balance
calculations have determined our C.G. position within the approved limits.

Takeoff and Landing

Now that we have determined our aircraft loading, we must consider all aspects of our
takeoff and landing.

All of the existing conditions at the departure and destination airport must be acquired,
evaluated and maintained throughout the flight.

Apply the departure airport conditions and takeoff weight to the appropriate Takeoff
Performance graph (Figures 5-5 and 5-6 or 5-7 and 5-8) to determine the length of runway
necessary for the takeoff and/or the barrier distance.

The landing distance calculations are performed in the same manner using the existing
conditions at the destination airport and, when established, the landing weight.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
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The conditions and calculations for our example flight are listed below. The takeoff and
landing distances required for our example flight have fallen well below the available runway

lengths.

()
1| (2)
3)
(€))
(5)

(¢) Climb

Pressure Altitude
Temperature

Wind Component
Runway Length Available
Runway Required

NOTE

80°F (27°C)
15 KTS (Headwind)

Departure Destination
Airport Airport
1500 ft. 2500 ft.
75°F (24°C)
O KTS
4800 ft. 7600 ft.
2100 ft.* 1190%**

The remainder of the performance charts used in this flight plan
example assume a no wind condition. The effect of winds aloft
must be considered by the pilot when computing climb, cruise and

descent performance.

The next step in our flight plan is to determine the necessary climb segment components.

The desired cruise pressure altitude and corresponding cruise outside air temperature values
are the first variables to be considered in determining the climb components from the Time,
Distance, and Fuel to Climb graph (Figure 5-13). After the time, distance and fuel for the cruise
pressure altitude and outside air temperature values have been established, apply the existing
conditions at the departure field to graph (Figure 5-13). Now, subtract the values obtained from
the graph for the field of departure conditions from those for the cruise pressure altitude.

The remaining values are the true fuel, distance and time components for the climb segment
of the flight plan corrected for field pressure altitude and temperature.

The following values were determined from the above instructions in our flight planning

example.
(D
(2)
(3)
4)
(5)

Cruise Pressure Altitude

Cruise OAT

Time to Climb (10.0 min. minus 2.5 min.)
Distance to Climb (13.5 miles minus 3.5 miles)
Fuel to Climb (2 gal. minus .5 gal.)

*reference Figure 5-6
**reference Figure 5-29
***reference Figure 5-13

REPORT: VB-880
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(d) Descent

The descent data will be determined prior to the cruise data to provide the descent distance
for establishing the total cruise distance.

Utilizing the cruise pressure altitude and OAT we determine the basic time, distance and
fuel for descent (Figure 5-25). These figures must be adjusted for the field pressure altitude and
temperature at the destination airport. To find the necessary adjustment values, use the existing
pressure altitude and temperature conditions at the destination airport as variables to find the
time, distance and fuel values from the graph (Figure 5-25). Now, subtract the values obtained
from the field conditions from the values obtained from the cruise conditions to find the true
time, distance and fuel values needed for the flight plan.

The values obtained by proper utilization of the graphs for the descent segment of our
example are shown below. '

(1) Time to Descend (6.5 min. minus 3.5 min.) 3.0 min.*

(2) Distance to Descend (14 miles minus 7.5 miles) 6.5 miles*

(3) Fuel to Descend (1.0 gal. minus.5 gal.) .5 gal.* |
(e) Cruise

Using the total distance to be traveled during the flight, subtract the previously calculated

distance to climb and distance to descend to establish the total cruise distance. Refer to the
appropriate Avco Lycoming Operator’s Manual when selecting the cruise power setting. The

established pressure altitude and temperature values and the selected cruise power should now be

utilized to determine the true airspeed from the Cruise Performance graph (Figures 5-15 through
5-18). .

Calculate the cruise fuel consumption for the cruise power setting from the information
provided by the Avco Lycoming Operator’s Manual.

The cruise time is found by dividing the cruise distance by the cruise speed and the cruise
fuel is found by multiplying the cruise fuel consumption by the cruise time.

The cruise calculations established for the cruise segment of our flight planning example are
as follows:
(1) Total Distance 300 miles
(2) Cruise Distance
(e)(1)minus (c)(4) minus (d)(2), (300 minus

10 miles minus 6.5 miles) 283.5 miles
(3) Cruise Power, Best Economy Mixture 75% rated power (2645 RPM)
(4) Cruise Speed 118 KTS TAS**
(5) Cruise Fuel Consumption 8.5 GPH
(6) Cruise Time
(e)(2) divided by (c)(4), (283.5 miles divided by 118 KTS) 2.40 hrs.
(7) Cruise Fuel
(€)(5) multiplied by (e)(6), (8.5 GPH multiplied by 2.40 hrs.) 20.4 gal.
*reference Figure 5-25
**reference Figure 5-17
ISSUED: DECEMBER 16, 1976 REPORT: VB-880
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(f) Total Flight Time

The total flight time is determined by adding the time to climb, the time to descend and the
cruise time. Remember! The time values taken from the climb and descent graphs are in minutes
and must be converted to hours before adding them to the cruise time.

The following flight time is required for our flight planning example.
(1) Total Flight Time
(©)(3) plus (d)(1) plus (€)(6), (.13 hrs. plus .05 hrs. plus 2.40 hrs.) 2.58 hrs.

(g) Total Fuel Required

Determine the total fuel required by adding the fuel to climb, the fuel to descend and the
cruise fuel. When the total fuel (in gallons) is determined, multiply this value by 6 lb/gal to
determine the total fuel weight used for the flight.

The total fuel calculations for our example flight plan are shown below.
(1) Total Fuel Required

(©)(5) plus (d)(3) plus (e)(7), (1.5 gal. plus .5 gal. plus 20.4 gal.) 22.4 gal.
(22.4 gal. multiplied by 6 1b/gal.) 134.4 lbs.
REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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Figure 5-3

REPORT: VB-880
5-12

ISSUED: DECEMBER 16, 1976

"SIY - @33dS T1V1S



PIPER AIRCRAFT CORPORATION SECTION 5
PA-28-161, CHEROKEE WARRIOR II PERFORMANCE
PA-28-161
-NORMAL §[HI©E‘3TI’ LFUELLD R@@WD [B@Ul DJSTIAW Be
~NO OBSTACLE 7 50T s T as T aal a2t a0 /
__PAVED, LEVEL, DRY RUNWAY | LIFT[UFF SPEED-KIAS / 2400
. FULL POWER BEFURE BRAKE RELEASE . N
— FLAPS 0° e ~ 2200
- < 2000
] i A TN 1 T Y 1800
72 A
Sanval 7/;// i n / 4111600
A LA 3( Ay RN IND NN L L :
aba \\\'{\ d /‘\“@/ i e AN \"\_\_ B e
/77725%%&/# 77/ }\ \90, PR N % o T 1200 2
ol & LS } A J u.ﬁzk\*v N e —
= =/ I 1000 =
-N N DA =
AT i 10 > = “ony, B TP
| | ~ ™~ ] ™~ e
upara ST S S z
—~] = 600 &
L S S S - O I~ I~ ] — ] —_
— ] 400
INEEN i ] 200
—4&1 L E] L 14101 | I8'[] °F 2325 2200 2000 1800 1600 0 5 10 15 g
40 -0 0 21 eC WEIGHT-LBS. WIND-KTS.
OUTSIDE AIR TEMP.
Example: ¢
Departure airport pressure altitude: 1500 ft.
Departure airport temperature: 80°F
Weight: 2325 1bs.
Wind: 15 KTS headwind
Ground roll: 1150 ft.
Lift-off speed: 50 KIAS
NORMAL SHORT FIELD GROUND ROLL DISTANCE - NO OBSTACLE

Figure 5-5
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Example:
Departure airport pressure altitude: 1500 ft.
Departure airport temperature: 80°F _
Weight: 2325 1bs.
Wind: 15 KTS headwind
Distance over 50 ft. barrier: 2100 ft.
Lift-off speed: 50 KIAS
Barrier speed: 55 KIAS
NORMAL SHORT FIELD TAKEOFF DISTANCE - NO OBSTACLE
Figure 5-6
REPORT: VB-880 ISSUED: DECEMBER 16, 1976

5-14 REVISED: JULY 11, 1977

TAKE-OFF DISTANCE OVER 50FT. BARRIER-FT.



PIPER AIRCRAFT CORPORATION

SECTION 5
PA-28-161, CHEROKEE WARRIOR II PERFORMANCE
PA-28-161
= OBSTACLE CLEARANCE SHORT FIELD
B P@E‘%@@N@ ROLL DISTANCE
| PAVED, LEVEL, DRY RUNWAY
| FULL POWER BEFORE BRAKE RELEAS‘E1 LIFT-0FF SPEED-KIAS
o .
—FLAPS 25° -4 b bbby . 418“:“’|4‘6 . 4'|4 RN 2400
L | AL AN /<
2200
T 7
S ; 2000
_ /| Dl /] 1800 :
el
5 %%% AN —
/(\/ 2ra =
S < 1600
AL S =
(\‘x 2 S S\L’,ﬁ ™ oo 3
‘9\ 2\ 4 ™~ / 6’[4 ==
s A A A ST A, | =
& 2 — i Wy 1200
A - S“}}A’ :* (] i c-
= =1 = g A 1000
o e TR = = = T
! - >4
T ™~
=y Zany 600
- ——]
= 400
—-40 L E] L |4|U| | |8|0 °F 2325 2200 2000 1800 1600 0 5 10 15
40 - 0 g0 °C WEIGHT-LBS. WIND-KTS.
OUTSIDE AIR TEMP.
Example:
Departure airport pressure altitude: 1500 ft.
Departure airport temperature: 80°F
Weight: 2175 Ibs.
Wind: 15 KTS headwind
Ground roll: 975 ft.
Lift-off speed: 48 KIAS
OBSTACLE CLEARANCE SHORT FIELD GROUND ROLL DISTANCE
Figure 5-7
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Example:
Departure airport pressure altitude: 1500 ft.
Departure airport temperature: 80°F
Weight: 2175 1bs.
Wind: 15 KTS headwind
Distance over 50 ft. barrier: 1600 ft.
Lift-off speed: 48 KIAS
Barrier speed: 53 KIAS
OBSTACLE CLEARANCE SHORT FIELD TAKEOFF DISTANCE
Figure 5-8
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Example:

Cruise pressure altitude: 5000 ft.
Cruise OAT: 60°F

Cruise power: 75%
Engine RPM: 2645 -

ENGINE PERFORMANCE (SERIAL NOS. 28-7716001 THROUGH 7716323)
Figure 5-9

ISSUED: DECEMBER 16, 1976

REPORT: VB-880
REVISED: JULY 11, 1977 '
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SECTION 5

PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, CHEROKEE WARRIOR II
ruu FLUW GALLONS PER HOUR _EN@UNE PERFORMANCE 1
T BEST sEST  — BEST PONER MXTURE PER LYCOMING 1
/ .@“ LEEY Pg‘"s“ %";g"‘;‘“ Ec“'é“;"_ INSTRUCTIONS GROSS WEIGHT- 2325 LB
ACATATATA T 58 tae 50— WHEEL FAIRINGS INSTALLED
AV AV ayayeryavEin 5% 85 I
// \ //§ _/\.// d /
\5( a4 /
S 4
V&
Q/% / /]
VS/ TV Y
%\
yAR 404 /
,/ / T
A 1/ A ’ 4 7
I TV POWER 55% 65% 75%
/T2 TA A /
/ = . /[ A ] [
4 D494 % / /i
S / /
)4 , / /
/ // /\\/ . / (/ 7
' AV SOV /
A TATIA™ ) / ~
¥ 4 /// 1 / / //
&
A / /
A/ d / A ,
(A VIV L1 / |
=20 0 20 40 60 B0 100 OF 2200 2300 2400 2500 2600 2700
-2'0 I lll [ 2'0 I 4]n °C RPM
OUTSIDE AIR TEMP.
Example:
Cruise pressure altitude: 5000 ft
Cruise OAT: 60°F
Cruise power: 75%
Engine RPM: 2620

ENGINE PERFORMANCE (SERIAL NOS. 28-7816001 AND UP)

Figure 5-10
REPORT: VB-880
5-18

ISSUED: DECEMBER 16, 1976
REVISED: JULY 11, 1977



PIPER AIRCRAFT CORPORATION

SECTION 5
PA-28-161, CHEROKEE WARRIOR II PERFORMANCE

PA-28-161

+HCLIMB PERFORMANCE [~ [ [ T 11
|| GROSS WEIGHT 2325 LBS., FULL THROTTLE —T HERER
LEAN MIXTURE PER LYCOMING INSTRUCTIONS
Al / | 79 KIAS \ LD T o
e ON SERIAL NUMBERS 26- 7815001 AND UP, —
(A% InEnu — REDUCE RATE OF CLIMB BY 40 FPM WHEN| _
E N / v N1 THE WHEEL FARNGS ARE nmome
C 1A AL | 4 S 74 S U N T O I A N S S NS O T O I
7 /\“/AY / \ Tt
E =1 /] R N - INN
/= \
/Z S \rﬂ AENVan | \
z / \
2/ T
= 2 N e e e e e e e e e e "T\
SE :
(A /S | ]
/ | |
SASK \
A B
S S T
_%‘:’ N/ \‘? I
| ¢\§ /\ c;‘,\ i —
4 7 ‘ \
]
=20 020 40 60 80 100 of 0 200 400 500 800
I L T S B RATE OF CLIMB - FPM
OUTSIDE AIR TEMP.
Example:
Climb pressure altitude: 5000 ft.
Climb OAT: 60°F
Rate of climb: 420 ft/min.
CLIMB PERFORM ANCE

Figure 5-11

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: JUNE 30, 1978
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SECTION 5 PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, CHEROKEE WARRIOR II

PA-28-161

FUEL, TIME AND DISTANCE TO CLIMB
WEIGHT 2325 LBS., FLAPS 0°, FULL THROTTLE
MIXTURE — LEANED PER LYCOMING INSTRUCTIONS
79 KIAS, NO WIND -
" awi i
- /1/\% / / y / II A \w\@s —
2 op. ”
Dawatv.av.av4 ol L e
W z| & V‘
E9% / ] < &
AT dEE
A = 3 o /, ()74
A 1S S /11 i @Q//
AP & il < A
A TN Al LA
ST i ARV
AL A LA T /T ] /1L
/ \ L7 | A1 7/
d ” | CRUISE /
00'/ Z PR ik I T .
ST I VAL |~ N/
] P A / 1/
A A /| ¥
HET NN o i
P T el 7 7
| — 1 |
2000 TAIRPORT 7
—— \ |
- 1\ gy
SEA LEVEL W \
20 0 20 40 60 80 100 O 10 20 30 40 50
|°F
| | l | | | | : | |°c FUEL, TIME AND DISTANCE TO CLIMB

20 -10 0 10 20 30 40
OUTSIDE AIR TEMPERATURE

Example:
Departure airport pressure altitude: 1500 ft.
Departure airport temperature: 80°F (27°C)
Cruise pressure altitude: 5000 ft. '
Cruise OAT: 60°F (16°C)
Time to climb (10 min. minus 2.5 min.): 7.5 min.
Distance to climb (13.5 miles minus 3.5 miles): 10 nautical miles
Fuel to climb (2 gal. minus .5 gal.): 1.5 gal.

FUEL, TIME AND DISTANCE TO CLIMB
Figure 5-13

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
5-20 REVISED: JULY 3, 1979



PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

SECTION 5
PERFORMANCE
PA-28-161
IESW POWER CRUISE PERFORMANCE
| ] GROSS WEIGHT 2325 LBS. WHEEL FAIRINGS INSTALLED
. BEST POWER MIXTURE PE]R T.YFUTAIPTG ‘LEANING INSTRUCTIONS
| FUEL CONSUMPTION AT ‘\‘%
([ 75% = 10.0 GPH [ [ =
U 65% = 8.8 GPH / / \2
S \ /| 55% = 7.8 GPH /1 \.K’g‘ﬂ__k
N ’ / /
SH / / / /
| S S\% // / /
Y f‘: A P e g O O = s g i i ey e =
@@)(m / ] /
o / / |
N // 551 Bt «}éi— % POWER-
A ] $Zf$/( / /
@w/ \ / / /1
A4S - [ / | =
/ &L " & [ . =
Fi S N / | =
/ W< / / I .
4 /\ [ [ /
/ [ [
-20 0 20 40 60 80 100 ©f 90 100 110
[ _2I01 I | (I] 1 | | | | I1

120

TRUE AIRSPEED - KTS
NOTE: SUBTRACT 2KTS. IF WHEEL

FARINGS ARE NOT INSTALLED.

OUTSIDE AIR TEMP.

Example:

Cruise pressure altitude: 5000 ft.
Cruise OAT: 60°F

Cruise power: 75% best power mixture
Cruise speed: 116.5 KTS TAS

BEST POWER CRUISE PERFORMANCE (SERIAL NOS. 28-7716001 THROUGH 7716323)
Figure 5-15

ISSUED: DECEMBER 16, 1976
REVISED: JULY 11, 1977

REPORT: VB-880
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SECTION 5 PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, CHEROKEE WARRIOR II
PA-28-161
i & T T T o1& - F 1 T L
AT 5 BEST POWER CRUISE PERFORMANCE
7 LA AT A |~ GROSS WEIGHT 2325 (B y
/] &4 | A WHEEL FAIRINGS INSTALLED [
£ NASAL A BEST POWER MIXTURE PER / \=
/| 3/% S/ LYCOMING LEANING INSTRUCTIONS / / o
/ & / FUEL CONSUMPTION— | \Z
Vi ; 75% = 10.0 GPH / 2
IS A_| 65% = 8.8 GPH / %
S 55% = 7.8 GPH / / \
/ 4 / / A
, / I \
7 / ,
a4 /2‘\<$/ , 55 65 75 %POWER
= / / /
AV A = : e
4 =
= rd ] I /
7 (V‘ﬁ /
N AN / / / =
/1 AL ) / / / =
P // .&? // [ [;
A AT : / T i
L
WA / / 1
/1 V1 Asy / / / |
L1/ |
=20 0 20 40 60 80 100 °f 90 100 110 120 130
90 ' 0 " 2 U o4 e TRUE AIRSPEED KTS.
NOTE: SUBTRACT 7 KTS. IF WHEEL
OUTSIDE AIR TEMP. FAIRINGS ARE NOT INSTALLED.
Example:
Cruise pressure altitude: 5000 ft.
Cruise OAT: 60°F
Cruise power: 75% best power mixture
Cruise speed: 122.5 KTS TAS
BEST POWER CRUISE PERFORMANCE (SERIAL NOS. 28-7816001 AND UP)
Figure 5-16

REPORT: VB-880
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PIPER AIRCRAFT CORPORATION SECTION 5
PA-28-161, CHEROKEE WARRIOR II PERFORMANCE

PA-28-161

BEST ECONOMY CRUISE PERFORMANCE-|
A | [ 1_GROSS WEIGHT 2325 LBS., WHEEL FAIRINGS INSTALLED L
BEST ECONOMY MIXTURE PER LYCOMING LEANING INSTRUCTIONS .
AW vaAvavava T o O O I I IR A
/ / FUEL CONSUMPTION / L
ANV VT 1% =856 [ | | | 7[%7 7[%__4\%
» N 65"//0 = 1.5 GPH \3\
55% = 6.6 GPH =
S TH TR
o NN IRNERENY /
%“Qi/ " | // //
S \% T L85 [ 1857 [ 15 1% POWER]
S?‘o A e /
[ SAT // / //
AW LRV / / /
/S T
PVARVAR / /
N)
/S AR (Y, N
SH A LA )
v / S é;?\ // / /
[ /\ / /
/ A 1.1/
-20 020 40 60 80 100 °F 80 90 100 10 120
90 ! 0 20 4"'0 ) TRUE AIRSPEED - KTS.
NOTE: SUBTRACT 2KTS. IF WHEEL
OUTSIDE AIR TEMP. FARINGS ARE NOT INSTALLED.
Example: o

Cruise pressure altitude: 5000 ft.

Cruise OAT: 60°F

Cruise power: 75% best economy mixture
Cruise speed: 112.5 KTS TAS

BEST ECONOMY CRUISE PERFORMANCE (SERIAL NOS. 28-7716001 THROUGH 7716323)
Figure 5-17

ISSUED: DECEMBER 16, 1976

REPORT: VB-880
REVISED: JULY 11, 1977
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SECTION 5

PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, CHEROKEE WARRIOR II
PA-28-161
T 11T 1T T T T T T 17 T T 17T 7T T T T T T T T T T°77
PARE T BEST £CONOMY CRUISE PERFORMANCE -
/ AN TA /| BEST ECONOMY MIXTURE PER LYCOMIN
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o U n U AT ke TRUE AIRSPEED KTS.

OUTSIDE AIR TEMP.

Example:
Cruise OAT: 60°F

Cruise speed: 118 KTS TAS

REPORT: VB-880
5-24

NOTE:

Cruise pressure altitude: 5000 ft.‘

Cruise power: 75% best power mixture

Figure 5-18

SUBTRACT 7 KTS. IF WHEEL
FAIRINGS ARE NOT INSTALLED.

BEST ECONOMY CRUISE PERFORMANCE (SERIAL NOS. 28-7816001 AND UP)

ISSUED: DECEMBER 16, 1976
REVISED: JULY 11, 1977



PIPER AIRCRAFT CORPORATION SECTION 5
PA-28-161, CHEROKEE WARRIOR II PERFORMANCE

PA-28-161

BEST POWER MIXTURE RANGE
(MIXTURE LEANED PER LYCOMING INSTRUCTIONS)
GROSS WEIGHT 2325 LBS., NO WIND
48 GAL. USABLE FUEL WHEEL FAIRINGS INSTALLED NO RESERVE
-9 12000 T 11 ] '|" T /
I I 45 MIN. RESERVE /
@55% POWER
BEST ECONOMY MIXTURE /
-5 10000 l l /
NOTE -
ADD .6 NAUTICAL MILES FOR [ I
EACH DEGREE CENTIGRADE
. ABOVE STANDARD TEMP- T T] / )
o ERATURE AND SUBTRACT 1
s NAuTicaL MiLE For EacH | /| | [/ / /
-1— | —8000 DEGREE CENTIGRADE —
w .| BELOW STANDARD TEMP- / /
E l-ll- i 'POIWEIF; [ I = POWER / 3%
< u 1"/ 65% i/ |65%] |
3—{& ~e000{2 iz / 75%
=1 = / / /
E w I , NOTE /
< = RANGE MAY BE REDUCED }
18] 400012 [ BY UP TO 2% IF WHEEL_/
73 000 a ) / FAIRINGS ARE NOT INSTAL- / /
< w LED.
% £ / [ /1 1/
I/ / // / /
/
11 2000
/ [1] /
/ 1/ 11/ /1 1/
[ / /
15-ASEA LEVEL ! /(

440 460 480 500 520 540 ” 500 520 540 560 580 600

RANGE — NAUTICAL MILES
(INCLUDES DISTANCE TO CLIMB AND DESCEND)

Example:
Cruise pressure altitude: 5000 ft.
Cruise OAT: 16°C (11°C above standard)
Cruise power: 75% best power mixture

Range w/45 min. reserve @ 55% power: 476 + (.6 x 11) =482.6 nautical miles
Range w/no reserve: 533 + (.6 x 11) = 539.6 nautical miles

BEST POWER MIXTURE RANGE (SERIAL NOS. 28-7716001 THROUGH 77163 23)
Figure 5-19

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: JULY 3, 1979 . 5.05




SECTION 5 PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, CHEROKEE WARRIOR II

PA-28-161

BEST POWER MIXTURE RANGE HEE
(MIXTURE LEANED PER LYCOMING INSTRUCTIONS) NO RESERVE
GROSS WEIGHT 2325 LBS., NO WIND '
48 GAL. USUABLE FUEL, WHEEL FAIRINGS INSTALLED |
-9 12000 =1 F T T T 1
45 MIN. RESERVE |
[| | @55% POWER /
T ][ BEST ECONOMY MIXTURE 7
-5 10000} / Il / l
- I
-1 —{z+—8000-{F [1] /
= 3 [ 1] /
< o /T 1] / /
o a 55% 55%
s 12| &noolo POWER | e5% POWER [ 59| |/
= x 75%| [/ ] | |7s%| |/
@
a) 1]
3 | NOTE -
> ADD .6 NAUTICAL MILE FOR - RANGE MAY BE REDUCED
Al | EACH DEGREE CENTIGRADE BY UP TO 7 % IF WHEEL / l
7—|=7T—40004 ABOVE STANDARD TEMP- FAIRINGS ARE NOT INSTAL-
» ERATURE AND SUBTRACT 1_| | / LED [1 1]
NAUTICAL MILE FOR EACH / / /
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ERATURE.
11 2000 / I / I [l
1] / [ 1
15 -ASEA LEVEL [ [ ‘
460 480 500 520 540 560 520 540 560 580 600 620

RANGE — NAUTICAL MILES
(INCLUDES DISTANCE TO CLIMB AND DESCEND)

Example:
Cruise pressure altitude: 5000 ft.
Cruise OAT: 16°C (11°C above standard)
Cruise power: 7507 best power mixture
Range w 45 min. reserve @ 55¢ power: 501 + (.6 x 11)= 507.6 nautical miles
Range w no reserve: 561 + (.6 x 11) = 567.6 nautical miles.

BEST POWER MIXTURE RANGE (SERIAL NOS. 28-7816001 AND UP)
Figure 5-20

REPORT: VB-880 ISSUED: DECEMBER 16; 1976
5-26 REVISED: MAY 30, 1980



PIPER AIRCRAFT CORPORATION SECTION 5
PA-28-161, CHEROKEE WARRIOR II PERFORMANCE

PA-28-161

BEST ECONOMY MIXTURE RANGE
(MIXTURE LEANED PER LYCOMING INSTRUCTIONS)
GROSS WEIGHT 2325 LBS., NO WIND
9 12000 48 GAL. USABLE FUEL, WHEEL FAIRINGS INSTALLED NO RESERVE
i LT T T T 17 [ /
45 MIN. RESERVE /
S AT 55% POWER J
w E ¥ ! ! / / NOTE y/ ]
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5 211000071 | ADD .7 NALTTMT:E\L MILE FOR / BY UP TO 2% IF WHEEL /
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a = ERATURE AND SUBTRACT |/ / .
s BT 7 1.1 NAUTICAL MILES FOR —f ] i ]
-1{¥1— 8000l = | EACH DEGREE CENTIGRADE /
a w BELOW STANDARD TEMP- / ) / / /
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a 2 / // ’ 7/ //
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/ )
/1 1/ /
/ 1/ /
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500 520 540 560 580 600 / 580 600 620 640 660 680

RANGE — NAUTICAL MILES
(INCLUDES DISTANCE TO CLIMB AND DESCEND)

Example:
Cruise pressure altitude: 5000 ft.
Cruise OAT: 16°C (11°C above standard)
Cruise power: 75% best economy mixture
Range w/45 min. reserve @ 55% power: 540 + (.7 x 1 1) =547.7 nautical miles
Range w/no reserve: 602 + (.7 x 11) = 609.7 nautical miles

BEST ECONOMY MIXTURE RANGE (SERIAL NOS. 28-7716001 THROUGH 7716323)
Figure 5-21

ISSUED: JULY 11, 1977 REPORT: VB-880
REVISED: JULY 3, 1979 5.27




SECTION 5 PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, CHEROKEE WARRIOR II

PA-28-161

BEST ECONOMY MIXTURE RANGE
(MIXTURE LEANED PER LYCOMING INSTRUCTIONS)
GROSS WEIGHT 2325 LBS., NO WIND
48 GAL USUABLE FUEL, WHEEL FAIRINGS INSTALLED NO RESERVE
-871-12000 T T T 1 17 T1]
45 MIN. RESERVE
[ 1] AT 55% POWER
' - i
o
-61° 1-10000
! £ / /1
g ' / / 7 {
= = y
o
-1-§—f8000 2 / [ ] / [1]
a F POWER|/ POWER / /
E < 75%] 165%/ | [55% 75% | 65%| |55%
& & / [ 1] ] / /
E a / RANGE MA@OEE REDUCED / / /
3138000 b / | [JBY up To 7% IF WHEEL Y /
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< e /| [l Lep /
2 ADD .7 NAUT|CIE\L MILE F A / I /
pa, - ] ARWIAY
7 sovo] - SACiPECAT e e
ARD TEMPER- / /
ATURE AND SUBTRACT 1.1 _f /
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ATURE / / / /
11 2000
[l /
/ I J [ /l ]
/ / ‘ [1]
154SEA LEVEL V1] [ [
520 540 560 580 600 620 600 620 640 660 680 700

RANGE — NAUTICAL MILES
(INCLUDES DISTANCE TO CLIMB AND DESCEND)

Example:
Cruise pressure altitude: 5000 ft.
Cruise OAT: 16°C (11°C above standard)
Cruise power: 75% best economy mixture
Range w/45 min. reserve @ 55% power: 567 +(.7x 11) =574.7 nautical miles
Range w/no reserve: 635 + (.7 x 11) = 642.7 nautical miles

BEST ECONOMY MIXTURE RANGE (SERIAL NOS. 28-7816001 AND UP)
' Figure 5-22
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PIPER AIRCRAFT CORPORATION

SECTION 5
PA-28-161, CHEROKEE WARRIOR II PERFORMANCE

PA-28-161

T T T T ENJDIUhAINICIE T T T i | I I I
BEST ECONOMY MIXTURE PER LYCOMING INSTRUCTIONS
48 GALLONS USEABLE FUEL
12000 T
11000 } |
—_
u 45 MIN. RESERVE : i
= AT 55% POWER | i NO RESERVE
"'l' 9000 RN
]
T
L S
g 8000 I
E 7000 Sl ﬁlﬁi"ﬁ'
x ST BN
< 6000
w l
= |
D 5000 >
2] |
w T
w 4000 |
I |
. [
3000 |
2000 i l I
1000 Pl
w iif
|
b LevEL 4 5 6 7 8 4 5 6 7 8
ENDURANCE — HOURS
(INCLUDES TIME TO CLIMB & DESCEND)
Example:

Cruise pressure altitude: 5000 ft.
Cruise power: 75% best economy mixture

Endurance w/45 min. reserve @ 55% power: 4.85 hrs.
Endurance w/no reserve: 5.45 hrs.

ENDURANCE
Figure 5-23

ISSUED: JULY 11, 1977 REPORT: VB-880
REVISED: JULY 3, 1979 5.99




SECTION 5 PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, CHEROKEE WARRIOR II

PA-28-161

FUEL TIME AND DISTANCE TO DESCEND
' 2500 RPM 126 KIAS
NO WIND
\ 2 V\ ] ,
NN r i Py
ALY NN = ;“i{" &/
NNRANAN 3 3 by
AN NN TN ) s/ S
q oooo*_:\ N N | // s
N ~ ] <
\ 2oy [ w 5 3
\ U 2 g/ /)
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N1 N Ny s/
NRWAIAN T~ ] )
NEANUANBESNES [ 2
\\ N N
Y \\ =
NI 7T O A
™ nN |
RS A
\\\ 2 A T~ ]
\000“ T ' t
] — DESTINATION
<] \‘*\ \_" RREORT — T =
\[ T Y
SEA LEVEL | VY #
.20 0 20 40 60 80 100 °F 0 10 20 30
20 10 0 10 20 30 40°C FUEL, TIME DISTANCE TO DESCEND
OUTSIDE AIR TEMP.
Example:
Destination airport pressure altitude: 2500 ft.
Destination airport temperature: 75°F (24°C)
Cruise pressure altitude: 5000 ft.
Cruise OAT: 60°F (16°C)
Time to descend (6.5 min. minus 3.5 min.): 3 min.
Distance to descend (14 miles minus 7.5 miles): 6.5 nautical miles
Fuel to descend: (1 gal. minus .5 gal.): .5 gal.
FUEL , TIME AND DISTANCE TO DESCEND
Figure 5-25
REPORT: VB-880 ISSUED: JULY 11, 1977
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PA-28-161

GLIDE PERFORMANCE
WEIGHT 2325 LBS. PROP WINDMILLING
FLAPS 0° NO WIND
12000 73 KIAS //
)4
11000
10000 //
- //
L 9000 4
I
w 4
K 8000 Y,
= 7
= 7000 7
2 060 5
600
w /
g B CRUISE o
0 4
o /
4000
= /
o //
3000 4
TERRAIN
2000 -
/f
1000
// '
SEA LEVEL 0 5 10 15 20
GLIDE RANGE — NAUTICAL MILES
Example:
Cruise pressure altitude: 5000 ft.
Terrain pressure altitude: 2000 ft.
Glide distance (9.5 miles minus 3.8 miles): 5.7 nautical miles
GLIDE PERFORMANCE
Figure 5-27
ISSUED: JULY 11, 1977 REPORT: VB-880

REVISED: JULY 3, 1979 531




SECTION 5 PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, CHEROKEE WARRIOR II

PA-28-161

rrr1rr1rr 17171 1r 117 v 1T T 1T T 1T T T T
LANDING PERFORMANCE
] ; GROSS WEIGHT 2325 LBS., POWER OFF, FLAPS - 40° T
N 7T 71717 PAVED LEVEL DRY RUNWAY, MAXIMUM BRAKING
s/ VT APPROACH SPEED 63 KIAS
1 j .s/ 7 FULL STALL TOUCH DOWN ]
ay VARV4Rvi I I N B
4 /\/4% A A —— —— 15 KTS HEADWIND | b b
YT —————— NO WIND i
B S/ T T l——— — SKISTALWIND [ |
Ny T
/ /T \}/%12 = : iT GROUND ROLL -1 OVER 50 FT. BA‘IRRIER»%
VAN AV aV.avi , VT T
// / 1% // /// / L II / A ‘/ /
/I s/ ARRRET IR EREE" /
/ S , ' i
VAN AV, % | [ / / / [ I
z // // VA e -l / =7 i /
il 4 M ‘ LT | H
/ /., /§z/ 1/ ‘ / / / | I n
avavsn,dve T e
/;/ /// // '\ @, ;, ,l
-’ /| </l L1 I N T . 0 O Y AR A i
avAAD AV A RS AAREEN !
/| / A\ A / I [T el
L1/ AN LTy [
=20 EIJ 21[1 410 610 8|0 LULD °F 400 600 800 1000 1200 1400
0 o0 Do T owce | LANDING DISTANCE - FEET
OUTSIDE AIR TEMP.
Example:
Destination airport pressure altitude: 2500 ft.
Destination airport temperature: 75°F
Destination airport wind: 0 KTS
Ground roll: 660 ft. '
Distance over 50 ft. barrier: 1190 ft.
LANDING PERFORMANCE
Figure 5-29
REPORT: VB-880 ISSUED: JULY 11, 1977
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SECTION 6

WEIGHT AND BALANCE

6.1 GENERAL

In order to achieve the performance and flying characteristics which are designed into the airplane, it
must be flown with the weight and center of gravity (C.G.) position within the approved operating range
(envelope). Although the airplane offers flexibility of loading, it cannot be flown with the maximum number |
of adult passengers, full fuel tanks and maximum baggage. With the flexibility comes responsibility. The pilot
must insure that the airplane is loaded within the loading envelope before he makes a takeoff.

Misloading carries consequences for any aircraft. An overloaded airplane will not take off, climb or

cruise as well as a properly loaded one. The heavier the airplane is loaded, the less climb performance it will
have. .

Center of gravity is a determining factor in flight characteristics. If the C.G. is too far forward in any
airplane, it may be difficult to rotate for takeoff or landing. If the C.G. is too far aft, the airplane may
rotate prematurely on takeoff or tend to pitch up during climb. Longitudinal stability will be reduced. This
can lead to inadvertent stalls and even spins; and spin recovery becomes more difficult as the center of
gravity moves aft of the approved limit.

A properly loaded airplane, however, will perform as intended. Before the airplane is delivered, it is
weighed, and a basic empty weight and C.G. location is computed (basic empty weight consists of the standard
empty weight of the airplane plus the optional equipment). Using the basic empty weight and C.G. location,
the pilot can easily determine the weight and C.G. position for the loaded airplane by computing the total
weight and moment and then determining whether they are within the approved envelope.

The basic empty weight and C.G. location are recorded in the Weight and Balance Data Form (Figure
6-5) and the Weight and Balance Record (Figure 6-7). The current values should always be used. Whenever
new equipment is added or any modification work is done, the mechanic responsible for the work is required to
compute a new basic empty weight and C.G. position and to write these in the Aircraft Log Book and the
Weight and Balance Record. The owner should make sure that it is done.

A weight and balance calculation is necessary in determining how much fuel or baggage can be boarded
so as to keep within allowable limits. Check calculations prior to adding fuel to insure against improper
loading.

The following pages are forms used in weighing an airplane in production and in computing basic empty
weight, C.G. position, and useful load. Note that the useful load includes usable fuel, baggage, cargo and
passengers. Following this is the method for computing takeoff weight and C.G.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: JULY 3, 1979 6-1
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PIPER AIRCRAFT CORPORATION SECTION 6
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6.3 AIRPLANE WEIGHING PROCEDURE

At the time of delivery, Piper Aircraft Corporation provides each airplane with the basic empty weight
and center of gravity location. This data is supplied by Figure 6-5.

The removal or addition of equipment or airplane modifications can affect the basic empty weight and
center of gravity. The following is a weighing procedure to determine this basic empty weight and center of
gravity location:

(a) Preparation

(1) Be certain that all items checked in the airplane equipment list are installed in the proper
location in the airplane.

(2) Remove excessive dirt, grease, moisture, foreign items such as rags and tools from the
airplane before weighing.

(3) Defuel airplane. Then open all fuel drains until all remaining fuel is drained. Operate engine
on each tank until all undrainable fuel is used and engine stops. Then add the unusable fuel
(2.0 gallons total, 1.0 gallons each wing).

CAUTION
Whenever the fuel system is completely drained and fuel is re-
plenished, it will be necessary to run the engine for a minimum of

three minutes at 1000 RPM on each tank to insure no air exists in
the fuel supply lines.

(4) Fill with oil to full capacity.

(5) Place pilot and copilot seats in fourth (4th) notch, aft of forward position. Put flaps in the
fully retracted position and all control surfaces in the neutral position. Tow bar should be in
the proper location and all entrance and baggage doors closed.

(6) Weigh the airplane inside a closed building to prevent errors in scale readings due to wind.

(b) Leveling
(1) With airplane on scales, block main gear oleo pistons in the fully extended position.

(2) Level airplane (refer to Figure 6-3) deflating nose wheel tire, to center bubble on level.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: JULY 3, 1979 6-3
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(c) Weighing - Airplane Basic Empty Weight

(1) With the airplane level and brakes released, record the weight shown on each scale. Deduct
the tare, if any, from each reading.

Scale Net
Scale Position and Symbol _ Reading Tare Weight
Nose Wheel (N)
Right Main Wheel (R)
Left Main Wheel (L)
Basic Empty Weight, as Weighed (T) — -
WEIGHING FORM
Figure 6-1

(d) Basic Empty Weight Center of Gravity

(1) The following geometry applies to the PA-28-161 airplane when it is level. Refer to Leveling
paragraph 6.3 (b).

—C.G. Arm —»

Level Points
(Fuselage)

l— 784 ——]

Wing Leading Edge

datum
Z‘ é%‘(

The datum is 78.4 inches ahead

St e l of the wing leading edge at the
~ intersection of the straight and
A= 309 | B tapered section.
B = 109.7
LEVELING DIAGRAM
Figure 6-3
REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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(2) The basic empty weight center of gravity (as weighed including optional equipment, full oil
and unusable fuel) can be determined by the following formula:

C.G.Amm = N(A) + (R+1L) (B) inches
T

Where: T = N+R+L

ISSUED: DECEMBER 16, 1976 REPORT: VB-SGS-‘S)
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6.5 WEIGHT AND BALANCE DATA AND RECORD

The Basic Empty Weight, Center of Gravity Location and Useful Load listed in Figure 6-5 are for the
airplane as delivered from the factory. These figures apply only to the specific airplane serial number and
registration number shown.

The basic empty weight of the airplane as delivered from the factory has been entered in the Weight
and Balance Record (Figure 6-7). This form is provided to present the current status of the airplane basic
empty weight and a complete history of previous modifications. Any change to the permanently installed
equipment or modification which affects weight or moment must be entered in the Weight and Balance
Record.

REPORT: VB-880 _ | ISSUED: DECEMBER 16, 1976
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MODEL PA-28-161 CHEROKEE WARRIOR 11

A J Y1 s P s
Airplane Serial Number 43 = /7/(-7/5

Registration Number ./~ 7 5 '/ % |

L0 ~2. - ¥ ¢

Date

AIRPLANE BASIC EMPTY WEIGHT

C.G. Arm
Weight % (Inches Aft _ Moment
Item (Lbs) of Datum) B (In-Lbs)
. Actual

* i -7 ; 7, F - e e
Standard Empty Weight* 0 ted / ;f»zk// 3, § //, 4 /13777

Optional Equipment P oy R g

qwp /00, G [0,/ 16D &7
Basic Empty Weight . A 7 &~ G R
/j/z//,(' 3.7 [Z L‘/ ) "‘/) (-

*The standard empty weight includes full oil capacity and 2.0 gallons of unusable fuel.

AIRPLANE USEFUL LOAD - NORMAL CATEGORY OPERATION

(Gross Weight) - (Basic Empty Weight) = Useful Load

Normal Category: (2325 Ibs)” - (/’1/‘5/Z4Jbs) = /]/ Ibs.
Utility Category: (2020 Ibs) - (/1// 7ielbs) =477, !( 1bs.

THIS BASIC EMPTY WEIGHT, C.G. AND USEFUL LOAD ARE FOR THE AIRPLANE AS
DELIVERED FROM THE FACTORY. REFER TO APPROPRIATE AIRCRAFT RECORD WHEN

ALTERATIONS HAVE BEEN MADE.

WEIGHT AND BALANCE DATA FORM
Figure 6-5 -

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: MAY 30, 1980 } 6-7
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MODEL PA-28-161 CHEROKEE WARRIOR II

Airplane Serial Number

Registration Number

Date

AIRPLANE BASIC EMPTY WEIGHT

C.G. Am
Weight X (Inches Aft = Moment
Item ' (Lbs) of Datum) (In-Lbs)
Standard Empty Weight* Actual
Computed
Optional Equipment

Basic Empty Weight

*The standard empty weight includes full oil capacity and 2.0 gallons of unusable fuel.

AIRPLANE USEFUL LOAD - NORMAL CATEGORY OPERATION

(Gross Weight) - (Basic Empty Weight) = Useful Load
Nommal Category: (2325 Ibs) - ( Ibs) = 1bs.
Utility Category: (2020 Ibs) - ( lbs) = Ibs.

THIS BASIC EMPTY WEIGHT, C.G. AND USEFUL LOAD ARE FOR THE AIRPLANE AS LICENSED

AT THE FACTORY. REFER TO APPROPRIATE AIRCRAFT RECORD WHEN ALTERATIONS HAVE BEEN
MADE.

WEIGHT AND BALANCE DATA FORM
Figure 6-5

ISSUED: DECEMBER 16, 1976 REPORT:VB-880
REVISED: APRIL 17, 1989 6-7
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e Form Approved
OMB No. 2120-0020
) MAJOR REPAIR AND ALTERATION C
#=™={ US Department . i For FAA Use Only
A , ©f Tansportation (Airframe, Powerplant, Propeller, or Appliance) Office Tdentification
. 4 Federal Aviation
Administration
INSTRUCTIONS: Print or type all entries. See FAR 43.9, FAR 43 Appendix B, and AC 43.9-1 (or subsequent revision thereof) for instructions
and disposition of this form. This report is required by law (49 U.S.C. 1421). Failure to report can result in a civil penalty not toexceed $1,000
for each such violation (Section 901 Federal Aviation Act of 1958).
Make Model
- , Piper PA-28-161
1 Rt Serial No. Nationality and Registration Mark
28-7716213 N5898V
Name (As shown on registration certificate) Address (As shown on registration certificate)
2. Owner Carter; S.B% Jrx RR |
: Trenton, KY. 42286
3. For FAA Use Only
4.- Unit Identification 5. Type
Unit Make : Model ~ Serial No. Repair | Alteration
AIRFRAME ronors woesrss (As described in ltem 1 above) « - X
AN A 4
~_ . IPOWERPLANT
PROPELLER -
Type
APPLIANCE
< Manufacturer

6. Conformity Statement

A. Agency's Name and Address

B. Kind of Agency

C. Certificate No.

Smyrna Air Center
Hangar 621 Smyrna Airport
Smyrna, TN. 37167

| U.S. Certificated Mechanic

Foreign Certificated Mechanic

RG4R49 IM
Radio

X_| Certificated Repair Station

Manufacturer

Limited Airframe

D. Icertify that the repair and/or alteration made to the unit(
have been made in accordance with the requirements o
furnished herein is true and correct to the best of my knowledge.

s) identified in item 4 above and described on the reverse or attachments hereto
f Part 43 of the U.S. Federal Aviation Regulations and that the information

Date
02-11-92

Ron Dupler

Signature of Authorized Individual _

s Nelie-

7. Approval for Return To Service

Pursuant to the authority given persons specified below, the unit identified in item 4 was ins
Administrator of the Federal Aviation Administration and is

§ APPROVED

O REJECTED

pected in the manner prescribed by the

FAA Fit. Standards
Inspector
BY

Manufacturer

Inspection Authorization

Other (Specify)

FAA Designee

X Repair Station

Person Approved by Transport
Canada Airworthiness Group

Date of Approval or Rejection

02-11-92

Certificate or
Designation No.

RG4R49 IM

N
Ron Dupler

Signature of Authorized Individual

2o Nl

FAA Form 337 (12-88)




NOTICE

Weight and balance or operating limitation changes shall be entered in the appropriate aircraft r'ecord._An alterat{'on must be
compatible with all previous alterations to assure continued -conformity with the applicable airworthiness requirements.

8. Description of Work Accomplished ;
(If more space is required, attach additional sheets. Identify with aircraft nationality and registration mark and date work completed.)

Installed new Narco AR850 altitude encoder to side brace behind
co-pilots instrument panel 60 ins. aft of datum. Wired encoder
into existing King KT78 transponder. Installation was done per
manufacturers install manual and A.C. 43.13-1A, chapter 11,
sections 1 and 2, chapter 15, sections 1 &2; A.C. 43.13-2A,
chapter 1 thru 3. Recertified pitot/static system and ran
encoder correlation with transponder and existing altimeter. All
work is on file at Smyrna Air Center on work order #12160.

Weight Arm Moment
01d weight &

balance: 1464.0 85.91 125779.31

~ AR850 Encoder .1 60.00 42.00

1464.7 85.91 125821.31

The new center of gravity falls within the limits as specified in
the flight manual. The new electrical load does not exceed of
the aircraft capability. It is the responsibility of the pilot
in insure correct weight and balance before each flight.

[ Additional Sheets Are Attached

*U.8.GP0O:1990-0-568-012/40004

el S



RON COLLINS
AVIATION ELECTRONICS

@

6103 Flightline Drive
Evansville, Indiana 47711

N# 5898V ' Piper PA-28 July 10, 1980
SN 28-7716213

Telephone (812) 425-2603

- WEIGHT AND BALANCE REPORT

o | NESHT . ARM MOMENT

Installed:

King KX-170B NAV/COM 7.0 56,6 396.2
King KI- 209 Indicator 1.2 .59.9 71.88
King KMA-24 MRK/Audio Panel 147 57.5 97, 75
King K‘i 8? ADF Receiver 2:3 58.5 1;4.{5;3
King KI-227 ADF Indicator .7 %9, 9 11,95
King KA-44 Loop Antenna 2.0 199 398.0
AD-8 MRK Antenna ' 1.0 191 191.0
COM Antenna .’ 204 102.0

: 1464.0° "85.914 12577931

EWCG= 121 g’ 1 85.914 INCHES AFT OF DATUM -

ACEW= 1@64.0

EWCG= 85,914

MOMENT= 125779,.31
USEFUL LOAD=Normal 861

Utility 486 7
| | Lpanee
STATION #3283

CERTIFICATE 4 2266728
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ISSUED: DECEMBER 16, 1976
REVISED: JUNE 30, 1978

Figure 6-7 (cont)

WEIGHT AND BALANCE RECORD (cont)
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Service Bulletin No. 631B X«’, 7 Page 4 of 6
AET7S. (OALAN
INSTRUCTIONS
1. Remove perforated aluminum panel from rear aft bottom seat ’
2. Remove (4) bolts securing back of seat to bottom of seat.
3. Remove seat by lifting back and disengage seat from saddle clamps.
4. Install 87438-02 board as indicated.

NOTES:

1. If rubber bumper 65055-00 is not available fabricate a wood dowel as shown on
Figure 1, Sheet 3.

2. If board 87438-02 is not available fabricate a board using exterior 5 ply plywood
grade AC, 1/2 inch thickness as shown on Figure 1.

3. If Service Bulletin No. 631A has not been complied with, refer to Figure 2 for
installation of 35669-194 placard. If placard is not available it may be duplicated
or painted with white paint on black paint background as shown in Figure 3.

4. Enter new weight and balance in the Weight & Balance Section of the Airplane Flight
Manual, "Weight, Arm and Moment of Piper Kit Modification 764 303V".

Weight: 2 lbs. Arm: 113.6" Moment: 227 in.lbs.
5. Remove temporary restriction placard installed in accordance with PART I of

Service Bulletin 631B,
6. Make proper Logbook entry of compliance.

Material Required:

~

Part No. [ Quantity Nomenclature

404 887 5 Nut MS20365-1032C

407 564 5 Washer AN960-10

407 800 5 Washer AN970-3

400 446 1 Bolt AN3-16A

401 269 4 Bolt AN3-10A

554 856 2 Clamp PS10017-4-14 (See g{ on Figure 1)
554 905 2 Clamp PS10017-4-10 (See on Figure 1)
65055-00 1 Bumper (May be fabricated as above.)
87438-02 1 Board (May be fabricated as above.)




Service Bulletin No. 631B Page 3 of 6
Summary: Please contact your Piper Field Service Facility to make

arrangements for compliance with the provisions of this Service Bulletin in
accordance with the Compliance Times, above.

Any applicable factory participation will be in effect for a period of time not to
exceed 180 days from the date of this Service Bulletin.

(over)




PIPER AIRCRAFT CORPORATION SECTION 6
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6.7 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT
(a) Add the weight of all items to be loaded to the basic empty weight.

(b) Use the Loading Graph (Figure 6-13) to determine the moment of all items to be carried in the
airplane.

(c) Add the moment of all items to be loaded to the basic empty weight moment.
(d) Divide the total moment by the total weight to determine the C.G. location.

(e) By using the figures of item (a) and item (d) (above), locate a point on the C.G. range and weight

graph (Figure 6-15). If the point falls within the C.G. envelope, the loading meets the weight and
balance requirements.

Arm Aft
Weight Datum Moment
(Lbs) (Inches) (In-Lbs)
Basic Empty Weight JHLT5
Pilot and Front Passenger 340.0 80.5 27370
Passengers (Rear Seats)* 340.0 118.1 40154
Fuel (48 Gallon Maximum) 95.0
Baggage* (200 1.bs. Maximum) 142.8 |
Total Loaded Airplane
The center of gravity (C.G.) of this sample loading problem is at inches aft of the datum line.
Locate this point ( ) on the C.G. range and weight graph. Since this point falls within the weight -

C.G. envelope, this loading meets the weight and balance requirements.

IT IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT OWNER TO INSURE THAT THE
AIRPLANE IS LOADED PROPERLY.

*Utility Category Operation - No baggage or aft passengers allowed.

SAMPLE LOADING PROBLEM (NORMAL CATEGORY)
Figure 6-9

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: JULY 3, 1979 6-11
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Arm Aft
Weight Datum Moment
(Lbs) (Inches) (In-Lbs)
Basic Empty Weight
Pilot and Front Passenger 80.5
Passenger (Rear Seats)* 118.1
Fuel (48 Gallon Maximum) 95.0
Baggage* (200 Lbs. Maximum) 142.8
Total Loaded Airplane

Totals must be within approved weight and C.G. limits. It is the responsibility of the airplane owner and the
pilot to insure that the airplane is loaded properly. The Basic Empty Weight C.G. is noted on the Weight
and Balance Data Form (Figure 6-5). If the airplane has been altered, refer to the Weight and Balance

Record for this information.

*Utility Category Operation - No baggage or aft passengers allowed.

WEIGHT AND BALANCE LOADING FORM

Figure 6-1 1

REPORT: VB-880
6-12
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6.8 INSTRUCTIONS FOR USING THFE WEIGHT AND BALANCE PLOTTER.

This plotter is provided to enable the pilot quickly and conviently to:
(a) Determine the total weight and C.G. position.

(b) Decide how to change his load if his first loading is not within the allowable envelope.

Heat can warp or ruin the plotter if it is left in the sun

light. Replacement plotters may be purchased from
Piper dealers and distributors.

When the airplane is delivered. the basic weight and basic C.G. will be recorded on the computer. These
should be changed any time the basic weight or C.G. location is changed. ‘

The plotter enables the user to add weights and corresponding moments graphically. The effect ofadding
or disposing of useful load can easily be seen. The plotter does not cover the situation where cargo is loaded in
locations other than on the seats or in the baggage compartments.

Brief instructions are given on the plotter itself. To use it, first plot a point on the grid to locate the basic
weight and C.G. location. This can be put on more or less permanently because it will not change until the
airplane is modified. Next, position the zero weight end of any one of the loadingslots over this point. Usinga
pencil, draw a line along the slot to the weight which will be carried in that location. Then position the zero
weight end of the next slot over the end of this lineand draw another line representing the weight which will be
located in this second position. When all the loads have been drawn in this manner. the final end of the
segmented line locates the total load and the C.G. position of the airplane for takeoff. If this point is not within
the allowable envelope it will be necessary to remove fuel, baggage or passengers and 'or to rearrange baggage
and passengers to get the final point to fall within the envelope.

Fuel burn-off and gear movement do not significally affect the center of gravity.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: MAY 30, 1980 ‘ 6-15
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SAMPI E PROBI.EM
A sample problem will demonstrate the use of the weight and balance plotter.

Assume a basic weight and C.G. location of 1300 pounds at 85.00 inches respectively. We wish to carry a
pilot and 3 passengers. Two men weighing 180 and 200 pounds will occupy the front seats. and two children
weighing 80 and 100 pounds will ride in the rear. Two suitcases weighing 25 pounds and 20 pounds
respectively. will be carried in the rear compartment. We wish to carry 48 gallons of fuel. Will we be within the
safe envelope?

(a)  Place a dot on the plotter grid at 1300 pounds and 85.00 inches to represent the basic airplane. (See

illustration.)

(b) Slide the slotted plastic into position so that the dot is under the slot for the forward seats. at zero

weight.

(¢)  Draw a line up the slot to the 380 pound position (180 + 200) and put a dot.

(d) Continue moving the plastic and plotting points to account for weight in the rear seats (80 + 100),

baggage compartment (45). and fuel tanks (288).
(¢)  Ascan be seen from the ilustration. the final dot shows the total weight to be 2193 pounds with the
C.G. at 89.44. This is well within the envelope.

As fuel is burned off, the weight and C.G. will follow down the fuel line and stay within the envelope for
landing.

ISSUED: MAY 30, 1980 : REPORT: VB-880
6-16a
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6.9 EQUIPMENT LIST

The following is a list of equipment which may be installed in the PA-28-161. It consists of those items
used for defining the configuration of an airplane when the basic empty weight is established at the time of
delivery. Only those standard items which are alternate standard items and those required to be listed by the
certificating authority (F AA) are presented. Items marked with an “X” are those items which were installed on
the airplane described below as delivered by the manufacturer.

Where the letter “A,” “B,” or “C” precedes an item, “A” denotes anitem which is required equipment that
must be installed in the aircraft; “B” denotes an item which is required equipment that must be installed in the
aircraft unless replaced by an optional equivalent item; “C” denotes an optionalitem which replaces a required
item of standard equipment. Where no letter precedes an item, that item is not required equipment.

Unless otherwise indicated, the installation certification basis for the equipment included in this list is the
aircraft’s approved type design.

PIPER AIRCRAFT CORPORATION PA-28-161 WARRIOR 11 |

SERIAL NO...5 ~ / //(7 [ REGISTRATION NO._ VIS5 | DATE: jJ{) ~Z.- §O

(a)  Propeller and Propeller Accessories

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)

1 A Propeller, Sensenich

74DM6-0-60 '
Cert. Basis - TC P886 32.4 3.8 123
3 Spinner Dome and
Bulkhead
Piper Dwg. 35323 or 36850 2.9 3.8 11
ISSUED: DECEMBER 16, 1976 REPORT: VB-880

REVISED: MAY 30, 1980 6-17
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR I WEIGHT AND BALANCE

6.9 EQUIPMENT LIST

The following is a list of equipment which may be installed in the PA-28-161. It consists of those items
used for defining the configuration of an airplane when the basic empty weight is established at the time of
delivery. Only those standard items which are alternate standard items and those required to be listed by the
certificating authority ( FAA) are presented. Items marked with an “X” are those items which were installed on
the airplane described below as delivered by the manufacturer.

Where the letter “A,” “B,” or “C” precedes an item, “A” denotes an item which is required equipment that
must be installed in the aircraft; “B” denotes an item which is required equipment that must be installed in the
aircraft unless replaced by an optional equivalent item; “C” denotes an optionalitem which replaces a required
item of standard equipment. Where no letter precedes an item, that item is not required equipment.

Unless otherwise indicated, the installation certification basis for the equipment included in this list is the
aircraft’s approved type design.

PIPER AIRCRAFT CORPORATION PA-28-161 WARRIOR ]

SERIAL NO. REGISTRATION NO. DATE:

(a)  Propeller and Propeller Accessories

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)

1 A Propeller, Sensenich

74DM6-0-60

Cert. Basis - TC P886 32.4 3.8 123
3 Spinner Dome and

-Bulkhead

Piper Dwg. 35323 or 36850 2.9 3.8 11
4 Spinner Dome and Bulkhead

Piper Dwg. 87325 3.3 3.8 13

ISSUED: DECEMBER 16, 1976 REPORT: VB-880

REVISED: DECEMBER 18, 1980 6-17
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR II WEIGHT AND BALANCE

(b)  Engine and Engine Accessories

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)

5 A Engine
a. Lycoming Model 0-320-D2A - 272.0 21.3 5794
b. Lycoming Model 0-320-D3G e 268.0 21.3 5708
Cert. Basis - TC 274

7 B Alternator 60 Amp

a. Prestolite No. ALY6408 e 10.5 14.0 147
b. Chrysler 3656624 am e 12.4 14.0 174
c. Chrysler 4111810 - 13.5 14.0 189

9 A Engine Driven Fuel Pump
Lycoming Dwg. 75246
Cert. Basis - TC E274 1.7 36.3 62

10 A Electric Fuel Pump
Bendix P /N 478360 1.8 36.8 66

11 A Fuel Valve
Piper Dwg. 66945 or Allen
Aircraft Prod. Inc. No. 6S122 - 0.4 61.9 25

12 A 0Oil Coolers
Piper Dwg. 18622
Harrison No. C8526250 1.9 41.3 78

13 A Air Filter
Piper Dwg. 35477 0.9 29.5 27

14 A Starter
Prestolite MZ4218§
Cert. Basis - TC E274 *17.0 14.5 247

15 A Oil Filter
LW-13743 (Champion No.
CH48110) or Lyc. No. 75528
(AC No. OF5578770) ;
Cert. Basis - TC E274 **2.5 35.3 89

*Included in engine weight.
**Includes adapter.

ISSUED: DECEMBER 16, 1976 REPORT: VB-880
REVISED: JUNE 29, 1981 6-19
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR 11 WEIGHT AND BALANCE
(b)  Engine and Engine Accessories
Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (L.b-In.)
5 A Engine
a. Lycoming Model 0-320-D2A 272.0 21.3 5794
b. Lycoming Model 0-320-D3G 268.0 21.3 5708
Cert. Basis - TC 274
7 B Alternator 60 Amp
a. Prestolite No. ALY6408 10.5 14.0 147
b. Chrysler 3656624 12.4 14.0 174
c. Chrysler 4111810 13.5 14.0 189
9 A Engine Driven Fuel Pump
Lycoming Dwg. 75246
Cert. Basis - TC E274 1.7 36.3 62
10 A Electric Fuel Pump
Bendix P/N 478360 1.8 36.8 66
I A Fuel Valve
N Piper Dwg. 66945
Cert. Basis - TC E274 0.6 61.9 37
12 A Oil Coolers
Piper Dwg. 18622
Harrison No. 8526250 1.9 41.3 78
13 A Air Filter
Piper Dwg. 35477 S 0.9 29.5 27
14 A Starter
Prestolite MZ4218
Cert. Basis - TC E274 *17.0 14.5 247
I5 A Oil Filter
LW-13743 (Champion No.
CH48110) or Lyc. No. 75528
(AC No. OF5578770)
Cert. Basis - TC E274 **2.5 35.3 89
*Included in engine weight.
**Includes adapter,

ISSUED: DECEMBER 16, 1976
REVISED: JULY 3, 1979
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PIPER AIRCRAFT COIiPORATION
PA-28-161, CHEROKEE WARRIOR I

SECTION 6

WEIGHT AND BALANCE

(c) Landing Gear and Brakes

Item Mark if Weight
No. Item Instl. (Pounds)

16 A Two Main Wheel Assemblies

a. Cleveland Aircraft Products — 32.3
Wheel Assy. No. 40-86
Brake Assy. No. 30-55
Cert. Basis - TSO C26a

b. 6.00-6 Type 111 4 Ply
Rating Tires with Regular Tubes
Cert. Basis - TSO C62

17 A Nose Wheel Assembly
a. Cleveland Aircraft Products
Wheel Assy. No. 40-77A
Cert. Basis - TSO C26a - 2.6
b. McCauley Industrial Corp.
Wheel Assy. No. D-30500
Cert. Basis - TSO C26b s 3.6
¢. 5.00-5 Type I11 4 Ply
Rating Tire with Regular Tube
Cert. Basis - TSO C62 - 5.8

I8 A Hand Brake Master Cylinder
Piper Dwg. 65842
(Cleveland Aircraft Products
P/N 10-22) R 0.6

19 A Toe Brake Cylinders
a. Cleveland Aircraft Products
No. 10-27 S 0.7
b. Gar-Kenyon Instrument
No. 17000 - 0.4

ISSUED: DECEMBER 16, 1976
REVISED: JULY 3, 1979

Arm (In.) Moment
Aft Datum (L.b-In.)

109.6

30.8

30.8

60.9

53.0

53.0

3540

80

11

179

37

37

REPORT: VB-880
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR I WEIGHT AND BALANCE
(d)  Electrical Equipment

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
20 A Voltage Regulator

Piper Dwg. 68804-3 0.9 51.9 47
21 B  Battery

Piper Dwg. 35544

(Rebat S-25) 21.9 114.9 2516
22 A Starter Relay

Piper Dwg. 99130-2

RBM Controls P/N 111-111 1.0 45.8 46
23 A Overvoltage Relay

Piper Dwg. 35544

(Wico X16799) 0.5 55.4 28
24 A Stall Warning Device

Piper Dwg. 35544

(Safe Flight P/N C52207-4) 0.2 80.2 16
25 A Stall Warning Horn

Piper Dwg. 35544

(Safe Flight P/N 35214) 0.2 58.8 12

ISSUED: DECEMBER 16, 1976
REVISED: DECEMBER 18, 1980

REPORT: VB-880
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PIPER AIRCRAFT CORPORATION

SECTION 6
PA-28-161, CHEROKEE WARRIOR I WEIGHT AND BALANCE
(e) Instruments
Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)

26 B . Altimeter
Piper PS50008-2 or -3 ;
Cert. Basis - TSO C10b e 1.1 60.9 67

27 B Airspeed Indicator
Piper PS50049-41S -
Cert. Basis - TSO C2b e 0.6 61.8 37

28 A Compass
Piper Dwg. 67462

Cert. Basis - TSO C7c¢ 0.9 59.9 54
29 A Tachometer ﬂ l
Piper Dwg. 62177-3 0.7 61.2 43
30 A  Engine Cluster |
Piper Dwg. 95241-17 0.8 62.4 50
&
ISSUED: DECEMBER 16, 1976 REPORT: VB-880

REVISED: DECEMBER 18, 1980 6-25
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PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

SECTION 6
WEIGHT AND BALANCE

()

Item
No.

33 A

35 A

36 B

37 B

38

39 A

40 A

Miscellaneous

Item

Front Seat Belts (2)

Piper PS50039-4-2A
American Safety Eqpt. Corp.
500576

Davis Acft. Prod. Inc.
FDC-5900-120-5 (Black)
Cert. Basis - TSO C22f

Aft Seat Belts (2)

Piper PS50039-4-3

American Safety Eqpt. Corp.
449968

Davis Acft. Prod. Inc.
FDC-5900-120-2 (Black)
Cert. Basis - TSO C22f

Left Front Seat
Piper Dwg. 79337-21

Right Front Seat
Piper Dwg. 79337-2

Rear Seat
Piper Dwg. 35131

a. Shoulder Harness (2)
Front Seats Only)
Piper PS50039-4-20 Pacific
Scientific P/N 110747-13

b. Shoulder Harness-Fixed
(Front) (2)
Piper Dwg. PS50039-4-23
American Safety Eqpt.
Corp. 501385-407
Davis Acft. Prod. Inc.
FDC-7275-16-4 (Black)

Baggage Straps
Piper Dwg. 66804 and 66805

ISSUED: DECEMBER 16, 1976
REVISED: JUNE 29, 1981

Mark if
Instl.

Weight
(Pounds)

1.8

1.6

5.8

15.5

27.0

1.4

L.l

1.3

Arm (In.) Moment
Aft Datum (Lb-In.)
84.0 151
123.0 197
84.0 1302
84.0 1302
124.1 3351
119.5 167
119.5 131
142.8 186

REPORT: VB-880
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PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

SECTION 6
WEIGHT AND BALANCE
(2) Engine and Engine Accessories
(Optional Equipment)
Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
45 Primer System
Piper Dwg. 35327-0 1.2 50.0 60
47 Carburetor Ice Detector
Piper Dwg. 39684-2 ) 0.5

ISSUED: DECEMBER 16, 1976
REVISED: MAY 30, 1980

59.7 .
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PIPER AIRCRAFT CORPORATION

SECTION 6

PA-28-161, CHEROKEE WARRIOR II WEIGHT AND BALANCE
(h)  Propeller and Propeller Accessories
(Optional Equipment)
Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
¢
&

ISSUED: DECEMBER 16, 1976
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR 11 WEIGHT AND BALANCE

(1) Landing Gear and Brakes
(Optional Equipment)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
63 Nose Wheel Fairing 2
Piper Dwg. 35513 — A - 3.8 - 29.8 113
65 Main Wheel Fairings N7 ‘
Piper Dwg. 65237 \A__ 7.6 113.6 863
67 Nose Wheel Fairing. E
Piper Dwg. 37896-2 - 10.3 36.3 374 |
69 Main Wheel Fairings
Piper Dwg. 37885-2, -3 ‘ = 20.6 113.6 2340
71 Nose Wheel Fairing -
Piper Dwg. 37896-2 et 3.5 36.3 127
73 Main Wheel Fairings
Piper Dwg. 79893-2, -3 S 17.0 113.6 1931
. »
ISSUED: DECEMBER 16, 1976 REPORT: VB-880

REVISED: MAY 30, 1980 6-33
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR II WEIGHT AND BALANCE
Electrical Equipment
(Optional Equipment)
[tem Mark if Weight Arm (In.) Moment
No. [tem Instl. (Pounds) Aft Datum (Lb-In.)
79 Instrument Panel [ights t,
Piper Dwg. 35544 A _ 0.3 62.8 19
81 Instrument Light (2).
-Grimes 15-0083-7 A 0.1 99.0 10
&3 Cabin Light
Piper Dwg. 95229 A 0.3 99.0 30
85 Landing Light. ,
G.E. Model 4509 el o 0.5 13.1 7
87 Navigation Lights (2)
Grimes Model A 1285 .
(Red and Green) _ X 0.4 106.6 43
8K Navigation Light (Rear) (1)
Grimes Model A2064 (White) ﬁ_L 0.2 281.0 .56
89 Navigation l.ights (Wing) (2)
‘ Red 'White & Green’ White
Whelen Model A675 0.5 106.6 53
90 Navigation Lights (Wing) (2)
Red White & Green White
with White Strobe (Wing)
Whelen Model A600 5.8 157.9 916
Fin Strobe (A-470) 1.1 216.0 238
91 Navigation Lights (Wing) (2)
Red White & Green White
with Red Strobe (Wing) 5.8 157.9 916
Fin Strobe (A-470) 1.1 216.0 238
92 Rotating Beacon
Whelen Eng. Co. P/N WRMI-12
Piper Dwg. 63892 or 63518 1.5 263.4 395
93 Anti-Collision Light
(Fin only) Piper Dwg.
99033-2 Includes power supply 3.1 210.3 652

ISSUED: DECEMBER 16, 1976
REVISED: DECEMBER 18, 1980

REPORT: VB-880
6-35




SECTION 6
WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

()  Electrical Equipment
(Optional Equipment) (cont)

Item

No. Item

04 Anu-Collision 1ights
(Wing tips only)
Cert. Basis - STC SARO0 FA

PR Anti-Collision Lights
(Fin and Wing Tips)
Piper Dwg. 99033-10

97 Heated Pitot Head.
Piper Dwg. 35493-2

99 Piper Pitch Trim

Piper Dwg. 67496-3

101 C  Battery 12V 35 A.H.'
Rebat R35 (Wi, 27.2 Ibs.)

103 4Auxiliary Power Receptacle.
Piper Dwg. 35298

105 External Power Cable.
Piper Dwg. 62355-11

107 [ighter. #200462.
12 Volt Universal

*Weight and moment difference between standard-and optional equipment.

REPORT: VB-880
6-36
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Mark if
Instl.

Weight
(Pounds)

S.7

6.1

0.4

4.3

#5.3

Arm (In.)
Aft Datum

157.9

172.8

100.0

155.3

114.9

178.5

142.8

62.9

Moment
(Lb-In.)

900

1054

40

668

609

482

657
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR II WEIGHT AND BALANCE

()  Electrical Equipment
(Optional Equipment)

Item Mark if Weight Arm (In.) M oment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
79 Instrument Panel Lights
Piper Dwg. 35544 A Pl 0.3 62.8 19
81 Instrument Light (2), Grimes
15-0083-7 or Whelen A300-W-14 0.1 99.0 10
83 Cabin Light
Piper Dwg. 95229 L 0.3 99.0 30
85 Landing Light
G.E. Model 4509 S 0.5 13.1 7
87 Navigation Lights (2)
Grimes Model A1285
(Red and Green) - 0.4 106.6 43
88 ‘Navigation Light (Rear) (1)
Grimes Model A2064 (White) — e 0.2 281.0 56
89 Navigation Lights (Wing) (2)
Red/ White & Green/ White
Whelen Model A675 ° e 0.5 106.6 53
90 Navigation Lights (Wing) (2)
Red White & Green White
with White Strobe (Wing)
Whelen Model A600 el 5.8 157.9 916
Fin Strobe (A-470) 1.1 216.0 238
® #
91 Navigation Lights (Wing) (2)
Red White & Green White
with Red Strobe (Wing) e 5.8 157.9 916
Fin Strobe (A-470) SRS 1.1 216.0 238
92 Rotating Beacon
Whelen Eng. Co. WRMI-12 5
Piper Dwg. 63892 or 63518 - 1.5 263.4 395
93 Anti-Collision Light
(Fin only) Piper Dwg, :
99033-2 Includes power supply e S 3.1 210.3 652

ISSUED: DECEMBER 16, 1976

REPORT: VB-880
REVISED: JUNE 29, 1981
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SECTION 6
WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

Item
No.

94

95

97

99

101

103

105

107

*Weight and moment difference between standard and optional equipment.

0)

Electrical Equipment
(Optional Equipment) (cont)

Item

Anti-Collision Lights
(Wing tips only)
Cert. Basis - STC SA800 EA

Anti-Collision Lights
(Fin and Wing Tips)
Piper Dwg. 99033-10

Heated Pitot Head
Piper Dwg. 35493-2

Piper Pitch Trim
Piper Dwg. 67496-3

Battery 12V 35 A.H.
Rebat R35 (Wt. 27.2 1bs.)

Aucxiliary Power Receptacle
Piper Dwg. 35298

External Power Cable
Piper Dwg. 62355-11

Lighter, #200462,
12 Volt Universal

REPORT: VB-880
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Mark if Weight
Instl. (Pounds)

5.7

6.1

0.4

4.3

*5.3

2.7

4.6

0.2

Arm (In.)
Aft Datum

157.9

172.8

100.0

155.3

114.9

178.5

142.8

62.9

Moment
(Lb-In.)

900

1054

40

668

609

482

657

13
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR I WEIGHT AND BALANCE
(k) Instruments
(Optional Equipment)
Item Mark if Weight Arm (In.) Moment
No. [tem Instl. (Pounds) Aft Datum (Lb-In.)
113 Vacuum System Installation
a. With Airborne Model %
211cc Pump I\ 4.5 39.1 176
b. With Edo-Aire Model :
IU128A Pump 4.9 39.1 192
115 Attitude Gyro, Piper
Dwg. 99002-2, -3, -4 or -8 /;X
Cert. Basis - TSO C4c N 2.2 59.4 131
117 Directional Gyro, Piper
Dwg. 99003-2, -3, 4 or -7 }/
Cert. Basis - TSO C5c S . 2.6 59.7 155
119 C  Tru-Speed Indicator
Piper PS50049-41T
Cert. Basis - TSO C2b _A_ (same as standard equipment)
121 C  Encoding Altimeter
Piper PS50008-6 or -7 ~— —————
Cert. Basis - TSO C10b, C88 *0.9 60.3 54
122 Altitude Digitizer
(United Instruments
P/N 5125-P3)
~Cert.-Basis - TSO (88 1.0 51.5 52
123 Vertical Speed
Piper Dwg. 99010-2,“4 or -5 *
Cert. Basis - TSO C8b . 1.0 60.9 61
125 Alternate Static Source
Piper Dwg. 35493 0.4 61.0 24
127 Turn and Slip Indicator
Piper PS50030-2 or -3 ‘
Cert. Basis - TSO C3b ‘X&“ 2.6 59.7 155

*Weight and moment difference between standard and optional equipment.

ISSUED: DECEMBER 16, 1976
REVISED: JULY 3, 1979
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6-37



SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-28-161, CHEROKEE WARRIOR II

!

(k)  Instruments S
(Optional Equipment) (cont)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
129 Engine Hour Meter (
Piper Dwg. 69889-0 _ X 0.3 61.2 18
(V]
131 Clock _ X— 0.4 62.4 25
132 Control Wheel Digital Clock
Piper Dwg. 79621-7 S 0.3 71.9 22
133 Air Temperature Gauge N\ /
Piper Dwg. 99479-0 or -2 _i\_ 0.2 72.6 15
N’
:
REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

SECTION 6

WEIGHT AND BALANCE

(k) Instruments
(Optional Equipment)

Item
No. Item
113 Vacuum System Installation
a. With Airborne Mode]
211lce Pump
b. With Edo-Aire Model
1UI28A Pump
115 Attitude Gyro, Piper
Dwg. 99002-2, -3, -4 or -8
Cert. Basis - TSO C4c
117 Directional Gyro, Piper

Dwg. 99003-2, -3, -4 or -7
Cert. Basis - TSO C5¢

119 C  Tru-Speed Indicator
Piper PS50049-41T
Cert. Basis - TSO C2b

121 C  Encoding Altimeter
Piper PS50008-6 or -7
Cert. Basis - TSO C10b, C88

122 Altitude Digitizer
(United Instruments
P/N 5125-P3)
Cert. Basis - TSO C88

123 Vertical Speed
Piper Dwg. 99010-2; -4 or -5
Cert. Basis - TSO C8b

125 Alternate Static Source
Piper Dwg. 35493

127 Turn and Slip Indicator
Piper PS50030-2 or -3
Cert. Basis - TSO C3b

*Weight and moment difference between standard and optional equipment.

ISSUED: DECEMBER 16, 1976
REVISED: JULY 3, 1979

Mark if
Instl.

Weight

(Pounds)

4.9

2.2

2.6

Arm (In.)
Aft Datum

39.1

39.1

594

59.7

Moment
(Lb-In.)

176

192

131

155

(same as standard equipment)

*0.9

0.4

2.6

60.3

51.5

60.9

61.0

59.7

54

52

61

24

155

REPORT: VB-880
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SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-28-161, CHEROKEE WARRIOR II

(k)  Instruments
(Optional Equipment) (cont)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
129 Engine Hour Meter
Piper Dwg. 69889-0 - 0.3 61.2 18
131 Clock - 0.4 62.4 25
132 Control Wheel Digital Clock
Piper Dwg. 87347-3 - 0.3 71.9 22
133 Air Temperature Gauge
Piper Dwg. 99479-0 or -2 _ _ 0.2 72.6 15
REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR II WEIGHT AND BALANCE

) Autopilots
(Optional Equipment)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
141 AutoFlite I1

Piper Dwg. 99447 _

Cert. Basis - STC SA3066SW-D - 5.6 91.8 514
143 AutoControl 11IB - 9.6 77.6 745

a. Omni Coupler 1C-388 ' - 1.0 59.3 59

Piper Dwg. 79221
Cert. Basis - STC SA3065SW-D

145 \utoPilot - Century 2]
Piper Dwg. 39726
Cert. Basis - STC SA3352SW - 12.0 69.0 828
ISSUED: DECEMBER 16, 1976 REPORT: VB-880
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SECTION 6
WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

Item
No.

151

152

154

155

156

157

158

159

(m) ‘Radio Equipment

(Optional Equipment)

Item

Bendix AS-2015A-TOR-9
Audio Panel

Bendix CN2013-1 Com/Nav
Cert. Basis - TSO C34c., C35d.
C36c, C37b, C38b. C40a

Bendix CN2013-2 Com/Nav
w/G.S. Receiver

Cert. Basis - TSO C34c, C35d,
C36c, C37b, C38b, C40a

Bendix CN 2013-4 Com Nav
w/G.S. Reciever and M.B. Receiver

Bendix ADF 2070
Cert. Basis - TSO C4lc, C2a

Bendix TR2060 Transponder
Cert. Basis - TSO C74c

Bendix CN2011 Dual Com/Nav
Cert. Basis - TSO C34c, C35d
C36¢, C37b, C40a

Bendix IN2014B Indicator

a. Single

b. Dual

Cert. Basis - TSO C34c. C36c,
C40a, Co66¢

Bendix DME 2030
Cert. Basis - TSO Cé66a

*Weight includes antenna and cable

REPORT: VB-880

6-40

Mark If Weight Arm (In.) Moment
Instl. (Pounds) Aft Datum (Lb-In.)
1.0 66.4 66
7.5 61.4 461
8.2 61.4 504
8.5 61.4 522
6.0* 105.0 ’ 630
) 2 g 63.6 175
16.8 66.8 1122
o 19 ! 121
3.8 63.4 241
10.3* 185.0 1906

ISSUED: DECEMBER 16, 1976
REVISED: MAY 30, 1980



PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

SECTION 6
WEIGHT AND BALANCE

(m)

[tem
No.

161

162

163

164

165

167

168

169

Radio Equipment
(Optional Fquipment) icont)

Item

Collins VHF-250 or
VHF-251 Comm Transceiver
a. Single

b. Dual

Cert. Basis - TSO C37b.
C38b

Collins VIR-350 or
VIR-351 Nav Receiver
a. Single

b. Dual

Cert. Basis - TSO C40a.
C36¢

Collins IND-350 ()
VOR /LOC Indicator

a. Single ..

b. Dual

Cert. Basis - TSO C40a.
C36c¢

Collins IND-351 ()
VOR,LOC GS Indicator
Cert. Basis - TSO C40a.
C36¢

Collins GLS-350
Glide Slope Receiver
Cert. Basis - TSO C34c¢

Collins DCE 400

Distance Computing Equipment

Cert. Basis - TSO C40a

Collins RCR-650 ADF
Receiver and Antenna

and IND-650 Indicator
Cert. Basis - TSO C4lc¢

Collins RCR-650A ADFE
Receiver and Antenna
and IND-650A Indicator
Cert. Basis - TSO C41¢

ISSUED: DECEMBER 16, 1976
REVISED: JUNE 29, 1981

Mark if
Instl.

Weight
(Pounds)

3.9
7.9

1.0
2.0

2.0

3]

6.6

7.3

Arm (In.) Moment
Aft Datum (Lb-In.)
56.9 22
56.9 46
57.4 224
57.4 453
60.2 60
60.2 120
60.2 78
183.4 367
58.9 124
104.8 692
100.3 733

REPORT: VB-880
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SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-28-161, CHEROKEE WARRIOR II

(m) Radio Equipment
(Optional Equipment) (cont)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
170 Collins AMR-350

Audio/Marker Panel

Cert. Basis - TSO C35d,

C50b —_ *33 110.0 363
171 Collins DME-451

W Ind. 451 450

Cert. Basis - TSO C66a I 8.0 174.9 1399
172 Collins TDR-950

Transponder

Cert. Basis - TSO C74c¢ I **¥) 8 62.9 176
173 King KN 53

Nav Receiver TR 2.8 63.8 179
177 King KX 170 ( ) VHF

Comm Nav

a. Transceiver, Single — 7.5 56.6 425

b. Transceiver. Dual -~ — 15.0 56.6 849
174 King KN 53

Nav Receiver W GS Receiver

a. Single - 3.1 " 63.8 198

b. Dual - 6.2 63.8 396
175 King KX 155 VHF Nav/Comm

Transceiver

a. With Audio Amplifier S, 5.0 58.1 291

b. With Glide Slope Receiver - 53 58.1 308

c. Without Glide Slope Receiver - 4.8 58.1 279

Cert. Basis - TSO C37b, C38b,

C40a, C36a
176 King KX 165 VHF Nav/Comm

Transceiver

a. With Glide Slope Receiver ——— 5.7 58.0 331

b. Without Glide Slope Receiver - 5.1 58.1 296

Cert. Basis - TSO C37b, C38b

C40a, C36a

*Weight includes antenna and cable.
**Weight includes antenna.

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR II WEIGHT AND BALANCE

(m) Radio Equipment
(Optional Equipment) (cont)

Item Mark if Weight Arm (In.) Moment
No. [tem Instl. (Pounds) Aft Datum (Lb-In.)
178 King KX 175 ( ) VHF
a. Transceiver DN 94 56.6 532
b. King KN 72 VOR/LOC
Converter N 1.3 183.6 239
¢. King KN 73 Glide Slope
Receiver e 3.2 184.3 590
d. KN 75 Glide Slope
Receiver - 1.6 184.3 295
e. King KN 77 VOR/LOC
Converter —_ 3.6 183.6 661
f. King KI-204 VOR/ILS
Indicator 2 1.7 60.5 103
g King KNI-520 VOR/ILS
Indicator - 1.7 60.5 103

Cert. Basis - TSO C36c¢,
C37b, C38b, C40a

179 King KX 175 ( ) VHF

a. Transceiver (2nd) —_— 8.6 56.6 487
b. King KN 72 VOR/LOC

Converter - 1.3 183.6 239
¢. King KN 77 VOR/LOC

Converter - 4.2 183.6 771
d. King KI-203 VOR/ILS

Indicator - 1.6 60.5 97
e. King KNI 520 VOR/ILS

Indicator N 1.7 60.5 103

Cert. Basis - TSO C36c,
C37b, C38b, C40a

180 King KY 196E Transceiver
with RB 125 Power Booster
a. Single - 5.7 77.0 439
b. Dual _ 11.4 77.0 878

Cert. Basis — TSO C37b, C38b

181 King KY 197 Transceiver
a. Single - 4.2 58.7 246
b. Dual e 8.4 58.7 492
Cert. Basis - TSO C37B. C38B
182 King KI 201 ( ) VOR/LOC ,
Ind.
a. Single - 2.5 59.6 149
b. Dual 5.0 59.9 300
183 King KI 202 VOR/LOC
Indicator
Cert. Basis - TSO C40a, C36¢ - 1.3 60.9 79
ISSUED: DECEMBER 16, 1976 REPORT: VB-880
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SECTION 6
WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

[tem
No.

184

18RS

186

187

189
191
192

193

194

195

196

197

198

(m) Radio Equipment

(Optional Equipment) (cont)

Item

King KI 208 VOR 1.0OC
Indicator

a. Single

b. Dual

Cert. Basis - TSO C34c.
C36¢c. C40a

King K1 209 VOR 1.OC GS Ind.
Cert. Basis - TSO C34c
C36¢. C40a

King K1 213 VOR 1.0C GS Ind.

King K1 214 ( )
VOR 1.OC GS Ind.

King KN 74 R-Nav

King KN 61 DME
- &

King KN 62A DME

King KN 65A DME
Cert. Basis - TSO C664a

King KRA-10Radio Altimeter

King KR 85 Digital ADF
a. Audio Amplifier
Cert. Basis - TSO C41b,

King KR 85 ADF with KA 42B
[.oop and Sense Antenna

a. Audio Amplificr

Cert. Basis - TSO C41b

King KR 86 ADF
a. First

b. Second

c. Audio Amplifier

King KR 86 ADF with

KA 42B l.oop and Sense Antenna
a. First

b. Second

c. Audio Amplifier _

RFEPORT: VB-880

6-44

Mark if Weight Arm (In.) Moment
Instl. {Pounds) Aft Datum (I.b-In.)
1.0 59.6 60
2.0 59.9 120
1.2 59.9 72
i 2.5 60.4 151
3.3 59.9 198
4.7 56.6 266
12.5 179.0 2237
3.3 58.3 193
13.0 174.9 2274
4.3 162.6 699
8.6 85,2 733
0.8 51.0 41
o 9.5 85.2 %09
o 0.8 51.0 41
6.7 91.6 614
R 9.7 107.0 1038
0.8 51.0 41
7.6 91.6 696
10.6 107.0 1134
0.8 51.0 41

ISSUED: DECEMBER 16, 1980
REVISED: MAY 30, 1980



PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR II WEIGHT AND BALANCE

(m) Radio Equipment
(Optional Equipment) (cont)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
199 King KR 87 ADF Receiver
and Indicator - 4.0 59.0 236
a. KA 44 Antenna -_ 2.8 147 .4 413
b. KA 44B Antenna - 3.6 150.6 542
¢. Audio Amplifier - 0.8 51.0 41
Cert. Basis - TSO C41c
200 King KMA 20 ( ) Audio Panel
Cert. Basis - TCO C35¢c. C50b S *3.7 70.8 262
201 King KMA-24 Audio Panel 1.7 65.3 111
Cert. Basis - TSO C35d. C50b g
203 King KT 76 ¢ ) 78 ( )
Transponder
Cert. Basis - TSO C74b - *3] 58.1 180
204 Narco Comm 10A VHF Transceiver - 3.9 57.4 224
205 Narco Comm 11A VHF Transceiver '
a. Single e 3.6 . 57.4 207
b. Dual = - - 7.1 57.4 408
_207 Narco Comm 11B VHF
Transceiver
a. Single - 3.9 57.4 224
b. Dual - 7.8 57.4 448
209 "Narco Comm 111 VHF
Transceiver
a. Single - 3.0 57.4 172
b. Dual - 6.0 57.4 344
Cert». Basis - TSO C37b, C38b
211 Narco Comm IIIB VHF
Transceiver
a. Single 3.9 57.4 224
b. Dual 7.8 57.4 448
Cert. Basis - TSO C37b, C38b
*Weight includes antenna and cable.
ISSUED: DECEMBER 16, 1976 REPORT: VB-880
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SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-28-161, CHEROKEE WARRIOR II

(m) Radio Equipment
(Optional Equipment) (cont)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
213 Narco Comm 120 VHF

’ Transceiver

a. Single - 4.8 56.9 273
b. Dual . 8.6 57.4 494

Cert. Basis - TSO C37b. C38b

215 Narco Nav 10 VHF Regei\'er 1.9 58.6 11
217 Narco Nav 11 VHF Receiver
a. Single : . 2.8 58.6 164
b. Dual 5.6 58.6 328
-
219 . Narco Nav 12 VHF Receiver 3.4 58.6 ' 199
221 Narco Nav 14 VHF Receiver I 2.5 57.4 144
223 Narco Nav 111
Cert. Basis - TSO C36¢, C40a,
Co66a . 2.5 58.6 147
225 Narco Nav 112 Receiver
Cert. Basis - TSO C36¢, C40a, ’ g
Co66¢c, C34c . . 3.3 58.6 193
227 Narco Nav 114 VHF Receiver
Cert. Basis - TSO C38b, C40a,
C36c¢, C34c, C66a - 2.5 57.4 " 144
229 Narco Nav 121 VHF Reéceiver
a. Single N 3.1 58.4 181
b. Dual = 6.2 58.4 362
Cert. Basis - TSO C36¢, C40c, .
C66a
231 Narco Nav 122 VHF Receiver
a. Single I *5.1 99.4 507
b. Dual - *8.6 82.9 713
Cert. Basis - TSO C35d. C36c.
C40c. C66a

*Weight includes marker antenna and cable.

REPORT: VB-880 - ISSUED: DECEMBER 16, 1976
6-46 : REVISED: MAY 39, 1980



PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR II WEIGHT AND BALANCE

(m) Radio Equipment
(Optional Equipment) (cont)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
233 Narco Nav 122A VHF Receiver
a. Single - * 5.2 98.5 512
b. Dual e * 8.8 82.2 723

Cert. Basis - TSO C34c, C35d,
C36¢c, C40c, C66a

235 Narco Nav 124A VHF Receiver

a. Single - ¥ 6.2 4% 92.3 572
b. Dual - *10.9 77.2 841
Cert. Basis - TSO C35d, C36c, =

C40a, C66a

237 Narco ID 124 VOR/LOC/GS
Indicator

a. Single - P 1.2 60.5 73

b. Dual - 2.4 60.5 145
Cert. Basis - TSO C34c, C35d,
C36c¢, C40c

239 Narco UGR-2A Glide Slope

a. Single - 42 154.0 647

b. Dual - - e 8.4 220.0 1848
Cert. Basis - TSO C34b

241 Narco UGR-3 Glide Slope —— 4.2 154.0 647

243 ©  Narco MBT-12-R, Marker
‘ Beacon ; - 3.1 69.1 214

245  Narco CP-125 Audio Selector
Panel - 2.2 60.2 132

247 " Narco CP135 Audio Selector
s Panel

Cert. Basis - TSO C50b - 2.2 55.0 121

*Weight includes marker antenna and cable.

ISSUED: DECEMBER 16, 1976 ' REPORT: VB-880
REVISED: JULY 3, 1979 6-47




SECTION 6
WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

(m) Radio Equipment
(Optional Equipment) (cont)

Item
No. Item

249 Narco CP135M Audio
Selector Panel
Cert. Basis - TSO C50b, C35d

251 Narco DME-190

253 Narco DME-190 TSO
Cert. Basis - TSOC662a.

255 Narco DME-195 ®
Receiver and Indicator
Cert. Basis - TSO C66a#

257 Narco ADF-140
a. Single
b. Dual
Cert, Basis- TSOC41c

259 Narco ADF-141
a. Single
b. Dual
Cert. Basis - TSO C41c

261 Narco ATS50A Transponder
Cert. Basis - TSOC74b
a. Narco AR-500 Altitude
Encoder
Cert. Basis - TSO C88

263 Narco AT150 Transponder
Cert. Basis - TSOC74c
a. Narco AR-500 Altitude
Encoder
Cert. Basis - TSOC88

*Weight includes marker antenna and cable.
**Weight includes antenna and cable.
*¥*Weight includes dual antenna and cable.

REPORT: VB-880
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Mark if
Instl.

Weight Arm (In.) Moment

(Pounds) Aft Datum (Lb-In.)
* 37 114.3 423
** 5.9 61.0 360
** 590 60.9 359
*%13.2 154.5 ' 2039
6.0 91.2 547
*%%17.9 107.6 1926
6.0 91.2 547
*%%17.9 107.6 1926
**3.0 . 573 172.
1.0 - 515 - .52

*% 30 57.3 172 .
1.0 51.5 52

ISSUED: DECEMBER 16, 1976
REVISED: JULY 3, 1979



PIPER AIRCRAFT CORPORATION

SECTION 6

PA-28-161, CHEROKEE WARRIOR II WEIGHT AND BALANCE
(m) Radio Equipment
(Optional Equipment) (cont)
[tem Mark if Weight Arm (In.) Moment
No. ftem Instl. (Pounds) Aft Datum (Lb-In.)
273 Antenna and Cable
a. Nav Receiving VRP-37 or
AVI2-PPR 1.6 171.3 274
b. #] VHF Comm VTP-17 0.7 125.7 88
c. #2 VHF Comm VTP-17 0.8 147.5 118
d. Glide Slope (Single) GS401
or CI 104 0.9 120.0 108
¢. Glide Slope (Dual) GS401
or Cl 104 2.8 154.0 431
f. Single ADF Sense 99841 0.4 150.0 60
Piper Dwg. 99461
275 Anti Static Antenna and Cable
a. #1 VHF Comm PS50040-18 1.4 144.3 202
b. #2 VHF Comm PS50040-18 1.5 170.7 256
c. Single ADF Sense 79160 0.5 147.5 74
276 Marker Beacon Antenna
: Piper PS50040-15
King KA-23 or Narco VMA-15
or Commant CI-102 Included as part of marker beacon installation
277 Emergency Locdtor Transmitter
(C.C.C. Model CIR-11-2) 1.7 236.2 402
“a. Antenna and Coax 0.2 224.4 45
b. Shelf and Access Hole 0.5 2354 118
’ Cert. Basis - TSO (9] '
278 Emergency Locator Transmitter
' (Narco Model ELT-10) _ 3.5 236.2 827
a. Antenna and Coax 0.3 224.4 67
b. Shelt and Access Hole 0.5 2354 118 -
Cert. Basis - TSO (9]
279 Microphone
a. Piper Dwg. 68856-10 0.3 69.9 21
s b. Piper Dwg. 68856-11 0.6 69.9 42
¢. Piper Dwg. 68856-12 0.3 69.9 21

ISSUED: DECEMBER 16, 1976
REVISED: DECEMBER 18. 1980

REPORT: VB-880
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SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-28-161, CHEROKEE WARRIOR I

(m) Radio Equipment
(Optional Equipment) (cont)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
281 Boom Microphone, Headset

Piper Dwg. 37921-2 N I— 0.3 80.5 24
283 Cabin Speaker :

Piper Dwg. 99220 e 1.1 99.0 109
285 Headset.

Piper Dwg. 68856-10 - 0.5 60.0 30

i&‘ﬁ'_,
&
?
@

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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*Weight and moment differen'ce bétween standard and optional equipment.

L

ISSUED: DECEMBER 16, 1976
REVISED: MAY 30, 1980

PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR I WEIGHT AND BALANCE
(n)  Miscellaneous
(Optional Equipment)
Item Mark if Weight Arm (In.) Moment
No. Item ~Instl. (Pounds) Aft Datum (Lb-In.)
321 Zinc Chromate Finish ‘
Piper Dwg. 79700 ST 5.0 158.0 790
323 Stainless Steel Control
Cables : ‘
Piper Dwg. 79700 e — - —
325 Air Conditioner . S
Piper Dwg. 99575-4 % A 6834 * 103.6 7076
327 Overhead Vent System %
a. Piper Dwg. 76304-9 —_— 6.4 159.6 1022
b. Piper Dwg. 76304-15 —— Sl 148.9 849
_329 Overhead Vent System With‘ ‘ o
' *.Ground Ventilating Blower s = .
2. Piper Dwg. 76304-10, -~ X 14.9 172.2 2566
b. Piper Dwg. 76304-16 = . = o 14.2 . 168.5 2393
331 Rear Seat Vents e ‘f: :
Piper Dwg. 68556 ._)4‘ 2.5 98.0 245
. 333  Assist Step S ;
Piper Dwg. 65384 X 18 “156.0 281
335 Super Cabin Sound Pbr'oc‘)fi,ng'_,, & » E E
2 Piper Dwg. 79030-2 e J_ 18.1 - 86.8 1571
337 C  Adjustable Front Seat (Left) ~ , 5
Piper-Dwg. 79591-0/79591.2 l\ *6.6, +80.3 530
- 339 Adjustable Front Seat (Right) Rl
: : Piper Dwg. 79591-1/79591-3  ** I 6.6 79.6 AR
341 Headrests (2) Front 2
Piper Dwg. 79337-18 . e 2.2 94.5 208
342 Shoulder Harness Inertia
(Front) (2) ‘
Piper Dwg. PS50039-4-20 . 1.3 119.5 155

REPORT: VB-880
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHEROKEE WARRIOR 11 WEIGHT AND BALANCE
(n)  Miscellaneous
(Optional Equipment)
Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
321 Zinc Chromate Finish
Piper Dwg. 79700 e 5.0 158.0 790
323 Stainless Steel Control
Cables
Piper Dwg. 79700 L I - — —
325 Air Conditioner
Piper Dwg. 99575-4 Gmes 68.3 103.6 7076
327 Overhead Vent System '
a. Piper Dwg. 76304-9 —_— 6.4 159.6 1022
b. Piper Dwg. 76304-15 —_— 5.7 148.9 849
329 Overhead Vent System with
Ground Ventilating Blower
“a. Piper Dwg. 76304-10 e 14.9 172.2 2566
b. Piper Dwg. 76304-16 _ 14.2 168.5 2393
331 Rear Seat Vents
Piper Dwg. 68556 B B g 2.5 98.0 245
333 Assist Step
Piper Dwg. 65384 1.8 156.0 281
335 Super Cabin Sound Proofing
Piper Dwg. 79030-2 e 181 86.8 1571
337 € Adjustable Front Seat ¢(Left) _
Piper- Dwg. 79591-0/79591-2 - *6.6 80.3 530
339 Adjustable Front Seat (Right) -
Piper Dwg. 79591-1/79591-3 *6.6 79.6 525
341 Headrests (2) Front ’
Piper Dwg. 79337-18 2.2 94.5 208
342 Shoulder Harness Inertia
(Front) (2)
Piper Dwg. PS50039-4-20
Pacific Scientific 1107447-13
(Black) 1.3 119.5 155

*Weight and moment difference between standard and optional €quipment.

ISSUED: DECEMBER 16, 1976
REVISED: JUNE 29, 1981
&___—__
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SECTION 6
WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR II

Item
No.

343

344

345

346

347

349

351

352

357

*Weight and moment difference between standard and optional equipment.

(n)

Miscellaneous
(Optional Equipment) (cont)

Item

Inertia Safety Bélts {Rear)
(2) 0.8 1bs. each. Piper
PS50039-4-14

Shoulder Harness - Fixed
(Rear) (2) .
Piper Dwg. PS50039-4-22

Shoulder Harnegs - Inertia
(Rear) (2) ' S
Piper Dwg. PS50039:4-19

Sun Visors
Piper Dwg. 66991-0

Assist Strap
Piper Dwg. 79455

Curtain and Rod Installation
Piper Dwg. 67955-2

Luxurious Interior
Piper Dwg. 67952-4

Deluxe éa&iiﬁ g »
Piper Dwg. 66801

Fire Extinguisher

a. Piper Dwg. 76167-2,
Scott 42211-00

b. Piper Dwg. 37872-2,
Graviner HA 1014-01

Tow Bar
Piper Dwg. 99458

REPORT: VB-880
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Mark if
Instl.

4.

Weight
(Pounds)

0.2

4.2

*14.5

*2.6

4.6

5.6

1.3

Arm (In.)
Aft Datum

140.3
140.3

140.3

85.0

109.5

124.0
- 98.3
1 97.8

71.0

57.9

156.0

Moment
(Lb-In.)

224

154

187
128

22

521,

1425

254

327

324

203

ISSUED: DECEMBER 16. 1976

REVISED: MAY 30, 1980



SECTION 6
WEIGHT AND BALANCE

FIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR 11

(n)  Miscellaneous
(Optional Equipment) (cont)

Item . Mark if
No. Item ) ~ Instl.
343 Inertia Safety Belts (Rear) i

(2) 0.8 lbs. each, Piper
PS50039-4-14 ;
Pacific Scientific 1107319-01
American Safety Eqpt. Corp.
‘ 500853-401 (Black)

344 Shoulder Harness - Fixed
(Rear) (2)

Piper Dwg. PS50039-4-22
American Safet®Eqpt. Corp.
501385-403 by
Davis Acft. Prod. Ine.™

345 Shoulder Harness - Inertia
(Rear) (2)
Piper Dwg. PS50039-4-19 . b
Pacific Scientific 1107447-01
(Black)

40 Sun Visors
Piper Dwg. 66991-0

WS Assist Strap
Piper Dwg. 79455

DA Curtain and Rod Installation
Piper Dwg. 67955-2

351 Luxurious Interi})r
Piper Dwg. 67952-4

150 6éﬁlxe Carpeting
Piper Dwg. 66801

355 Fire Extinguisher
a. Piper Dwg. 76167-2,

Scott 42211-00
b. Piper Dwg. 37872-2,
Graviner HA 1014-01

357 Tow Bar
Piper Dwg. 99458

FDC-7275-16-2 (Black) Y. .

Weight Arm (In.) Moment
(Pounds) Aft Datum (Lb-In.)
1.6 140.3 224
1.1 140.3 154 HeagE -
1.3 140.3 . 187
15 850 128"
02 .. 1095 L 220
Ay - 1240 521
Cr145 98.3. 1425
365~ . 9.8 - 254
4.6 71.0 327
5.6 57,9 324 ‘3
1.3 156.0 203

*Weight and moment difference between standard and optional equipment.
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PIPER AIRCRAFT CORPORATION

SECTION 6

ISSUED: DECEMBER 16, 1976

PA-28-161, CHEROKEE WARRIOR I WEIGHT AND BALANCE
N /
(n) Miscellaneous
(Optional Equipment) (cont)
Item Markif Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
-
; s
A\ .
a-f ¢
®
TOTAL OPTIONAL EQUIPMENT _105.6 _100.1 10569
]
.
EXTERIOR FINISH .
Base Color Juneau White Registratior; No. Color Black:
Trim Color Las Vegas Gold Type Finish Lacquer
" Accent Color Dakota Black

REPORT: VB-880
6-55




SECTION 6
WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR 11

REPORT: VB-880-
6-56 ‘

THIS PAGE INTENTIONALLY LEFT BLANK )

ISSUED: DECEMBER 16, 1976

N



PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CHERCKEE WARRIOR II WEIGHT AND BALANCE

(n)  Miscellaneous
(Optional Equipment) (cont)

Item Mark if . Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.)
i i
&
¥ &
- TOTAL OPTIONAL EQUIPMENT L ¥ ek ¥
L 3
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, CHEROKEE WARRIOR I DESCRIPTION AND OPERATION

SECTION 7_:

£
DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

o
7.1 THE AIRPLANE

‘ o7
The Cherokee 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 two hundred pound baggage capacity.

7.3 AIRFRAME 5

The primary structure, with the‘éx_t:eption of the steel tube engine‘f;thount, steel landing gear struts and
isolated areas, is of aluminum alloy cops‘-tr.uction:»Fiber_glass and thermoplastic are used extensively in the
extremities - the wing tips, the engine- c'o}vling,i etc. - and in nonstructural . components throughout the
airplane. N _-.»~‘; ;e - ‘ e

i’

"~ The fuselage is a conventionalfs‘emi—rriohcﬁ:oQue structure. On: the right side of the airplane is a cabin

¢« door for entrance and exit and a baggage door to provide loading into the 24 cubic-foot compartment.

A ‘The wing is a cpnventional'se}ni-tapered design incorporating a laminar flow, NACA 65,415, 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 structuge, located under the rear seat, provides in effect a continuous main spar with splices

at each’ side of the fuselage. Thgre are also fore and aft attachmefits at the rear and at an auxiliary front
spar. 4 , e . '.

.
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, CHEROKEE WARRIOR IT DESCRIPTION AND OPERATION

1.5 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, a wetted polyurethane foam induction air filter.

The engine compartment is accessible for inspection thIé’ilgh 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 reducé vibration.

The exhaust system is constructed of stainless steel and incorporates dual mufﬂers with heater shrouds
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 through the baffling, is utilized
on the left side for the oil cooler. A winterization plate is provided to féstrict air during winter operation
(refer to paragraph 8.29). . P Graghe At ‘a

Engine air enters on either side of the propeller through openings*in a nose cowling and is carried
through the engine baffling around the enging®nd -oil cooler. Air for the muffler shroud is also picked up
from the nose cowling and carried through a duct to the shroud. Carburetor induction air enters a chin
scoop on the lower right.cowling and is passed through a wetted polyurethanesfilter to the carburetor air
box. Heated air enters the carbureter aif box through a hose eonnected to the heater shroud.

»

e VA}_'fixed pitch p’r"’op'e].ler isinstalled as standard equipment. The propeller has a 74 inch diameter with a 60 |
inch pitch. The pitch.is determined at 75% of the diameter. The propeller is made of an aluminum alloy
‘construction. . Y % ' i
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.

-
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION AND OPERATION PA-28-161, CHEROKEE WARRIOR 11

" - MAIN WHEEL ASSEMBLY R
' ' Figure 7-1 '
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, CHEROKEE WARRIOR I DESCRIPTION AND OPERATION

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 h_ydrauﬁc 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 requ1re a pressure of 24 psi, and the nose
gear tire requires a pressure of 30 psi. .

The nose gear is steerable through a 30 degree arc each side of center by the use of the rudder pedals
and toe brakes. A spring device is incorporated for rudder centering and to provide rudder trim. A bungee
assembly on the nose gear steering mechanism reduces ground steering effort and dampens shocks and
bumps during taxiing. The steering mechanism also incorporates a shimmy dampener.

The three struts are of the air-oil type with the normhal 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 cylinders
are located above each pedal and adjacent to the hand brake lever. The brakefluid 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). #

*
. . .
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, CHEROKEE WARRIOR II DESCRIPTION AND OPERATION

. »  FLIGHT CONTROL CONSOLE
' ’ Figure 13 2 % .,

A FLIGHR.CONTROLS +

~». " Dual flight controls "are provide& as sténdard equipment. 'l:he flight controls 5ctuate‘ the control
. Surfaces tfirough a cable system. : ¢ O

R

v 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 confrol forces. The trim tab is

“actuated by a trim control wheel located on the control consdle between ;the front ‘seats (Figure 7-3).

. 'Forward rotation of the whegl gives nose down trim and aft rotation gives nose up trim.

- The rudder is conventional in design and incorporates a rudder tfim. The trim miechanism is a spring
~loaded recentering device. The trifn 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 nbse “right ‘trim - and

* " . counterclockwise rotation gives nose left tnm e . a0y : .

- & ¥
+*

o !
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION AND OPERATION PA-28-161, CHEROKEE 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 control 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 teflonflined control cables to reduce friction and
binding. *

The throttle lever is used to adjust engine RPM. The mixture controllever 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 bmay 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 leveris located to the right of the control quadrant on the instrument panel.
The control is placarded with two positions: “ON” (down), “OFF” (up).

h

REPORT: VB-880 _ ISSUED: l’)ECEM'BER 16, 1976
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CONTROL QUADRANT AND CONSOLE
Figure 7-5
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION AND OPERATION PA-28-161, CHEROKEE WARRIOR II

FUEL SELECTOR :
Figure 7-7 - : t . N

7.13 FUEL SYSTEM ‘ foEn T : ¢

‘Fuel is stored in two twenty-five gallon (24 gdllons usable) fuel tanks gmng the airplane a total capacuy'
of fifty U.S. gallons (48 gallons usable). Each tank isequipped with a filler neck indicator tab to-aid in'deter-
mining fuel remaining when the tanks are not full." Usable capacity to the bottom & the indicator tab is 17

gallons. The tanks are secured tothe leading edge of each wing with screws and nut plates. This allowsremoval
for service or inspection.

T}}’e fuel tank selector control (Flgure"7 -7) is located on the left side panel forward ef the pilet s seat.

The button én 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’ auxﬂldry 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 sw1tch 2

is located in the’sw1tch panel above the throttle quadrant.

The fuel drains should be opened daily prior to first ﬂlght to check for water or sed1ment Each tank,
has an 1nd1v1dual 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 acce551ble £rom

outside the nose section. The strainer should also be drained before the first ﬂlght of the day" Refer 10 .

paragrapb 8.21 for the complete fuel draining procedure.

ol 1
. - : » .
4 - o ; ®
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. b 5 2 .
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, CHEROKEE WARRIOR II DESCRIPTION AND OPERATION

CARBURETOR

)

=
( o
8—

THROTTLE )
; MIXTURE )
N =

e fam

o

FUEL PRESSURE GAUGE

; I ' s 4
ENGINE FUEL PUMP ' ‘
- | : = ’f ’]:p(] PRIMER -

ELECTRIC FUEL PUMP — -

FUEL STRAINER

LEFT MAIN TANK

/ ‘ \fFUEL TANK SELECTOR VALVE RIGHT MAIN TANK

\' | -'

FUEL QUANTITY GAUGES SRRE ¢

.. ® -+ FUEL SYSTEM SCHEMATIC TR ;

3 % _ _ Figure 7-9
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION AND OPERATION PA-28-161, CHEROKEE WARRIOR II

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 14-volt, 60 amp alternator, a 12-volt battery. a voltage regulator, an over-’
voltage relay and a master switch relay (Figure 7-11). The battery is mounted in a thermoplastic box
immediately aft of the main spar on the right side of the fuselage below the rear passenger seat. 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 cireuit
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 panel lights.

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

The annunciator panel includes alternator and low oil pressure indicator lights. When the optional gyro
system is installed, the annunciator pahel 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. # e &

‘O"ptionav]‘ electrical accessories include navigation lights. anti-collision light. landing light. instrument
lighting. and cabin dome light. Circuits will handle the addition of communications and navigational equip-
ment. : : ¥ o g

An optional light, mounted in:ithe 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 adjacens switch.

WARNING

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

§ ' NOTE

“ On airplanes with interlocked BAT and ALT switches. the ALT
switch is mechanically interlocked with the BAT switch. When ALT =
switch is turned ON, the BAT switch will also be turned ON. On
airplanes with separate BAT and ALT switch operation, the ;
switches may be positioned independently as desired. = - A Xy R

5 e
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, CHEROKEE WARRIOR II DESCRIPTION AND OPERATION

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 oper-
ating. *

For abnormal and/or emergency operation and procedures, see Section 3.
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SECTION 7 PIPER ATIRCRAFT CORPORATION

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

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

ammeter during flight, reduce the electrical load by turning off all unnecessary electrical equipment. Check
the 5 ampere field breaker and reset if open. If no output occurs, turn the “ALT” switch off for 1 second
to reset the overvoltage relay. If the ammeter continues to indicate no output, maintain‘minimum electrical
load and terminate the flight as soon as practical.

S

§
w
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION AND OPERATION PA-28-161, CHEROKEE WARRIOR II

7.21 PITOT-STATIC SYSTEM

The system supplies both pitot and static pressure for the airspeed indicator, altimetsr, and the
optional vertical speed indicator (Figure 7-1 7). : "

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 instrumefit panel. When the valve is set in the alternate bosition, 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 sepa'raite- érain valves located‘ on the left lower
side of the fuselage interior. e :

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 control wheel. J : .

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. -~ ; ; 1

NOTE ' . : :

-

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

REPORT: VB-880 ISSUED: DECEMBER 16, 1976
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PIPER AIRCRAFT CORPORATION SECTION 7

PA-28-161, CHEROKEE WARRIOR II DESCRIPTION AND OPERATION
—~
N
1. ALTIMETER : ; % T
2. AIRSPEED INDICATOR
3. PITOT HEAT SWITCH - .
4. VERTICAL SPEED INDICATOR ¥ ' & % : T
5. PITOT HEAD >
6. DRAIN VALVES
¢ *!"
ey e ! T . PITOT-STATIC SYSTEM gy -
=71 -t e’ oa b Figure 7-17
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION AND OPERATION » PA-28-161, CHEROKEE WARRIOR II

. FRESH AIR INLET
. DRAIN TUBE (EARLIER MODELS)
. FRESH AIR BLOWER
. BULKHEAD ASSEMBLY
. FRESH AIR DUCT
. CABIN EXHAUST OUTLET
. DEFROSTER QUTLET
. BLOWER SWITCH PANEL
9. DEFROSTER CONTROL
10./MEATER CONTROL
11. CABIN HEAT DIVERSION CONTROL
12. FRESH AIR CONTROL
13. FRESH AIR INLET (EARLIER MODELS)
14. FRESH AIR INLET (LATER MODELS)

ONOOO D WN =

" FORWARD FACING LOUVERS “* . f = <. °
__ ON SIDE OF FUSELAGE “wii -
: \\\ \\ 1o =

D CABIN HEAT

' . FRESHAIR 2

_ HEATING AND VENTILATING SYSTEM - -, el Ty
Flgllre 7-19 . ‘_‘A e 3 & _[: o : 
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2TPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, CHEROKEE WARRIOR I1 DESCRIPTION AND OPERATION

7.23 HEATING AND VENTILATING SYSTEM

Heat for the cabin interior and the defroster system is provided by a shroud attached to the muffler

(Figure 7-19). The amount of heat can be regulated with the controls located on the far right side of the
instrument panel.

- The airflow between front and rear seats can be regulated by the heat diversion controls located on
either side of the 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 dptional 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 overhead 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 mstrument panel with the
heater and defroster controls.

725 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 cabin interior 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.

Seat belts are standard equipment for both front and rear seats. A single strap ad'ixstable shoulder
harness located above the side window, protects each front seat occupant. Optional shoulde#straps forthe rear
seat occupants are available. The shoulder strap is routed over the shoulder adjacent to the window and
attached to the lap belt in the general area of the occupant’s inboard hip. Adjust this fixed strap so that all
controls ure accessible while maintaining adequate restraint for the occupant. Shoulder harness with inertial
reels are available for all four seats.

A check of the inertia reel mechanism is made by pulling shérply on.the strap. The reel should lock in

place under this test and prevent the strap from extending. For normal body movements thws strap will
extend or retract as required.

- ISSUED: DECEMBER 16, 1976 * REPORT: VB-880
REVISED: NOVEMBER 20, 1981 A 7-21




SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION AND OPERATION PA-28-161, CHEROKEE WARRIOR I

727 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 l A

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. ‘
. B

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.

T2, Jhits - hn | REVISED: APRIL 17, 1989
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PIPER AIRCRAFT CORPORATION | SECTION 7
& PA-28-161, CHEROKEE WARRIOR I DESCRIPTION AND OPERATION

Wi

o 0

o N

b oRET33 PIPER EXTERNAL POWER*

"&Q P i :

- % & An optional starting installation known as Piper External Power (PEP) is accessible through a
“receptacle located on the right side of the fuselage aft of the baggage door. An external battery can be
. gonnected 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 instructions on the use of the PEP. see; STARTING WITH
*EXTERNAL POWER SOURCE in Section 4 - Normal Operating Procedures. ' o

e

7.35 EMERGENCY LOCATOR TRANSMITTER* #

- The Emergency Locator Transmitter (ELT) when installed, 1s located in the aft portion of the fuselage just b

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 easé of removal; these screws may be readily removed with a
variety of common items such as a dime, akey, a knife blade, etc. If there are no tools available in an emergency
the screw heads may be broken off by,anggmeans. The ELT is an emergency locator transmitter which meets
the requirements of FAR 91.52. R .

»

A battery replacement date is marked on‘the transmitter to comply with FAA regulations, the battery |
must be.replacgd 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. p .2

£n
-

P s R ; NOTE
s b er¥ : If for any reason a test transmission is necessary, the test trans-
W - mission should be conducted only in the first five minutes of any -
A A % sy yv hourand limited to three audio sweeps. If the tests must be made at
# e any other time, the tests should be coordinated with the nearest

FAA tower or flight service station.

NARCO ELT 10 OPERATION*

" On the ELT unit itself is a three position switch placarded “ON,” “OFF” and “ARM.”The ARM position

sets the ELT so that it will transmit after impact and will continue to transmit until'its battery.is drained. The

- ARM position is selected when the EL1 is installed in the airplane and it should remain in-that position.
i * «

"Té use the ELT as a portable unit in an emergency, remove the cover and unlatch the unit from its

+ mounting base. The antenna c#ble is disconnected by a left quarter-turn of the knurled nut and a pull. A sharp
* tug onthe two small wires will break them loose. Deploy the self-contained antennaby pulling the plastic tab
' marked “PULL FULLY TO EXTEND ANTENNA.” Move the switch to ON to'activate the transmitter.

.- Inthe event the transmitter is activated by animpact, it can only be turned off by moving the switch on the
: ?LT unit to OFF. Normal operation can then be restored by pressing the small clear plastig reset button
- located on the top of the front face of the ELT and then moving the switch to. ARM. '

*

£ p:i‘lotj’&s ';rve,'mote switch located on the left side panel is provided to allow the transmitter to be‘,turhed on
from inside the cabin. The pilot’s remote switch is placarded “ON" and “ARMED.” The switch isﬁog_;pafly..in
~ the ARMED-position. Moving the switch to ON will activate the transmitter. Moving the switch back to:the

o ARMEDpogltlég will turn’ off the transmitter only if the impact swit‘ch.has.ﬁgt been activated.” ~ 1 & .

N

:j*@p;ﬁigx.ﬁ%;l equ}pmg'm\. A : » d 1 :

* -‘. : & . 'ﬂ y . 5 - i ] : p ;'\I
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION AND OPERATION PA-28-161, CHEROKEE WARRIOR 11

Check by selecting 121.50 MHz onanoperatingreceiver. If there is an oscillating chirping sound, the ELT may‘&%‘ y
have been activated and should be turned off immediately. This requires removal of the access cover and -
moving the switch to OFF, then press the reset button and return the switch to ARM. Recheck with the

receiver to ascertainithé transmitter is silent. ' ; S

CCC CIR 11-2 OPERATION * ' : F oy AR
Y:,.'O%n_the uni.t,itse_I-f is.a three position selector switch placarded “OFF,” “ARM” and “ON.” The ARM

position is provided to set the unit to the automatic position so that it will transmit only after impact and will
| continue to transmit until%e battery is drained to depletion or until the switch is manually moved.to the OFE " - #isig

can be used as a portable transmitter or in the event the automatic feature was not triggered by impact or to

.periodically test the function of the transmitter. : ¢ e

] Select the OFF position when changing the battery, ‘when rearming the unit if it has been activated*for*
any reason, or to discontinue transmission. ELSE A o TR

3 . %
G il NOTE “%abe® [0 4
§ i R If the switch has been placed in the ON position for #hy reason; the g e
; OFF position has to be selected before selecting ARM. If ARM is s Vorde
ity selected directly from the ON position, the unit will'c_.,on.'tinu'e,”to S ¥ s
- W or transmit in the ARM position. e "

: Ly A p,‘,ijét’s_ remote switch, located on the left side panel, is provided to allow the ’transmitteg‘o_ be contlgpll'ed;f : '
fro’fn inside the.cabin. The pilot’s remote switch is placarded*“ON,” “AU<TO/AI§M” and “OFF/R{ES_’ET}?{ Thé‘“iip d

s ['sputchis normally left inthe AUTO/ARM position. To turn the transmitter offfmove the switch momentarily - %
| to the OFF/-RESE'Egg_sition. The aircraft master switch must be ON to turn the transmitter OFF. To actiigte ‘S o+

Ll the transmitter for't SES or other reasons, move the switch upward to the ON, position and leave'it tn thai:
~ | position as long as‘transmission is desired. s " AR e B~
3 3 g . s . ‘f'_‘v,v ‘ % E
- wThéunit is equippedawith a portable antenna to allow the locator to be removed from the aircraft In-Casgi v ™ ’

I.emergency and used as a portable signal transmitter. o S

ol The locator shguld be checked during the ground check to make certain the unit has not been accidentally
activated. Check by tuning a radio receiver to 121.50 MHz. If there is an oscillating sound; the locdtor may. .
Hage&b‘e_en activated and should’be.turned off immediately. Reset to the AR M position and check agaipto .
insure*against dutside interference. ' ' oY

gs . ;
R % o % s °
= o 5 i Z ;%

P ; » ; i
' =5 i g *: Y‘ ; .‘ e .
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-161, CHEROKEE WARRIOR II " DESCRIPTION AND OPERATION

7.37 ‘AIR CONDITIONING*

The air conditioning’ system is a recuculatmg air system. The major items include: evaporator
condenser, compressor, blower, switches and temperature controls. *

'y

‘ A The evaporator is located behmd the left rear side of the baggage compartment This cools the air that :
e I N 1s-used for air condltronmg _
The condenser is mounted ona retractable scoop located on the bottom of the fuselage and to: the rear B

of the baggage compartment area. The scoop extends when the air conditioner is “ON”> and retracts toa
flush position when the system is “OFF.”

The compressor is mounted on the forward right underside of the engine. It has an electric clutch
which automatically engages or msengages the compressor to the belt drive system of the compressor.

An electncal blower is mounted on the aft side of the rear cabin panel. Air from the baggage area is

~ drawn through the evaporator By the blower and. dlstnbuted through an overhead duct to individual outlets % V
FS loeated adj acent to each occupantd : b

The sw1tches and temperature control are located on the lower right side of the mstrument panel 1ny
the climate control center panel. The temperature control regulates the desired temperature:of the ca,hm ;
Turn the controi clockwise for m&eased coohng, counterclockwise for decreased coolmg TR o,

1 ge;;.'l*

= _ “ON OFF” switch. THé fan can be operavted 1ndependently of the air conditioning. However, it must be on*' .
~ for air conditioner operation. ."Turning either switch off will disengage the compressor clutch and retract the
%condenser doop Cooling air should be felt wrthm one minute after the air conditioner is turned on.

If the %ystem is not operating in 5 minutes, turn the system
“OFF” untﬂ thg faultas corrected. A

The “FAN” switch allows operatron of the fan with the air conditioner turﬁed “OFF” to ali? ca
circulation if desired. A “LOW,” “MED” or “HIGH” flow of air can be selected to the ait cond;;ﬁn ;
“outlets located in the overhead dur,t The outléts can be adjusted or turned off by’ each ooeupant to rew
1nd1v1dua1 coohng effect. * . ; e

%% _The “DOOR OPEN”’ indicator light is located to the left of the radlo stack in front of the pﬂ@t .T he.
hght illuminates whenever the condenser door is open and remains on until*the door is closed '

3 ; .

A ‘circuit breaker lqcafed on the circuit breaker panel protects the air cond1tromng electncal sys
£ % } *
: Whenever the throttle is in the full throttle position, it actuates a micro swit¢h wluch; dl&rmg%e the
L compressor “@nd retracts the scoop. This is done to obtain maximum power and mammu\;}r}tl tate of climb.
~* The fan continues to operate and the air will remain cool for approximately one minute en the 1 hrottle
is retarded approx1mately 1/4 inch, the clutch will engage ahd the scoop Wlll exteﬁd agam supplylng cool

drya;lr i s s’ e B
" *Optional equipment LR T B e 2 N o :

e "& e % - » % 5 ; » . o ‘
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PIPER AIRCRAFT CORPORATION

SECTION 7
DESCRIPTION AND OPERATION - PA-28-161, CHEROKEE WARRIOR II

7.39. CARBURETOR ICE DETECTION SYSTEM*
A carburetor ice det'éction system, is available as optional eoui.pme"nt

The system consists of a control box mounted on instrument panel a probe sensor mounted in the
carburetor and a red warning light to indicate the presence of ice in the carburetor. If ice is present apply full
carburetor heat. Refer to 3.28. Carburetor Icing. in the emergency procedures. To adjust the system for critical
ice detection, first turn or the airplanes master switch and then turn on the ice detection unit. Turn the
| sensitivity knob fully counter clockwise causing the carb ice light to come on. Now rotate the sensitivity knob

“back (clockwise) until the ice light just goes out. This establishes the critical setting.

WARNING

This instrument is approved as optional equipment only and Flight
Operations should not be predicated on its use.

**‘Q:f’ﬁ’ipnal equipment. i
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PIPER AIRCRAFT CORPORATION : SECTION 8
. PA-28-161, CHEROKEE WARRIOR II HANDLING, SERVICING AND MAINTENANCE

SECTION 8

AIRPLANE HANDLING, SERVICING, AND MAINTENANCE

A Y ‘\‘.
s, !

8.1 GENERAL sl

[

This section provides guidelines relating to the handling, sérvicing, and maintenance of the Cherokee Wanior%~ e

II. For complete maintenance instructions, refer to the PA-28 Service Manual. v de

Every owner should stay in close contact with an authorized Piper Service Center, or Piperﬁé Cﬁ§§9iner ]

Services Department to obtain the latest information pertaining to their airplane, and to avail themselves of 'Pipe-i'_ :
_Aircraft's support systems.

Piper Aircraft Corporation takes a continuing interest in hg;/ing owners get the most efficient use from their
airplane and keeping it in the best mechanical condition. Consequently, Pipér Aircraft, from time to: time, issues

. service releases including Service Bulletins, Service Letters, Service Spares Letters, :and others relating o the

airplane. : :

Piper Service Bulletins are of special importance and Piper considers compliance mandatory. These are seﬁt
directly to the latest FAA-registered owners in the United States (U.S.) and Piper Service Centers sworldwide.

A, ;
.-+ Depending on the nature of the release, material and labor allowances may apply. This inf()‘mn_anog»-xs provided to
- all authorized Piper Service Centers. ¥

e

¥

.. Service Letters deal with product improvements and servicing techniques pertaining to the airplane. They are

sent to Piper Service Centers and, if necessary, to the latest FAA-registered®owrters' in th‘é‘“[’il%'()wners should
give careful attention to Service Letter information. " T ] v

. Service Spares Letters offer improved parts, kits, and optional equipment which were not avai}gblg

.and which may be of interest to the owner. ' g

Piper Alrcraft Corporation offers a subscription service for Service Bulletins, Service Letters, gi:&_.;Selvivge

+ Spares Letters. This service is-available to interested persons such as owners, pilots, and mechanicrat a nomindl-

fee, and may be obtained through an authorized Piper Service Center or Piper's Customer Serviceg Depaftment.
s oy S

Maintenance manuals, parts catalogs, and revisions to both, are available from'Pipet Séfvice Centgrs or
Piper'si@stomer Services Department. < Rl :

Am?‘ cerrespondence. regarding the airplane should include the airplane model and serial nurriber"to enshx;e

ori ginauy,

&
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-28-161, CHEROKEE WARRIOR II HANDLING, SERVICING AND MAINTENANCE

83 AIRPLANE INSPECTION PERIODS

Piper Aircraft Corporation has developed inspection items and required inspection intervals for the PA-28 (see

- PA-28 Service and Inspection Manuals). The PA-28 Inspection Manual contains appropriate forms, and all
- inspection procedures should be complied with by a properly trained, knowledgeable, and qualified mechanic at a

i e responsibility for the continued airworthiness of any aircraft not maintained to these standards, and/or not brought

2

-

into compliance with applicable Service Bulletins issued by Piper Aircraft Corporation, instrictions issued by the
engine, propeller, or accessory manufacturers, or Airworthiness Directives issued by the FAA .y

A programmed Inspection, approved by the Federal Aviation Administration (FAA), is also available to the
ownet. This involves routine and detailed inspections to allow maximum utilization of the airplane: Maintenance
inspection costs are reduced, and the maximum standard of continued airworthiness is maintained. Complete
details are available from Piper Aircraft Corporation.

In addition, but in conjunction with the above, the FAA requires periodic inspections on all aircraft to keep
the Airworthiness Certificate in effect. The owner is responsible for assuring compliance with these inspection
requirements and for maintaining proper documentation in logbooks and/or maintenance records.

A spectrographic analysis of the engine oil is available from several sources. This inspection, if performed |
properly, provides a good check of the internal condition of the engine. To be accurate, induction air filters must
be cleaned or changed regularly, and oil samples must be taken and sent in at regular intervals.

- e . #* v ™ A
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SECTION 8 PIPER AIRCRAFT CORPORATION
HANDLING, SERVICING AND MAINTENANCE PA-28-161, CHEROKEE WARRIOR II

8.5 PREVENTIVE MAINTENANCE

The holder of a Pilot Certificate issued under FAR Part 61 may perform certain preventive
maintenance described in FAR Part 43. This maintenance may be performed only on an aircraft which the
pilot owns or operates and which is not used to carry persons or property for hire, exgept as provided in- -
applicable FAR's. Although such maintenance is allowed by law, each individual should make a self-analysis ¥
| as to whether he has the ability to perform the work. = B
All other maintenance required on the airplane should be accomplished .by appropriately ‘;icens%d:f- o
personnel. =y W ey
If maintenance is accomplished, an entry must be made in the appropriate logbook. The gntry'
should contain: : , ‘ , S
(a) The date the work was accomplished.
(b) Description of the work.
(c) Number of hours on the aircraft.
(d) The certificate number of pilot performing the work.
(e) Signature of the individual doing the work.
’ :
h 4 -
,,:A«_{\ { ) v .‘%’
N’

il ‘

S
P
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. =.‘a1rcraft and also to subscribers of the service. The owner should penodlcally check with his Piper dealer or"
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PIPER AIRCRAFT CORPORATION SE_CTION 8
'HANDLING, SERVICING AND MAINTENANCE

L ANE INSPECTION PERIODS
+The, Federal Aviation Administration (FAA) occasionally publishes Airworthiness Directives (ADs)

{hat alp,piy to speeific groups of aircraft. They are mandatory changes and are to be complied with within a
tlmeﬁlnmt set by the FAA: When an AD is issued, it is sent to the latest registered owner of the affected

‘ Pxpgr Aircraft Corporatlon provides for the initial and first 50-hour inspection, at no chatﬁ o the
“owner: #he Owner Servicé¥Agreement which the owner receives upon delivery of the aircraft should be'kept. .

in the a1rcraft at all times. This identifies him to authorized Piper dealers and entitles the owner to receive -

serviee in accordance with the regular service agreement terms. This agreement also entitles the transient
owner full warranty by any Piper dealer in the world.

One hundred hour inspections are required by law if the aircraft is used commercially. Otherwise this
inspection is left to the discretion of the owner. This inspection is a complete check of the aircraft and its

. gystems, and should be accomplished by a Piper Authorized Service Center or by a qualified aircraft and

power plant mechanic who owns or works for a reputable repair shop. The inspection is listed, in detail, in

i ! ‘the inspection report of the appropriate Service Manual.

An annual inspection is required once a year to keep the Airworthiness Certificate in effect. It is the
‘ same as a 100-hour inspection except that it must be signed by an Inspection Authorized (IA) mechanic or
. a'General Aviation District Office (GADO) representative. This inspection is required whether the aircraft is
. operated commercially or for pleasure. 4
3.? b
A Progressxve Maintenance program is approved by the FAA and is available to the owner. It mvolv‘és
routine and detailed inspections at 50-hour intervals. The purpose of the program is to allow max1mum
utilization of the aircraft, to reduce maintenance inspection cost and to maintain a maximum standard of

continuous airworthiness. Complete details are available from Piper dealers.

A spectographic analysis of the oil is available from several sources. This system, if used mtelhgently,
provides a good check of the internal condition of the engine. For this system to be accurate, oil samples

) “must be sent in at regular intervals, and induction air filters must bé cleaned or changed regularly. o

L5 e ¥y
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. SECTION 8 PIPER AIRCRAFT CORPORATION
HANDLING, SERVICING AND MAINTENANCE PA-28-161, CHEROKEE WARRIOR II

I . 2 s
X - - § s

8.5 PREVENTIVE MAINTENANCE | = S B W

Jf % 4 Q : %
The holder of a Pilot Certificate issued under FAR Part 61 may “perform.. centam preventwe ;.
maintenance described in FAR Part 43. This maintenance may be performed only. on an alrcraft Vyhlch the
flot owns or operates and which is not used in air carrier service. The followmg isa list of the mamt'é’hance‘ s
‘whicH the pilot may perform: L% g b e R

~(a) Repair or change tires and tubes. : 5 1ok :
(b) . Service landing gear wheel bearlngs,ﬁsuch as cleaning, greasing or replacing. ST Dl S
(¢) Service landing gear shock struts by adding air, oil or both. G Toor Mo ‘_:,‘_

. (d) Replace defective safety wire and cotter keys. e T, : ] ) &

: (e) Lubrication not requiring
- plates, cowling or fairings.
(f) Replenish hydraulic fluid in the hydraulic reservoirs. ;
(g) Refinish the exterior or interior of the aircraft (excluding balanced controI surfaces) when
removal or disassembly of any primary structure or operating system is not required.
(h) Replace side windows and safety belts. »
(i) Replace seats or seat parts with replacement parts approved for the aircraft.
() Replace bulbs, reflectors and lenses of position and landing lights. *
(k) Replace cowling not requiring removal of the propeller. :
(1) Replace, clean or set spark plug clearance. SR T
(m) Replace any hose connection, except hydraulic connections, Wlth replacement hoses
(n) Replace prefabricated fuel lines. SlE L)
(0) Replace the battery and check fluid level and specific gravity. . ¥
{'A]though the above work is allowed by law, each individual should make a self analysxs as to wh_ethels
he has the ablhty to perform the work. ; :

assembly other than removal oﬁnon—structural items. such as cover R

s
&y

If the above work is accomphshed an entry must be made in the appropnate lqggook 'I'he entry
should con“cam s s , :
(a) T’he date the work was accomplished. ? : : s
(b) “Description of the work.
(c)~ “Number of hours on the aircraft. :
t(d) The gertificate number of pilot performing the work
(e) . Signature of the individual doing the work.

-

%
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_ PIPER AIRCRAFT CORPORATION SECTION 8
" ,PA-28-161, CHEROKEE WARRIOR II _ HANDLING, SERVICING AND MAINTENANCE
8.7 AIRPLANE ALTERATIONS
53 e 5 &

& '_‘:_..'If the owner 'd‘ésire_g%;fc V‘_g}“’ave' his aircraft modified, he must obtain FAA approval for the alteration. ’
& : Néjq;.g}teratipns acpomp?l‘iS‘hed in accgrdance with Advisory Circular 43.13-2, when performed by an A& P

B o “mechaniC, mdy, be approved by the local FAA office. Major alterations to the basic airframe or systems not
il 'ﬁ Gt cavered by AC43. 13-2 reqtiire a Supplemental Type Certificate. : ?q%; b o
R ; The ‘owner or pilot is required to ascertain that the following Aircraft Papers are in order ?axg‘in’ the
R : _ai%craftf‘f UBENE g B 'r
- G S (2) To be displayed in the aircraft at all times: s .
Ty 2 © (1) Aircraft Airworthiness Certificate Form FAA-8100-2. h
geicoom o (2) Alrcraft Registration Certificate Form FAA-8050-3. « ‘3
S "{* c ; (3) Aircraft Radio Station License if transmitters are installed. _
v . ti .« (b) To be carmied in the aircraft at all times:
¥ A - (1) Pilot’s Operating Handbook.
4 ~5 (2) Weight and Balance data plus a copy of the latest Repair and Alteration Form
o a8 FAA-337,if applicable. \ «
B, oGl e (3) _Aircraft gquipment list.
g 5 Ay e s & Px

5 WO 7 £ S;; ¢ ;,: X ° 3 5 > o .
5 ~"k - AR % “Although the aircraft and engine logbooks are not required to be in the aircraft, they should be made
3 -y vavailable upon. request. ‘Logbooks should be complete and up to date. Good records will" reduce
i mhﬁ@&@n‘hnCe cost by giving the mechanic information about what has or has not been accomplished.

»: 5 g e LA s&‘*"‘;
b

2
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SECTION 8 PIPER AIRCRAFT CORPORATION
HANDLING, SERVICING AND MAINTENANCE PA-28-161, CHEROKEE WARRIOR II
8.9 GROUND HANDLING : R -

(a) Towing g
. ) e
4 ‘ T ik ¥ ;
The airplane may be moved the ground by the use of the nose wheel steering'bar that is -
stowed below the forward ledge of the baggage compartment or by power equipment. that-will
not damage or excessively strain the nose gear steering assembly. Towing lugs are inccrpc)rai_;qd-,as £ }
part of the nose gear fork. o ‘

CAUTION B 0 A g

When o;wmga,w‘i-t rff)'ower equipment, do not turn the nose gear . 4
beyond its steering radius in either direction, as this will result in
damage to the nose gear and steering mechanism. ‘

CAUTION
Do not tow the airplane when the controls are secured.

In the event towing lines are necessary, ropes should be attached to both main gear struts'as - .
high up on the tubes as possible. Lines should be long enough to clear the nose and/or tail by not -
less than fifteen feet, and a qualified person should ride in the pilot’s segt to #aintain control bys
use of the brakes. ' ; gl 8N

& *

“ % . (b)- Taxiing & i S
‘;N“‘ o ) ¥ W

1 . Before attempting to taxi the airplane, ground personnel should be instructed and approved
- by a qualified person authorized by the owner. Engine starting and shut-downprocedures as well
' as taxi techniques should be covered. When it is ascertained that the propeller back blast and taxi
“‘areas are clear, power should be applied to start the taxi roll, and the following checks should be -
performed: TheB S b e O
. (1) Taxia few feet forward and apply the brakes to determine their effegtiveness.

" (2) While taxiing, make slight turns to ascertain the effectiveness of the steering: B, a0 e
(3) Observe wing clearance when taxiing near buildings-or ‘other statidnafry objects, If*.

g #z, Dossible, station an observer outside the airp ane.. ; k-

; ; %a  (4)* When taxiing over uneven ground, avoid holes and ruts. SHTIE R
R (5) Do not operaté the engine at high RPM when running up or taxiing over -ground
b containing loose stones, gravel, or any loose material tha

propeller blades. @

s

& AN
By

oY

*

wroRTVESS  c0, d
8-6 : : ,,
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PIPER AIRCRAFT CORPORATION

'SECTION 8
'PA-28-161, CHEROKEE WARRIOR II

HANDLING, SERVICING. AND MAINTENANCE

tc) 'Parking

5

When"pagkihg the airplane, be sure that it is sufficiently protected from adverse weather
=

. @ length of time or overnight, it is suggested that it be moored securely. : :

R + (1) To park'the airplane, head it into the wind if possible. B
o o (2) Set the parking brake by pulling back on the brake lever and depressing the knob on
- the handle. To release the parking brake, pull back on the handle until the ‘catch i
> disengages; then allow the handle to swing forward. 2
Va _
b . : CAUTION :
g ; Care should' be taken when setting brakes thaf ar‘é 6Verheated or
A during cold weather when accumulated moisture may freeze a
4 ‘ . brake.
- " (3) Aileron and stabilator controls should be secured with the front seat belt and chocks
used to properly block the wheels.
_ () Mooring ~ : #
ok oa e a0 ilhe, airplan'é s'hou‘ld,be moored for immovability, security and protection. The following
% o, procedures should be used for the proper mooring of the airplane:
- (1) Head the airplane into the wind if possible.
(2) Retract the flaps. ¥,
; $ a (3) Immobilize the ailerons and stabilator by looping the seat belt through thee.-;zontrol
! % wheel and pulling it.snug.
, ® auEe 00 3@ Block the wheels. y
’kﬁ TN .+ (3) Secure tie-down ropes to the wing tie-down rings and to the tail skid at approximately

45 degree angles ,téf?‘the ground. When using rope of non-synthetic material, leave
sufficient slack to avgi'd;damage to the airplane should the ropes contract. ' .

¥ n

¢ v CAUTION
Use bowline knots, square knots or locked slip knots. Do not use
plain'slip knots. * b Ry
g : & ‘ ' ‘i«!‘ 3 ’
. | NOTE ‘ ety C
® g
Additional preparations for high winds include using tie-down iR G

" ropes fromthe landing gear forks and securing the rudder.

&

Install a pitot head covet if available. Be sure to remove the pitot head cover befose
flight. & ' '

= 8

-/ ‘REPORT: VB-880
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~ Labin and baggage doors should be locked when the airplane is unattended. ' s
L A y
Py
v :
. & ¢ % m
2
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conditions and that it presents no danger to-other aircraft. When parking the airplane for any « :
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SECTION 8 ; PIPER AIRCRAFT CORPORATION

HANDLING, SERVICING AND MAINTENANCE PA-28-161, CHEROKEE WARRIOR II
< 'E;: » i \\v
The wet-type polyurethane foam air filter j}st be inspected at least once EVéry:"ﬁfty hours. Under
xtremely adverse operating conditions, it ma ‘ecessary to inspect the filter more frequeritly=The filter
is disposable and inexpensive and a spare should be kept on hand for a rapid replacement. e .

¥ v e

s _(a) Removal Of Engine Air Filter

The filter is located in thé‘I't)‘Wer(f»ﬁgllt front of the engine compartment and may be femoved <
e by the following procedure: : . e

 the engine cowling.
1 r quarter-turn fasteners securing the air filter cover. *.
Separate the cover and remove the filter. ‘el p
! (4) Inmspect the filter. If it is excessively dirty or shows any damage, replace it immediately.

(b) Installation Of Engine Air Filter

When replacing the filter, install the filter in the reverse prdér of removal. .

R ; ,,,"‘.'.13"

LR s

* 8.13 JBRAKE SERVICE | T . 4 il

= & ¥

The brake system is filled with MIL-H-5606 (petroleum base) hydraulie brake ﬂhid."fhe fluid level
sg d be checked periodically or at every 50 hour inspection and replenished when necessary. The brake -

feses oir is located on the fire wall in the engine compartment. If the entire system must be refille fll]"" A
with fluid under pressure from the brake end of the system. This will eliminate air from the system..” * T

b
|
|

i ¥ A ' . 2 ;g ’a-i‘ » :
No adjuﬁ’(ment of the giﬁ(‘e clearances is necessary. If after extended service brake blocks b‘e;?:o:nev ‘ih “y
excessively worn, they shoul be replaced with new segments. ' . B % :

P

1 el
%

s

o
s
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PIPER AIRCRAFT CORPORATION | ' SECTION §
PA-28-161, CHEROKEE WARRIOR II HANDLING, SERVICING AND MAINTEN ANCE

# o
. LINEMNLET T
. CLEVIS PIN : *9°4 o N
. MASTER CYLINDER ASSEMBLY B y ¥y g
. BOLT ASSEMBLY : v Bk
j ; : LINDER . . TORQUE TUBE g b 1
& ; 5.. BRAKE HANDLE ' ‘ 13. COPILOT'S RIGHT BRAKE AND RUDDER PEDAL
;HA%E RELE SE éu;‘rgN 14. COPILOT'S LEFT BRAKE AND'RUDDER PEDAL
a dos z> . I N LB L
f“z‘»ﬁ%}«‘a‘ ,}*’ % : @ - _% "y 3
& g X . & - : B b
T W e
e s o
. . .BRAKE SYSTEM :
¢ » ME R
Figure 8-1 R " ST Y
> ' g
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SECTION 8 : PIPER AIRCRAFT CORPORATION
HANDLING, SERVICING AND MAINTENANCE = . PA-28-161, CHEROKEE WARRIOR IT

% g 85 LANDIN EAR SERVICE ; 5 & Yy N’
The anding gears use 6.00 x 6 wheels and the nose gear carries a.5.00 x 5 wheel. All t.hre_e tires”

wre four-ply rating, type III tires with tubes.. (R,efelf‘-t‘o paragraph 8.23).

; :;Wheels are removed by taking off the hub cap, cotter pin, axle.nut, and the two bolts helding tiie %

= aggfsegmen*t in place. Mark tire andf wheel for reinstallation; then disrﬁount by deflating the zgtire_a,
» removing the three through-bolts from the;z,wheel‘aj;}gl separating the wheel halves. !

iy

serviced according to: the instructions on ‘the units. The main oleos

; d until 4.50'+ .25 inches of oleo piston tube is exposed, and, the :

% 7 hose Bear should show:3.25 + .25 inches. Should the strut exposure be below that required, it should be -
* determined whether air or oil is fequired by first raising the airplane on jacks. Depréss the valve core to

allow air to escape fr m the strut housing chamber. Remove the filler plug and slowly 1’"ajse;'t the strut to full

compression. If the strut has sufficient fluid, it will be visible up to the bottom of the filler plug hole and

e will then require only proper inflation.

ﬁandmg gear oleos should
g ey shou% be extended under normal

%

G

Should fluid be below the bottom of the filler plug hole, oil should be added:Replace the plug with
valve core removed; attach a clear plastic hose to the valve stem of the filler plug and submerge the other .

« end in :_g't.cgontajner of hydraulic fluid. Fully compress and extend the strut several times, thus drawing fluid 7y
g from the container and expelling air from the strut chamber. To allow fluid to enfer the bottom chamber of
the main gear strut housing, the torque link assembly must be disconnected to let the strut be exténded a, - '
minimum of 10 inches (the nose gear torque links need not be disconnecteg). Do not allow»mé-*zs it to
extend more than 12 inches. When air bubbles cease to flow through the hose, compress the strut fully ‘and
again check fluid level. Reinstall the valve‘core and filler plug, and the main gear torque dinks, ,if ‘, :
disconnected. : : . Ry T L

® 5 ud

% {1‘::‘ J . » 2 e
With fluid in the strut housing at the correct level, attach a strut pump to the air valve and with _&e %
airplane on the ground, inflate the oleo strut to the correct height. T "o

¥ g 7 : i £ g :

In jacking the aircraft for landing gear or other service, two hydraulic jaclzs and a tail stand should be =
used. ﬁ least 250 pounds of ballast should be placed on the base of the tail stand before the airplane is.-~™* | "¢
jackted.;urp. The hydraulic jacks should be placed under the jack points on the bottom of the wing an‘t;lifth’e;;;; Ay ;
airplane jaeked up until the tail skid is at the right height to attach the tail stand: After the tail stand is «

-

o 4

att@é@e@'ﬁﬁithe ballast added, jacking may be congnued until the airplafie is at the height desired, ﬁv‘ a4
i i i . 4 s , % . g (' ‘ e

" The steering arms from the rudder pedals to the nose wheel are adjusted at the nose wheel by turning .= =+ ¢% <. 3
the ‘threaded rod end bearings in or out. Adjustment is normally accomplished at the forward end of the Ve

rods and should be done in such a way that the nose wheel is in line with the fore and aft axis of the plin Jaj?"
when-the rudder,pedals and rudder are centered. Alignment of the nose whtel can be,-chg'gilg&‘ by puishin 3 3 =
’~t.he airplane back and forth with the rudder centered to determine that the plane follows a pqéib%ﬂyg it o S8 '
“Straight line. The turning arc of the nose wheel is 30.0° * 2° in either direction and is limited by ;gg‘psw@&:‘ﬁ b Ay
2+ “the bottom of the forging. ¢ B gl J@%

.l

W,
o

arﬁﬁ%en}agg the sfops just
to- moves through.its full

¢
"'e _— 4 4, '!'

_ ‘Th{: rudder pedal arm stops should be carefully adjusted so that the pedal
‘after the rudder hits its stops. This guarantees ‘that the rudder will be allt
travel. ;| ' ’ ”

4
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PIPER AIRCRAFT CORPORATION 7 SECTION 8
PA-28-161, CHEROKEE WARRIOR I HANDLING, SERVICING AND MAINTENANCE

8.17 PROPELLER SERVICE

. The spinner and backmg plate Should be cleaned and 1nspected for cracks. Before each flight the propeller
should be inspected for nicks, scratches, and corrosion. If found, they should be repaired as soon as possible by a

rated mechanic, since a nick or scratch causes an area of increased stress which can lead to serious cracks or the -

giare. To prevent corrosion, the surface should be cleaned and waxed perlodxcally
819 OIL REQUIREMENTS b

. The oil capacity of engine is 8 quarts, and the minimum safe quantity is 2 quarts. It is recommended: that
engine oil be drained and renewed every 50 hours. The oil filter element should be changed every 50 hours of
operation. The interval between oil and oil filter changes should not exceed a total of four (4) monthS.*Under
unfavorable dusty conditions, the oil and oil filter should be changed more frequently.

The following seasonal aviation oil grades and seasonal ambient temperature ranges are recommended.

REVISED APRIL 17, f%@ & 8-11

. MIL-L-22851 s
Average-Ambient MIL-L-6082B Ashless Dispersant
Temperature SAE Grade SAE Grades b
All Tefnpe;atures : - 15W-50 or 20W-50 e
Above 80°F 60 60
- Above 60°F 50 40 0r 50
30°F to 90°F 40 40 sl
ok O°F to 70°F 30 30, 40 or 20W-40 . mat iy
o A Below 10°F 20 30 or 20W-30
é * % When operating temperatures overlap indicated ranges, use the lig%er grade oil. i
358 NOTE &
A Refer to the, latest issue of Textron Lycoming Service Instruction 1014 (Lubricating 4 =
i Oil Recommendations) for further information. L ,
. -5 % 'V"‘%,
w*8.2“1 FUEL SYSTEM _ ¥ .
 (a)j" Servicing Fuel System 4 © - Y e
. At every 50 hour inspection, the fuel screéns in the st&ner in the electnc fuel purnps @nd at the »
y carburetor inlet must be cleaned.
AR YR » . ,7
3 AGRIRS ;
S ) # ,1 Regulremems‘(AVGAs ONLY) " o
w tu *‘:5« o The minimum aviation grade fuel for the PA-28-161 is 100. Since the use of lower grades can
kot cause serious engine damage in a short penod of time, the engine warranty is invalidatediy the use erf
i$lower octanes.
gl .
e Whenever 100 or 100LL grade fuel is not available, commercial grade 100/130 should be uséd
(See Fuel Gr&d@ Comparison Chart, Page 8- 12.) Refer to the latest issue of Lycoming Seryice
; Instrucnon No. 1070 for additional information,
ISS;JED DECEMBER. 1%197& AL ' - REPORT:VB-880

. lossofa propeller tip. The back face of the blades should be painted when necessary with ﬂat black paint to retard :



SECTION 8 R T PIPER AIRCRAFT CORPORATION
“ HANDLING, SERVICING AND MAINTENANCE A PA-28-161, CHEROKEE WARRIOR I

i A summary
following chart:

e currcillzt gradesas well as the previous fuel designations is shown in the o’

e

FUEL GRADE COMPARISON CHART

i Current Military .
Cum: Commercial Fuel Grades (MIL-G-5572E)
TM-D910-75) Amendment No. 3
- | Max. TEL Max. TEL
.- ml/U.S. gal. Grade Color’ | ml/U.S. gal
05 - | 80/87 red | 0.5~
2.0 none none = none
‘ **3.0 100/130 | green~| **3.0
1157145 none 115/145 | purple | 4.6

¢ * . Grade 100LL fuel in some over seas countries is currently colored green and designated as 100L.

“_ ** _Commercial fuel grade 100 and grade 100/130 (both of which are colored greem)-having TEL content of up to 4 ml/U S
: gallon are approved for use in all engines certificated for use with grade 100/130fuel.

S The operation of the aircraft is approved with an anti-icing additive in the fuel, ‘When anti-icing additive is
- | used it must meet the specification MIL-I-27686, must be uniformly blended with the fuel while refueling, must ©
B ot exgeed 0.15% by volume of the refueled quantity, and to ensure its effectiveness should be blended at not ge§s :
thant0.10% by volume. One and one half liquid ozs. per ten gallon of fuel would fallwithin this range. A. bkﬂdﬁl',
supplied by the additive manufacturer should be used. Except for the«information contained in thlS sectlon "fhe
manufacturer's mixing or blending instructions should be carefully followed. < N -,
. CAUTION | s A
ri 4 “Assure that the additive is directed into the flowing fuel stream. The 2.4
, additive flow should start after and stop before the fuel flow.,Do not o : pe
"o permit the concentrated additive to come in contact with the aircraft : X
e painted surfaces or the interior surfaces of the tanks. .
, refinery, so no further blending should be pe’ ormed. % : '
Fuel additive can niot be used as a substltute for preﬂlght draining of gy B ‘
! | thefuel systemdrains. i oy fic
# ‘ %
i { w75
. ~ v
#y & ¢

REPORT: VB-880.
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PIPER AIRCRAFT CORPORATION P ] SECTIONS |
PA-28-161, CHEROKEE WARRIOR II - HANDLING, SERVICING AND MAINTENANCE = —

8.17 PROPELLER SERVICE

, ~ The spinner" and backing plate should be frequeﬁfiy' cleaned and inspected for crag _:_‘,B‘é'fbre eachs =
. flight.‘the- propeller should be inspected for nicks, scratches, and corrosion. If found,.they should be .
~ repaired?as soen as possible by a rated mechanic,*since a nick or seératch causes an areaof increased stres
which can lead to serious cracks or the loss of a propeller.tip. The back face of the blades should be painted

when necessary with flat black paint to retard glar%ffé revent corrosion, the surface should be.«
-+ sand waxed periodically. "“ S :

"~ 819 OIL REQUIREMENTS

P S NN e — - e
i e R TR

ol The oil capacity of the eﬁgine is 8 quarts, and the minimum safe ‘qvuantv_it,y;'isﬂ Aauar,ts. It ,is‘recon']frﬁ r;ﬁ‘é“ﬂi
that the oil be changed-every 50 hours and sooner under unfavorable@perating conditior Antervals between *
oil changes can be increased as much as 1009% on engines equipped wit ge type) oil filter«'s%;’_ 3

_provided the element iSreplaced each 50 hours of operation and the specified octane fuel'is used. Should fuel 7

‘ @ othgr‘t'ha‘rl the spc_tcifigd‘ octa-ﬁebrgging; for the power plant be used, refer to the latest issue of Lycoming Service
..« Letter'No. L185 and Lycoming Serwice Instruction No. 1014 for additional information and recommended

%"+ .serviceprocedures. The fol_lowingggrfades are recommended for the specified temperatures:
- E3 E Average Ambient i, A Single ke
-5 s AT Temperature TR Viscosity Multi-Viscosity .
* Lix.FokStarting' +» . ¢ Grade Grades 7
X > ..m. ’5 ( ."‘# ;;;‘._:‘:. 4 : ﬁ‘ §
o TEEREOVE 6P - s SAE 50 SAE 40 or SAE 50 -
i W 000 OF L, AR, SAE 40 “ikgs SAE 40 .
- Q?ﬁQ 70°F,. . SAE30 ‘ SAE 40 or 20W-30
Below#10°F “ . SAE 20 % ~ SAE 20W-30
> :‘& ‘}“f g Jﬁ: X ’? i
' , B %“ & % 5
g o827 QU%SXSTEM o #
“ Rl (é);uﬂfSerVicing Fuel éysﬁm N iR 2 ke
Wt wad (o Fige o s e UL Pt i 5 5
o8 5 o * émgery,gs@hgur inspe’ctiofﬁtﬁe A _ ";tfhg;sfféiner, in the electric fuel pumpssand
‘4 . = _at the carburefor inlet must be cleaned. o E e e
T N equirements - P 2 ¥ ru et

-5 The minimum aviation grade fuel for the PA-28-161 is 100. Since the use of lewer grades

€iCan ',’cagi’é"%h” fious-engine damage-in a short period of time, the engine warranty. is invalidated by
he use g‘wer octanes. * * % ; 3

ever 100 or 100LL grade fuel is not available, commercial grade’.100/ 130*§hould be

~Fuel Grade Comparison Chart, Page 8-12.) Refer to the latest issue of Lycoming ~ *

truction No: 1070 for additional information. ' o

&
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ECTION 8 o

PIPER ATRCRAFT CORPORATION
NDLING, SERVICING AND MA

PA-28-161, CHEROKEE WARRIOR II

Current Military :
rrent Commercial Fuel Grades (MIL-G-5572E)
s (ASTM-D910-75) Amendment No. 3
Max. TEL .. Max. TEL |
<'ml/U.S. gal. Grade | Color | ml/U.S. gal.

0.5 80/87 | red 0.5

2.0 none none none
green **3.0 100/130 | green **3.0
none none 115/145 |, purple - 46

* - Grade 100LL fuel in some over seas countries is currently colored green and dcsigna'teav as “100L.”
**- Commercial fuel grade 100 and grade 100/130 (both of which are colored green) having TEL content of
up to 4 ml/U.S. gallon are approved for use in all engines certificated for use with grade 100/130 fuel. ©

Jused it must meet the specification MIL-1-27686, must be uniformly blended with the fuelwhile refueling, must
|not exceed . 15% by volume of the refueled quantity, and to ensure its effectivenessshould be'blended at 6t less
than .109% by volume. One and one half liquid 07s. per ten gallon of fuel would fall within this range. A blender
supplied by the additive manufacturer should be used. Except for the information contained in this sectjion, the
manufacturer’s mixing or blending instructions should be carefully followed. s

permit the concentrated additive to come in contact with the aircraft
painted surfaces or the interior surfaces of the tanks. ;

Some fuels have anti-icing additives pre-blended in the fuel at the
refinery. so no further blending should be performed.

Fuel additive €an not be used asa substitute for preflight draining of
the fuel system drains.

v e

N

REPORT: VB-880
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The operation of the aircraft is approved with an anti-icing additive inthe fuel. When anti-icing additive is

4 &
B
" CAUTION = ' il L
* - . ..
Assure that the additive is directed into the flowing fuel stream. The r
. additive flow should start after and stop before the fuel flow. Do not 5

VISED: MAY 30,1980 -
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PIPER AIRCRAFT CORPORATION
PA-28-161, CHEROKEE WARRIOR 11

SERVICING AND MAINTENANCE

3
k.

ISSUED- DECEMBER 16 "'976

oy o FUEL DRAIN
’ Figure 8-3

F&&g Fuel*Tanks

Observe all required precautlons for handling gasoline. Fuel is stored in two twenty-five gallon
(24 usable) tanks ;

b
,1

}’{Dr,alnmg If‘uf,l‘ §_tramer. Sumps and'Lmes

5

. The fue] system‘sumps and strainer should be drained daily prior to the first flight and after

refueling to avoid the aceumulation of contaminants such as water or sediment. Each fuel tank is

: iequlﬁped with an individual quick drain located at the lower inbg@ard rear corner of the tank. The

fuel%st@‘mer is equipped with a quick drain located on the front lower corner of the firewall. Each of
__the fueltank’sumps should be drained first “Then the fuel strainer should be drained twice. once with

“the fuelfselector valve on each tank. Each time fuel is drained, sufficient fuel should be allowed to
flow to” ensture removal of contaminats. This fuel should be collected in a suitable container,
examined for contaminants, and then discarded.

CAUTION i

When draining any amount of fuel. care should be taken to ensure
that no flre ha7ard exists before starting the engine.

After drammg ‘each quick drain should be checke;i to make sure it
"~ ..has closed completely and is not leaking.

@
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= 1k of the fuel may: dr om the system by opening valve at the inboard end of each
4 Push up on the arms of the drain valve and turn counterclockwise to hold'the drain open. e
The remaining fuel in the system may be drained through the filter bowl. Any individugl tank may o

be drained by closing the vséleetogr valve and then draining the desired tank. o L

>

.| 823 TIRE INFLATION

-

' For maximum serviee from the tires, keep them inflated to the proper: pressures - 30 psi for the NDSCe, o g - |
/] es:are balanced before original installation, and the . N
; ned upon reinstallation. Unbalanced wheels can'cause
re, in the installation of new components, it may be necessary 3w
‘With the tires mounted. When checking tire pressure, examine* the tires for wear, = “x il
cuts, bruises, and slippage peit i ;

-~
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" 8.25 BATTERY SERVICE

i " e IR -
. Access to the 12-volt battery is obtained by raising the rear seat-and: removing thé:cover of the batte ,
I - box. The plastic battery box has a drain tube which isnormally closed-off ‘with a‘cap and which should be“'* X
g - opened occasionally to drain off any accumulation of liquid. sl s - 9 ¥ o W
: : A R ™2
The battery should be checked for proper,fluid level. DO NOT fill the battery above the baffle plates.
DO NOT fill the battery with acid - use_ only water. A hydrometer check will determine the percent of
charge in the battery. g ' T £ :
e = x s - G
If the battery is not up to charge, recharge starting at a 4 amp.rate and finishing with a j %’”ﬁrrate;
Quick charges are not recommended. - P '

s T >
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S ) : . g@z
8.27 CLEANING ; : , - &,‘ A

=

4 e <l * -3
* e & ¢
(a) Cleaning Engine Compartment ” & = -4
e . >
Before cleaning the engine compartment, place a strip- of tape on the magneto vents to.
prevent any solvent from entering these units. ' e 3 ol S -
. - % . ‘* !""r ¢ -
(1) Place alarge pan under the engine to catch waste. K. . P A
(2) With the engine cowling removed, spray or brush the engine with solvent Q;%l&t@ig‘;& -
of solvent and degreaser. In order to remove especiall}@heavy dirt and"gfédse déﬁésif% A W
i N g My et E A Shr
it may be necessary to brush areas that were sprayed. % e S _

%

b SN i

- CAUTION

s A"" * il =
Do not spray solvent into the alternator, acuum-pump, starter, or
air intakes. ' ;

"~ (3) Allow the solvent to remain on the engine from five to te
engine clean with additional solvent and allow it to deyiss

& .
. ;
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'k—s§9 - e CAUTION

. v : Do not operate the engine untﬂ excess solvent
5 : *otherw1se been removed.
(4) Remove the protective tape from the magnetos
(5) Lubricate the controls, bearing surfaces :
““#Chart, - g

b (b) Cleanmg Landrng Gear s
- Before cleamﬁg the landmg gear, place a*p Stic ¢
brake assembly. &
(1) Place a pan under the gear to catch waste.
(2). Spray or brush the gear area with solvent or a mixture of solvent and degreaser as
desu’efd Where heavy grease and dirt deposits have collected, it may be necessary to
& brush areas that were sprayed, in order to clean them.
Aliow the solvent to remain on the gear from five to ten minutes. Then rinse the gear
, -additional solvent and allow to dry.
"(4) '.iI{*é‘i’novg the: cover from the wheel and remove the catch pan.
(5) Lubncate the gear 1n accordance with the Lubrication Chart.

A s gg) Cleamng E‘)"@tenor Surfaces R

= “The arrplane ‘should be washed with a mild soap and water. Harsh abrasives or alkaline soaps

or detergents could make, scratches on painted or plastic surfaces or could cause corrosion of

e al. Cover areas where cleamng solution could ca'%}@e damage. To wash the airplane, use the
“+fo ingprocedure:

» *i’ (1) - Flush away loose dirt* w1th water.

-, %2%4 Apply cleaning solution with a soft cloth, a sponge or a soft bristle bru
. . 3) To remove exhaust stains; allow the solution to remain on the surface longer.
i 4) Toiremove stubborn oil and grease, use a cloth dampened with naphtha.
2 ® s J‘% > (5 Rmse all surfaces thoroughly.
A (6) Any good automotive wax may be used to preserve painted surfaces. Soft cleaning
T e W cloths or a; chamois should be used to prevent scratches when cleaning or polishing. A

~ heavier coating of wax on the leadmg surfaces will reduce the abrasion problems in
© .= these areas. -

&
(l)" °R’emove dirt, #ud and-other loose particles from exterior surfaces with clean water.
(2) gWash with mild soap and warm water or with aircraft plastic cleaner. Use a soft cloth
,;' 4 drsponge in a straiglit back and forth motion. Do not rub harshly.

3)-:Remove oil and grease with a cloth mmstened w1th kerosene.

"‘

a4 CAUTION | ‘ »
sé%g_,'gasoﬁne, alcohol; benzene, carbon tetrachoride,

>, or window cleaning sprays.
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apply a thin coat of hard polishing wax. Rub 11ght1y R
cular motlon

»

lé, anc‘l_; seats with a stiff bristle brush, and vacuum where‘

il le may be cleaned with a good upholstery. cleaner - -
i o ‘ efully follow the manufacturers instructions. Avoid ;

soakmg or harsh rubbmg

CAUTION .
Solvent cleaners require adequate ventilation. < oK T B
(3) Leather should be cleaned with saddle soap ot a mild hand §9ai) and wafef. ek &{7‘3
fa ;’i . ; R s =
5 (f) Cleaning Carpets e 1 . 3
L, ) “ o
To clean carpets, first remove loose dirt with a wh1sk broom or vacuum. For soﬂedxspots
and stubborn stains use a noninflammable dry cleaning fluid. Floor carpets may be removed and
cleaned like any household ¢ 5
. ;ﬁr b
8.29. COLD WEATHER OPERATION -

For cold weather operation a winterization plate is installed on the mlet opening of the oil tooler “This
plate should be installed whenever the ambient temperature reaches 50°F or less. The plate should be
removed and stored in the cockpit when the ambient temperature exceeds?SO F. ; 5oy ;

& g &*4*; S . ¢ .
It is recommended that an optional Engine Breather Tube Winterization Kit be installed for cold
weather operation. This kit is available through your Piper Dealer/Distributor. = -
".
o
= i
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