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PIPER AIRCRAFT CORPORATION SECTION 1
PA-31, NAVAJO 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 & current status.

Assurance that the airplane is in an airworthy condition is the
responsibility of the owner. The pilat 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, procedurcs 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 bandbook have
been made by the deliberate omission of certain paragraph numbers, figure
numbers, item numbers and pages noted as being intentionally left blank.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
1.1



WUN 2 PIPER AIRCRAFT CORPORATION

IRAL PA-31, NAVAJO
s

Wing Araa {aq. it.) 229

Min. Turn Radius (it.)

{from plvot point to

wing tip) 43.8
Towing Turn Radius {ft.} 30.7

T LK-1206

THREE VIEW
Figure 1-1

ISSUED: SEPTEMBER 18, 1979



PIPER AIRCRAFT CORPORATION SECTION 1

PA-31, NAVAJO GENERAL

1.3 ENGINES
(a) Number of Engines 2
{t) Enginc Manufacturer Lycoming
(c) Engine Model Number TI10-540-A2C
(d) Rated Horsepower 310
(e) Rated Speed (rpm) 2575
(f) Bore (inches) 5.125
(g} Stroke (inches) 4.375
(h) Displacement {cubic inches) 541.5
{i) Compression Ratio 731
(i) Engine Type Six Cylinder, Direct Drive, Fuel Inj.,

Turbocharged, Horizontally Opposed, Air Cooled

1.5 PROPELLERS

(2} Number of Propellers 2

(b) Propeller Manufacturer Hartzell

(c) Blade Model FCB468-6R

(d) Number of Blades 3

{e) Hub Model HC-E3YR-2ATF
{f) Propeller Diameter (inches)

{1) Maximum &0

(2) Minimum 78

(g) Propeller Type Feathering Constant Speed,

Hydraulically Actuated

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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TION1 PIPER AIRCRAFT CORPORATION

‘ERAL PA.31, NAVAJO
"UEL

a) Fuel Capacity (U.S. gal) (total) 192

b} Usable Fuel (U.S. gal) (tatal) 187.3
c) Fuel Grade Aviation *

(1) Minimum Octane 1007130 - Green

{2) Specified Octane 100/130 - Green

100 - Green

100 LL. - Blue

(3) Alternate Fuels ** 115/145 - Purple

Refer to Lycoming Service
Instruction 1070, Revision

J or later.
L
t) Oil Capacity (U.S. quarts) (each engine) 12
1) Oil Specification Refer to latest issue

of Aveo-Lycoming Service Instruction 1014,
1} Oil Viscosity per Average

Ambient Temp. for Starting Refer to
Section 8, Paragraph 8.23.
MAXIMUM WEIGHTS
) Maximum Ramp Weight (Ibs) 6536
) Maximum Takeoff Weight (Ibs) 6500
) Maximum Landing Weight (Ibs) 6500
} Maximum Zero Fue) Weight (Ibs) 6200
} Maximum Weights in Baggage Compartments (ths)
(1) Forward (Nose) 150
(2) Aft 200

i-icing additive per MIL-1-27686 is appraved for use in the above fuels
he amount by volume 0.15% maximum. (Sce Section 8 for blending
handling procedures.)

'mate Fuels refers to military grade with 4.6 mi of TEL. See Section
i concerning use of alternate fuel grades,

RT: LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: FEBRUARY 28, 1980



PIPER AIRCRAFT CORPORATION SECTION 1
PA-31, NAVAJO GENERAL

1.13 STANDARD AIRPLANE WEIGHT*

() Standard Empty Weight (1bs): Weight of a
standard airplane including unusable fuel,
full operating fluids and full oil;

{b) Maximum Useful Load (lbs): The difference
between the Maximum Ramp Weight and
the Standard Empty Weight.

1.15 BAGGAGE SPACE

FORWARD
(2) Compartment Volume
(cubic feet) 14
(1) Entry Width (inches) 26.5
(c) Entry Height (inches) 20

1.17 SPECIFIC LOADINGS

(a) Wing Loading (Ibs per sq ft)
(b) Power Loading (lbs per hp)

4003

2533

AFT

22
27.5%»
47

28.4
10,5

* These values are approximate and vary from one aircraft to another,
Refer 1o Figure 6.7 for the Standard Empty Weight value and the Useful
Load value to be used for C,G. catculations for the aircraft specified.

** Aft cargo entry width is increased to 45 inches when optional cargo door

is installed.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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PIPER AIRCRAFT CORPORATION SECTION 1

PA-31, NAVAJO

GENERAL

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

KCAS
GS

IAS

KIAS

TAS

Va

Vre

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,

Calibrated Airspeed expressed in Knots.

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

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

Indicated Airspeed expressed in Knots.

Mach number is the ratio of true airspeed
to the speed of sound.

True Airspeed is the airspeed of an airplane
relative 1o undisturbed air which is the
CAS corrected for altitude, temperature
and compressibility.

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

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

ISSUED: SEPTEMBER 18, 197% REPORT: LK-1206
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PIPER AIRCRAFT CORPORATION
PA-31, NAVAJO

Ymea

VYNE'MNE

NG

Vsse

‘RT: LK-1206

Maximum Landing Gear Extended
Speed is the maximum speed at which an
aircraft can be safely flown with the
landing gear extended.

Maximum Landing Gear Operating
Speed is the maximum speed at which the
landing gear can be safely extended or
retracted.

Air Minimum Control Speed is the
minimum flight speed at which the airplane
is directicnaily controllable as determined
in accordance with Federal Aviation
Regulations. Airplane certification
conditions include one engine becoming
inoperative and windmilling; not more
than a 5° bank towards the operative
engine; takeoff power on operative engine;
landing gear up; flaps in takeoff position;
and most rearward C.G.

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

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

Stalling Speed or the mintmum steady
flight speed at which the airplane is
controllable,

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

Intentional One Engine Inoperative
Speed is a minimum speed selected by the
manufacturer for intentionally rendering
one engine inoperative in flight for pilot
training.

ISSUED: SEPTEMBER 18, 1979



PIPER AIRCRAFT CORPORATION SECTION1

PA-31, NAVAJO

GENERAL

Vy

Vy

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

Best Rate-of-Climb Speed is the airspeed
which delivers the greatest gain in altitude
in the shortest possible time.

(b) Melearalogical Terminology

ISA

OAT

Indicated Pressure
Altitude

Pressure Altitude

International Standard Atmosphere in

which:

(1) The air is a dry perfect gas;

(2) The temperature at sea level is 15°
Celsius (59° Fahrenheit);

(3) The pressure at sea level is 29,92 inches
hg (1013.2 mb);

(4) The temperature gradient from sea
level to the altitude at which the
temperature is -56.5°C (-69.7°F) is
-0.00198°C (-0.003564°F) per foot
and zero above that altitude.

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.

The number actually read from an
altimeter when the barometric subscale has
been set to 29,92 inches of mercury (1013.2
millibars),

Altitude measured 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.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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PIPER AIRCRAFT CORPORATION

NERAL PA-31, NAVAJO

Station Pressure Actual atmospheric pressure at field
elevation,

Wind The wind velocities recorded as variables

©) Power Terminology
(Specific)

Maximum Con-
tinuvous Power

Maximum Normal
Operating Power

d) Engine Instruments

EGT Gauge

on the charts of this handbook are to be
understood as the headwind or tailwind
component of the reported winds,

Maximum power permissible contin-
uously during takeoff, one engine in-
operative, and emergency operations only.

Maximum power permissible contin-
uously during all normal operations.

Exhaust Gas Temperature Gauge

3) Airplane Performance and Flight Planning Terminology

Climb Gradient

Demonstrated
Crosswind
Velocity

Accelerate-Stop
Distance

JRT: LK-1206

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 air-
plane to a specified speed and, assuming
failure of an engine at the instant that speed
is attained, to bring the airplane to a stop.

ISSUED: SEPTEMBER 18, 1979
REVISED: JUNE 22, 1984



PIPER AIRCRAFT CORPORATION SECTION 1

PA-31, NAVAJO

GENERAL

Route Segment

BSFC

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.

Brake Specific Fuel Consumption (BSFC)
is the number of pounds of fuel burned
pet hour to produce one horsepower,

{f) Weipht and Balance Terminology

Reference Datum

Station

Arm

Moment

Center of Gravity
(C.G.)

C.G. Arm

C.G. Limits

An jmaginary 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 airplans’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.

ISSUED: SEPTEMBER 18§, 1979 REPORT: LK-1206

REVISED: JUNE 22, 1984
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TION1 FIPER AIRCRAFT CORPORATION
{ERAL PA-31, NAVAJO
Usable Fuel Fuel available for flight planning,
Unusable Fuel Fuel remaining after & sunout test has been

Standard Empty
Weight

Basic Empty
Weight
Payload
Useful Load

Maxlmum Ramp
Weighi

Maximum
Takeoff Weight

Maximum
Landing Weighi

Maximum Zero
Fuel Weight

ORT: LK-1206

completed in accordance with govern-
mental regulations,

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

Standard empty weight plus optional
equipment,

Weight of occupants, cargo and baggage.
Difference between takeoff welght, 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: SEFTEMBER 18, 1979
REVISED: JUNE 22, 1984
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-31, NAVAJO 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[
operation of the PA-31 Navajo and its systems.

Limitations associated with those optional systems and equipment
which require handbook suppiements can be found in Section 9
Supplements).

2.3 AIRSPEED LIMITATIONS
SPEED KCAS KIAS

Never Exceed Speed (V) - Do not
exceed this speed in any operation. 236 236

Mazimum Structural Cruising Speed
{Vyg) - Do not exceed this speed
except in smooth air and then only
with caution. 187 188

Design Maneuvering Speed (V) -
Do not make full or abrupt control
movements above this speed. £59 159

Maximum Flaps Exicnded Speed
(Vi) - Do not exceed this speed
with a given flap setting.

Flaps extended speeds

15° flap 160 174

25° flap 160 174

40° flap 130 140
ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206

REVISED: SEPTEMBER 15, 1980 2.1



TON2 PIPER AIRCRAFT CORPORATION
TATIONS PA-31, NAVAJO

KCAS KIAS
{aximum Geer Extended Speed

(ViE) - Do not exceed this speed
with landing gear extended. 156 156

faximum Landing Gear Operating

Speed (VL0) - Do not extend or

retract landing gear above this speed.
Extend 156 156
Retract 130 129

ir Minimum Control Speed

(Vmca) - Lowest airspeed at

which airplane is controllable with

one engine operating and

takeoff flaps. 74 76

all Speed (full flaps, gear down,

power off, 6500 Ibs.) 63 70
{See Section 5, Performance, for
stall speeds at reduced weights.}

NOTE
The maximum altitude loss during a singie-

engine stall, gear and flaps retracted is 500 feet.
Altitude loss is less for other aircraft

configurations.
:monstrated Crosswind Velocity 20KTS
tT: LK-1206 ISSUED: SEPTEMBER 18, 1979

REVISED: JULY 7, 1980



PIPER AIRCRAFT CORPORATION SECTION 2
PA-31, NAVAJO LIMITATIONS

2,5 AIRSPEED INDICATOR MARKINGS

MARKING KIAS
Green Arc (Normal Operating Range) 7710 188
Yellow Arc (Caution Range - Smoath Air) 188 10 236
White Are (Flaps Extended Range) 70 to 140
Radial Red Line (Never Exceed - Smooth Air) 236
Radial Red Line (Minimum Contro! Speed - Single Engine) 76
Radial Blue Line (Best Rate of Climb Speed - Single Engine) 04

2.7 POWER PLANT LIMITATIONS

(a} Number of Engincs 2
(b) Engine Manufacturer Lycoming
(c) Enginec Model Number TIO-540-A2C

(d) Engine Operating Limits
(1) Maximum Continuous Power

{a) Maximum Horsepower 310

{b) Maximum Rotational Speed (RPM) 2575
(¢} Maximum Manifcld Pressure (Inches of Mercury)

To 15,800 feet 46.0

15,800 to 24,000 feet 46.0 minus 1.6 per

1000 feet increasc

(d) Maximum Cylinder Head Temperature S00*F

(2) Maximum Normal Operating Power (Top of Tachometer and
Manifold Pressure Gauge Green Arc)

(a) Maximum Horsepower 275
(b) Maximum Rotational Speed 2400
(c) Maximum Manifold Pressure (Inches of Mercury)
To 19,700 feet 39.5
19,700 10 24,000 feet 39.5 minus 1.6 per
1000 feet increase
(d) Maximum Cylinder Head Temperature 475°F
{3) Maximum Qil Temperature 245°F
(4) Maximum Exhaust Gas Temperature 1650°F
ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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TION 2 PIPER AIRCRAFT CORPORATION
ITATIONS PA-31, NAVAJO
‘e} Oil Pressure
Minimum (red line) 25 PS1
Maximum (red line) 100 PSI

) Fuel Pressure

Normal Operating Range (green arc) 25 PSI 1o 45 PSI

Minimum (red line) 25 PSI

Maximum (red line) 45 PSI
2) Fuel Grade (minimum octane) 100/130 - Green
h) Number of Propellers 2
i) Propeller Manufacturer Hartzell
J) Propeller Hub Model HC-E3YR-2ATF
k) Propeller Blade Model FC8468-6R
1) Propeller Dizmeter

Maximum 80 IN,

Minimum 78 IN.
m) Propeller Pitch Settings at 30 Inch Station

Low Pitch Stop 13.2° ¢ 0.1°

High Pitch Stop (Feathered) 82.0° % 1.0°
YOWER PLANT INSTRUMENT MARKINGS
a) Tachometer

Green Arc (Normal Operating Range) 500 RPM to 2400 RPM

Radial Red Line (Maximum) 2575 RPM
b} Fuel Pressure

Green Arc (Normal Operating Range) 25 PS1to 45 PSI

Radial Red Line

Minimum 25PSI
Maximum 45 PSI

) Cylinder Head Temperature

Green Arc (Normal Range) 100°F to 475°F

Yellow Are (Caulion) 475°F to 500°F

Radial Red Line (Never Exceed) 500°F
1} Oil Temperature

Green Arc (Normal Operating Range) 120°F (0 245°F

Yellow Arc (Caution) 50°F to 120°F

Radial Red Line (Maximum) 245°F
IRT: LK-1206 ISSUED: SEPTEMBER 18, 1979

REVISED: FEBRUARY 20, 1981



PIPER AIRCRAFT CORPORATION SECTION 2

PA-31, NAVAJO LIMITATIONS
(e) Oil Pressure
Green Arc (Normal Operating Range) 60 PS1 to 90 PSI
Yellow Arc (Caulion) 25 PS1 to 60 PSI
and 90 PSI to 100 PSI
Radial Red Line (Minimum) 25 PSI
Radial Red Line (Maximum) 100 PSI
(f) Exhzust Gas Temperature
Green Arc (Normal Operating Range) Zero or lower scale
limit to 1650°F
Radial Red Line (Never Excecd) 1650°F
(g} Manifold Pressure
Radial Red Line (Never Exceed) 46 IN. HG.
Green Arc {(Normal
Operating Range) 18 IN. HG. to 39,5 IN. HG.

2.11 WEIGHT LIMITS

()
()]
©)
(@
(e)

Maximum Ramp Weight 6536 LBS
Maximum Takeoff Weight 6500 LBS
Maximum Landing Weight 6500 LBS
Maximum Zero Fuel Weight 6200 LBS
Maximum Weight in Baggage Compartments

Forward (Nose) 150 LBS
Aft 200 LBS

NOTE

It is the responsibility of the airplane owner and
the pilot to insure that the airplane is properly
loaded. Maximum allowable takeoff and
landing weight is 6500 Ibs. Maximum allowable
ramp weight is 6536 Ibs. Sec Section 6 (Weight
and Balance) for praper loading instructions.

212 FUEL LIMITATIONS

{a) Fuel Capacity (U.S. gal.) (total) 192
(b) Usable Fuel (U.S. gal.) (total) 187.3
ISSUED; SEPTEMBER 18, 1979 REPORT: LK-1206

REVISED: AUGUST 3, 1981 25



'TON 2 PIPER AIRCRAFT CORPORATION
TATIONS PA-31, NAVAJO

CENTER OF GRAVITY LIMITS (GEAR EXTENDED)

Forward Rearward

Limit Limit

Inches Inches

Weight Aft of Aftof

Pounds Datum Datum
‘Max. Ramp Weight) 134.0 138
‘Max. Takeoff Weighi} 134.0 138
128.5 138
i Jess 120.0 138

NOTES

Straight line variation between the points
given,

Datum line is located 137 inches shead of the
wing main spar centerline.

MANEUVER LIMITS

s is & normal category airplane. All intentional acrobatic maneuvers
ling spins} are prohibited.

'LIGHT LOAD FACTOR LIMITS (MANEUVERS)

1 Positive Load Factor (Maximum) 36G
) Negative Load Factor (Maximum) -1.44 G
(No Inverted Maneuvers Approved)
Positive Load Factor (Flaps down) (Maximum) 200G
‘OWL FLAPS LIMITATIONS

wl flaps are provided 1o allow control of engine tempertures. The
aps should be open during ground operations and in climbs. In no
ould the cylinder head temperatuce be allowed to exceed 500°F or the
perature to exceed 245°F,

RT: LK-1206 ISSUED: SEPTEMBER 18, 1979



PIPER AIRCRAFT CORPORATION SECTION 2
PA-31, NAVAJO LIMITATIONS

2,21 MINIMUM CREW

The minimum crew for operating this airplane is one pilot unless the
type of operation (air taxi, for example - see FAR's) requires a copilot.

2.23 MAXIMUM OPERATING ALTITUDE
24,000 feet

2.25 TYPES OF OPERATION LIMITS

The Federal Aviation Regulations make the operator of an aircraft
responsible for insuring that sufficient and proper instruments and
equipment are installed, operating, and calibrated for the type of flight being
undertaken. These regulations (for example, see FAR 91.3(a), 91.25, 91,33,
91.97 and 91.170) also specify the minimum instruments and equipment
which must be available for the various types of flight such as VFR, IFR,
night, commercial, air taxi, high aititude, icing and so on. It is recommended
that pilots of this aircraft make themselves familiar with these regulations in
order to avoid violating them. While the regulations list minimum
instruments and equipment, experienced pilots realize that the minimum
practical instruments and equipment depends on the pilot's capability,
weather, terrain, the flight plan, facilities to be used, whether flight is during
daylight or night, at high or low altitude, for hire or nol, in icing conditions
or not, and so on. Pilots are cautioned to consider all factors in determining
whether they have all the required equipment for making a particular flight.

When property equipped this nirplane may be flown day or night, VFR
or IFR, and in known icing.

The certificating regulations of the FAA for this airplane require the
manufacturer to specify in the Pilot's Operating Handbook the types of
operation for which the airplane is equipped.

The equipment installed in this aircraft has been substantiated to 24,000
feet.

1SSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JULY 7, 1980 2-7



TTON 2 PIPER AIRCRAFT CORPORATION
TATIONS PA-31, NAVAJO

fhen this airplane was licensed it contained the properly installed
nent listed in the Weight and Balance Section of this Handbook and,
ore was satisfactory for the types of operation indicated below by an

Iko
J—_ Day VFR
) Night VFR

) Day and night IFR after adequate communication and
navigation radio has been installed in an FAA epproved
manner,

J—_ Day and night IFR
) Known icing after deicing and icing equipment listed on a
following page for operation in known icing conditions has

been installed in accordance with Piper drawings or in an
FAA approved manner.

) Known icing.

derators are warned that if any of the equipment listed as having been
ed at time of licensing is changed, not operating, or not properly
ined and calibrated, the airplane may not be properly equipped for ail
aditions noted above. 1t is the responsibility of the pilot to determine
r the lack of a piece of equipment limits the conditions under which he
y the airplane.

AIRCRAFT

iTRATION NO. SERIAL NO.

wners desiring to make changes or additions to the equipment must
hese modifications done in an FAA-approved manner. All PA-11
t are licensed equipped for day and night VFR flight, and for IFR
:eept when there may be insufficient communications or navigation
quipment installed.

¢ performance, handling qualities and structure of the airplane are
ed for instrument flight.

RT: LK-1206 ISSUED: SEFTEMBER 18, 1979
REVISED: JUNE 22, 1984



PIPER AIRCRAFT CORPORATION SECTION 2
PA-31, NAVAJO LIMITATIONS

If an owner of an airplane which is approved for VER {light only desires
1o extend his operations to IFR, he should have radio equipment installed in
accordance with Piper-approved drawings or other FAA-approved data
(or data approved by the aviation agency of the country of registration). The
owner should insure that the radic equipment is adequate for the ground
facilities to be used, is of sufficiently high quality and reliability, is properly
functioning, adjusted and calibrated, and that it is compatible with
previously instalied equipment before authorizing it to be flown under
instrument conditions.

This airplane is approved for day and night VFR and IFR flight when
al! of the following conditions have been met: the required equipment or
FAA-approved equivalent is installed either originally by Piper or in an
FAA-approved manner, is functioning propetly, and is calibrated in accor-
dance with Federal Aviation Regulations; and adequate radio communica-
tions and navigation equipment is installed in the same manner as indicated
above.

If the airplane is approved for night IFR, but is not approved for flight
in icing conditions when licensed, it wil] be necessary for an owner to add all
the equipment listed in this section as required for flight in icing condilions
if he desires to operate in icing conditions. If this equipment is properly
installed in accordance with Piper-approved drawings and all the other
equipment required for night IFR flight is installed in an FAA-approved
manner, is adequatc for the ground facilities to be used, is of sufficient
quality, is functioning properly, and is calibrated in accordance with the
FAR's, the airplane is approved for IFR flight in known icing conditions. If
anti-icing and deicing equipment is not installed in accordance with Piper
drawings, FAA approval or approval of the aviation agency of the country
of registry must be obtained in order to legally conduct flight in icing
conditions.

Flight through any icing conditions is prohibited if any of the anti-icing
or deicing equipment is missing or not functioning.

Pilot’s are reminded that oxygen must be available to passengers and
crew during high altitude flight and that special electronic equipment is
required for flight above specified altitude,

FAR 135 places special requirements on air taxi and commercial
operators.

ISSUED: SEPTEMBER 18, 197% REPORT: LK-1206
REVISED: JUNE 22, 1984 2-9
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PIPER AIRCRAFT CORPORATION

TATIONS PA-31, NAVAJO

1 accordance with the FAR’s, this airplane is not properly equipped for
ndition of flight indicated if any of the equipment listed below is not
rly installed, functioning, properly maintained and calibrated
ling to the FAR’s. The pilot is responsible for assuring compliance
he latest ammendments to FAR 91 concerning required equipment,

} Day VFR

)
1¢))
(3
(4)
(5)
(]
(7
{8)
(9)
(10)
(1)
(12)
(13)
(14
(15

{16)

Airspeed indicator

Altimeter

Magnetic direction indicator

Tachometer - each engine

Qil pressure gauge - each engine

Stall warning indicator

Qil temperature gauge - each engine
Manifold pressure gauge - each engine

Fuel gauges

Fuel pressure indicator - each engine
Exhaust gas temperature gauge - each engine
Landing gear position indicator

Seat belts - each occupant

Emergency locator transmitter

Above 12,500 feet - transponder with automatic altitude
reporting capability.

Starter - each engine

i Night VFR

(1)
@)
(3)
4
(3)
(6)

All equipment required for Day VFR
Position lights

Strobe lights or rotating beacon
Alternator - each engine

Instrument lights

Landing light, if for hire

T: LK-1206 ISSUED: SEPTEMBER 18, 1979
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-31, NAVAJO LIMITATIONS

(c) DayIFR

)
2)

(10)
()

All equipment required for Day VFR

Two-way radio for communication

Suitable and adequate navigation radio equipment
Gyroscopic rate of turn indicator

Bank indicator

Clock with sweep second hand

Sensitive allimeter adjustable for barometric pressure
Alternators - each engine

Gyroscopic bank and pitch indicator

Gyroscopic direction tndicator

Free air temperature indicator

(d) Night IFR

(1
(i}

All equipment required for Day and Night VFR
All equipment required for Day IFR

(¢} Flight in Positive Control Areas

n

Transponder

(f) Known Icing

For flight in known icing conditions the following equipment

must be installed in accordance with Piper drawings or in a FAA
approved manner:

(1)
(2)

(3)
(4)
(3)
(6)
(7
(8)
)
(10)
(1n
(12)
(13)

All equipment required for Night IFR

Pneumatic wing and cmpennage boots
(including inboard wing boots)

Electrothermal propelier boots

Pilot side heated windshield

Heated pitot

Ice detection light

Heated stall warning transmitter

Non-icing heater air inlet

Heater combustion air alternate source

Forward heater

Ice shiclds

Prop control deicer boot

‘A’ - 'B’ pneumatic system

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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TTON2 PIPER AIRCRAFT CORPORATION
TATIONS PA-31, NAVAJO

The following equipment is required and is normally part of
the standard airplane:
(1) Alternate static system
(2) Elevator balance boot
(3) Direct vision window

1) Flight with Third and/or Fourth Seats in the Aft Facing Position

(1) When the third and/or fourth seats are installed in the aft

facing position, 10 inch minimum height headrests must be
installed.

NOISE LEVEL

he corrected Noise level of this airceaft is 75.4 dB(A) determined at the
num Normal Operating Power of 2400 RPM and 39.5 inches of
1ld pressure,

o determination has been made by the Federa! Aviation
nistration that the noise levels of this airplane are or should be
table or unacceptable for operetion at, into or out of, any airport.

he above statement not withstanding, the noise level stated above has
verified by and approved by the Federal Aviation Administration in
level test flights conducted in accordance with FAR 36. “Noise
ards: Aircraft Type and Airworthiness Certification”. The aircraft
is in compliance with all FAR 36 noise standards applicable to this

'RT: LK-1206 ISSUED: SEFTEMBER 18, 1979
REVISED: JULY 7, 1980
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TION 2 PIPER AIRCRAFT CORPORATION
ITATIONS PA-31, NAVAJO

PLACARDS
In top right side of instrument panel:

THIS AIRCRAFT MUST BE OPERATED AS A
NCRMAL CATEGORY AIRPLANE IN
COMPLIANCE WITH THE OPERATING
LIMITATIONS STATED IN THE FORM OF
PLACARDS, MARKINGS AND MANUALS. NO
ACROBATIC MANEUVERS (INCLUDING SPINS)
APPROVED.

FOR TYPES OF OPERATION SEE PILOT'S
OPERATING HANDBOOK

In top left side of instrument panel:

MINIMUM CONTROL SPEED 76 KIAS
MAXIMUM SP. LG - RET. 129 KIAS EXTEND 156 KIAS
DESIGN MANEUVERING SPEED 159 KIAS
SEE PILOT'S OPERATING HANDBOOK
FOR ADDITIONAL SPEEDS

In floor between pilot and copilot seats:

EMERGENCY GEAR EXTENSION
REMOVE COVER
EXTENSION INSTRUCTIONS ON REVERSE SIDE

In underside of emergency gear extension door:
EMERGENCY GEAR EXTENSION

1. PLACE GEAR SELECTCOR HANDLE IN
DOWN POSITION

2, PULL EMERGENCY PUMP HANDLE QUT
AS FAR AS POSSIBLE

3, PUMP HANDLE UP AND DOWN UNTIL
ALL 3 GREEN LIGHTS COME ON.
CONTINUE PUMPING UNTIL PRESSURE
BUILDS UP AND SELECTOR HANDLE
RETURNS TO NEUTRAL.

ORT: LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: JULY 7, 1980



PIPER AIRCRAFT CORPORATION SECTION 2
PA-31, NAVAJO LIMITATIONS

On fuel system console:
() On right end of fuel system control console:
RIGHT FIREWALL

FUEL
SHUT OFF

(b) On both ends of fuel system control console:
OFF
(c) On left end of fuel system control console:

LEFT FIREWALL
FUEL
SHUT OFF

(d} On the fuel control console for outboard tank:
LEVEL FLIGHT ONLY

On window post between the second and third window on the right side
of cabin:

EMERGENCY EXIT RELEASE
REMOVE COVER
PULL HANDLE DOWN
PUSH EMERGENCY
EXIT OUT

At top of emergency exit window on moulding;
EMERGENCY EXIT
On forward baggage compartment door:
BAGGAGE CAPACITY

150 LBS MAX
SEE LOADING SCHEDULE

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: SEPTEMBER 15, 1980 2-15



7TON 2 PIPER AIRCRAFT CORPORATION
‘TATIONS PA-31, NAVAJO

In rear bulkhead in rear baggage compartment;

MAXIMUM BAGGAGE 200 LBS
SEE LOADING SCHEDULE

n the pilot's window moulding:
WARNING

TURN OFF ANTI-COLLISION LIGHTS
WHEN TAXIING IN VICINITY OF OTHER
AIRCRAFT OR DURING FLIGHT
THROUGH CLOUD, FOG OR HAZE.
STANDARD POSITION LIGHTS TO BE
TURNED ON FOR ALL NIGHT
OPERATIONS.

n window moulding adjacent third and fourth passenger seals:
AREMENTS FOR OCCUPANCY OF AFT FACING SEAT

|. SEAT HEADREST (10" MIN HT.) INSTALLED.

2. SEAT BACK BOLTED IN UPRIGHT POSITION.

n pilot’s door window moulding {when pilot's door is installed):

OPEN DOOR CLOSED
CLOSE DOOR PRIOR TO STARTING ENGINES
THEFT LOCK
PULL TO UNLOCK
PRIOR TO FLIGHT

RT; LK-1206 ISSUED: SEPTEMBER 18, 1979



PIPER AIRCRAFT CORPORATION SECTION 2
PA-31, NAVAJO LIMITATIONS

On lower left instrument panel (when windshield wiper is installed):

WINDSHIELD WIPER
DO NOT OPERATE ABOVE 126 KIAS
OR ON DRY WINDSHIELD

On inside of nacelle locker doors:

BAGGAGE CAPACITY
150LBS. MAX,
SEE LOADING SCHEDULE
DO NOT EXCEED
10 LBS./8Q. FT. FLOOR LOADING
OR 100 LBS. DIFF, BETWEEN LOCKERS

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 12, 1980 2-17




ION2 PIPER AIRCRAFT CORPORATION
FATIONS PA-31, NAVAJO

1 top center of aft cabin panel (cargo loading placard):

(o pa.at L ; ;

A —¢lo

o)

T ™
MAXIMUM CAPACITY
AREA FLOOR LOAD ALLE'"M
A
[]
[-]

LBS/80, FT.
100 160
180 840

1478
W0 040 | yovaL

[) 100 100

g IF WING LOCKERS ARE NOT INSTALLED
THIS LINE DOES NOT APPLY

MAXIMUM TIEDOWN CAPACITY
PER FOOT OF TRACK 200 LBS
PER TRACK 600 LBS
PER TIEDOWN AING 200 LBS
CARGO MST 55 LOADED WITHIK THE WIDOHT
° AND BALANCE LIMITS OF THIS AIRCAAFT °J
CODE MO, ll_! [1}]

RT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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PIPER AIRCRAFT CORPORATION SECTION 3

PA-31, NAVAJO EMERGENCY PROCEDURES
SECTION 3
EMERGENCY PROCEDURES
3.1 GENERAL

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

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

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

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

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

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

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-31, NAVAJO EMERGENCY PROCEDURES

3.3 EMERGENCY CHECKLIST

SPEEDS

Air Minimum Control ..o, rersrarasnans rerssesee iy 76 KIAS
Best Single Engine Angle of Climb .....cveriiimmicnviecn 90 KIAS
Best Single Engine Rate of ClMb.v..ivoesirisesssenssssisinsrrasnssssssssiensesns 94 KIAS
MANBUVETINEG cecvvirieriianssnerarmossaitvarsesssrsssessormisssassasssarnorase reessnepnaasennes | 59 KIAS
Never EXCeed i mmsessmsmssreesssiss 236 KIAS

ENGINE INOPERATIVE PROCEDURES
ENGINE SECURING PROCEDURE

(FEATHERING PROCEDURE)

oL &q_ Et Ablow

FOLIE tvveresnsiernnererneensarnmnasaanmsernsssssionssssasinsssssenssassinsssannen ....close
Propelier rressmeerrneietbnbasts FEATHER (1000 RPM min.)
MMIXIUIE c1erverrvrnrssrssmsmmssmrsensertesmssssnsessssisrassssssarsrssasssssnsnssasasens IDLE CUT-OFF
Cowl flaps..issssassnrasin ceserninsisesastsansasssinsasnssasesoC [OS8
MAZNELO SWILCH Luniniiiriinsminraeniis s sinsss rorssssssensrissasransmensassnsnsasaseaes OFF
Emergency fuel pump..... SO, S ..OFF
FUEI SELECTON ovenreeranerasrenrranasssinisossasissusssssrssassessrasrassssnnevas V. OFF (detent)
Alternator CB switch.......... rersnraeeen OFF
Prop. SYIC .ovivesinensessmrsesirnrisssrsmmensssasansans Rt Fr T OFF
Electrical 10ad .o vissismimminssossssinissane s «reduced
CrOSSTEEU. cvesiiesinsrnmstrsisnstenisnstrarsns s sbssanisasbssessssnssrassrsrasnsseanarnnsasarns if required

ENGINE FAILURE DURING NORMAL TAKEOFF (BELOW 83 KIAS)

If sufficient runway remains for a safe stop:

THEOUIES cueriiaesnssssserarssnsesssisessvasasssnssestsesnesssassastasranans CLOSE immediately
BIAKES voocerecrscsscnisesissmsnsnsrisssniseses TR VPR RUR R as required
Stop straight ahead

If insufficient runway remains for a safe stop:

TIEOMIES .o vererssecrssessarnssunssnssnssssssisssssmsansnsssanarsnbrassesassrans CLOSE immediately
Brakes ...ouuirasmsmenmimeimesanssssean as required
MIXIUTE «ocrrecisesresissiresssesisassssssrssesassnnsssasassasassasasans IDLE CUT-QFF
Master SWILCh suvseirarveincraninnens pusssistasibesasseate ot sessat et ISR Tase PR T OTs budn ey OFF
FUE] SEIBCLOIS orisissarerasssnersracssssasassassssnssissorssnersssasssssnssenansrnnsinsttbuessisebresss OFF
Magneto SWICHES i e asassnssiassasese beerevannasbaianieishretssn OFF
ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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‘TION3 PIPER AIRCRAFT CORPORATION
ERGENCY PROCEDURES PA-31, NAVAJO

NOTE

Mainiain directional control and maneuver to
avoid obstacles.

iINE FAILURE DURING NORMAL TAKEOFF (83 KIAS or above)

:tional control......, . = ..Maintain
ir (operating engine) seesnennnsMAX, cONtinuous
slter control (inop. engine) FEATHER
(in level or climbing fiight) Loy R RETRACT
.3° into operative
engine

1.1 IR wasediccelerate to 89 KIAS
flap (inop. engine)...... ..CLOSE
ieed .5 94 KIAS after all obstacles

have been cleared

1e Securing Procedure
10p. cngme)compiete
PR as required

NOTE

Land as soon as practical at nearest suitable
airport.

WARNINGS

Negative climb performance may result from
an engine faflure oceurring after lift-off and
until the gear has been retracted, the failed
engine propeller has been feathered and the
cowl flap on the failed engine is closed, Refer
to “Single Engine Climb" chart, Figure 5-21,
for clean configuration positive climb per-
formance.,

Certain combinations of aircraft weight, con-
figuration, ambient conditions and airspeeds
will result in negative climb performance.
(Refer to specific chart in Performance
Section.)

IRT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31, NAVAJO EMERGENCY PROCEDURES

ENGINE FAILURE DURING SHORT FIELD TAKEOFF
(Below 91 KIAS)

If sufficient runway remains for a safe stop:

ThrottleS e coadiTinsniaessasmsansrdibasassassrensare suranssasen CLOSE immediately
Land (if airborne) on remaining runway
Brakes v insrens s ssnssmiinsnisnepsassessisarssssesess srast i esss 1o as required

If insufTicient runway remains for a safe stop:

Throttles

Mixtures -

MASIEL SWILCH voitvinsireinierraisrsrsmssressesssrassssesasassarsassns SN, SR .| OFF
Fuel SeleClors ..ovivvernrencrecranerensenes OFF
MEENELO SWILCHES 1ovecivrecernererarnssrsrasnessssrerssassnessrasssersessasssssons QFF

Land (if airborne) avoiding obstacles

ENGINE FAILURE DURING SHORT FIELD TAKEQFF
(91 KIAS or above)

If sufficient runway remains for a safe stop:

Throttles. i sereerifiensensseraranssns +CLOSE immediately
Land..... .on remaining runwey
BIaKes wovvecinensininnssinssimssisssssisnsssirssisesmsasassensrsnsasssarssnssassensasanas s as required

If insufficient runway remains and the decision is made to abort the takeoff:

THEOUIES covsvervsscemncacirmrasissesns s nsss asnssstsaassssssssossans CLOSE immediately
LANAING BOAT.w e ievicssinssisiransessis i sesres b rassssrastsntvensassessersasnssresseans Extend

Depending on terrain, it may be advisable to
land with the gear retracted,

ISSUED: FEBRUARY 20, 1981 REPORT: LK-1206
REVISED: JUNE 22, 1984 3-4a



rON3 PIPER AIRCRAFT CORPORATION

RGENCY PROCEDURES PA.31, NAVAJO
ielectors i .OFF
€lo switches .......oviisnins e T e TR w.OFF

avoiding obstacles

ufficient runway remains, the terrain ahead is unsuitable for a safe
1g and the decision is made to continue the takeoff:

tional control R, ..Maintain

r (operating engine) e Max Contmuous

ller control (inoperative engine) srannsr w.FEATHER

ng gear (in level or climbing flight)........... WO g seniinasirimiies ARG LEREL

....... 3% into operming engine

....Retract in increments

30d ... e Maiumin 91 KIAS until

all obstacles have been cleared

then accelerate to 94 KIAS

e securing procedures ............ v ..accomplish
WARNINGS

Negative climb performance may result from
an engine fajlure cceurring after lift-off and
until the gear and flaps have been retracted, the
failed engine propeller has been feathered and
the cowl flap on the failed engine is closed.
Refer to “Single Engine Climb” chart, Figure
5-21, for clean configuration positive climb
performance,

Certain combinations of aircraft weight, con-
figuration, ambient conditions and airspeeds
will result in negative climb performance.
(Refer to specific chart in Performance
Section.)
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-31, NAVAJO EMERGENCY PROCEDURES

ENGINE FAILURE DURING CLIMB

AITEPEEA onrvis i ctitenmsiaisbetenssstsasas sesiss e bbb s a3 bbb basata s ssaash08 maintain 94 KIAS
Directional control ... rerves s s s peasssnnsarseassssnassnese s TIAIERIN
INOP. ENEINC 1eeriririimsssresesrinssisnssspnsss senarsnsrvasneny identify and verify
ENOP. ENEINE. vt vvcirierisnrasesseronas resansssitbanarne P .complete Engine

Securing Procedure
Land as soon as practical at nearest suitable airport,

ENGINE FAILURE DURING FLIGHT

(Below 76 KIAS)
Rudder.....covnnnimrsarniriniirissens Vrinmemssasn s saeee e rraras st et sannan peunnasl apply towards
operalive engine
Throttles (both engines).... . . retard to stop turn
Piteh Attitude... o ivesimreenastismminimrisisimasssssrssssiss seensasisanssssne lower nose to
accelerate above
76 KIAS
OPETALIVE CNB. .o visisrrsrssenssssmsnscsssiseasresseasemsrassrenssessaessses increase power as
airspeed increases
above 76 KIAS
If altitude permits, a restart may be attempted.
If restart fails or altitude does not permit:
INOp. BN, PrOP.cciircrinusiensesisenssnimssssissssnsassusssssearessens ...FEATHER
1 1 T OO TR srevessssssisesinennessans adjusted (5° bank
into operative eng.)
TNOP. BOR. oiinircnirisnssrinnsrsrisssnssismairsssssssaseasesssssrnn Ve aa shmnaan complete Engine
Securing Procedure
Cowl flap (operative ent.) ceemeirmmsiannmeiencinsiens . +..as required
ENGINE FAILURE DURING FLIGHT
{Above 76 KIAS)
INOP. BN i ispessrsssbsssassressas shersan s identify
OPEralIVE ENE..iivueiironseiieneisisiinessaissisnessscarseresmessporesesassasass adjust as required
AIrSpeed v s e ...attain and meintain
at least 94 KIAS
ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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TION 3 PIPER AIRCRAFT CORPORATION

RGENCY PROCEDURES PA-31, NAVAJO
¢ securing inop, engine:

FIDW aeiti i e o rene R T s o O B 550 wnentheck (if deficient -

emergency fuel pump ON)

Juantity........... e gt snsboidhi b e . check

ielector (inop. eng.) ..., weSWitch to other

tank containing fuel

eSSUre Bnd IEMP. covveerscsernsmsonsnes Tt e e RO i er A check

eto switches i e weCheck

art...... BBl e ki e R s nBltEMp

ine does not start, complete Engine Securing Procedure.

r {operative eng.) L as required
re {operative eng.)... 5 full rich
[uantity (OPETALIVE ENg. LANK)usrisereresmuronsissinsemessisronss ronessrenss SUEFICIENL
tency fuel pump

erative eng.) Pt s s e s re e s oot e piRR SRS as required
flap {operative eng.) 73 as required
i srrssiveasssenenasnseesnnenensn.B0j UStEd (5° bank
into operalive eng.)

ical load Aecrease to min,
required

15 s00n as practical at nearest svitable airport,
LE ENGINE LANDING

BRI oovsrrsonmmrrsssssisiansmmsssssmssssssnsssscnsssssssssresssensesnnennss ENGHME SeCUring
Procedure complete

ulic pump check
EUSTNATIESSES uvureinseriiscissnmssssenseasastrrssassassssserissmmassssssssronersssonens .secure
*peeses oRR ben e e L e RS sern e FAN position
ency fuel pump (operative eng.) " . vornisionnss ON
re (operative eng.) RICH
ler (Operative eng.) .vvvienecrnssisnens snannanenftll FORWARD
slector on
rative engine side ON INBOARD tank
eed OFF
Tlap (operative eng.} ..as required
ed maintain 104 KIAS
min. until landing is
assured
le.... higher than normal

until landing is assured
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31, NAVAJO EMERGENCY PROCEDURES

When landing is assured:
Gear.... sreeerae
Flaps ...
POWEL cveerristtrierssrsrassesssssisnsssssissantsrosasngssnanss ..retard slowly and flare airplanc
.................. as power is reduced
(airplane will yaw in
direction of operative engine)

SINGLE ENGINE GO-AROUND

(Not possible from a full flap position unless sufficient altitude is available to
raise flaps in a descent.)

Avaid, if possible, if necessary:

Adrspeed.. i et s e e wennencdiold 94 KIAS
POWET 1ciiieiinerissesinmsesissssnesressssssssnassasassstsrtssasssnesrrnsisss srass oo max. on operating

engine
FIAPS ovinisirsnnssmmssimsn i sasgsssssssasasssaresses senssasmsesransupssararis retract
LANAING GEAL .crurivirirrssnrirsissnasmecssrsrssssrarsasesassesssssmssssspasssssea .retract
Cow] flaps on operalive engine ... as required
TrM s srasresbasssnsssansnsaronsesssnsunss i as required

AIR START (UNFEATHERING PROCEDURE)

FUEL SCIECLOT .1searuersensriranissrssansnsrseres sennsssarsnersnnsassesssrisansasens rssesranrssnsnseree ON
Magnelos....... tssauusasasna o RSt saAa 1 sonE RRsAS YA PO A SRS PuRus s0sas e onat] ON
THIOIC o ereenererenvarissisnensassasssaes s open 1/2 inch
Propeller......comeennisianmsisescannse etomsseanmnesanitocd 172 forward
MIXEULE 11 eeureaiieninernnosmassnostansnss assnsssassnarsssss sssssassaguassssressassoretssess ranes forward
SAITET i1 ierresrresisessssnssesmssssasnatssesesstsssnstsbossstsssssrssnsssronssessss engage until prop

unfeathers
PrOPEIIEL .. reire s asnsrssmsss s bonerssssasssssmsiessis soanssases pull back to low RPM

position as propeller
speed accelerates
through 1000 RPM

TREOUIE orvrnrssareaseresssusnsessenmastorsassnsssmsssssassossasssssarsssnsasnsss reduced power until

warm; 2000 RPM max.
ATETNALOT 1. varvussseresersssrsseninssborrrassssnistsessesssbesssoransssbsrssssssnsssnresesaronsasosreses ON
Engine instruments ..... ST UIP . . check
Air conditioner........ rensesreensetertsneseasssraestaarenssaseerasanne (as desired) ON
Propellef. i manual sync with operating enginc
Throttle...... SO PSP = SR . | set as desired
Prop SNt rervsrens st rerarsnensesernas ...[as desired) ON
ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206

3.7



CTION 3 PIPER AIRCRAFT CORPORATION

1IERGENCY PROCEDURES PA-31, NAVAJO
GINE ROUGHNESS

EFEENCY fUEl PUMPS ..o ssessssssssssstsnssssessssensesereesstonssen ON
tine instruments.......... ---en5CAN fOr cause
LT (- -..adjust as required
SBIVAIE B0t A e e B A SR e 314 e ek oo var e OPEN
NERIOPSEIS = e et g

....adjust for proper
CHT

b st eenee e SWItCH tanks if Tuel
in second tank
BTICEOE ot vtimsmn covunmassrsbina v o scsins oesits ks okt natspbramanermssnnsssvaepessnepensesnrssesCHECK

WARNING

If either the right or lefi fuel flow warning light
illuminates and the fuel gauge indicates fuel
remaining in the corresponding inboard tank, this
will indicate a malfunction of the flapper door in the
inboard tank. Immediately select the outboard tank
or select crossfeed to avoid fuel flow interruption.

SINE OVERHEAT

ture....... e aTichen

o g R T S - [T

P e i e i v mmmr rmsmmsma e maaramerooes s o MITICTRTLSE
(if altitude permits)

iS OF OIL PRESSURE

NG sttt e SECUEE per Engine
Securing Procedure

JGH AIR OPERATION

¢ to manuevering speed or slightly less (6500 Ibs. 159 KIAS).
utitude and avoid abrupt manuevers.
belt and shoulder harness - tighten,

ORT: LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: JANUARY 10, 2006
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31, NAVAJO EMERGENCY PROCEDURES

ENGINE FIRE ON GROUND (Engine start, laxi and takeoff with
sufficient disiance remaining to slop)

Firewall foel Shuloff ... i s A A b OFF
Emergency fuel pump...o.. «OFF
Brakes .. ST 1 || 111
Throtile [nﬂ'eﬂﬁd eng:ine} ............. i ] OFEN
Radio ... call for assistance
Mixture (lf i'm p-cmsls} e D LB TTOT
External fire extinguisher ... i MSE

NOTES
If fire continues, shut down both engines nnd
evacuale.
If fire is on the ground, it may be possible to
xi away.

ENGINE FIRE IN FLIGHT

Fire wall Tuel sl:mlnﬂ' T OFF

Throttle ........ N IDLE

Propeller ..oviiser cissassesismnssassineniEEAAL HER

Mixiore ... . IDLE CUT-OFF

Inoperative engmu o e VAR TR o N PRSP P i Sk b complele Engine
Securing Procedure

Land as soon as possible.

ELECTRICAL FIRE
Flashlight {at night) ..o s located
Miaster SWICH ..o
Circuit breakers ..o, weesessssnnsanCiecked & pulled
Al electrical switches........... OFF
Master switch.......... T e L PP PRey (I, |
CB and swiich for esch

UL (ONE 8L & BME) vt asmsnerraes e ON

CB and switch for failed unit............ SRV b i e v e A LA ~OFF

CROSSFEED

Fuel selector (inop. eng.) level ﬂlight,.+ S . |11 1) | 3
Emergency fuel pump (mnp cng,‘_i N —— ey |
Crossleed ... - il v ON
Fuel seleclor {np =ng } L Vi R R OFF
Emergency fuel pump {up P OFF

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206 |
REVISED: JANUARY 10, 2004 34
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RGENCY PROCEDURES PA-3], NAVAJO
ING OUT OF CROSSFEED

'R TO LANDING)

tlector (op. eng.)...... ...INBOARD tank
ency fuel pump (op. eng.) o ON
eed . OFF
ency fuel pump (inop. eng.) 3 o wenerinss OFF
2lector (IN0P. NE.) ..icvirensicnierenrerssseseessssesans oreiklad raee i Prof AT s ...OFF
\LTERNATOR INOP. LIGHT ON

CAL10BA wovvvnncercirnienrermrrarsessmensssnsenssrervassns reduced
3, side of master switch .... esornsss OFF
d CBs sasresensinsasserssarnarenennsi FESEL
3, 5ide Of MASLEL SWILCH 1otvirerusimessissiicssssinsiensustassonsssssmmnemmeessoess ooess ON

.oad (if light goes out)....

SRR (1 1.17:17: |
remains lit or alt. CB has tnpped

2. $ide Of MASIEr SWHCH vovveissnsisiassernonsesssressessensman. i e senvess OFF
28108 icirinnirscssseriinssissnasasarsssmssnsnenfeGUCHON continoed
ALTERNATOR INOP. LIGHTS ON

above procedure for each side.

lights stay on:

switch (both sides) R— )\
10F CB SWICHES.......comeirsrmmsnsnsmerisesmssesssnes vesseressans e OFF
1AL 1O v ririrenssiitiiimis ibms ananensngsihbidis x ~minimum

i s00n as practical,

‘Tt LK-1206 ISSUED: SEPTEMBER 18, 1979



PIPER AIRCRAFT CORPORATION SECTION 3
PA-31, NAVAJO EMERGENCY PROCEDURES

PROPELLER/GOVERNOR MALFUNCTIONS

RPM UNDERSPEED
POWEE . ovieinssnssnssrsrssissnsssressnsnissssssessaessnessnsisanensreanes samnssanssssosssisbrnnsis reduced
IMIXIUER covosvevneesrsesrsssonneseravessersetasans sensnssnessesaeesuarneronnsstvanvs bustes sosssns sassnes RICH

If prop. moves to feather:
Mixwre .......... serbrinsbe e e e e sated buratab
Prop CONLIOL .ceveinissesiniensrnnniresiesissssisssamssssssssoserarsssenensamssssnassase FEATHER
ENBINC..uinimsinsnimmsm s s s snsisisssssnsassanssasse essess Engine Securing

Procedures complete

NOTE

Propeiler will move to feather if engine oil
pressure is lost.

RPM OVERSPEED
P OWET vrreiannstrrrainsn bretsssber st bnesesPha bt PR 440 R e S m 404041 80004000030 S 0001 reduced
Airspeed teduced
Prop contro! (if prop speed

cannot be kept below 2575 RPM) c..ccvvicinnisnnsecionneniesisncnns FEATHERED

NOTE

If prop will not feather, do not shut down
engine.

ENRINC.coitiirmrimairimsns i mssnasssemssmiinssissasssssssinnsesanaens s ENEENE SeCUTING
Procedures complete
if prop will feather

EMERGENCY GEAR EXTENSION

ALSPEEA cucesiiiricnrernstsrsimsnasaeis sesnsessrssasssrens s resnssrassnssesnesmassas e
Gear 5elector.....ceieaeioenseinns
Emerg. gear extender cover ...
Emetg. gear extender. ..o
Extender handle (till 3 green lights
and selector returns to NEULTAl}... . cviiienniresiesessesnesassarsiorsonsaresssne pumped

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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TON3 PIPER AIRCRAFT CORPORATION

RGENCY PROCEDURES PA-31, NAVAJO
RGENCY EXIT
second window from
nt on right side) wenlOCEE
1as cover........ vessons i remove
e npull down
iency exit window ........... wenenspUSh out
t UP LANDING
d personnel.... o inform (if possible)
- . burn off (if time allows)
\gers «briefed
il landing checklist ...complete
elector. RS 50 esmssenstaSuiEs reergdhes ouse) soue Up
(1] — * OFF
= switch (daytime) .....oosanenienins s ..OFF
a normal approach

runway is made and tandmg assured;
BS crerins * IDLE CUT-OFF
ontrols,., vearnsenrssmsesesssssssssssns e BAL HER
all fuel shutoffs . OFF
[0, S ..OFF
lown at minimum airspeed and level atmude

*switch (night) PSR R 0 | o) o
ite

NOTE

If nose gear is not extended, the landing light
will not be functioning,

tT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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PA-31, NAVAJO EMERGENCY PROCEDURES

FLAP SYSTEM MALFUNCTION
ANNUNCIATOR LIGHT ON

Flap selector v (oD T I R T T reposition slightly

I Flaps MOVE ..ovivmeviverimmsressnesssssensessoes e Te et sentontatents replace amplifier

prior to next flight

If flaps do NOL MOVE .uirsmmmmsmsmmmmsmmsss s o check for split flaps

if flaps are split..oeueree pull flap motor CB and

land in this condition

If flaps are NOt SPlil..ccieinesismnines e rsnssmrerassiensns sorse weuneenpl] and reset

flap motor CB

If flaps stitl dO NOt OPELALE vuiieensirccrmssrnrmnseasestirssassarsrsesesssastsassansensas pull flap

molor CB and land

in this condition

FLAPS FAIL TO RESPOND TO FLAP SELECTOR (WITH FLAP
INDICATOR POINTING TO OFF)

Flap control CB ....iciinenmnimsnnrerssssrassitansess pull and reset
If indicator remains *OFF" .o the flap
control is inoperative and

flaps cannot be repositioned

for landing or go-around

If indicator shows flap position

following checklist

FLAPS FAIL TO RESPOND TO FLAP SELECTOR (WITH FLAP
INDICATOR POINTING TO FLAP POSITION)

Flap test SWHCH i e sssss sesanasssassaes push
If annunciator F2il5 £0 light .o icesiesienmenssisonssssossssssssisssnss follow
ANNUNCIATOR

LIGHT ON checklist

IF annURCTALOR TIBNLS.cvusesrnsrermsssrsssissasssissnsassmssensasnssersrsastsasaasas pull and reset
flap motor CB

1f Naps f2il 10 FESPONG..... irerisesis e niesiss e tssesnstesssissarssareass a flap drive
fault may exist

and further effort

to reposition flaps

may cause damage

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31, NAVAJO EMERGENCY PROCEDURES

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 INOPERATIVE PROCEDURES
ENGINE SECURING PROCEDURE (FEATHERING PROCEDURE)

The engine securing procedure should always be accomplished in 2
sequentiat order according to the nature of the engine failure (ie., practice,
engine failure during takeoff, engine failure during climb, etc.).

Begin the securing procedure by closing the throttle of the inoperative
engine and moving its propeller contral to FEATHER (fully aft) before the
propeller speed drops below 1000 rpm. The inoperative engine mixture
control should be moved fully aft to the IDLE CUT-OFF position. CLOSE
its cowl flaps to reduce drag and turn OFF the magneto switch, the
emerpgency fuel pump switch and the fuel selector. Turn OFF the alternator
circuit breaker switch of the inoperative engine. The propeller
synchrophaser (if installed) should be OFF. Complete the proceduse by
reducing the electrical load and considering the use of the fuel crossfeed if the
fuel quantity dictates.

ENGINE FAILURE DURING NORMAL TAKEOFF (Below 83 KIAS)

A preflight determination of runway length and computation of
accelerate/stop distance will aid in determining the best course of action in
the event of an engine failure during lakeoff., If engine failure occurs while
sufficient runway remains for a deceleration and a safe stop, cut power
immediately and stop straight ahead.

If an engine failure occurs before an airspeed of 83 KIAS is attained,
and there is not adequate runway remaining for deceleration and stop,
immediately retard the throttle and mixture levers fully aft and brakes as
required. Turn OFF the master switch, the fuel selectors, and the magneto
switches. During these procedures, maintain directional control and
maneuver to avoid obstacles if necessary.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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'ERGENCY PROCEDURES PA-31, NAVAJO

GINE FAILURE DURING NORMAL TAKEOFF (83 KIAS or above)

If an engine fails during 1akeoff at an airspeed of 83 KIAS or above, the
t must decide whether 1o abort following the preceding procedures or to
inve the takeoff and climb on a single engine, The pilot’s decision must
msed on a personal judgment, taking into consideration such factors as
aining runway, obstacles, the type of terrain beyond the runway, density
ude, weight and loading, weather, other associated conditions, airplane
dition, aircraft configuration and the pilat's own proficiency and
bility.

WARNINGS

Negative climb performance may result from
an engine failure occurring after lifi-off and
until the gear has been retracied, the failed
engine propeller has been feathered and the
cowl flap on the feiled engine is closed, Refer
to “Single Engine Climb” chart, Figure 5-21,
for clean configuration positive climb per-
formance.

Certain combinations of aircraft weight, con-
figuration, ambient conditions and airspeeds
will result in negative climb performance.
(Refer to specific chart in Performance
Section.)

£ takeoff is continued the airplane will tend to tumn in the direction of
1operative engine, since one engine will be inoperative and the other at
mum power. Rudder pedal force on the side of the operating engine will
scessary to maintain directional control, If rotation for takeoff has
n or the aircraft is just airborne, maintain the takeoff attitude. If
e, the aircraft may skip along the runway or settle back to the run-
Do not force the aircraft off the ground or raise the gear, but
nue to maintain maximum power on the operating engine and the
ift directionally aligned with the runway, Once the affected engine is
ified and its power loss verified, feather its propeller. The drag
‘tion resulting from feathering the windmilling propeller will provide
: of climb increment which will allow the aitcraft to accelerate to and
in airborne at the 50 foot barrier airspeed (89 KIAS). If the aircraft
naintain level flight or a positive rate of climb, retract the landing gear.
tain 89 KIAS until clenr of obstacles and close the cow! flap on the

JRT: LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: JUNE 22, 1984



PIPER AIRCRAFT CORPORATION SECTION 3
PA-31, NAVAJO EMERGENCY PROCEDURES

inoperative engine, When above all obstacles accelerate 1o the best single
engine rate of climb speed (94 KIAS). Trim as necessary and close the cowl
flaps on the operating engine as much as possible without exceeding engine
temperature limits. After a climb has been established, complete the “Engine
Securing Procedure™ on the inoperative engine.

ENGINE FAILURE DURING SHORT FIELD TAKXEOFF
(BELOW 91 KIAS)

Should an engine failure occur prior to reaching the barrier speed
(91 KIAS), the takeoff should be aborted. If the failure occurs while the
aircraft is still on the ground and sufficient runway or suitable overrun
remains, retard the throttles and apply braking as necessary. If insufficient
runway or suitable overrun exists, retard the throtiles, apply braking as
required, pull the mixtures to idle cut-off, turn the master switch, fuel
selectors, magneto switches off and steer the aircraft to avoid obstacles,

Should the engine failure occur after the aircraft is airborne, lower the
nose 10 maintain airspeed, retard the throttles and land on the remaining
runway, the runway overrun or the most suitable area straight ahead
avoiding obstacles. If the landing cannot be accomplished on the remaining
runway or overrun prior to touchdown, pull mixtures to idle cut-off, turn
the master switch, fuel selectors and magneto switches to the off position,

ENGINE FAILURE DURING SHORT FIELD TAKEOFF
(91 KIAS or above)

Should an engine failure occur at the barrier speed of 91 KIAS or above,
the decision to abort or continue the takeoff will be based on several factors
including altitude, aircraft weight, suitable landing areas, pilot proficiency
and ambient conditions. The two most important considerations; however,
are the altitude gained prior to the engine failure and the availability of
suitable landing areas ahead of the aircraft at the time of the failure. The
pilot’s decision must be based on a personal judgement, taking into consid-
eration such factors as remaining runway, obstacles, the type of terrain
beyand the runway, density altitude, weight and loading, weather, other
associated conditions, airplane condition, airplane configuration and the
pilot’s own proficiency and capability.

Should a suitable landing area (remaining runway, overrun or an
area relatively free of obstructions) be accessible from the point where the
engine failure occurs, the takeoff should be immediately aborted and a
power-off landing should he accomplished within that area,

ISSUED: FEBRUARY 20, 1981 REPORT: LK-1206
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If a suitable landing area is not available and sufficient altitude has been
ained, the pilot may elect to continue the takeoff. Shouid the decision be
de to continue the takeoff, it is of the uimost importance to realize that
aircraft will have negative single engine climb performance until the in-
wrative engine’s propeller has been feathered and the gear and flaps have
n retracted. As altitude may be lost during gear and flap retraction, the
ision to continuc the takeoff should primarily be based on the altitude
ned prior ta the failure. Flight tests have indicated that as much as 100 fect
y be lost during gear and flap retraction. The altitude loss is a difficult
iable to quantify and is primarily predicted on pilot proficiency; however
:raft weight and ambient conditions must also be considered. Prior to
eoff, the pilot should always review the performance section to determine
t adequate single engine climb performance exists for the takeoff weight
| associated ambient conditions.

Should the decision be made to abort the takeoff, the throttles should
slosed, the landing gear extended (terrain permitting), the flaps extended
a minimum airspeed of 89 KIAS should be maintained. If possible, plan
and in an area free of obstructions. Prior to touchdewn, pesition the
ture controls te idle cut-off and turn the master switch, fuel selectors
magneto switches off.

Should the decision be made to continue the takeofl, maintain direc-
] control, identify and then feather the inoperative engine. In leve! or
1bing Might, retract the landing gear. Apply 5% of bank into the operating
ine and retract the flaps incrementally (recommend 3-5° incremenis).
intain 91 KIAS until all obstacles have been cleared and then accelerate
4 KIAS. Complete the engine securing procedures and land at the nearest
able airport.

WARNING

Negative climb performance may result from
an engine failure occurring after lift off and
until the gear and flaps have been retracted,
the failed engine propeller has been feathered
and the cowl! flap on the failed engine is closed.
Refer to "Single Engine Climb* chart, Figure
5-21, for clean configuration positive climb
performance.

20RT: LK-1206 ISSUED: FEBRUARY 20, 1981
b REVISED: JUNE 22, 1984



PIPER AIRCRATT CORPORATION SECTION 3
PA-31, NAVAJO EMERGENCY PROCEDURES

WARNING

Certain combinations of aircraft weight, con-
figuration, ambient conditions and airspeeds
will result in negative climb performance.
(Refer to specific chart in Performance
Section.)

ENGINE FAILURE DURING CLIMB

If engine failure occurs during climb, a minimum airspeed of 94 KIAS
should be maintained. Since one engine will be inoperative and the other will
be at maximum power, the airplane will have a tendency to turn in the
direction of the inoperative engine. Rudder pedal force on the side of the
operating engine will be necessary to maintain directional control. After the
affected engine has been identified and power loss verified, complete the |
“Engine Securing Procedures.” Continue a straight ahead ¢limb until
sufficient altitude (minimum of 1000 feet above ground elevation) is reached
to execute a “Single Engine Landing™ procedure at the nearest suitable l
airport.

During climbs, the best single-engine rate of climb speed of 94 KIAS is
recommended; however, in high ambient temperatures, airspeed may be
tncreased to 103 KIAS if necessary for improved cooling. Normally, cylinder
head temperatures can be maintained within limits through cowl flap
adjustments. Climb rate will be reduced by approximately 50 FPM,

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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NE FAILURE DURING FLIGHT (Below 76 KIAS)

1ould an engine fail during flight at an airspeed below 76 KIAS, apply
* towards the operative engine to maintain directional control. The
les should be retarded to stop the yaw force produced by the
ative engine. Lower the nose of the aircraft to accelerate above 76
and increase the power on the operative engine as the airspeed exceeds
\S.

fter an airspeed above 76 KIAS has been established, an engine restart
t may be made if altitude permits. If the restart has failed, or altitude
ot permit, the engine should be secured. Move the propeller control of
perative engine 1o FEATHER and complete the “Engine Securing
ure.” Adjust the trim to a 5° bank into the operating engine. The cow]
1 the operative engine should be adjusted as required to maintain
temperature within allowable limits,

JE FAILURE DURING FLIGHT (Above 76 KIAS)

an engine fails at an airspeed above 76 KIAS during flight, begin

tive response by identifying the inoperative engine. The operative

: should be adjusted as required after the loss of power has been
d. Attain and maintain an airspeed of 94 KIAS, Once the inoperative
hes been identified and the operating engine adjusted properly, an
restart may be attempted if altitude permits.

ior to securing the inoperative engine, check (o make sure the fuel flow
ngine is sufficient, If the fuel flow is deficient, turn ON the emergency
imp. Check the fuel quantity on the inoperative engine side and switch
1 selector ta the other tank if a sufficient supply is indicated. Check the
ssure and oil temperature and insure that the magneto awitches are

the engine fails to start it should be secured using the “Engine Securing
ure.”

RT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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After the inoperative engine has been secured, the operative engine can
be adjusted. Power should be maintained as required and the mixture
control should be ndjusted for power. Check the fuel supply and wm ON the
emergency fuel pump if necessary. The cowl flaps on the operalive engine
should be ndjusted as required to maintain engine temperatures within
allowable limits. Adjust the trim to a 5° bank into the operating engine. The
electrical load should be decreased to a required minimum, Land as soon as
practical at the nearest suitable airport,

SINGLE ENGINE LANDING

If a single-engine landing is necessary, a check should be performed to
determine whether or not the hydraulic pump is functioning for normal gear
extension. This check is accomplished by placing the landing gear control in
the UP position with the gear retracted. If the hydraulic pump is functioning,
pressure wilt return the control to the neutral position, This check should be
performed before entering the traffic pattern so that there will be time to
pump the gear down with the hand pump if necessary.

The “Engine Securing Procedure” should be complete on the
inoperative engine. Fasten the seat belts and shoulder harmesses and select
the FAN position of the heater switch. The operative engine emergency
pump should be ON and the mixture RICH. Advance the propeller control
(operative engine) full forward, Check to ensure that the fuel selector is ON
the main (inboard) tank on the same side as the operating engine. The fuel
crossfeed valve should be OFF. The cowl flaps on the operative engine
should be adjusted as required.

Maintain an airspeed of 104 KIAS or sbove and an altitude higher than
normal until a landing is assured. When a landing is assured, extend the gear
and flaps, Slowly retard the power on the operative engine and flare out the
airplane for & normal landing. Trim as necessary as power is reduced, The
airplane will tend to yaw toward the operative engine.

ISSUED: SEPTEMBER 18, 1969 REPORT: LK-1206
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3 ENGINE GO-AROUND

ingle engine go-around should be avoided if at &l possible, A go-
from & full flap position is not possible unless sufficient altitude is
¢ to raise flaps in & descent, A final approach speed above 94 KIAS
wce the airplane in the best configuration should a go-around be

ry.

execute a single engine go-around, advance mixture, propeller, and
controls fully forward for maximum power on the operating engine.
flaps and landing gear. Maintain the airspeed at or above 94 KIAS.
rim and cowl flaps as required.

WARNING

A go-around should not be attempted after the
airspeed is decreased below the best single
engine angle of climb speed (90 KIAS).

‘ing climbs, the best single engine rate of climb speed of 94 KIAS is
iended; however, in high ambient temperatures, airspeed may be
d to 103 KIAS if necessary for improved cooling, Normally, cylinder
mperatures can be maintained within limits through cowl flap
ents, Climb rate will be reduced by approximately 50 FPM.

ART (UNFEATHERING PROCEDURE)

n ON the fuel selector of the inoperative engine side, turn ON the
35 and open the throttle 1/2 inch. Mave the propeller control one
ward, and open the mixture control, full forward. Engage the starter
: ptopeller is unfeathered, As the RPM passes 1000 coming out of
pull the propeller control back to the low RPM position to prevent
re engine speed. Maintain the engine speed between 1800 and 2000
ot exceeding 2000 RPM. This low power setting must be held until
ine is warmed up and oil pressure and temperature are stabilized
imits. Turn the alternator ON and check the engine instruments. The
ir synchrophaser {if installed) can then be turned ON,
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19 ENGINE ROUGHNESS

If an engine falters or runs erratically, the cause may be fuel flow
..erruption, fuel contamination, icing or air starvation, or ignition problems.
If roughness occurs, turn the emergency fuel pumps ON. Scan the engine
nstruments to see if the cause can be determined. Adjust the mixture
controls for maximum smoothness; if the mixture is too rich or too lean,
<ngine roughness may result. Open the alternate air control; a blocked
induction system can cause roughness. If cylinder head temperatures are 100
nigh or too low, adjust the cowl flaps as required.

If the problem is in the fuel system, selecting another tank containing
fuel may remedy the situation. A check of the magnetos will determine if
hey are operating properly.

WARNING

If either the right or left fuel flow warning light
illuminates and the fuel gauge indicates fuel
remaining in the corresponding inboard 1ank, this
will indicate a malfunction of the flapper door in the
inboard tank. Immediately select the outboard tank
or select crossfeed to avoid fuel flow interruption.

N

.11 ENGINE OVERHEAT

If the engine temperatures become excessive, open the cowl flaps.
Enriching the mixture and reducing power will &lso reduce engine
wmperature. If a more rapid reduction of engine temperature is desired,
increase the airspeed by establishing a shatlow dive.

3.13 LOSS OF OIL PRESSURE

Loss of oil pressure could be caused by a faulty pump, oil exhaustion,

or a leak. A loss of oil pressure indication could be the result of a faulty

. _2auge. In any event, continued operation of the engine could result in a
serious emergency situation or severe engine damage.

Complete the “Engine Securing Procedure™ (paragraph 3.7) on the
ty engine.

If engine oil is depleted, the engine will seize and if feathering is not
initiated before 1000 RPM is reached, propeller will not feather

==
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{OUGH AIR OPERATION

conditions of extreme turbulence, slow the airplane 10 maneuvering
i slightly less. Maneuvering speed will decrease with the weight of the
2= ¢.g., 159 KIAS at 6500 lbs., 151 KIAS at 5400 Ibs. A reduction in
vill ease the stress to which the airplane is subjected by turbulence, Fly
e and avoid abrupt mancuvers. Fasten seat belts and shoulder
ies as a precaution against buffeting end lurching, When flying in
3 turbulence or strong vertical currents and using the autopilot, the
-hold should not be used.

NGINE FIRE ON GROUND (Englne start,
ixi and takeoff with sufficlent distance remaining to stop)

e first step to extinguish the fire is to move the fire wall fuel shutoff
3 OFF. Next, turn OFF the emergency fuel pump. This will stop the
“fuel to the burning engine, The brakes should be used as required.
the throttle and vse the radio to call for assistance.

he fire persists, mave the mixiure control to IDLE CUT-OFF, shut
he engines and evacuate; the fire should be extinguished by an
| means.

he fire is on the ground near the airplane, it may be possible to taxi to

NGINE FIRE IN FLIGHT

i engine fire occurs in flight, position the fire wall fuel shutoff valve
aulty engine to off, Then, close the throitle, feather the propeller, and
mixture control to idle cut-off. Use the Engine Securing Procedure
aph 3.7) to complete the engine shutdown. Land as soon as possible,

IT: LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: DECEMBER 18, 1990
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3.21 ELECTRICAL FIRE

The presence of smoke in the cabin or the distinctive odor of
smoldering insulation are indications of an electrical fire. The first step in
coping with an clectrical fire is to turn the master switch OFF, During night
flight, be sure that a flashlight is in hand before turning off the master switch.
Check for open Circuit breakers; then pull all circuit breakers, and turn OFF
all electrical switches and avionics switches.

Return the master switch to ON and, one unit at a time, turn ON the
electrical switches and press in the circuit breakers for the individual units
required for flight. When the affected unit is located, pull its circuit breaker
and turn its switch OFF. The failed unit should be left OFF for the
remainder of the flight.

.23 CROSSFEED

Crossfeed should be employed only when necessary to extend range
during single-engine operation or when necessary to operate the combustion
heater after the right engine has been shutdown in flight (Refer to paragraph
7.39). Crossfeed must be OFF for takeoffs and landings.

To activate the crossfeed system, place the fuel selector valve of the
inaperative engine side on either of the tanks on that side containing
sufficient fuel quantity. Turn ON the emergency fuel pump of the inoper-
ative engine.

Turn ON the crossfeed valve located at the base of the control pedestal.
Then, on the side of the operaling engine, turn OFF the fuel selector, and
wrn OFF the emergency fuel pump.

3.25 COMING OUT OF CROSSFEED (PRIOR TO LANDING)

To return to normal operation during a single-engine landing when the
crossfeed system has been in use, first place the fuel selector on the aperating
engine side in the INBOARD tank position. Turn ON the emergency fuel
pump for the operating engine side and tum OFF the crossfeed valve, Then,
on the inoperative side, turn OFF the emergency fuel pump and the fuel
selector. [t is recommended that the fuel system be returned to normal in
sufficient time to determine normal operation prior to entering the landing
pattern.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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NE ALTERNATOR INOPERATIVE LIGHT ON

he event one of the alternator inoperative warning lights on the
st panel illominates, indicating an aliernator failure, reduce the
[ load to the minimum necessary to sustain a safe flight. Turn OFF
of the master switch corresponding to the side of the inoperative
it. This will open the field circuit of the inoperative alternator. Reset
uit breakers which may have popped. Return the appropriate side of
er switch to the ON position, and, if the alternator inoperative light
1guished, reinstate the electrical load. If the warning light remains 1it
altemator circuit breaker has tripped, reiurn the comresponding side
1aster switch to the OFF position, and continue the flight with a
electrical load.

¥O ALTERNATOR INOPERATIVE LIGHTS ON

oth alternator inoperative lights come on, repeat the above
re individually for each side. Shouid both warning lights remain [it
ar cotrective action, turn ON both sides of the master switch and wrn
h alternator circuit breaker switches. Reduce electrical load to an

minimum and terminate the flight as soon as possible, since all
1 power is being supplied by the airplane battery.

CAUTION

The alternator circuit breaker switches should
not be opened manuvally when the alternators
are functioning properly.

ase of the loss of both alternators, reduce electrical load by
:cting the following equipment, as appropriate to the airplane:

Turn OFF switches for the following:
(1) Right pitot heat
(2) Cabin heater
(3) Heated windshield
(4) Autopilot
{5) All unnecessary avionic equipment
(6) Prop deicing
(7) Alternator field switches

T: LK-1206 ISSUED: SEPTEMBER 18, 1979
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(b) Open the following circuit breakers:
(1) Right turn indicator
{2} Trim indicating system
{3) Instrument panel lighting (use flashlight)
(4) Map lights
(5) Cabin reading lights

CAUTION

If load shedding procedures have been carried
out, the battery will provide electric power for
approximately 35 minutes to complete a
landing under {FR conditions including only a
single flap extension and use of landing lights
for a limited time. The above time depends
upon the condition of the battery, temperature,
and the time elapsed between alternator failure
and load shedding.

331 PROPELLER/GOVERNOR MALFUNCTIONS

An internal malfunction of the propelier or governor coutd cause loss of
RPM conlirol and uncommanded movement of the propeller blades into
high pitch or feather, or against the low pitch blade stop. A praper preflight
check of the propeller governing and feather functions should indicate such
malfunctions before takeoff. Should such a failure occur while airborne, the
following actions are recommended:

PROPELLER RPM UNDERSPEED

If an uncommanded RPM decrease occurs while operating at high
power settings, immediately retard (he throttle to a low cruise power setting
and advance the mixwre control to full RICH. If the propeller moves to
feather, as indicated by a very low RPM and attendant vibration, shut down
the engine with the mixture control (idle cut-off) and move the propeller
control to FEATHER, (Refer 10 Engine Securing Procedures.)

NOTE

The propeller will move 1o feather if engine oil
pressure is lost.

ISSUED: SEPTEMBER 18§, 1979 REPORT: LK-1206
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PELLER RPM OVERSPEED

sn uncommanded RPM increase could indicate an internal failure thai
\used the prapeller to move to full low pitch. Initiate corrective action
mediately reducing the throttie setting and decreasing the airspeed with
*-up attitude. If the propeller has moved to the low pitch stop, it is
vely a very low piteh fixed-pitch propeller and will exceed the 2575
limit until both airspeed and manifold pressure have been reduced.

it idle throttle, airspeed must be reduced below 127 KIAS to maintain
‘opeller speed below 2575 RPM. Once airspeed has been reduced,
* power for low-speed cruise (near single engine best rate of climb
' and approach will be available without exceeding 2575 RPM.

'nce the propeller speed has been reduced to 2575 RPM by airspeed

swer reductions, the pilot can test for regained RPM control with the
ler lever.

he engine should not be shut down if the propeller cannot be feathered
1igh drag would result from a windmilling propeller in low pitch. If
shut down is desired, the pilot should first test for feathering ability
he engine running at idle throttle. (Refer to Engine Securing
{ures if propeller will feather,)

NOTE

Do not secure the engine if the propeller cannot

be feathered.
MERGENCY GEAR EXTENSION
the landing gear fails to extend when the gear selector is placed in the
¥ position, the hand-operated cmergency gear extender should be
ted. The emergency gear extender is located beneath the access plate
cabin floor, between the crew seats.
fore the gear is extended, the airspeed must be reduced below a

um of 156 KIAS, To exiend the gear by use of the emergency
*r, the gear selector must be in the DOWN position.

RT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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When the emergency gear extender cover is lifted, note that instructions
are printed inside. Extend the emergency gear handle completely, and pump
the handle until the three green lights on the instrument panel indicate that
all three gear are locked down (approximately 50 full sirokes will be required
1o complete this operation), The master switch must be ON for the gear lights
to illuminate. Continue pumping uati] hydraulic pressure builds and the gear
selector returns to the neutral position,

3.35 EMERGENCY EXIT

An emergency exit is located on the right side of the fuselage, and is the
second window from the front. With the cockpit-cabin divider installed, the
emergency window will appear as the most forward window on (he right
side of the cabin.

To usc the emergency exit, remove the plexiglas cover over the handle;
then pull the handle and push out on the window,

337 GEAR UP LANDING

If all normal and emergency gear extension procedures have failed, a
gear up landing will be necessary. Select a suitable fanding area. If possible,
inform ground personnel of the emergency situation, If time allows, burn off
excess fuel. Brief passengers on the use of the emergency exit and be sure that
all occupants have seat belts and shoulder hamnesses secured properly.

When ready to land, complete the landing checklist as for a normal
landing, except that the gear selector should be in the UP position. Turn
OFF the autopilot, and, in daylight, turn OFF the master switch. During a
night landing when the master switch is left ON, the gear warning horn may
sound when the throttles are retarded.

Make a normal approach, and when the runway is “made” and landing
is assured, place mixtures in [DLE CUT-OFF, FEATHER the propeliers,
and turn OFF the fire wall fuel shutoffs and fuel selectors. Land smoothly,
touching down in a level attitude. At night, turn OFF the master switch afier
touchdown. All occupants should evacuate as soon as the airplane has
stopped.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 327



N3 PIPER AIRCRAFT CORPORATION
ENCY PROCEDURES : PA-31, NAVAJO

NOTE

The landing light is attached to the nose gear.
Therefore, if the nose gear is not extended, the
landing light will not be functioning,

AP SYSTEM MALFUNCTION

: event of a flap system failure which causes asymmetric (“Split™)

flap drive stops automatically and the “flap™ anaunciator lights
difference between the flaps reaches five degrees, If this occurs, no
ontro! of the flaps is provided and the remainder of the flight
the landing and go-zround if necessary, must be planned without
ting the flaps. Asymmetric flaps may usually be identified by a
ndency, depending on the lift characteristics of the flaps at the
where they fail.

LAP" annuncistor warning without asymmetric flaps can be
a failed amplifier. In this case, the flight may be continued with the
¢ that, in the event of asymmetric flaps, no further annunciator
vill exist. The amplifier should be replaced prior to the next flight.

re of the fiaps to move without an asymmetric condition can be
& tripped flap control circuit breaker or flap motor circuit breaker
‘uit breaker panel on the left wall of the cockpit. If neither circuit
s tripped, a fault exists in the flap drive and further effort to
the flaps should be cerefully considered so as not to compound
m.

lap malfunction should occur and the flap control circuit breaker
3 motor circuit breaker is not tripped, proceed accordingly to the
¥y Procedure Checklist on page 3-13,

CAUTION

Do not reset a tripped flap motor circuit
breaker if a split flap condition exists.

1 LK-1206 ISSUED: SEPTEMBER 18, 1979
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SECTION 4
NORMAL PROCEDURES

4.1 GENERAL

This section describes the recommended procedures for the conduct of
narmal operations for PA-31 Navajo airplane. All of the required (FAA
regulations) pracedures and those necessary for the 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 presented in Section 9
(Supplements).

These procedures are provided as a source of reference and review and
to supply information on procedures which are not the same for all aircraft,
Pilots shouid 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 is a short form checklist which supplies
an action sequence for normal procedures with little emphasis on the
operation of the systems.

The remainder of the section is devoled 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 checklist
should be used in flight, :

The pilot should use the full Maximum Continuous Power rating of the
engine when safety considerations so dictate.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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PEEDS FOR SAFE OPERATION

Nlowing airspeeds are thase which are significant to the operation
lane. These figures are for standard airplanes flown at gross weight
nal conditions at sea level. For additional airspeed information
12

mance for a specific airplane may vary from published figures
: upon the equipment installed, the condition of the engines,
ind equipment, atmospheric conditions and piloting technique.

ever Exceed Speed ' 236 KIAS
laximum Structural Cruising Speed 188 KIAS
esign Maneuvering Speed 159 KIAS
laximum Flaps Extended Speed

25° Flaps 174 KIAS

Full Flaps (40°) 140 KIAS
.aximum Gear Extended Speed 156 KIAS
laximum Gear Operating Speed

Extend 156 KIAS

Retract 129 KIAS
est Rate of Climb Speed

0° Flaps 94 KIAS
est Angle of Climb Speed 80 KIAS
nal Approach Speed 100 KIAS
tentional Onre Engine Inoperative Speed 90 KIAS
-aximum Demonstrated Crosswind 20 KTS
LK-1206 ISSUED: SEPTEMBER 18, 1979
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4.5 NORMAL PROCEDURES CHECK LIST
PREFLIGHT CHECK
COCKPIT
Controls .ouveearrersrescorsrens bransasiessnnssines G T T s QeI releasc
Magneto switches ...... s saseetv s thaesar e H Rt I OFF
Electrical switches......covvuen eI s At vese L bR SRR bt E s et snee ~OFF
Flap SWILCh civeciuiisnsesnnressmmissssenraensrssessssenss OFF
MIXIUTES c.ovisnrisinessensrsesasmnssssssesssaseneranns «.DLE CUT-OFF
Master switch,. . ] (RRUPRRIRPIIN © |
Gear lightS.. .o ccinnsmnemennmiensisnnssrsmsensss 3 green
FUBL QUANLLY .1 ovcvrsiivsrrenssrssssmasessssieessersssssnssssrsstssasses sessossmeasesassesssses sufficient
T veresssnes et ssasssriesbmessnssvasssssstonsessansasssosesnsssssessassstansrnssnnesenoes neutral
CoWl IAPS ovmierrersisnstsrnrensensesscssnsessssenses .OPEN
Master switch uverermsiieen T ooy OFF
ATTDlANE PAPETS ...uveverrerrresssresnemesesassssnsisasmsrsnsesssens CraTTeT era— checked
Emergency window ........ sasensraensasene N verese SECUTE
OXYBEN PrESSUTC...svevererenrisssrensaserasssssrsersressesssmssessrssnssensonrassorssasensross sufficient
OXYEEN TIBSKS 11vvssveecssissississsesrmrmssrsssnsesmesssssnessoressoessassssssssssmsesennese in place
ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206

REVISED: JUNE 22, 1984 4-3
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G

wdition cesesspmsspsnsanerissssennasiensChECKked

AP LFBCKS.oeresssrrssirnsisnissssssesnssasissensaerrarssns wnesnnsnssesrsansChieCked

P = W e | «checked

and filler caps ...... : : checked

BNLS oisasieaetnssssnsssrinsesssnnnononcsbibiotshasenesns srnrfiss clear

: «removed

(€] drain and check for water

sediment and proper fuel

ar... & checked

............... removed

..... wessapaesnnsssnsssssennnanCli@Cked

UTION: Check that the four screws securing the nose
¢l are present and secure, A screw driver may be needed to
this. Check that the six (three per side) side cowling
eners are present and secure, Check for both the proper
nment of the paint stripes on the cowling and fastener and
the extension of the locking pin indicator in the fastener slat.

RNING: Failure 1o insure the presence and security of
* bowl and cowl side fasteners may result in inflight cowl
aration and loss of aircraft control,

wernresmsanennessnssChecked

rea checked

....... R L onasiitienen i Borenaseni] - weseenChecked

iection (engine) aviee iy «checked

* melgtenses PR N . WL S NP o tar. S checked
TION

udition ...checked

% \eeBECULE

or Locked

1S coreersnnssifossiinssssevasnessansseiisneitines i eciBasne e v G clear

checked

..... removed

{Clear

his wweeneensChiecked

NG

t left wing (3 fuel drains).

LK-1206 ISSUED: SEFTEMBER 18, 1979
REVISED: MARCH 17, 1994
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PA-31, NAVAJO NORMAL PROCEDURES
FUSELAGE (RIGHT SIDE)
General condition.u.....erersrnrirensssoscssessssrsorsesossesssesssssssenss e checked
Static openings..... saresne st b s she e aad clear
ANTERNAS 1oiverirasersasrssesnsssssensssssrossseres checkedHinges and push rods...........
checked
FUSELAGE (LEFT SIDE)
GENEral CONGILION. uvusecisrsessscsaseaartsvesrsssserrasssssasessstsossasstsseeseesens o checked
SIALC OPEMNES c1vvvvssrsrrrsseesssessssssssesmessnsersessessssinmemmamsnsetsssseseeemsssnsesss clear
DOOTS «evecriumrserrsnsinassssssissensnne et sass e arans checked
BEFORE STARTING ENGINES
Preflight inspection........e e ceovmrrnssseescenessssessesssseesssssns e completed
Cabin doors....ceeenrronscesnissennins remenaranen s SECULE
Passenger briefing . tanreesasrre bt s estens completed
SEALS vt s T O T adjusted
Belts and harness ........co.crsrnee dosaansnsanssnssrnranaes tereen SECULE
WARNING
No braking will occur if handle is pulled prior to
brake application.
Parking brake .........., o e e e b e et et e b e pane set
Controls ......... tbrnsaeenna s bbb et aateaes suns besenanns checked
FUEL SEIECIOLS 1.vvvvssnreruerernrssnsesrsssssisnsresrssssscsresesssesssces ST INBOARD
Crossfeed........ . oreeten et b e emsannass sheae vraeenOFF
Fuel fire wall ShULOFTS v.ovvvrerecrsenscsssrnssnsnes et rseres st en b pasaesmeanasa b ess 1o sand ON
Alternate air ............. «.OFF (in}
Circuit breakers ] checked
Electrical switches . . . . wOFF
ARCINALOr CB SWICRES «..ovvvvusuiesessssessanennnssensss resmsseesessssnsrssssssssososssssosss oo, ON
Avionics SWIlChes ........uvues T Ty e T w.OFF
AHEITALE SLALC SOUICE ovvvvusirrssseccssessssrssessrmeesmsssessossommmeeermesssossssesseeseessos
MIXIIEES coovvvssivnsnesisesssssasessssssissossssnasssnsssssssssmasstsssstsrmsesnoess IDLE CUT-OFF
MASIEE SWILCH cev.corrrvesiinsessssarssrmsssnnsissssessessssssscsensastssssssssssssossssssnssse s, ON
Cowl flaps ......... & . & ~OPEN
GAT TIERIS 1ssrunnnsecirsiissinenessssertossssamsssssscsssrssesseresmessnssronne rerrrerrrs 3 green
ARAUNCIANOT PANEL voverceverssssireneensrecrssssosssstvenees . +Press-to-test
Alternator inop. lights ... . . o ON
Pneumatic source malf. lightS......eeresrorsmerennoesnn.n, IR & )\
DOOE BJAF HBILS coeevvssvesrvrssssscesssenssoesesssssssssssmenssssesmassesssmeessssosessssnsnss ouT
Fuel flow lights................ ..checked
Emergency fuel pumps . +QFF
PIOD SYMIC corveeeonsnrctrerssssmusssesssasenemsssesssasssseesmesesssssmmmmmsssesmmoess s OFF
ISSUED: SEPTEMBER 18, 1979 REPORTS: LK-1206
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nd 1o SMOKINg SIEN v ismmnmmsnsemsnmmsenmmmammsasmssinsnes ON
START
START

sitch off when using APU.)

open 1/2 inch

A, forward
1es —e )\ |
RICH
+ Fuel Pump .o ON till 6 gph then OFF
IDLE CUT-OFF
clear
«engaged
/hen eng, starts) advance
+1 pressure checked
inop, light OouT
malf. light R ouT
le (hydraulic check) ........ DOWN then
returns (o neutral
gine repeat first 10 steps thru
“pneumatic malf. light - QUT™”
T

e iesnniiiibasrari w.0pen 1/2 inch
of wenfOrward
hes v s rovsibhases riubbes o ida ON
¢ fuel pump ....... ON (do not prime)
Sieds " clear
PP . e S 1 R o engaged
vhen eng. starts) advance
¢ Tuel PUMPS ccvvinrsirsiisiansiiasssismmsnsssssnns OFF after approx. 3 min.
it procedure .complete

) START
........ IDLE CUT-OFF
BIBE ..o cpeiiiiiensnssasteisipisnsnssnrasanssnsasrestersanssbsnssssens hbneribionessssiiiers ON
........... «..full OPEN
yessessnssnsClEAT
wetngaged
, LK-1206 ISSUED: SEPTEMBER 18, 1979
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When engine starts:
MIXIBEE cuvevrrenecrvvereenseenssseeimsninasnes e Y ERN— advance
..1000 RPM

MaSIEr SWHLCH cuvceriniociiiis bt enresssssnees s ssensrsssasssassssssasnssssseasssasnrses ON
LIZIIS corvvierernsniinns s issnssississesnsssssienenssmsssssssosstsesemssseness sossmmsne as required
HEBLET oottt s sesrsessars s s essssssessssssnssseas as required
Avionics switches,,

GYTOS i ns sttt sess s s sssn s s vavs s assbssesrsetassssnsassabssbensnnsnssomes

Electric trim
Autopilot e
Fuel valves (all positions}

ON and checked
..checked and OFF
checked

RAdios vuvssiiesiensrereriassnnessses checked
Parking brake ...covenrcrrsrinssimemmessenssens O Y e T T T antelease
TAXIING
................ checked
.............. rssasressussrnnsransnerenssesneChecked
ENGINE RUN-UP
WARNING
No braking will occur if handle is pulled prior
10 brake application.
PArKIng DIAKE cvvvvirsisisonncrnmmensiennssinsersnsssssntsrssssssesenss T Tyt set
Mixtures ........... ..RICH
PrOP CONTOLS ..oonvnarcosinsiincssrsnnsessssinmnssssees ssonssssnsssas ressossssarmenseesssones forward
Cowl flaps .occovrsenssne T P T T T T T T T P T T et OPEN
ENging inStrmMeNts. .......covsiriinmsrerrearmssreressrammessrsssssisssessssssssresssstonsases checked
TRROILIES. ..t veencesrernsesresnsrnrssssnnensesesnrnsnnssanes 1500 RPM
Prop controls {max. drop 500 RPM)......vueveree AR .feather checked
GYro Pressure (il BIEED BICY. ..o rmntirrairirarrassrossesrsonmersasessesnsonsssessnd checked
Alternator output......c.corvenne - checked
Alernator INOP. BBILS o sninnssessrrssscasrossencsesressssasnsssrnesassosssass ouT
Annunciator panel lights ....c.eienesrorenns T T T e vessvarannd ouT
ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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x. drop 175 RPM;

ff. 50 RPM) .checked
ols (max. drop 300 RPM) .......courrmivemmemnsensrssssenen@Xercised
600-650 RPM) idle checked
BRI S h b pr et ssanaasaRsonesnasA SRR IR HIRS SOR e ASRE SO s pRae L0 .1000 RPM
ck.. . soksshinsaresraenviksraentesssigioe set

TAKEOFF

and N0 SMOKING SIEN ivcrvrcrerrresresssasssrasarerssesserssess e R ON
OI8 couarns 2 s INBOARD
ity aSufficient
ind props........ . forward
wsrssssmsransnsssssssenssnnnCliecked and set 0° for normal takeoff

checked and set 15° for short field takeoff

ice R s bt O . 7. OFF
irop heat - as required
TRHEBL s nsesssne:85 TEQUITEd
et oo asnsnsenrnnssenensS rEQUired
RAICALON. .ocliimiasssssansigivpssdbimininssiinienarirmsa .set
S e e a8 desired

- S— T —— as required
........ wrmannennnsChecked

7 fuel pUMPS..cciuirerisssrensmassarmsssisnne NS |\ |
...... veesssmsssnsansssassivansianssd OFF

apply and hold
........ = full forward
HEssure weesseniChecked

PP () [.}:L.

' .83 KIAS min,

sre b UP
L P ' wernennebBTTier speed (89 KIAS)
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PA-31, NAVAJO NORMAL PROCEDURES
SHORT FIELD TAKEOFF

...................................................................... apply and hold

T T T full forward

Manifold Pressure wwueaesesiimsiriasnns weenneennnneChecked

Prop speed et T tr et ——— 2575 RPM

BriKeS ..o s st st nss s sasantcasaesens o release

Rotate ............ ST 76 KIAS min,
barrier speed (91 KIAS)

GBAT vt iirimne s rsetmastseasr s e ssatesses s sas s sesnanssarestavesstsna orssnsan retract
Flaps : [PFTTPRPPRIN £ 21 1: (o
Accelerate to Best Single Engine
Rate of Climb Speed
(94 KIAS)
CLIMB
Maximutm Normal Operating Power {when

safely clear of obstacles of 1ETTAINY .c.cevrerrereersensenrenas 39,5" MP, 2400 RPM
Mixture (28 GPH min, 475° CHT max.,

14507 EGT max.) v O T T T T e T T LEAN
CoWL EIAPS o nstismsinstinsesanssessssresessssarassssssessasnsssasbesasasirnes as required
Emergency fuel pumps ....ccovcvienrncnnisesiiresnnns OFF
Seat belts and no SMOKINE SIEN e icinccinioniinninniineeenerrronrasnssesissssssnns ON
OXYEEN v ressssssrrarrases reaiees as required
CRUISE
Emergency fue] PUMPS ...ccciiciminmniiainienermsessasssorsesrsssressssresans as required

Fuel selectors
POWEL 1ivectinrniinene

CoW fIaps .vvivensreninieressscresseessnsssssssssemmerssssene .85 required

MiKIUTE .ooeeriseeressiesinarrannns leancd

DESCENT

MIKIUTES cvvvvoireseeibreesrnsssssssess s sasensssesepmssssassrsssmisranssnasnsensens min. 1350° EGT
...... : ~-JNBOARD

............................................................................................ as required
Oxygen (below 10,000 fL)u.cicimmriiisrimensmormnssomsmsssesssasssssmes OFF
Pitot and windshield heat.., w88 required
ISSUED: SEPTEMBER 18, 1979 REPORT:; LK-1206
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L PROCEDURES PA-31, NAVAJO
E LANDING
$ And 1o SMOKING BIBN vovonsvenrasariernensarransses S wreernias ON
cy fuel pumps +ON
RICH
< OFF
trols 2400 RPM
low 156 KIAS). . DOWN
its R SV U S 3 green
ror T, checked
sasure sesenmuenrnChiecked
b s b snasnssatesnasseussnanssrsssnsonsnsiaa snssss e OFF
p L T RPN ssrerisse e nsennas @8 TEQUIred
AS max, to 25%)
AS max. 40°)
Lights ., .88 required
....... , R s A R ) 3
) LANDING
seevernnnnsfUN fOrward
as required
b 15° in steps
......... O £ )
. SRR UP in steps
— rssnsenneane 34 KIAS min.
LANDING (CLEAR OF RUNWAY)
I8 iieccassimisnnae , SRR © | -1 |
L S— LTI it 2 B Up
1el pumps OFF
sitch (if used) .......vs boebbuesid essrenssnnsess FAN
rols wefOrward
............... ; " srernnnes OFF
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SHUTDOWN

WARNING

No braking will occur if handle is pulled prior
to brake application.

PArking Brake ......ceeevnemivnrenvesronesssessssssasierons T o T T T T set
AVIORICS . vvu s rsesrs st ceessrrsaserent e eas stsssssseasesssorasssbosseesessastorsrss . OFF
APIFD .......... o OFF
Throttles......cccrne, ety e ettt e T — IDLE
Mag grounding..... eesNaEe b e Rttt e b e e £ 04n brareaaras checked
THIOMIES. .1 vvisrstrianisensesereseesseeararsssssssessarsessessassssssnnes T 1000 RPM
LiBRES crvvrviinerrreneerensesniresesnsinennans T T e OFF

HEAEr SWIEH .1 cr i s sssieeesersnssers s isssssssseerssesseenssnsassessesenseranssnsssnens OFF
Electrical EQUIDMENt ..ouuicucruresssisorenesssessaressmssresssssesossssssesesssrsescann 7 OFF
Mixture (1st eng. started)... e I IDLE CUT-OFF
Gear BANAIE....c.cvceeecereirsesessrsstsermsstienssessesssssssessssssssessrasesssonsssssens sooss DOWN
Gear handle (hydraulic check)... wreturned to neutral
MiXture (2nd EIE.) cicrrererrreneesrssmessmsesssssssessrsssssesssssensssnses IDLE CUT-OFF
MBS ovusectrmeresenssnscssnansseanissressrss rossrasensan T veoern OFF
Master switch ....... T T T e e o OFF
ISSUED: FEBRUARY 20, 1951 REPORT: LK-1206
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-31, NAVAJO NORMAL PROCEDURES

4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

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

4.9 PREFLIGHT CHECK

The airplane should be given a thorough preflight and walk-around
check, The preflight should include a determination of the airplane’s
operational status, a check that necessary papers are onboard and in order,
and a computation of weight and C.G. limits, takeoff distance, and in-flight
performance. Baggage should be weighed, stowed, and tied down. A weather
briefing for the intended flight path should be obtained, and other factors
relating o a safe flight should be checked before takeoff.

COCKPIT

Upon entering the cockpit, release the controls if they have been
secured. After ensuring that magneto switches, electrical switches and flap
switch are OFF and that mixiure levers are in IDLE CUT-OFF, turn the
master switch ON, Check that the fuel quantity gauges are operating and
that there is sufficient fuel for the flight. Fuel quanlity gauges indicate the
amount of fuel in the tanks selected on the fuel selector valves. Check that the
three green gear position lights illuminate. Set all trim controls to neutral
and fully open the cowl flaps. Turn OFF the master switch.

While still inside (he airplane, check that the emergency window is
secure and that an oxygen mask is present and operational and properly
stowed if installed, Check the oxygen pressure gauge on the lower left
instrument panel to ascertain that the oxygen supply is sufficient. Check that
the oxygen contro] knob is pushed into the OFF position,

A complete walk-around check should be routinely performed during
each preflight. A set patiern should be established, starting at the cabin door
and proceeding forward, completely around the aitplane, and terminating
upon return to the cabin door.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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NG

ed first along the trailing edge of the left wing, checking the wings,
irfaces, and hinges for damage and operational interference. The
d control surfaces should be free of ice, snow, frost, or other
us substances, Static wicks should be in place and in good
The fuel supply should be checked visually, and fuel caps securely
Fuel vents should be clear of obstructions. If surface deicing is
the boots should be free from defects and flat against the wing
[f tie-downs and chocks have been employed, they should be
before flight, The wing tip and lights should show no signs of

ie underside of the left wing are four fuel drains which should be
‘gined during the preflight check to allow the removal of any
wccumulation of moisture or sediment in the fuel system, and to
| octane by checking the color. Pushing up on the arm of each fuel
¢ for a few seconds should allow sufficient fuel to flow to allow the
f contaminants, Collecting drained fuel in a clear container and
1 it visually is recommended.

anding gear should be examined, The strut should he inflated to
aut 3.25 inches of piston tube when supporting an empty airplane
fuel tanks and full oil and operating fluids. The condition of
its of the strut, the gear doors, the brakes, the gear micro switch,
1d appear sound, and fittings, attachments, screws, hinges, etc.,
: secure. The tire should be inflated to 60 psi, and should be
for breaks, cuts, bruises, cracks, and excessive wear.

: engine nacelle, access panels should be secure, The engine cowl
whee] wells, and nacelle intakes should be clear of debris, bird
Gil quantity can be checked through the access door on the top of
*. The oil filler must be replaced securely.

ropeller blades and spinner should be checked for nicks, cracks,
ither defects. There should be no indication of leakage of oil, fuel,
vids in the area of the wing or on or about the nacelle and landing
ard of the nacelle, the gear mirror should be clean and intact, and
oot fillet should show no signs of stress,

: LK~1206 ISSUED: SEPTEMBER 18, 1979
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NOSE SECTION

Continue from the left wing forward around the nose section of the
airplane. All access plates should be secure. and the general condition of the
nose section should appear sound, Baggage should be securely stowed and
the baggage compartment door completely closed and locked. Battery vents
and heater inlets and outlets should be open and clear. The nose gear should
be checked in the same manner as the main gear, with a proper strut piston
tube exposure of about 3.25 inches, and a proper tire inflation of 42 psi. No
leakage of hydraulic or brake fluid should be present, If a chock has been
cmployed, it should be removed. Landing and taxi lights should be clean and
intact,

If pitot tube covers have been installed, they must be removed, and the
pitot head opening checked and ensured clear of insects, dirt, or other
obstructions. When pitot heat operation is to be checked, the master switch
and pitot heat switch must be turned on, and the pitot head found hot to
touch. Be careful, as the pitot tube gets extremely hot.

The windshield and pilot and copilot side windows should be clean and
the windshield wipers in good condition,

RIGHT WING

Continuing aft and around the right wing, the same checks and
procedures as performed on the left wing should be completed in reverse
order. There are three fuel valves which must be drained under the right
wing. The right aileron includes a trim tab which must be checked,

FUSELAGE (RIGHT SIDE)

Check the general condition of the right side of the fuselage, The
emergency exit window should be secure and flush with the fuselage skin,
and all side windows should be clean and without defects. Antennas and
cables should be in place and securely attached. The openings in the static
pads should be clean and unobstructed.

EMPENNAGE

All surfaces of the empennage should be examined for damage and
operational interference. Fairings and access covers should be attached and
in good condition. Deicer boots should be in good condition and flat against
the surface. The elevator and rudder should be free and in good condition.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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trim controls set neutral, ali trim tabs should be neutral. Check the
of the tabs, and ensure that all hinges and push rods are secure and
ondition. If the tail has been tied down, remove the tie-down rope.

GE (LEFT SIDE)

1¢ left side of the fuselage, the static openings should be clear, side
i clean and sound, and cabin door attachments and hinges
al. If night flight is anticipated, before completing the walk-around
at all exterior lights are operational; the master switch must be ON
1eck.

1 all occupants are boarded, the pilot should check that all cabin
properly closed and latched. The door support cables should be
sition, if necessary, so that they will not interfere with the closing of

TORE STARTING ENGINES

preflight interior and exterior checks have been completed and

ne has been determined ready for flight, the cabin door should be
ind all occupants seated, Check that the aft baggage compartment
ibin cargo area if it is loaded are secure and that tie-downs are used
:essary. Passengers should be briefed on the use of seat belts and
arnesses, the emergency exit, supplementary oxygen, ventilation
ieat adjustment, comfort facilities, etc. The pilot should advise the
s when smoking is prohibited and caution them against handling
equipment, door handles, and the emergency exit, It may be
to inform passengers of sounds or sensations which may not be
o them, but which are assoctated with normal flight. All seats
+ adjusted and secured in position and seat belts and shoulder
properly fastened.

1e parking brake by first depressing and holding the toe brake
i then pulling oul the parking brake handle,

WARNING

No braking will occur if handle is pulled prior
to brake application.
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Check that control levers move smoothly, and adjust the friction
control as desired. Fuel selectors should be set on the inboard tank position,
the crossfeed turned OFF, and the fuel fire wali shutoffs checked open.

Check that the manual alternate air controls on the lower instrument
panel arc pushed in and OFF. All circuit breakers should be IN and
alternator circuit breaker switches ON, All other electrical switches and ail
avionics switches should be OFF. Check that all radio switches, light
switches, and the pitot heat switch are OFF to avoid an electrical overload
when the starler is engaged. The alternate static source control under the left
side of the instrument panel should be OFF, and the mixiure controls should
be in the IDLE CUT-OFF position.

Turn ON the master switch. Three green gear lights should illuminate,
The alternator inoperative lights and pneumatic source malfunction lights
should come on and remain on until the engines are started, The door ajar
lights on the overhead panel should both be out. Check that both cow! flaps
are open. Check the function of the fuel flow warning lights by using the
press-to-test feature. Check the annunciator panel by using the press-to-test
switch. Before starting the engines, turn ON the seat belt and no smoking
signs, and check that passengers comply.

4.13 ENGINE START
NORMAL START

If an external auxiliary power unit (APU) is used for starting, the
master switch and all avionics switches should be OFF until both engines are
running and the power unit is removed. When an APU is used, it is
recommended that the right engine be started first. Open the throttle of the
first engine to be started about 1/2 inch, advance the propeller control
forward, and turn the magneto switches ON. Advance the mixture control o
RICH and turn ON the emergency fuel pump to prime the engine until a fucl
flow of 6 gallons per hour is indicated, then pull the mixture control aft to
IDLE CUT-OFF. Visually confirm that the propeller ares is clear, and
engage the starter. When the engine starts, advance the mixture control
slowly toward the RICH position. Adjust the throttle as necessary to
maintain a speed below 1000 RPM. Check the oil pressure gauge for an
indication. Normally there should be an indication of oil pressure within 30
seconds, In cold weather it may take a few secands longer. If after allowing
sufficient time there is no oil pressure, shut down the engine until the cause is
determined and remedied. Check the fuel pressure gauge,
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¢ to see that the alternator inoperative light and the pnenmatic
a0 light for the running engine are extinguished. To check the
o the hydraulic pump of the first engine started, place the gear
wver in the DOWN position, If the pump Is functioning properly,
:ver will aulomatically return to neutral.

the second engine following the same procedure, The hydraulic
«k should be eliminated from the starting procedures for the
gine. When both engines are running, all waming lights should be
ed.

RT

engines are still warm from previous operation, the mixture
ould remain in IDLE CUT-OFF and the priming steps eliminated.
throttle 1/2 inch, and advance the prapeller control, Tum ON the
witch and the emergency fuel pump. Do not prime! Engage the
hen the engine starts, advance the mixture control. Leave the
+ fuel pump on for approximately 3 minutes to purge the fuel lines
ne and proceed as i a Normal Start (see above).

TART

engine is flooded {by overpriming, for example), the mixture
: pulled to IDLE CUT-OFF. After turning ON the magneto
advance the throttie to the fully OPEN posiion and engage the
lvance the mixture control only afier the engine has started, and
throttie lever to 1000 RPM.

‘ORE TAXIING

APU has been used for start, it should he disconnected and the
itch turned ON,

i and heater may be tumed on as desired, Set gyros and clocks as
jet the altimeter to field clevation. Turn ON and check electric
ON the avionics master switch. Check the autopilot (sec Section
m it OFF. Cheek the fuel selectors in all positions, at the same time
that fuel wamning lights should not illuminate. Check the radios,
sm as desired, Release the parking brake by first depressing and
1e toe brake pedals and then pushing in on the parking brake

LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: JUNE 22, 1984



PIPER AIRCRAFT CORPORATION SECTION4
PA-31, NAVAJO NORMAL PROCEDURES

4.17 TAXIING

While taxiing, apply the brakes to determine their effectiveness. Check
the flight instruments to see that they are functioning.

4.19 ENGINE RUN-UP
WARNING

No braking will occur if handle is pulled prior
lo brake application.

Sel the parking brake. Advance mixture and propeller controls, and
apen the cowl flaps. Check engine instruments to see that they are functional
and that readings are within limitations. (See Section 2.)

The engines are equipped with a dynamic counterweight system and
must be operated accordingly. Use smooth steady movements of the throttle
controls, and avoid rapid opening and closing. Set the throttles to an engine
speed of 1500 RPM. Retard the propeller contrals aft to check feathering;
however, do not allow & drop of more than 500 RPM. Check that the gyro
pressure gauge is reading within the green are.

Check alternator output by pressing first onc and then the other
momentary push butten located on either side of the ammeter. Alternator
output readings should be approximately equal.

Advance the throttles until engine speed reaches 2300 RPM. Check the
magnetlos on each engine by turning OFF, then ON, each of the four
magneto switches in turn. The normal drop when a magneto is turned off is
about 90 RPM. The maximum allowable drop is 175 RPM. The maximum
differential betwcen the magnetos on one engine is 50 RPM. After checking
one magneto, do not check the next until the engine speed returns to 2300
RPM. Operation of an engine on one magneto should be kept to a minimum,

Exercise the propeller levers through their range to check their
operation. Response should be normal. Do not allow speed to drop more
than 300 RPM.

Retard the throttles to 600-650 RPM to check idling. Set the throttles at
1000 RPM; recheck the flight instruments, and reset them if necessary. Set
the desired amount of friction on the engine control levers,
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‘FORE TAKEOFF

belts and no smoking signs should be ON for takeoft, Inboard fuel
15t be used for takeoff; therefore ensure that both fusl selectors are
board tank positions and that the fuel quantity is sufficient. Check
1 is in OFF position.

:k that the mixture and propeller controls are full forward, Check
flaps for proper operation. Extend wing flaps 15°. Visually confirm
t and left wing flaps are equally extended. Retract the flaps. After
begin to move, press and hold the flap test switch, The flaps shouid
the FLAP annunciator should illuminate, Release the flap test
the annunciator should extinguish and the flaps retract to 0°,
flaps are at 0° for a normal takeoff or 15° for a short field takeofT,
» be sure that the propeller synchrophaser, autapilot, and surface
re OFF if instailed. Set trim for takeoff.

ieck alternator output. Turn pitot, propeller, and windshield heat
:essary. Set avionics as required. Set the direction indicator if
+ and set the transponder as required. Make certain that controls
and that all engine instruments are reading within limits. Turn
'y fuel pumps ON for takeoff and release the parking brake. Check
amning lights are illuminated. Do not take off if a fuel flow warning
luminated,

{EOFF
L

¢ holding the brakes with the mixture and propeller levers full
advance the throttles slowty to a manifold pressure of 30 inches of
then continue to advance the thrortles at a normal rate and release
3, Do not allow manifold pressure to exceed 46 inches. Use smooth,
rottle movements, and avoid rapid opening and closing. Propeller
takeoff should be 2575 RPM.

:ngines are adjusted to provide 40 inches Hg. manifold pressure at
tle in standard temperature at sea level. Depending upon altitude
erature it is possible to reach higher (up to 46 inches) or lower
pressures.
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Each engine density controller is set to produce rated takeoff power for
that engine. The takeoff power manifold pressure for each engine will nat
necessarily be the same. However, if the spread in manifold pressure exceeds
1.5 inches during a full throttle climb, the density controiler settings should
be checked and serviced.

AU B3 KIAS, rotate the aircraft and allow it to fly off. Maintain a pitch
attitude which will result in acceleration of the aircraft to 89 KIAS at 50 feet.
Before the airspeed exceeds 129 KIAS, retract the landing pear. Continue to
accelerate to the desired climb airspeed,

SHORT FIELD

The initial segment of the short field takeoff procedure is identical to
the normal procedure except that the brakes shall be held until it has been
determined that each enginc is operating normally at maximum continuous
power. After it has been determined that each engine is operating normally
at maximum continuous power, release the brakes, neutralize the elevator
comtrol and initiate the takeoff roll. Maintain directional control with the
nose wheet steering system only. Avoid making steering inputs with the
brakes as this may result in increasing the takeoff ground roll distance.

At 76 KIAS, rotate the aircraft to achieve an attitude that will result in
an initial climb airspeed of 91 KIAS. Maintain 91 KIAS until the barrier has
been cleared. After the barrier has been cleared, retract the landing gear, the
flaps and accelerate to 94 KIAS (best single engine rate of climb),

4.24 CLIMB

When clearance above obstacles and tesrain permits, reduce to maxi-
mum normal operating power by setting the throttles to 39.5 inches Hg.
manifold pressure and the propellers to 2400 RPM. Lean the mixture to a
minimum fuel flow of 28 gallons per hour at 4 maximum exhaust gas temper-
ature of 1430°F and maximum cylinder head temperature of 475°F. Adjust
the cow! flaps and mixture as necessary to maintain engine lemperature
within limits.

Turn the emergency fuel pumps off one at a time, and check the fuel
gauges and warning lights, At power settings above 75%, maintain the
mixture controls in the full rich position except with maximum normal
operating power setting when the mixture may be leaned as stated in the
preceding paragraph.
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1ough the maximum approved operating altitude for this airplane is
‘eet, under standard atmospheric condjtions and at maximum gross
he multi-engine service ceiling and absolute ceiling are 26,300 feet
00 feet, respectively.

UISE

ing cruise, it is recommended that when the airplane is loaded to a
1L C.G., fuel from the outboard tanks be used first. This will 1end to
¢ C.G. forward with fuel burn-off. Qutboard tanks should be used
:oordinated level flight only. If outboard tanks are used during
descenis or prolonged uncoordinated level flight, power loss may
en if there is appreciable fuel remaining.

‘e inboard tanks must be used for landing, be sure to retain sufficient
‘he inboard tanks for normal descent and landing in addition to
fuel for a possible go-around. It may be necessary to wrn ON the
cy fuel pumps during cruise to stabilize fuel pressure.

cruising speed of the Navajo is delermined by many factors,

18 power setting, altitude, temperature, load and equipment
1. Refer to Section 5 - Performance - for power settings and
ance under various conditions.

Lycoming engines on this airplane can be cruised at any power levet
) BHP to 170 BHP. An engine speed of 2500 RPM, may be used for
n cruise and performance, while a lower engine speed down to 2200
1y be used for more economical cruising conditions. (Refer to the
etting Teble in Section 5 - Performance - for recommended power

ing power changes, move the throttles slowly to the desired power
wait a few seconds for the system Lo stabilize, and then make
ents, if necessary, after leaning the engines. Always return the
i to full rich before increasing power. To increase power, always
RPM (propeller control) before increasing manifold pressure
control). To decrease power, always decrease manifold pressure
n RPM.

maximum service life from the engines, maintain cylinder head
ures below 435°F during high performance cruise operation and
JO°F for economy cruise power. At high altitudes the cylinder head
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temperatures can be maintained within normal limits through careful
leaning and proper adjustment of the cow! flaps. It may be necessary at high
altitudes to enrich the mixture, with partial cowl flap, to maintain normal
temperatures.

Do not lean the engines above 75% power. Never exceed 1650°F EGT.
Refer to Paragraph 4.37 for Leaning Procedures.

Fuel flow warning lights indicate an impending fuel flow interruption
which could result in power lass. Any time fuel pressure drops below 25 psi
the emergency fuel pump should be turned ON,

During cruise, propellers should be synchronized as close as possible.
The control levers can be secured in their settings by use of the friction knob
on the right side of the control pedestal. During flight, monitor fucl gauges
and engine gauges.

4.27 DESCENT

During power reduction for descent, be sure EGT is maintained at
minimum of 1350°F. Throttling back at high altitudes (above 15,000 feet)
without first checking that the mixture has been so leaned could result in
engine power loss.

Set fuel selectors on INBOARD tanks and set power as required for
descent. Adjust cow! flaps as necessary to maintain engine temperatures
within limits.

At altitudes below 10,000 feet, turn OFF the oxygen systern. The pilot
heat and windshield heat may be used as required.

4.29 BEFORE LANDING

When preparing for landing, turn ON seat belt and no smoking signs
and ¢nsure that all eccupants comply. Turn ON emergency fuel pumps, and
set mixture controls te full RICH. If a propeller synchrophaser system is
installed, turn it OFF.

Set the propeller controls to 2400 RPM. Landing gear may be lowered
at airspeeds below 156 KIAS. Determine landing gear extension by checking
the gear position lights. Secondary indications of gear cxtension are the
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f the selector lever to n neutral position and the appearance of the
ir in the gear mirror on the inboard side of the Joft nacelle,

rate the toe brakes to determine if there is sufficient pressure for
braking and make sure that the parking brake is not set. Should
eeze-up (caused by icing of the brake assembly during flight) be
«d, it is recommended that maximum brake pressure be applied
limes to “break-up” possible ice accumulation. The autopilot and
r synchrophaser should be OFF for landing.

:nd the wing flaps as reguired. The maximum speed for up to 25° of
:nsion is 174 KIAS; the maximum speed for 40° flap extension is
S.

ding lights should be temed on as required. Radar should be OFF
ng.

\[.LKED LANDING

balked landing situation, set props full forward and apply power
‘ed, set the flaps to 15° and retract the landing gear. Flaps should
15° uniil obstacles are cleared. A minimum mirspeed of 94 KIAS
¢ atlained.

Before Landing checklist should be completed before all landings;
ifter go-arounds or balked landings are no exception,

TER LANDING (CLEAR OF RUNWAY)

n the airplane is taxied clear of the active unway, cowl flaps should
apened, wing flaps should be fully retracted, and trim set 1o nevtral.
rgency fuel pumps and strobe lights should be tomed OFF.

ay be necessary to use emergency fuel pumps during ground
1 when the outside air temperamse is above 75°F,

e healer is in use, place the heater switch in the FAN position for a
utes to atlow the heater 1o cool down before turning it off, This
jown period is only necessary during ground operation, not when
r is turned off in flight,

with the propeller controls full forward. Unnecessary radio and
| equipment may be shut down,
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4.35 SHUTDOWN

WARNING

No braking will occur if handle is pulled prior
to brake application,

After the airplane is taxied to a stop, set the parking brake. If the
temperaturc is below freezing and the brakes are wet, they should not be set if
there is a possibility of the brakes being frozen. Turn OFF avionics and the
autopilot AP/FD master switch. The heater switch may be wred OFF after
it has cooled down. Turn OFF all other electrical equipment.

Retard the throttle levers to idle power before checking magneto
grounding. Turn both magnetos on one engine OFF, then immediately back
ON. An engine will stop briefly if magnetos are grounded. During this check,
do not allow engines to come to a complete stop.

Advance the throtiles to 1000 RPM to check the battery. With both
engines turning 1000 RPM and all electrical equipment off, if the ammeter
shows a battery charge rate in excess of 25 amps, the battery has a low
charge. In this case, do not stop engines until current drops below 23 amps or
there may not be sufficient battery current for starting.

Leave throttles at 1000 RPM. Since one engine's hydraulic pump was
tested at start, the other should be tested at shutdown. Piace the mixture
control of the first engine started in IDLE CUT-OFF. When the engine has
stopped, place the gear selector handle DOWN. If the hydraulic pump on the
running engine is functioning, the selector will return to neutral, After this
check, place the mixture control of the second engine in IDLE CUT-OFF.
Switch magnetos OFF, and, lastly, turn the airplane master switch QFF,

For mooring instructions refer to Patagraph 8.9,

4.37 LEANING PROCEDURES

When leaning below best power is permitted (refer to Maximum
Manifold Pressure Vs, Altitude graph in Section 5 - Performance), the
engines may be operated at peak EGT or on the lean side of peak EGT as
long as stable engine operation results without exceeding any engine
limitations during steady state or transient conditions.

BEST POWER

To lean the mixture to best power, proceed as follows:
(a) Lean the mixture slowly until EGT has stabilized at peak.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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NOTE
Do not exceed 1650°F EGT,

Enrich the mixtwre 125°F,
At high power setting if 1650°F is reached before peak EGT, refer
to Lycoming Operator's Manual for correct procedure,

CONOMY

lean the mixture to best economy, proceed as follows:
Lean the mixture slowly until EGT has stabilized at peak.

NOTE
Do not exceed 1650°F EGT.
\IDE QF PEAK

ean the mixture on the lean side of peak, proceed as follaws;
At the desired power setting, lean the mixture slowly until EGT has
stabilized at peak.

NOTE
Do not exceed 1650°F EGT.

If peak EGT is 1650°F or less, continue to lean until a maximum of
307 reduction in EGT is obtained. Readjust manifold pressure as
necessary to maintain the desired power setting

If 1650°F EGT is reached before peak EGT is obtained, lean
according to the following procedure

(1) With the mixiure leaned to 1650°F, reduce manifold
pressure until EGT is reduced approximately 75°.

(2) Lean the mixture slowly until peak EGT is obtained.

{3) Lean the mixwre additionally until 50°-100° on the lean
side of peak is obtained. Do not lean into engine
roughness,

(4) Slowly increase manifold pressure to the desired power
setting without permitting EGT to exceed 1650°F,

(5) Carefully adjust the mixture until EGT is 1625° to
1650°F.

I LK-1206 ISSUED: SEPTEMBER 18, 1979
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NOTE

Enriching the mixture will increase the EGT
when operating on the lean side of peak EGT,

(6} Before enriching the mixture, reduce the manifold
pressure as in step (1) to prevent exceeding 1650°F EGT.

4.39 Vsst - INTENTIONAL ONE ENGINE INOPERATIVE SPEED

Vst is a speed selected by the aircraft manufacturer as a training aid for
pilots in the handling of multi-engine aircraft. It is the minimum speed for
intentionally rendering one engine inoperative in flight. This minimum
speed provides the margin the manufacturer recommends for use when
intentionally performing engine inoperative maneuvers during training in
the particular aimplane.

The intentional one engine inoperative speed, Vssg, for the PA-31 is 90
KIAS,

4.41 Vmca - AIR MINIMUM CONTROL SPEED

Vmca is the minimum flight speed at which a twin-engine airplane is
directionally controllable as determined in aceordance with Federal
Aviation Regulations. Airplane certification conditions include one engine
becoming inoperative and windmilling; not more than a 5° bank toward the
operative engine; landing gear up; flaps up; and most rearward center of |
gravity,

Vmca for the FA-31 has been determined ta be 76 KIAS.

The Vmca demonstration, which may be required for the FAA flight
test for the multi-engine rating, approaches an uncontrolled flight condition
with power reduced on one engine. The demonstration and al! intentional
one engine operations should not be performed at an altitude of less than
5000 feet above the ground. The recommended procedure for VMmca
demonstration is to reduce the power to idle on the simulated inoperative
engine at or above the intentional one engine inoperative speed, Vsse and
slow down at approximately one knot per second until the FAA Required
Demonstration Speed, Vmca or stall warning is obtained.

ISSUED: SEFTEMBER 18, 1979 REPORT: LK-1206
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g Is a minimim speed selected by the manufacturer for intentionally
g one engine inoperative in flight for pilot training.

g for the PA-31 is 90 KIAS,

'EMONSTRATION

Landing Gear UP’
Flaps uUp
Airspeed at or above 90 KIAS (Vggg)
Propeller Controls HIGH RPM
Throttle (Simulated Inoperative Engine} IDLE
Throttle (Other Engine) MAX ALLOWABLE
Airspeed reduce approximately | knot per

second until either V0, or STALL
WARNING is obtained

CAUTIONS

Use rudder to maintein directional control
{heading) and ailerons to maintain 5° bank
towards the operative engine (lateral attitude).
At the first sign of either Ve, or stall waming
(which may be evidenced by: Inability to
maintain heading or lateral attitude,
serodynamic stall buffet, or stall warning hotn)
immediately Initiate recovery; reduce power to
idle on the operative engine, and immediately
lower the nose to regain Vggg,

One engine inoperative stalls are not recom-
mended.

der no circumstances should an atiempt be made to fly at a speed
/uca with only one engine operating.
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4.43 SIMULATED SINGLE ENGINE ZERO THRUST

To approximaie single engine flight conditions without intentionally

rendering an engine inoperative, use the following power settings 1o simulate
zero thrust (feathered) conditions.

Mixture control (inop. engine) full rich
Prapeller control (inop. engine}.......c.cmmmssssssnssns high RPM
Throttle (inop. engine) adjust to achieve
RPM tisted below
ZERO THRUST

KTAS RPM
80 1600
90 1800
100 2000
1i0 2200
120 2400
125 2500

Straight line variation between points,

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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PIPER AIRCRAFT CORPORATION SECTION §
PA-31, NAVAJO PERFORMANCE

SECTION §
PERFORMANCE

5.1 GENERAL

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

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

The pilot should use the full Maximum Continuous Power rating of the
engine when safety considerations so diclate,

5.3 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

The performance information in this section is based on measured
Flight Test Data corrected to 1,C.A.O, standard day conditions and
analytically expanded for the various parameters of weight, altitude,
temperature, elc,

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

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

ISSUED: SEFTEMBER 18, 1979 REPORT: LK-1206
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VIEMBER/ To get chart performance, follow the chart procedures.

: information provided in item 5.5 (Flight Planning Example)
a detailed flight plan using the performance charts in this section.
art includes its own example to show how it is used.

[GHT PLANNING EXAMPLE

: following Flight Planning Example illustrates the correct
on of pertinent data presented in this section of the manual.

Associated Conditions

Certain basic information must be gathered when planning a
flight. ‘This information includes departure and destination airport
conditions, en route conditions, and basic aircraft conditions.
Such factors as weather, the status of the runway, the distance of
the flight, the number of passengers, eic., must be determined.
Assume, for example, the following conditions:

(1) Departure Airport Conditions

Outside Air Temperature 17°C
Pressure Altitude 2000 ft.
Wind and Direction 15 kts at 360°
Runway Direction 300°
(2) Cruise Conditions
Ouside Air Temperature -5°C
Pressure Altitude 10,000 ft.
En route Distance 500 naut. mi.
Power Setting 200 BHP
Mixture Setting Best Economy
(3) Destination Airport Conditions
Outside Air Temperature 20°C
Pressure Altitude 2000 ft.
Wind and Direction 10 kts. at 330°
Runway Direction 270°
{4) Aircraft Configuration
Basic Weight (assumed for example) 4000 1bs.
Fuel Tanks (total capacity) 187 gal.
Occupants 6 at 170 1bs. each
Baggage 350 lbs.

T: LK-1206 ISSUED: SEFTEMBER 18, 1979
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(b) Aircraft Loading

The airplane weight and center of gravity may be determined
by utilizing the information given in Section 6 (Weight and
Balance) of this handbook,

The basic empty weight for the airplane as licensed at the |
factory has been entered in Figure 6-7. If any alterations to the
airplane affecting weight and balance have been made, reference 1o
the aircraft Jogbook, Weight and Balance Record (Figure 6-9) or
latest FAA Major Repair or Alteration Form should be made to
determine the current basic empty weight of the airplane,

Use the Weight and Balance Loading Chart (Figure 6-15) and
the Weight, Moment and C.G. Limit graph (Figure 6-17) to
determine the total weight of the airplane and the center of gravity
position,

After proper utilization of the information provided, assume
that the following weights have been determined for consideration
in the Flight Planning Example;

(1) Basic Weight (assumed for example) 4000 1bs.
(2) Occupants (6 at 170 lbs. each) 1020 lbs.
(3) Baggage 350 lbs.
(4) Fuel (187 gal. at 6 Ibs./gal.) i
(5) Ramp Weight (total of above) 6492 tbs,
(6) Landing Weight (takeoff weight

minus item (h), Total Fuel Required) 5975 1bs.

The landing weight cannot be determined until the weight of
the fuel to be used has been established.

Ramp weight is below the approved maximum of 6536 lbs.
Determine that weight and balance calculations have shown the
C.G. position to be within the approved limits.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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Takeoff Distance

After determining the aircraft loading, al) aspects of 1akeoff
must be considered. Conditions of the departure airport and
takeoff weight should be applied to the appropriste Takeoff
Distance graph to determine the length of runway TIECESsary,
Takeoff conditlons for the Flight Planning Example are listed
below:

{1) Wind 15 kts. at 360°

(2) Angle between Flight Path and Wind ~ 360° -300° = §0°

(3) Head Wind Component (from Wind

Component Graphs Figure 5-13) 8 kts,
(4) Outside Air Temperature 17°C
(5) Pressure Altitude 2000 ft.

Using the Normal Takeoff over 50 Feet graph (Figure 5-14)
the tekeoff distances are as follows:

Total Distance 2230 fi.
Ground Run 1650 ft.
Climb

Enteting the exemple conditions of the departure airport and
the cruise altitude into the Time, Fuel and Distance to Climb graph
(Figure 5-25) ylelds the following:

(1) Time to Climb 8.1-15 = 6.5minutes

(2} Fuelto Climb 470-90 = 38.0!bs.

(3) Distance to Climb 15.0-3.0 = 12.0 naut. miles
NOTE

The effect of winds aloft must be considered by
the pllot when computing climb, cruise. and
descent performance,

Descent
Entering the cruise and destination airport conditions into the

Time, Distance and Fuel to Descend graph (Figure 5-43) yields the
following:

(1) Time to Descend 10 -2 =8 minotes
{2) Distance 10 Descend 30.0 -3.5 = 26,5 naut, miles
(3) Fuel to Descend 170 -40 = 1301bs,

I: LK-1206 ISSUED: SEPTEMBER 18, 1979
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(£ Cruise

Subtracting the previously calculated distance to climb and
distance to descend figures from the total en route distance yields
the total cruise distance. For example;

Cruise Distance

= En route Distance - Climb Distance - Descent Distance
=500-12.0-26.5
= 461.5 naut. miles

From the True Airspeed Vs. Pressure Altitude Graphs (Figure
5-27 and 5-29) for 200 BHP, Best Economy Mixture, the cruise
airspeeds are 175 kts at 6500 lbs, and 180 kis at 5500 Ibs.

The average cruise weight is estimated as:
Average Cruise Weight
= Takeoff Wt. - Crujse Di i
Cruise Airspeed at 6500 lbs. x 2
= 6492 -500 x 164
175x2

= 6258 Tbs.

Interpolating thesc values for 6258 lbs. (preliminary cruise
weight), the cruise speed is 176 kis.

Fuel Flow is 27.3 galions/hour (164 lbs./hr.).

Cruise time and fuel may be calculated by the following

formula:

Cruisc Time = Cruise Distance/Cruise speed
= 461.5/176
= 2.622 hours or 157 minutes

Cruise Fuel = Fuel Flow x Cruise Time
=164 x 2,634
= 430 1bs,

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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The previous data can be used 1o calculate an average cruise
weight in the following mannes;
Average Cruise Weight
= Takeoff Wt. - Ramp Fuel - Climb Fue! - Crujse Fuel
2

= 6492-36-38-430
2
=~ 6203 1bs.

If the average cruise weight was found to be significanily
different from the estimated cruise weight, the cruise airspeed
would be changed to coincide with this weight by interpolating
between the appropriate two aircraft weights, For example, had
the average cruise weight been found to be 5700 tbs., then the cruise
speed would be corrected to 179 kts,

Total Flight Time

The total flight time is determined by adding the time to climb,
cruise time, and time to descend. The following flight time is
required for this Flight Planning Example:

Total Flight Time
= Time to Climb + Cruise Time + Time to Descend
=66+ 1568 +8.0
= 172.6 minules

Total Fuel Required

Determine the total fuel required by adding fuel for taxi and
takeoff, fuel to climb, cruise fuel, and fuel to descend. When the
total fuel (In pounds) is determined, dividing this value by 6
lbs./gal, will give the total fuel in gallons to be used for the flight.
Total fuel calculations for the Flight Planning Example are shown
below;

Total Fuel Required
= Fuel for taxi and takeoff + Fuel to Climb +
Cruise Fuel + Fuel to Descend
= 364 38+432+ 13
= 519 lbs. (86.5 gallons}

Tt LK-1206 1SSUED: SEPTEMBER 18, 1979
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(i) Landing Distance

Subtracting the total fuel required from the takeoff weight of
the airplane gives the landing weight:
Landing Weight
= Takeoff Weight - Total Fuel Required
= 6492 - 519
= 5973 lbs.

Destination airport conditions applied to the Wind
Component graph (Figure 5-13) gives the following headwind
component for the Flight Planning Example:

The angle between the flight path and wind is 330° -270° or 60°.

Therefore, the Headwind Component is 5 kts.

From the Landing Distance over 50 Feet graph (Figure 5-47),
with the destination airport conditions, the distances required for
landing for the Flight Planning Example are as follows:

(1) Total Distance 2030 ft.
(2) Ground Roll 1620 ft.
ISSUED:; SEPTEMBER 18, 1979 REPORT: LK-1206
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CRUISE PERFORMANCE - 200 BHP - 2300 RPM (Approx, 65%)
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CRUISE PERFORMANCE - 140 BHP - 2200 RPM (Approx. 45%)
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-31, NAVAJO WEIGHT AND BALANCE

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 airplanc offers a flexibility of loading, it cannot be flown with
the maximum number of adult passengers, full fuel tanks and maximum
baggage. With this loading flexibility comes responsibility. The pilot must
insure that the airplance is loaded within the loading envelope before 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 oo 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 cven spins;
and spin recovery becomes more difficult as the center of gravity moves aft of
the approved limit.

A preperly loaded airplane however, will perform as intended. Before
the airplane is licensed it is weighed, and a basic empty weight and C.G
location is computed (basic empty weight consists of the standard emply
weight of the airplane plus the optional equipment). Using the basic empty
weight and C.G. locations 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.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 6-1
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he basic empty weight and C.G. location are recorded in the Weight
ialance Data Form (Figure 6-7) and the Weight and Balance Record
re 6-9). The current values should always be used, Whenever new
ment is added or any modification work is done, the mechanic
1sible for the work is required to compute a new basic empty weight
%.G. position and to wrile these in the Aircraft Log Book and the
it and Balance Record. The owner should make sure that it is done,

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

he following pages are forms used in weighing an airplane in
ction and in computing basic empty weight, C.G. position, and useful
Note that the uscful load includes usable fuel, baggage, cargo and
1gers. Following this is the method for computing takeoff weight and

IRPLANE WEIGHING PROCEDURES

t the time of licensing, Piper Aircraft Corporation provides each
ne with the basic empty weight and center of gravity location. This
s supplied by Figure 6-7,

he removal or addition of equipment or airplane modifications can
the basic empty weight and center of gravity. The following is a
ing procedure 1o determine this basic empty weight and center of
y location:

) Preparation

(1) Becertain that all items checked in the airplane equipment
list arc installed in the proper location in the airplane.

{2) Remove excessivedirt, grease, moisture, foreign items such
as rags and tools from the airplane before weighing,

{3) Decfucl airplane. Then open all fuel drains until all remain-
ing fuel is drained. Operate engine on each tank unti! all
undrainable fuel is used and engine stops.

(4) Fili 10 full capacity with oil and operating Nuids.

)RT: LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: JUNE 22, 1984



PIPER AIRCRAFT CORPORATION SECTION 6
PA-31, NAVAJO WEIGHT AND BALANCE

{5) Place pilot and copilot seats in a ceater position on the seat
tracks, Put flaps in the fully retracied 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 buikding to prevent etrors
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 airplanc (refer to Figure 6-3) deflating nose wheel tire,
to center bubble on level.

{c) Weighing Airplanc

With the airplane level and brakes reicased, record the weight
shown on each scale. Deduct the tare, if any, from cach reading.

AIRPLANE AS WEIGHED
(Including full oit and operating fluids but no fuel)

Scale Net
Scale Position and Symbol Reading Tare Weight

Nose Wheel {N)
Right Main Wheel (R}
Left Main Wheel (L)

Weight (as Weighed) (T

WEIGHING FORM
Figure 6-1

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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Center of Gravity

(1) The foilowing geometry applies to the PA-31 airplane when it
is level, Refer to Leveling paragraph 6.3 (b),

§ WAin SPaR

AL R LEVELING PROVISIONS
: o LONGITUDINAL - RIGHT SIDE OF FUSELAQE
— 15.0 STATIONS 3.3 AND 80,7
I ] LATERAL - LEVEL ACROSS TWO CENTER
L SEAT RAILS
LEVELING DIAGRAM
Figure 6-3

(2) C.G. Arm of airplanc as weighed =
(137 + 15) - (103.6) (N} =
T

Inches Aft of Datum

T: LK-1206 ISSUED: SEPTEMBER 18, 1979
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PA-31, NAVAJO WEIGHT AND BALANCE

{e) Basic Empty Weight

Arm
Weight x (Inches Aft =Moment
Item (Lbs) of Datum)  (In-Lbs)
Weight (as Weighed)
Unusable Fuel (4.7 gal.) 28.2 137.0 3863
Basic Empty Weight
BASIC EMPTY WEIGHT
Figure 6-5

6.5 WEIGHT AND BALANCE DATA RECORD

The Basic Empty Weight, Center of Gravity Location and Useful Load
listed in Figure 6-7 are for the nirplane as licensed at the factory. These

figures apply only to the specific airplane serial number and registration
number shown.

The basic empty weight of the airplane as licensed at the factory has
been entered in the Weight and Balance Record (Figure 6-9). This form is
provided to present the current status of the airplane basic empty weight and
8 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,

ISSUED: SEPTEMBER 18, 1979 REPORT: LX-1206
REVISED: JUNE 22, 1984 6-5
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MODEL PA-31 NAVAJO

Alrplane Serial Number 31-8112074

Registration Number

Date
AIRPLANE BASIC EMPTY WEIGHT
C.G. Arm
Weight x {(Inches Aft = Moment

Item {Lbs) of Datum)  (In-Lbs)
d Empty Weight*
il Equipment (if applicable)
mpty Weight

:andard empty weight includes full oil capacity, full operating fluids
7 gallons of unusable fuel.

PLANE USEFUL LOAD - NORMAL CATEGORY OPERATION
ax. Ramp Weight) - (Basic Empty Weight) = Useful Load

36 )bs.) - ( Ibs.) m Ibs.

IS BASIC EMPTY WEIGHT, C.G. AND USEFUL LOAD ARE
'HE AIRPLANE AS LICENSED AT THE FACTORY. REFER

'PROPRIATE AIRCRAFT RECORD WHEN ALTERATIONS
BEEN MADE,

WEIGHT AND BALANCE DATA FORM
Figure 6-7

T LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: JUNE 22, 1984
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Moment
/100

InUINEMIY AL
Empty Weight

WL
(Lb)

Moment
/100

Weight Change
Arm
{in.)

£d
-} paaoway
(+) pappy

Description of Article
or Modification

‘ON Wi

8

Q

WEIGHT AND BALANCE RECORD (cont)
Figure 6-2 (cont)
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6.7 GENERAL LOADING RECOMMENDATIONS

{(n) When carrying | ta 5 occupants in forward seats, rear baggage may
be requied to bring the loaded airplanc’s C.G. within allowable
limits.

(b} When caerying more than 5 occupants, fuel and/or baggage may
have to be reduced.

{c) When carrying G occupants, distribute load between front and
rear baggage compartments,

(d) When carrying 7 or & occupants, load forward baggage
compartment first and locate heaviest occupants forward.

(e) When carrying & occupants, forward baggage may be required to
bring the loaded airplane's C.G. within allowable limits.

() Observe zero fucl weight limitations.
NOTE

These general loading recommendations
suggest normal proper loading procedures. The
charts, graphs, instructions, and plotier should
be checked to assure that the airplane is within
the allowable weight vs, center of gravity
envelope.

CENTER OF GRAVITY RANGE (Gear Extended)

(+134.0) to (+138.0) 10 6536 Ib. (Max. Ramp Weight)
(+134.0) to (+138.0) to 6500 1b. (Max. Tokeoff Weight)
{+128.5) to (+138.0) to 6000 Ib.

(+120.0) to (+1238.0) to 4800 1b. or lower

Straight line variation between points given

[SSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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EIGHT AND BALANCE DETERMINATION FOR FLIGHT

Add the weight of all items to be loaded to the Basic Empty
Weight.

Use the Loading Chart (Figure 6-15) 1o determine the moment of
all items to be carried in the airplane.

Add the moment of all items to be loaded 1o the Basic Empty
Weight moment.

Divide the total moment by the total weight to determine the C.G.
location,

By using the figures of item (a) and item (d) (above), locate a point
on the Weight, Moment and C.QG. Limits graph (Figure 6-17). If
the point falls within the C.G. envelope, the loading meets the
weight and balance requirements.

Location of the point on the Weight, Moment, and C.G. Limits
graph indicates whether the airplane is slightly nose heavy or
slightly tail heavy and can assist in setting pitch trim for takeoff.

IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT
iR TO INSURE THAT THE AIRPLANE IS LOADED
ZIRLY. THE CHARTS, GRAPHS, INSTRUCTIONS, AND
FER SHOULD BE CHECKED TO ASSURE THAT THE
ANE 1S WITHIN THE ALLOWABLE WEIGHT VS. CENTER
AVITY ENVELOPE.

{T: LK-1206 ISSUED: SEPTEMBER 18, 1979
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PA-31, NAVAJO WEIGHT AND BALANCE
ITEM WT. LBS. ARM-IN, MOMENT

Basic Airplane | 4]3(4}9 128.0 515|6(6(010

Revised Airplane

Pilot's Seat 1{7({5s 119.0 21018(0{0

Copilot's Seat 113(0 119.0 1|{5)5[0]0

Seat No. 3 114]0 166/159 (Reversed) 2|3|2]|0(0

Seat No. 4 116|0] 166/159 (Reversed) 2]16|6]040

Seat No. 5 198.0

Seat No, 6 198.0

Seat No, 7 229.0

Scat No. 8 242.0

Fwd. Baggage 43.0

Rear Baggage 255.0 348(3|0|0

Inbd. Fuel 126.8 7

Outbd. Fuel 148,0 617|8

Other

Total Wt. 6|1;6]0 Total Moment (214|600

C.G. Location for Take-off 133.9 from Figure 6-19

SAMPLE LOADING PROBLEM

Figure 6-11

ISSUED: SEPTEMBER 18, 1979

REPORT: LK-1206
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SHT AND BALANCE PA-31, NAVAJO
ITEM  WT. LBS. ARM-IN. MOMENT
Airplanc

ed Airplane

s Seat 119.0

ot’s Seat 119.0

No. 3 = 166/ 159 (Reversed)

No. 4 166/ 159 {(Reversed)

No. § 198.0

No. 6 198.0

No. 7 229.0

No. 8 242.0

Baggage 43.0

Baggape 255.0

Fuel 126.8

1. Fuel 148.0

otal Wt, Total Moment

C.G. Location for Take-off

WORK SHEET
Figure 6-13

JRT: LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: FEBRUARY 24, 1980
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HT AND BALANCE PA-31, NAVAJO
BAGGAGE
Fwd Baggage Rear Baggage
Arm 43 Arm 255

ght Momeat/ 100

} 4 26

) 9 51

) 13 77

} 17 102

) 22 128

) 26 153

) 30 179

) 34 204

) 39 230

) 43 255

) 47 281

) 52 306

) 56 332

) 60 357

) 65 383

) - 408

) — 434

) — 459

} - 485

) - 510

LOADING CHART (cont)

Figure 6-15 (cont)

‘RT: LK-1206 ISSUED: SEPTEMBER 18, 1979



PIPER AIRCRAFT CORPORATION SECTION 6
PA-31, NAVAJO WEIGHT AND BALANCE
FUEL
Weight Inboard Tanks Qutboard Tanks
Gallons Lbs, Am= 1268 Arm - 148.0
Moment / 100

5 30 38 44

10 60 76 89
15 90 114 133
20 120 152 178
25 150 190 222
30 180 228 266
35 210 266 K111
40 240 304 355
45 270 342 400

50 300 380 444
55 330 418 488
60 360 456 533
65 390 495 577
70 420 533 622
75 450 571 666

777 466 —_ 690
80 480 609 —
85 310 647 —
90 540 685 —_
95 570 723 —_
100 600 761 -—
105 630 799 —
109.6 658 834 —_

1.2 gals, unusable fuel in each inboard tank and 1.15 gals. unusable fuel in
each outboard tank included in basic weight (28.2 Ibs., 3863 in. Ibs. total)

LOADING CHART (cont)
Figure 6-15 (cont)

ISSUED: SEPTEMBER 18, 1979
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PA-31, NAVAJO WEIGHT AND BALANCE

6.11 WEIGHT AND BALANCE VISUAL PLOTTER

The Weight and Balance Visual Plotter furnished with this airplane is a
weight and center of gravity computing device.

The face of the plotter displays the slots used for plotting and the
graphic center of gravity envelope. On the back of the plotter are printed
instructions for use and general loading recommendations. The center of
gravity envelope on the face shows all allowable moment conditions between
3600 and 6500 pounds, with the limits outlined in red.

The “Basic Empty Weight and Center of Gravity” location is taken from
the Weight and Balane Form (Figure 6-7), the Weight and Balance Record
(Figurc 6-9} or the latest FAA major repair or alteration form,

CAUTION
It is the responsibility of the owner and pilot to
ascertain that the zirplanc always remains
within the allowable weight vs, center of gravity
envelope while in flight.
6.13 INSTRUCTION FOR USING PLOTTER

(n) Instructions for using the plotter are printed on the back of each
plotter. To use the plotter, proceed as follows:

1. Locate point on plotter face corresponding to the"Basic
Empty Weight™ and “C.G." location.

2. “Zero" the “Occupants, | st & 2nd" slot over the “Basic Empty
Weight” point; Establish new point at weight corresponding
1o occupants’ weight.

3. For 3rd & 4th Seats, repeat step 2 from point 2, using proper
slot for aft or forward facing seats,

4. For 5th & 6th Seats, repeat step 3 from peint 3,
3. For 7th Scat, repeat step 4 from point 4,
6. For 8th Seat, repeat step 5 from point 5.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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7. Zero the “Front Baggage" slot over point 6: Establish new
point at weight corresponding to front baggage weight.

8. For “Rear Bagpage” repeat step 7 from point 7,

9. For “Nacelle Locker Baggage” zero “Nac Locker Rear” siot
over point 8: Establish new point “R" corresponding to the
tolal baggage weight in the rear half of both lockers.

Zero “Nac Locker Fwd" slot over point “R"; Establish
new point “F” corresponding to the total baggage weight in
the forward half of both lockers.

10, *“Zero" the “Inboard Fuel" slot over point “F"; Establish new
point at fuel quantity desired.

11. For “Outboard Fuel” repeat step 10 from point 10.
NOTES

Should the fuel slot leave the “C.G, Envelope™
(outlined in red) between 134 and [38 inches,
the fuel indicated at the exit point is maximum
allowable,

Should the fuel slot leave the “C.G. Envelope™
other than between 134 and 138 inches, the
bapgage or passenger load should be
redistributed forward or aft as required, to
allow a higher load.

3) Refer to paragraph 6.7 for General Loading Recommendations.

RT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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ZARGO LOADING

hen seats are removed for cargo stowage, the Basic Empty Weight
wresponding C.G. must he corrected prior to determination of the
g schedule, The weights and arms for these seats are:

Tiem Weight Am Moment/ 100

¢ 4th Seat
Facing (each) 26 166 43
¢ 4th Seat
acing (each) 26 159 41

6th Seat (each) 26 198 51
11} 26.0 229 60
eat 25.0 242 61

large cargo door can be installed adjacent to the main cabin entrance
3 facilitate cargo loading. The door provides an additional fuselage
g (17 inches long and 29 inches wide) which results in a tota) access
of over 44 inches. A quick disconnect pin is provided on the main
entrance door cable which permits maximum utilization of the
nal opening provided by the optional cargo door.

ie cargo barrier installation provides the necessary equipment to
load the cabin area of the fuselage, establishes a protective barrier for
*kpit area, and presents instructions for cargo loading and weight
.ons, This optional installation includes cargo rollers, tie down straps,
iet, equipment container and a cargo blanket.

loading placard (Figure 6-21) is mounted in the rear of the aft baggage
rtment and clearly defines the limitations and procedures for cargo
g. This information should be used in conjunction with the
ion presented in the Weight and Balance section to assure a weight
uer of gravity within the limits of the airplane.

rgo barriers and restraining equipment are limited as follows:

Cargo barriers - Maximum restraining capacity of 1280 lbs, at 24
in. C.G. height of cargo.

Cargo net - maximum restraining capacity of 1280 Ibs. at 24 in,
C.G. height of cargo.

RT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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{¢) Cargo straps - maximum restraining capacity of 150 Ibs. at 12 in.
C.G. height of cargo.

{(d) Baoggage tie down rings attached to seat tracks - maximum
restraining capacity of 200 lbs. each.

{¢) Baggage tie down rings attached to Wedjit plates - maximum tie
down capacity of 200 Ibs, each,

Weight and C.G. computations of individual items should be calculated
before actual loading. When loading items of identical weight with an even
weight distribution, the C.G. can be determined for ali the items in the center
of the load. All items of unequal weight should be figured separately. Also,
compute the load weight and C.G. first; then compute fuel weight and total
C.G. to allow for the possibility of the C.G. moving aft of the allowable aft
C.G. limit while burning off fuel.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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Figure 6-21
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Generally, heavier items should be loaded in section B (see cargo
loading placard) and lighter items in sections C and D.

NOTE

When loading heavy items, it is reccommended
t0 instalt 2 post under the tail skid to prevent
the tail from settling while loading. The parking
brakes should also be set.

In most cases the forward baggape compartment must be londed in
order to utilize sections C and D. The empty weight of the airplane does not
include the cargo barrier installation equipment; however, the cargo barrier
equipment was included and the passengers’ seats removed in the basic
airplanc weight and C.G. in the following Joading example:

(a) Example loading:

Weight X Arm - Moment
AJC Basic Weight 4354 127.4 554,700
Pilot i70 119.0 20,230
Load Section A 50 43,0 2,150
Load Section B 400 147.0 58,800
Load Section C 250 210,0 52,500
Load Section D 150 255.0 38,250
Lond Section E 100 192.0 19,200
TOTAL 5474 136.2 745,830
Inboard Fuel 107.4 gal 644 126.8 81,659
Qutbeard Fuel 63.6 gal 382 1480 56,536
6500 136.0 884,025

In the above example, the aircraft falls within the limits (both C.G.
weight and zero fuel gross weight).

ISSUED; SEPTEMBER 18, 1979 REPORT: LK-1206
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SECTION 7

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The PA-31 Navajo is a twin-engine, retractable landing gear, multi-
purpose airplane. Its spacious cabin is available with a variety of optional
cabin arrangements and furnishings to allow the aitplane to be equipped to
serve the individual needs of the owner.

Pilot and passenger comfort accessories, custom seating arrangements
and flexible loading eccommodations coupled with air navigational
equipment, flight safety aids, speed and range, avail the PA-3] Navajo for
use in a variety of operational situations.

7.3 AIRFRAME

A primary structure of reinforced and stress tested metal construction
provides the basis for the rugged Navajo airframe. The nose, tail cone, and
other flight surface extremitics are of tough fiberglass.

The fusclage is an all metal, semi-monocoque structure with riveted
skin. It consists of three basic units: the nose section, the cabin section, and
the tail section. Removable access plates and inspection panels are

incorporated into the fusclage skin to aid in equipment inspection and
repair.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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arge panoramic windows. which include a two-picee windshicld, five
indows and pilot and copilot storm windows, furnish an unobstructed
‘rom the cockpit or cabinareus. The four forward windows on cach side
Tusclage are of double-pane construction 1o reduce window fogging.
ilotand copilot storm windows are located in the farward lower seetion
h pilots side window, To open. release the kueh on the lower portion ol
indow and swing the storm window in and forward., The storm
s are casily removed by pulling the hinge pin. A heated pilons
hield is oftered ns optienal equipment to prevent windshicld fogging
fing.

n the right side. the second side window alt of the copilots windshicld
mbination window emergency exit. As i safety feature, the exit cin he
ed by removing the plexiglss cover lrom the release mechitnism falt ol
mlow ), pulling the relense handle down and pushing out on the exit
¢ 7-1)

ar euse of entry and exit. o large, Iwo-piece Gibin enteance door is
led on the left side ol the fuselige. just aft of the wing. The door
ites in the middle with the upper hali. which incorporates the att
gular side window, swinging upward and the lower half, w hich houses
bin ¢entrince steps. swinging downward. 1o apen the door from the
¢. push on the upper portion of the door handle and pull upwird on
wer portion of the handle, With the lock mechanism now released,
the bottem hall of the door and pull om the steps. {Later models are
wd with an autoniic step extender.) On carlicr models, ritise the
half of the door upnl it locks. The door is elosed Tront the ontside by
ig upward on the Kaurled eylinder on the upper door support and
ng the upper hall of the daor. On later models., pull the upper hall oum-
vlew inches and release it From this position the pas spring suppon
ish the doar [ully open and support it in the open position, 1o close,
¢ upper doar down and push it into the elosed position. Next, rise the
hall of the door. muking sure the door suppurt cords do not caieh in
ar frame, and push in on the door halves and the door handle until the
vseeurely latched. Asasafety feature, a locking bolt is attuched to the
of the upper hall of the entrance door, When the door is closed [rom
the cabin, the bolt is meved to the right across the metal strike plae
ment on the door frame. This feature provides added protection inthe
he cabin door should unlatch during Might due to improper latching,
*n the door from the inside. pull the bolt 1o the left, push in and hold
'k bunton (adjacent 1o the doar handle. Figore 7-3), pull the handle,
the bottem hall’ of the door and Jower the steps, (Liter maodels are
ed with an antomatic siep extender.) On carlicr models, raise the
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r half to the locked position. On later models, push the upper half
ard a few inches and release it, The gas spring support will push the
futly open. Closing the door from the inside is performed similarly to
utside closing procedure. The door should be checked to insure proper
ng by irying to pull the handle to the open position without pushing the
button and checking that the bolt has been properly attached.

iach wing is an all-metal, full-cantilever type construction with a
vable fiberglass tip. The wing panels incorporate an I-beam main spar
:xtends into the center of the fuselage, where the spars are joined with
strength buut fittings, making in effect, one continuous main spar. This
spar is also attached at each side of the fuselage as are the front and rear
spars, The main landing gear Is housed in wheel wells built into the
r surface of the wings and is enclosed by doors when the gear is
:ted. Two flexible bladder-type fuel cells in each wing house the fuel.

\ilerons are all metal and are fully balanced. The right aileron
porates a irim tab that is adjustable through a control in the cockpit,

"he all-metal flaps are electrically activated by an airfoil-shaped control
¢ instrument panel. When the flap control is moved to the UP or DN
on, power is transferred from an electric molor to a screw (ransmission
gh a flexible shaft. A flap indicator, mounted on the instrument panel
: the flap control, is used to position the flaps to the desired seiting.

"he engine nacelies are an integral part of the wing. They provide a
nlined structure for the engines.

‘he empennage consists of a vertical stabilizer (fin), a rudder, a
antal stabilizer and elevators. The rudder and elevators both have trim
which are controlled from the cockpit, The empennage group
onents are metal cantilever structures with removable fiberglass tips.
the vertical and horizontal stabilizers incorporate two-channel main
that run the length of the stabilizer and attach to the aft bulkhead
ibly of the fuselage.

Jl structural components are completely zine chromate-primed and the
or surfaces are coated with polyurethane paint.

JRT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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7.5 ENGINES AND ACCESSORIES

The PA-31 Navajo is powercd by two six-cylinder, fuel injected,
turbocharged Lycoming engines rated at 310 HP at 2575 RPM. Both engines
arc air-cooled and have top side exhaust incorporating oil jets for internal
piston cooling.

Both engines are Lycoming TIO-540-A2C Series. They are cquipped
with gearcd starters, two magnetos (each engine), 28-volt 70-amp sclf
rectifying alternators, shiclded ignition systems, turbochargers, hydraulic
pumps, oil filters, oil coolers, pneumatic pressure pumps and three bladed
propellers. The alternators are belt-driven by pulleys mounted on the starter
ring gear.

The turbocharger (Figure 7-5) is designed to increase the power output
and cfficiency of the engine by supplying compressed air to the engine intake
manifold. This allows the engines to operale at peak power at much higher
altitudes than normally aspirated engines. Power 1o drive the turbocharger is
extracted from energy in the exhaust gases, which arc ducted through the
wrbine and then exhausted overboard at the bottom of t(he nacelles in the
arca of the cowl flaps.

The fuel injection system is based on the principle of measuring engine
air consumption by use of a venturi tube and using the airflow florces to
control fuel flow to the engincs, Fuel distribution to the individual cylinders
is obtained by the usc of a fuel flow divider and air bleed nozzies. Idle cut-offs
arc incorporated in the injectors and should always be used to stop the
cngines. This is accomplished by pulling the mixture conirol levers to the
rearmost position,

An automatic alternate air induction system is provided for each
engine. In the event the induction air filters become obstructed by ice or
other foreign particles, the induction air doors will open automatically to
prove air to the enginc.

Two manual alternate air controls are located to the right of the control
pedestal to allow the pilot to select alternate air if the automatic feature
should fail.

The cowl! flaps, located on the bottom of the engine nacelles, are
electrically operated by swilches located on the bottom of the control
pedestal. Cowi flaps should be positioned to maintain temperatures within
the normal operating range. Remote indicating gauges, located next to the
switches, give the pilot a visual indication of cowl flap position.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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he engines are equipped with doors on the induction housings which,

event of a turbocharger compressor failure, automatically revert the
es to normally aspirated air. Under these conditions approximately
of normal rated power, or 232 HP, will be at sea level.

ngine mounts are of steel tube construction incorporating vibration
ving dynafocal mounts. The engine cowlings are cantilever structures
ucted of a combination of fiberglass and metal attached at the fire
Quick release fasteners provide prompt removal of the top cowl. To
e the bottom cowl, the cowl flap must first be disconnected,

e lubrication system is of the pressure wet sump type. The oil pump

is located in the accessory housing, draws oil from the oil suction
located in the sump. The oil from the pump then enters the accessory
g which feeds the oil to a connection on the rear face of the accessory
8 where a flexible line leads the oil to the external oil cooler. An oil
is attached to the engine mounts on the lower left side below each
+ Qil under pressure from the cooler returns 1o a second connection on
:essory housing from which point a passage conducts the oil to the oil
re filter. Oil flow to the oil cooler is controlled by a thermastatic valve.
ive is normally open with cold il so that the oil will by-pass the cooler
cker warm up. As the oil is warmed, the valve closes causing the oil to
iru the oil cooler,

e oil filter element, located on the accessory housing, provides a
of filtering from the oil any solid particles that may have passed
b the suction screen in the sump, After being filtered, the oil is fed
1 a passage to the oil pressure relief valve, located in the upper right
" the crankcase in front of the accessory housing. This relief valve
es the engine oil pressure by allowing excessive oil to return to the
white the balance of the pressure oil is fed to the main oil gallery in the
alf of the crankcase. Residual oil is returned by gravity to the sump,
ifter in passing through a screen it is again circulated through the engine.

gine instruments are either mounted horizontally across the top of

ter instrument panel or stacked vertically at the right side of the center
Additional engine gauges are located in the right instrument panel,

T LK-1206 ISSUED: SEPTEMBER 18,1979
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"he recommended period for engine overhaul is at 1800 hours. This
is based on Avco-Lycoming service experience. From time to time
ming revises the recommended overhaul period through a Service
iction, The pilot should check with his dealer for the latest overhaul
4 on his engines and any additional Lycoming service information.
ition beyond the recommended overhaul period is at the discretion of
serator.

n order to obtain maximum engine efficiency and time between
auls, the pilot should read and follow the procedures recommended by
vco-Lycoming Operator’s Manual for his engines.

NGINE CONTROLS

ngine conirols include a throttle, a propeller control, and a mixture
3l for each engine (refer to Figure 7-13). These controls are located on a
ol pedestal in the center of the cockpit below the instrument panel,
: they are accessible to both pilot and copilot.

he throttle levers, on the far left of the control pedestal, are used to

manifold pressure. The throttle levers adjust from fully open in the
ore) position, through the idle position, to fully closed at the bottom
of their travel. The throttle controls incorporate switches which activate
r unsafe horn if the gear is not in the Down-Locked position and the
- is reduced 10 12 inches of manifold pressure. If the gear is not Tocked
, the horn will sound until the gear is down and locked or until the
- setting is increased. This is o safety feature to prevent an inadvertent
ip landing.

he propeller controls are located in the center of the control pedestal.
are used to adjust the propeller speed from increase RPM at the top of
sravel, through decrease RPM, to the feathered position at the bottom
iir travel, A governor maintains a constant propeller speed once the
Tler control is set.

he mixture controls at the far right of the control pedestal adjust the
fuel ratio. The full rich position is at the top position and the full lean to
ut-off positions at the bottom. The mixture controls are also used to
own the engines in the fully aft or idle cut-off position.

JRT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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A friction adjustment knob on the right side of the contro! pedestal may
be adjusted to increase or decrease the effort needed to move the control
levers or to hold the controls in a selected position.

7.9 PROPELLERS

The propellers are Hartzell, three-blade, constant speed, controllable
pitch and full feathering. The propellers incorpotate a Harizell FC8468-6R
btade with HC-E3YR-2ATF hubs, Propellers are independently controlled
by propeller gavernors, onc mounted on cach engine, and its corresponding
propeller control lever in the center of the control quadrant on the pedestal,

A combination of nitrogen or air pressure, a spring, blade counter-
weights and governor regulated oil pressure is utilized to change the pitch of
the propeller blades, Nitrogen or air pressure is supplied from the
precharged propeller chamber. (Refer to Section 8 - Airplane Handling,
Scrvicing and Maintenance), The nitrogen or air pressuse, spring and blade
counter-weight force is utilized 10 move the blades to the high pitch (de-
creased RPM) and feathered position and the opposing governor regulated
oil pressure moves the blades to the low pitch (increased RPM) position. As
the propeller control lever is moved forward, which increases the propeller
RPM, a valve in the propelter governor allows increased oil pressure to enter
the propeller hub and move the blades to the low pitch (increased RPM)
position. Moving the propeller control lever aft decreases the propeller
RPM as the propelier governor decreases the oil pressure to the hub and the
nitrogen or air pressure, spring and blade counter-weights move the

propeller blades to the high pitch (decreased RPM) or, if selected, the
feathered position.

Feathering is accamplished by moving the propeller control fever full
aft, through the low RPM detent, into the feathering position. Feathering
takes place in approximately seven seconds. The low RPM detent is
incorporated Lo prevent inadvertent feathering. ‘To unfeather the propeller
(in flight), move the propeller control lever forward, beyond the low RPM
detent, to increased RPM position and engage the starter. As the engine
cranks over the governor will begin to unfeather the blades and windmiiling,
which speeds up the process of unfeathering, will 1ake place.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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¥hen the engines are shut down, the propeller control levers should be
n the increased RPM position, The nitrogen pressure will move the
s to the decreased RPM position by forcing most of the oil from the
This prevents damage to the propeller during cold weather starts. The
aitch stops will prevent the nitrogen pressure from moving the blades to
athered position,

‘ull propeller feathering and unfeathering should not be practiced on
round due to excessive vibration of the power plant installation. In
feathering should be practiced only to familiarize the pilot with the
t procedures. In the event feathering becames necessary during flight,
‘eathering and Unfeathering procedure outlined in Section 3 -
gency Procedures should be followed.

LANDING GEAR

‘he Navajo is equipped with a hydratlically actuated, fully retractable,
le landing gear system. The gear incorporate air-oil type oleo struts,
ravel of the strut from the fully extended to fully compressed position is
185 on the nose gear and 9 inches on the main, with a required extension
§ inches of strut exposure under a normal static load condition. When
ted, the nose gear, which retracts aft into the nose and the main gear,
retract inboard into the wings, are fully protected by gear doors. Nose
doors and the outboard doors on the main gear are operated by a
wical linkage with the gear and remain in the open position when the
s extended. The inboard mein gear doors are hydraulically operated
ose when the main gear is lately extended or fully retracted.

he nose gear is steerable by use of the rudder pedals. The total nose
turning arc when steered with the rudder pedals is normally 40°,
iver, a feature is incorporated which allows the nose gear to
rarily disengage from the rudder pedal steering linkage, permitting the
to be turned an additional 20° in each direction during towing
dons, thus extending the turning arc 1o a full 80°, A spring-loaded cam
¢ will return the nose gear 10 within the center 40° arc, where it
atically re-engages with the steering linkage, Although this device is
led for use during towing, while taxiing through tight turns with
:ntial engine power and braking the nose gear can disengage itself,
ting a shorler turning radius. Should this occur, the rudder pedal
change and accompanying noise in the nose gear is normal and should
interpreted as a malfunction.

IRT: LK-1206 ISSUED: SEPTEMBER 18 1979
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LANDING GEAR SELECTOR
Figure 7-7

NOTE

Avoid unnecessary sharp turns, as excessive
tire wear will result,

The nose gear is also equipped with a shimmy dampening device
mounted to the bottom of the outer housing. As the nose gear retracts, the

steering linkage separates from the nose gear to reduce the inflight rudder
pedal forces.

The landing gear sclector(Figure 7-7) is located on the instrument pancl
10 the right of the pilot's control wheel and is provided with a wheel-shaped
knob to differentiate it from the flap control, which has an airfoil shape. To
guard against inadvertent gear retraction on the ground a solenoid laich is
incorporated in the landing gear selector control, An anti-retraction (squat)
switch on the left main gear must actuate this solenocid latch before the
landing pear selector can be moved to the UP position. When 1he selector is
moved to cither the UP or DOWN position, the handle will remain locked
in this position until the gear has fully extended or retracted. At this time
the selector handle will return to the neutral position. To raise or lower the
gear in flight the handle must first be pulled aft.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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)n the instrument pane] to the right of the gear selector, are one red and
green indicator lights with Press to Test features. An illuminated red
indicates when the gear is in transit between the up-locked and down-
d positions. A red light indication will also oceur during flight if the
rd gear doors remain open when the gear is retracted or extended. The
lights illuminate 1o indicate when each gear is down and locked, The
uor lights can be dimmed by turning each light. There is no light
uion when the gear is up and locked. For added protection, a gear
+ horn will sound if the power in one or both of the engines is reduced

12 inches of manifold pressure while the landing gear is not in the
n-Locked" position. If the gear selector has been forced into the up or
utral position while on the ground, the gear unsafe horn will sound
the master switch is on.

NOTE

In the event of an electrical failure, or with the
master switch OFF, there will not be an
indication of the down and locked position of
the gear.

ie main wheels are 6.50 x 10 Cleveland Alrcraft Products units with
pe brakes and are fitted with 6,50 x 10 cight-ply rated tires, The nose
is a Cleveland 6,00 x 6 model with a 6.00 x 6 six-ply rated tire. Proper
:ssurce is printed on the wheels,

SRAKE SYSTEM

ie brakes are hydraulically operated by individual master cylinders
:d on the left set of rudder pedals. They are actuated by applying toe
‘e against the tap of the rudder pedals. There are provisions for an
il duat brake installation with brake cylinders antached to the copilot's
pedals,

hydraulic brake fluid reservoir, which is separate from the main
tic system, supplies fiuid to each master cylinder. The reservoir is
ble through an access door atop the fuselage nose section.

WARNING

No braking will occur if handie is pulled prior
to brake application.

T: LK-1206 ISSUED: SEPTEMBER 18, 1979
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Hydraulic fluid is routed from the master eylinders through lines and
hoses 1o a parking brake valve, located on the left aft side of the forward
cabin bulkhead, then through the cabin and wings to the brake assembly on
cach matn landing gear. The parking brake handle is localed on the lower
left instrument panel, To set the parking brake, first depress and hold the toe
brake pedals, and then pull out the parking brake handle. To release the
parking brake, first depress and hold the toe brake pedals, and then push in
on the parking brake handle,

The brakes are Cleveland Aircralt Products, single disc, single housing,
multi-piston assemblies. They are self adjusting and wtilize bonded linings
for maximum strength and durability.

7.15 HYDRAULIC SYSTEM

A hydraulic system consisting of twao hydraulic pumps, a power pack,
an emergency hand pump, actuating cylinders and filters, supplies pressure
for the smooth cxtension and retraction of the landing gear. (Refer Figure
7-9).

The hydraulic pumps, which develop pressure for the system, are engine
driven and mounted on the rear of each engine. The hydraulic power pack,
located in the fusclage nose section just aft of the nose baggage
compartment, s the central control unit for the hydraulic system. It contains
the valves, manifald, fluid reservoir and necessary controls which work in
conjunction with various electrical switches and solenoid valves to perform
the desired scquences of operation as slected by the cockpit control lever.
Access 1o the power pack may be gained through the nose baggage
compartment door or an access panel just aft of the baggage door.

Fluid is drawn from the power pack reservoir by the engine driven
pumps and pumped through the system filters and check valves back to the
pressure port of the power pack. Fluid within the power pack is then directed
to the appropriate actuator depending upon the sequence and selector
position,

As a safety precaution, the reservoir contains a standpipe, which in the
event of scvere leakage of fluid retains a sufficient quantity of fluid for gear
exicnsion by means of the emergency hand pump. The engine driven pumps
are supplicd with fluid through the standpipe; so if a severc system leak
would develop, the continued operation of the engine driven pumps would
drop the fluid level below the top of the standpipe and the system would be

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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MAIN GEAR ACTUATING CYLINDER 7. RIGHT GEAR OH AGTUATING CYLINDER
HYDRAULIC PUMP FILTER & CHECK VALVES
“HYDRALULIC PUMP 8. RIGHT MAN GEAR ACTUATING CYLINDER
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HYDRAULIC SYSTEM SCHEMATIC
Figure 7-9
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EMERGENCY GEAR EXTENSION

1. PLACE GEAR SELECTOR HANDLE IN THE DOWN
POSITION
2. PULL EMERGENCY PUMP HANDLE OUT AS FAR
K AS POSSIBLE
. 3. PUMP HANDLE UP AND DOWN UNTIL ALL 3
GREEN LIGHTS COME ON. CONTINUE PUMPING
UNTIL PRESSURE BUILDS UP AND SELECTOR
HANDLE RETURNS TO NEUTRAL. o

EMERGENCY LANDING GEAR HAND PUMP
Figure 7-11

denied operational fluid from the reservoir. If this oceurs, operation would
be limited to pressure obtained through the use of the emergency hand pump
and fluid retained in the standpipe,

A door solenoid valve, mounted in the power pack. is electrically
operated and spring loaded to the door open position. Should an electrical
{ailure occur, the solenoid valve will move to the door open position to allow
the gear to be lowered normally or with the hand pump.

A system pressure port/check valve and a suction, fill and drain valve
are located on the right side of the fuselage nose section, accessible through
an access panel. (Refer to Section 8 - Airplane Handling, Servicing and
Maintenance.)

To operate the gear, pull out the wheel shaped gear sclector mounted on
the instrument panel to the right of the pilot’s control wheeland move it from
the neuiral pasition to the UP landing gear or DOWN landing gear position.
When the desired position of the gear is obtained, the handle is forced back
to the neutral position by hydraulic pressure in the selector valve. The
hydraulic fluid then circulates freely between the pump and control unit.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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retraction or cxtension will occur normelly in approximately 6
ds.

NOTE

In the evemt of clecirical failure or when the
master switch is OFF, the selector handle will
not return to heutral and the geardoors will not
close.

"hen the selector handle returns to neutral, it relieves all pressure in the
1. The gear is held in position by mechanical locks, Return of the
ol handle 1o the neutral position is an indication that the components
cached full extension or retraction; however, the landing gear position
should be used as primary indications.

CAUTION

When retracting the landing gear, be sure that
the gear unsafe light is out before exceeding the
maximum gear operaling speed.

1e emergency hydraulic hand pump {Figure 7-11) is used to obtain
lic pressure in the event of failure of the engine driven hydraulic
i. This hand pump is locaicd between the pilot’sand copilot's seats. An
cover marked “Emergency Gear Extension™ must be lified to gain
to the pump handle. Follow insiructions on the underside of the
plate to lower the gear. The hand pump should not be used to retract
ar in flight or to perform gear retractions while aireraft is on jacks.

NOTE

To perform an emergency gear extension.
Approximately 50 full strokes will be required.

‘LIGHT CONTROL SYSTEM

ic primary flight controls are operated by dual control wheels and

pedals assuring complete operational control by the pilot or copilot,
mtrol wheel operates the ailerons and elevators; the rudder pedals
e the rudder, the nose wheel steering and the toe brakes. The toe
. which are an integral part of the pedals, operate the wheel brakes,
erons and rudder are interconnecied through a cable-spring system to
e coordination in normal (urns.
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Secondary conirol is provided by aileron, elevator and rudder trim tabs.
is operated by knobs or wheels on the control pedestal { Figure 7-13)
h trn cable-wrapped drums located inside the pedestal. With rotation
e drums, screws are moved forward or aft to position the trim tabs, The
 trim wheel, for right wing down or left wing down (roll} correction, is
ed below the power controls, The rudder trim wheel, for nose left or
right correction, is located below the aileron trim wheel. The elevator
wheel, for nose up or nose down correction, is located on the left side of
edestal. To show the position of the trim tab, and indicator is mounied
to each trim control on the control pedestal,

¥ing flap position is controlled by a selector swilch mounted on the
iment panel immediately to the right of the control pedestal, The flap
ion indicator is located to the right and below the selector switch, An
position is provided on the flap position indicator to indicate zero (0)
g¢ 1o the system, The selector switch provides for variable wing flap
foning in as little as 2° increments from 0° to 40°. Detent positions are
ded at the most commonly used positions of 0°, 15°, and 40°, A wing
josition change is made by moving the selector handle to any desired
lon {marked on the switch selector guard), The flaps will automatically
t 10 the selected position and indicator will display the actual flap
on. The flaps may be extended to 25° at airspeeds below 174 KIAS, 40°
:xtension is limited to airspeeds below 140 KIAS. The entire system is
onically monitored for system component failures and will prevent an
metric flap position greater than 5° differential,

‘he basic electronic control system consists of an amplifier, three
tats, two power solenoids and one motor. The motor is of a D.C.
ment magnet type and extends or retracts the flaps through a pair of
Jle shafis attached to jackscrew, transmission assemblies Jacated on
wing flap.

he amplifier is the heart of the control system. It provides a regulated
1e supply for the three external rheostats, circuit logic to analyze the
n condition and position; provides commands to the power solenoids
‘uate the motor for extensions and retractions and contains its own
oring system to ascertain the condition of eritical circuit components,

JRT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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The three rheostats feedl back to the amplifier the signals necessary to
operate the system, One rheostat is located in the flap position selector and
one cach is located 50 as to sense the positions of the right and left fiaps
independently. The selector rheostat signals the amplifier, activating the
motor, which positions the faps. The left flap rheostat controls flap position
in relation to the sclector rheostat position and provides information to the
amplifier 1o drive the position indicator. The right flap rheostat must agree
with the left flap rheostat within 5° at all times or the system will shut down
and cannat be reactivated until the imbalance and/or the cause has been
corrected,

The system also incorporates a FLAP annunciator fight that will illuminate |
when an imbalance cxists between the right and left wing fiap rheostats or a
critical compuonent of the amplifier has failed.

Before takeoff, the operation of the FLAP annunciator may be checked
while the flaps are in transit, by pushing the test switch located adjacent 1o the
flap position indicator.

7.19 FUEL SYSTEM

The fuel system consists of fuel cells, engine driven fuel pumps,
cmergency fuel pumps, fuel injectors, control valves, fuel filters, fuel
pressure and [low gauges, fuel drains and non-icing NACA fuel tank vents
and a fuel selector panel. (Figure 7-15). Lackabie filler caps are available as
optional equipment.

Fuel is stored in four ficxible fue! cells, two in each wing. The outboard
fuel cells have a capacity of 40 U.S. gallons each, and the inboard cells have a
capacity of 56 U.S. gallons cach, providing a total fue! capacity of 192
gallons, 183.4 of which are usable. Each individuat fuel cell incorporates its
own [luel senders, screened outlet, sump drain valve, vent line cheek valves
and filler assemblics available with optional lightning shielded caps.

The four fuel sump drains for the fuel tanks are located along the
bottom of the wings: one just outboard of cach wheel well and onc on the
inboard of each wing near the wing root fillet plate assemblies. On the fuel
filter assemblics, attached to the inboard wing ribs, are fuel filter drains,
accessible through a door on the bottom of the wing root fillet plate, A
crossfeed drain is located on the left wing root fillet plate inboard of the tank
drain, All of the fuel drains incorporate quick drzin valves 10 provide speedy
fuel contamination checks. (Refer to Section 8 - Airplane Handling,
Servicing und Maintenance.)

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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"he right and left wing fuel systems are independent of each other and
annected only when the crossfeed system is activated, Under normal
tion, fuel is routed from the fuel cells through the selector valve and
lter. Fuel from the fuel boost pump travels through the emergency fuel pump
e wall shutoff valve and the engine driven fuel pump to the fuel injector
1en 1o the cylinders,

‘mergency fuel pumps are installed to provide fuel pressure in the event
gine driven pump fails. The emergency fuel pumps are also used under
il conditions for takeoff landing and priming the engines. It may also
cessary 10 turn on the emergency fuel pumps during climb, cruise or
taxiing to stabilize fuel pressure, Left and right emergency fuel pump
1e5 are located on the overhead panel to the right of the fue] gauges.

wo electric fuel quantity gauges are mounted in the overhead switch
. The right fuel quantity gauge indicates the quantity of fuel in the
ed right fuel system tank (right inboard or right outboard) and the left
|uantity gavge indicates the quantity of fuel in the selected feft fue)
n tank (left inboard or left outboard), The fuel gauges are connected
ically to micro swiiches mounted in the fuel selector console. The fuel
15 are also connected electrically to the micro swiiches. When a fuel
s selected its corresponding micro switch is actuated, completing the
t between the fuel senders and the fuel quantity gauge, providing a
| reading of the fuel quantity in the selected tank, The gauges are
nated and the lights are controlled by a rheostat switch on the left side
overhead switch panel,

uel flow and fuel pressure for the left and right engine fuel systems are
ored by a dual fuel flow gauge and a dua) fuel pressure gauge. The fuel
zauge mounted on the instrument panel above and to the right of the
il pedestal, measures both the right and left engine fuel system fuel flow
5. gallons per hour. The fuel pressure gauge, mounted on the
ment panel above and to the right of the copilot's control column,
ires the fuel pressure in pounds per square inch for both the left and
ngine fuel systems,
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WARNING

If either the right or left fuel flow waming light
illuminates and the fuel gauge indicates fuel
remaining in the corresponding inboard tank, this
will indicate a malfunction of the flapper door in the
inboard tank. Immediately select the outboard tank
or select crossfeed to avoid fuel flow interruption,

.ght and left fuel flow warning lights illuminate 1o warn the pilot of an
iding fuel flow interruption. The lights are activated by a sensing probe
ted near each inboard fuel tank outlet. In the event the fuel level near
ak outlet drops 1o a point where a fuel flow interruption and power loss
occur, the sensing probe will illuminate its corresponding warning
The warning light wiil be on for a minimum of 10 seconds and will
n on if the cause is not corrected. The warning lights are incorporated
annunciator panel. For press-to-test procedures, refer o Paragraph

he fuel management controls (Figure 7-17) are located in the fuel
n control panel mounted between the front seats on the forward edge
wing spar carry-through cover. Located on the fuel control panel are
el tank selectors, fire wall fuel shutoffs and the crossfeed controls. A
antrol panel light and switch are mounted at the top of the panel.

uring normal operation of the fuel system, each engine is supplied
uel from its respective fuel supply. Selection of the controls on the
side of the control panel provides fuel from the right inboard or
ard fuel celis to the right engine and left fuel control selection
es fuel from the lefi inboard or outboard fuel cells to the left engine.

i emergencies, fuel from one system can supply the opposite engine
h the use of the crossfeed system. The crossfeed valve is located at
board rib assembly of the left wing butt ares and is inlended for
ency use orly. The crossfeed is controlled by a knob in the center of
2l control panel, and under all normal conditions should be in the off
sition.

NOTE

The crossfeed system is not intended for
normal operation. When the crossfeed valve is
on, be certain the fuel selector valve on the
tank not in use is off, and the procedures
outlined in Section 3 - Emergency Procedures
are followed.
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Emergency fire wall fuel shutoff valves are installed in both the right
I left engine fuel systems. The valves are actuated by controls on the left

right sides of the fuel system control pane!. Since the fire wall shutoff
ses are intended for emergency use anly, they are provided with covers
ch must be lifted before the valves can be turned off. The covers arc
igned to prevent them from being closed when the fire wall shutofT valve
trols are in the off position, preventing inadvertent activation and
wring a normal valve-apen pasition with the cover closed. The vaives arc
n when the lever is down.

Fuel to supply the combustion healter is provided by the right engine
system. (Refer 1o parageaph 7.39 in this section.)

| ELECTRICAL SYSTEM

Electrical power is supplied by a 28-volt, direct current, negative ground
trical system. Standard electrical supply equipment includes alternators,
ters, voltage regulators, overvaoltage relays, an ammeter, a2 battery, an
:rnal power receptacle, circuit breakers, warning lights, switches and
noids.

The electrical system is controlled by switches located in the overhead
el (Figure 7-23 or 7-24) and the circuit breaker control panel { Figure 7-21).
circuit breaker control panel, located on the side panel to the left of the
1, provides circuit protection and control for a complement of standard
optional electrical equipment and accessories. All switches and circuit
1kers are marked to their individual functions. Switches are mainly of the
1le or rocker type and circuit breakers are of the push 1o reset or circuit
rker switch 1ype. If a circuit breaker pops, automatically opening the
rloaded circuit, it is recommended that the breaker be ailowed to cool
e resetiing. The circuit breakers can be manually tripped by pulling out
he reset button.

CAUTION

The aliernator output circuit breaker switches
(black), located on the lower left portion of the
circuit breaker panel, should not be opened
manually when the alternators are functioning
normally.

PORT: L.K-1206 ISSUED: SEPTEMBER I8, 1979
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The starters ase encrgized by a rocket type switch labeled ENGINE
STARTER located on the overhead switch panel between the left and right
magneto switches. To activate, push on the side of the switch which
corresponds to the cngine to be siarted and hold until the selected engine has
started. When rcleased, the switch should return to the off position. A
watning light {optional), mounted on the overhead switch panel below the
starter switch, illuminates when either starter is energized.

NOTE

Starters should not be energized for more than
30 seconds of continuous cranking. Allow to
cool between starting attempls.

The primary electrical sources are two 28-volt, 70-ampere altcrnators.
The alternators are conlrolied independently by two veltage regulators
which are interconnected clectrically to provide paraltel outputs at normal
cngine operating specds. Alternator circuit prolection is supplicd by left and
right alternator circuit breaker switches on the bottom left of the circuit
breaker control panel and alternator inoperative lights in the annunciator
pancl. When an alternator fails to provide voltage, its respective alternator
inoperative light will illuminate, The lights can be checked by using the
annunciator press-io-test procedure. If a light fails to illuminate, the bulb
should be replaced. Whenever the engines are operating at high differential
RPM, the alternator inoperative light for the slower engine may illuminate,

NOTE

In the cvent of an alternator inoperative
indication, refer to Section 3 - Emergency
Procedures.

The ammeter, located in the center of the overhead switch panel,
monitors the battery charging current. When the needle pointer indicates Jeft
of center, the battery is discharging, and when the necdle pointer indicates
right of center the battery is charging.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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Tao check the output of each alternator, two test switches are provided
cent 10 the ammeter in the overhead switch panel. The right switch,
n depressed, wiil cause the ammeter to indicate the output of the right
‘nator, and the left switch, when depressed, will cause the ammeter 1o
zate the left altermator output. The switches are momenlary-on type
must be depressed when reading the ammeter. (Refer 1o Section 4 -
mal Procedures for preflight alternator check procedure.)

The MASTER SWITCH is located on the bottom left of the circuit
ker control panel. It is a split rocker type switch 1o avail the pilot witha
rate control over the field of each alternator.

Secondary electrical power is supplied by a 24-volt, 17-ampere haur
wy. The batlery is enclosed in a stainless steel box accessible through the
baggage compariment. A 24-volt, 25-ampere hour battery is offered as
mal equipment.

NOTE

The airplane battery must be removed before
recharging.

\n external power source receptacle is installed in the lower keft side of
1seluge nose section. I1 is designed to utilize a 24-volt DC external power
ie when the aircraft battery is low or during cold weather 1o prevent
¢ battery discharge duc to extended starting procedures. It can also be
to save the battery when ground checking the airplane systems. (Reler
ction 4 - Normal Procedures for external power starting procedures. )

‘osition/strobe light assemblies are installed in each wing tip. The right
Lip incorporates a preen position Jight and a white strobe light and the
ing lip, & red position light and a white strobe light. A white position
white strobe light are also installed on the tail cone of the airplane. The
on lights and the strobe lights are controlled by switches on the
cad switch panel.

JRT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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TYPICAL CIRCUIT BREAKER CONTROL PANEL
Figure 7-21
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WARNING

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

A landing and a taxi light, also controlled by switches on the overhead
switch panel, are mnounted on the nose gear strut housing. Both lights retract
with the nose gear and will automatically turn out if the switches are left on.
Nevertheless, the pilot should turn the lights off before or soon afler
retracting the gear.

Cabin and cockpit lighting consists of forward and center dome lights,
map lights, reading lights - mounted above each passenger seat, a cabin exit
light, instrument panel lighting and various indicator lights. For added
courtesy and convenience, the center dome light and the cabin exit light may
be illuminated by a switch just inside the cabin door, or by a switch located in
the overhead switch pancl.

The master switch does not have to be on to use the baggage compart-
ment, exit and cockpit dome lights. Make sure they are off when leaving the
aircraft. Leaving the lights on for an extended period of time could cause
depletion of the batiery,

As a safety feature, the baggage door and the eabin entrance door are
cquipped with a door ajar warning system. Switches at the doors activate
respective lights warning the pilot that the baggage door or the cabin
cntrance doot has not been secured.

Other standard and optional electrical accessories include pitot heat,
wing icc detection light, heated pilot’s windshield, a gear warning horn, a
stall warning horn, a rheostat switch to control instrument pane) lighting
and other assorted systems, controls and lights.
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7.23 INSTRUMENT PANEL

An instrument panel designed to accommedate a full compliment of
instrumentation is a standard for the PA-31 Navajo. The instrument panel
(Figure 7-23) is divided into three segments: the left segment - pilot, the
center segmient, and the right segment - copilot.

Compleie flight instruments are installed on the left segment of the
panel for direct pilot reference. The flight group is shock mounted in a
removable sub-pancl. Duplicate flight instrumentation is available on the
copilot’s side as optional equipment. The directional gyro and the attitude
gyro in the flight group are operated by a pressure sysiem incorporating
preumatic pumps. An electrically operated furn and bank indicator is also a
standard in the flight group. Pitot and Static pressure for operation of the
airspeed indicator is provided by a pitot/static system utilizing a pitot head
and dual static pads for pressure pickups. Static pressure is also provided to
the rate of climb indicator and the altimeter. An alternate static source
control is mounted beneath the extreme left side of the instrument panel,
Airspeed and altimeter indicator calibrations may be made with the use of
charts provided in Section 5 - Performance.

An cight day clock, installed in the upper left corner of the panel, is
cquipped with dummy hands for time scttings and calculations. An optional
clock is available on the right panel segment.

Alternator inoperative lights provide a visual indication of inadequate
output from the respective alternator. The lights are included in the
annunciator panel,

The right side of the tnstrument panel has provisions for installing a
variety of optional extras.

Engine monitoring gauges are either mounted horizontally across the
top of the center instrument panel or stacked vertically at the right edge of
the center instrument panel, There are four engine gauges in the group; a

manifold pressure gauge, a tachometer, an exhaust gas lemperature gauge
and a fuel flow pauge.

The center segment offers space for an arrangement of navigation and
communications equipment including weather radar.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 7-31
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‘he upper portion of the right instrument panel segment
amodates the eptional copilot’s flight instruments, a gyro pressure

{standard) and the remainder of the engine monitoring gauges
lard). The gyro pressure gauge is on the far right of the right segment.
pressure should remain constant in flight. The additicnal engine
.oring gauges are mounted in & row above the copilot’s control wheel.
consist of two combination oil pressure-cylinder head temperature-oil
:rature gauges and a fuel pressure gauge.

‘ilot and copilot microphone and headphone jacks are mounted at the
n of the left and right panel segments near the sidewalls. Autopilot
sls and indicators are mounted below the control quadrant on the
tal and on the left instrument panel segment.

astrument lighting is provided by individual post lamps mounted
:nt o each instrument. These lights are controlled by a rheostat switch
+ overhead panel. The lights illuminate by the first movement of the
and intensity increases with further rotation.

ilot and copilot map lights are installed ia the overhead switch panel
n the instrument panel to provide reference lighting during night
ion. Two white map lights are mounted in the horizontal surface on
sttom side of the overhead switch panel. Separate on-off control
es are mounted above each light. A red (pilot) and a white (copilot)
ght are mounted below the insirument panel eyebrow in the center of
‘ht and left segments. A control switch is mounted on top of the panel
w above each light.

n cnginc hour meter instalied on the overhead switch panel records
resents the total hours of engine operation. A magnetic compass is
«d above the instrument panel on the windshield center post panel,

arious other standard and optional operational controls, switches and
tors for windshield wiper, parking brake, landing gear, manual
ute air, wing flaps, heating, ventilating, defrost and synchrophaser are
ed on the instrument panel.

RT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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Deviations in the location of certain instruments and gauges may resalt
from the inswaliation of optional avionics and radio packages.

7.25 ANNUNCIATOR PANEL

The warning lights are grouped together in an annonciator panel which
extends across the upper center of the instryinent panel, Monitored
functions include the pneumatic system, low fuel flow, flap condition,
alternator operation, combustion heater temperature, and cabin and
baggage door security. There are also provisions in the annuaciator panel for
the addition of warning lights for various opticnal sysiems.

To the left of the annunciator display is a press-to-test switch. With the
master switch ON, depressing the test swilch will illuminate all of the
annunciator lights except the FLAP light. A separate flap annunciator test
switch is located adjacent to the fiap position gange. (Sec paragraph 7.17,
Flight Control System.) Failure of a light to illuminate is an indication of a
bumt out bulb or other annunciator system abnormality. The switch should be
held for at least 3 seconds, as the low fuel flow waming light will take a few
seconds longer than the others (o illuminate and will remain lit for as long as
10 seconds after the others have extinguished. To the right of the annunciator
display is a dimmer switch which raises or Jowers the intensity of the lights in
the display. During the press-to-test procedure, the lights will test either bright
or dim, depending upon the position of the dimmer switch. During daylight
operations, the annunciator lights should be in the bright mode,

7.27 RADIO OPERATION

Electrical power for avionics equipment is controlied by a master switch
located in the center of the instrument panel below the radios, The audio
control panel allows the pilot to select radio audio individually. This allows
pre-setting of frequencies or volume and also provides the option of listening
with cither the speaker or the headphones.

An Emergency Avionics Bus Power circuit breaker switch is located
below the left circuit breaker panel. The swilch is protected from inadverient
activation by a red switch guard,

In normal operating conditions, the switch is in the OFF position and
the guard is closed, The ON position is for emergency use only and causes
power from the primary bus to go directly 1o the number 1 avionics bus. In
this configuration, number 1 avionics bus power is independent of the
avionics master circuit breaker number 1.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: DECEMBER 18, 1990 7-35
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NOTE

To avoid chatter in the speaker with the
Emergency Avionics Bus Power ON, pull the
avionics master number [ circuit breaker
before turning the Emergency Avionics Bus
Power ON.

public address { PA) volume control knob is mounted on the left side
pedestal below and forward of the propeller synchrophaser switch,
atrol is a rheostat providing variable volume control through the rear
* system. If operation with oxygen masks is required and the airplane
pped with Collins radios and Scott Duo-Seal oxygen masks,
inications between the pilot and copilol are possible through the
ones by selecting the PA mode and turning down the rear speaker
- This will allow the pilot and copilot to communicate and still receive
ng communications. Starting with the 1981 models the PA system
s at a fixed volume level with passengers able 1o monitor the crew
ations mentioned above.

sround clearance energy saver system is available 10 provide direct
o #1 Comm without turning on the master switch. An internally lit
ton switch, located on the instrument panel provides annunciation
agement of the system. When the button is engaged direct aircraft
power is applied to #1 Comm, the pilot's mike and audio amplifier
r). The system is reset to the OFF position by activating the aircraft
switch,

[TOT/STATIC SYSTEM

1amic and static air pressure for operation of the airspeed indicator
ied by the pitot static system (Figure 7-27). The system also supplies
r pressure 1o the altimeter and the vertical speed indicator,

«cated pitol head is mounted under the nose section, forward of the .
ar doors, Tolal pressure is extracted by the pitot head and routed
1o the airspeed indicator. Provisions have been made for installation
ditional pitot head if dual instruments are desired. The second pitot
mounted Lo the right of the existing head under the nose.

T: LK-1206 ISSUED: SEPTEMBER 18, 1979
REVISED: JUNE 21, 1984
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Static source pads (pickups) are located on both sides of the fuselage
forward of the horizontal tail. They connect to a single line leading to the
instruments. Dual pickups are provided to reduce side slip cffects on the
airspeed indicator,

An aliernale static source valve is mounted below the left segment of the
instrument panel ncar the pilot's left knee. To actuate, push the lever up and
to the left, locking the valve in the open position. When the alternate static
source is selected, the pilot’s airspeed indicator, altimeter and rate of climb
indicator utilize cabin air for static pressure, Under these conditions the
altimeter and ajrspeed indicator readings will be higher than normal, (refer
to Section 5 - Performance for correction chart).

Pitot heat ts provided to prevent ice accumulations from blocking the
pitot head pressure inlet and restricting pressure to the airspeed indicator.
Swilches for the pitot heat are located in the overhead switch panel, Pitot
covers are provided with each pitot head and should be installed when the
airplane is parked to prevent bugs and rain from entering the pitot head. A
partially or completely blocked pitot system will cause creatic or zero
readings on the airspeed indicator.

NOTE

Before cach flight, insure that pitot covers have
been removed.

7.31 PNEUMATIC SYSTEM*

The pneumatic system ( Figure 7-29) supplies ait pressure to operate the
air driven gyros. Pressure 15 also supplied to the surface deicing boots when
the wing and empennage deicing system (opticnal) is installed,

Basically, the pneumatic system is divided into two independentty
operated pressure supply systems: the left engine supply and the right engine
supply. Both systems utilize a common manifold check valve and pressure
gauge. Each side of the pneumatic sysiem incorporates its own inlet, inlet
filter, engine driven pneumatic pump, regulator and inline filter. Recessed
inlets, just aft of the fire wall on the botlom-outboard side of the engine
nacelle, extract constant supplies of outside air, which are passed through
inlet filiers and directed to the left and right engine driven pneumatic pumps.
Air pressurc from each pump is then routed {o its respectlive pressure

*Qptional equipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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4. HEATED PITOT HEAD
5. ALTERNATE STATHC SQURCE VALVE
€. STATNC SQURCE PADS (PICKUPS)

PITOT/STATIC SYSTEM
Figure 7-27
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regulator. Each pressure regulator has its own adjustiment 1o provide a
meuns of sctting the pump outlet pressure. Any airflow supplied by the
pumps in cxcess of the adjusted sctting is expelled from the system at the
regulators. Regulated air pressure is then passed through s .3 micron inline
fiher for fucther protcction against contaminated air reaching  the
instruments. Once filtered. pressure from the feft engine supply and pressure
from the right engine supply arc united in a manifold check valve. common
to both sides of the system. The manifold check valve supplics s single outlet
line to the gyros. n the event one of the cngine driven pneumatic pumps fail,
the other side of the system can maintain air pressure to the gyros and or
deicers, Air pressurc supplied by the system is utilized 10 operate the attitude
gyro and the directional gyro and exhausted through a bulkhead forward of
the instrument panel,

Each pressure pump is capable of operating the air driven gyros and the
pneumatic deicers up to single engine service ceiling and with both pumps
operating normally, up to the maximum approved altitude of the airplane,

A gyro pressure gauge, mounted in the right segment of the instrument
panel, indicates system pressure in inches of mercury. A graduated greenarc
on the face of the gauge indicates pressure readings within normal operating
limits. Two annunciator lights, mounted in the annunciator pancl, provide s
visual warning to the pilot that either the right or left pneumaltic source is
inoperative. The lights are placarded. L. PNEU. INOP. and R, PNEU. INOP.

7.33 WING AND EMPENNAGE DEICING*

Pneumatic wing and empennage boots are instalied on the leading cdges
of the wings. the vertical stabilizer (fin) and the horizontal stabilizer. A
constant suction is applied to all of the surface deicer boots by an ejector 1o
provide smooth streamlined leading edges during normal operations with
the deicing system off. The ejector assembly utilizes air pressure supplied by
the pneumatic system to obtain a vacuum to hold the boots in the flat,
deflated condition,

The deicing system is controlled by a “momentary on" type control
switch, When this WING DEICE switch is actuated, the boots perform one
complete inflation cycle. The switch must be actuated for cach additional
inflation cycle. This allows the pilot to manually select boot inflation in any
desired time interval that icing conditions require. After each inflation cycle,
the timer automatically rescts to allow the inflation cycle to bepin when the
switch is actuated.

*Optional equipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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e
J—
NG DEICER BOOT 11, DIRECTIONAL GYRO - COPILOT
NEUMATIC PUMP 12. ATTITUDE QYRO - COPILOT
UAL REGULATOR - SOLENDID VALVE 13. A" 8YSTEM (WINQ) BOLENQID VALVE
ISET AIR FILTER 14. "B° SYSTEM (TAIL) SOLENOID VALVE
ILINE FILTER 15. MANIFOLD CHECK VALVE
HECK VALVE 16. PRESSURE SWITCH
RESSURE QAUGE 17. EJECTOR
EICEA CYCLE TIMER 18. PNEUMATIC PRESSURE REQULATOR {RELAY VALVE)
IRECTIONAL GYRD - PILOT 19. EMPENNAGE DEICING BOOT
TTITUDE GYRO - PILOT

PNEUMATIC/WING AND EMPENNAGE DEICING

ORT: LK-1206

Figure 7-29
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Actuation of the momentary switch triggers a system cycle timer, which
in tumn shifis the two stage regulators to high pressure (18 psi), opens the ‘A’
system solencid valve to send air to the wing boots, and cuts off air to the
copilot’s gyros (when installed). After six seconds the ‘A’ system solenoid is
closed and the 'B" system solenoid is opened to send air to the tail boots for
stx seconds. At the completion of the tail cycle, the *B’ system solenoid closes,
the two stage regufators return to low pressure (gyro pres.) and the copilot's
air supply resumes.

When the inflation cyele is complete, the deicer solenoid valves permit
overboard exhaustion of the pressurized boots. Suction is then reapplied to
the deicer boots to hold them ciose to the airfoil surface.

Two blue indicator lights with press-to-test and dimming features,
illuminate when each surface deicer boot system inflates to a predetermined
pressure. [llumination of the indicator light is controlled by a pressure
Sensitive switch connected to the deicer pressurc lines (one in the *A’ system,
and one in the ‘B’ system),

To insure good ice shedding, the boots should be clean and frec of any
oils or dirt and in good condition. No special coating is required; but ice
shedding may be slightly improved by the application of B.F, Goodrich
‘leex”. It is authorized for usc and has been tested in natural icing. The
manufacturer’s instructions (B.F. Goodrich) must be followed explicitly.

7.35 ICE DETECTION LIGHT*

Wing ice may be detected during night flight with the use of an ice
detection light installed in the outboard side of the left engine nacelle. The
tight is controlled by a WING INSPECTION switch mounted in the
overhead swilch panel, Circuit protection for the ice detection Tight system is
provided in the circuit breaker panel by a push-lo-reset circuit breaker.

7.37 ELECTRIC PROPELLER DEICERS*
Electrothermal propeller deicer pads arc bonded to the leading edges of

the propeller blades. Each deicer pad has (wo separate heaters, one for the
outbeard and one for the inboard half. (Refer to Figure 7-31.)

*Optional equipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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ELECTRIC PROPELLER DEICING SYSTEM
Figure 7-31

he system is controlled by an on-off type PROP DE-ICE circuit switch
«d in the overhend switch panel and the circuit is protected through a
it breaker in the circuit breaker control panel. When the swilch is
ted, power is supplied to the system timer, The PROP DE-ICER
ster is connected in series between the switch and the timer to monitor
srrent through the propeller deicing system. With the propeller deicing
n ON, the ammeter needle should be within the green are on the face of
nmeter for a normal reading,

ower from the timer is cycled to brush assemblies which distribute
t 1o modified starter ring gears incorporgting slip rings. The current is
supplied through the slip rings directly to the electrothermal propeiler
r pads.

JRT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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Deicing is accomplished by heating the outboard and then the inboard
half of the deicer pads in a sequence controlled by the timer. The heating
sequence of the deicer pads is according to the following cycle:

. Outboard halves of the propeller deicer pads on the right engine,
(30 seconds)

b, Inbonrd halves of the propcller deicer pads on the right engine.
(30 seconds)

¢.  Outboard halves of the propeller deicer pads on the left enginc. (30
seconds)

d. Inbaard halves of the propeller deicer pads on the left engine.
(30 seconds)

When the system is turned on, heating may, begin on any onc of the
above steps, depending upon the positioning of the timer switch when the
system was turned off {rom previous use. Once begun, cycling will procecd in
the above scquence and will continue unti) the system is turned off,

A preflight check of the propeller deicers can be performed by turning
the PROP DE-ICE switch on and fecling the deicer pads for proper heating
sequence. The deicer pads should be warm 1o the touch.

A less vigorous test may be accomplished by turning the PROP DE-ICE
switch on with the engines operaling at idle and nating that the ammeter
needle remains in the green are for one complete cycle (2 minutes).

The heat provided by the deicer pads reduces the adhesion between the
ice and the propeiler so that centrifugal force and the blast of airsiream cause
the ice to be thrown off the propeller blades in very small pieces. The ice can
produce minor damage to the fusclage if icc shields* have not been instalied.

*Optional Equipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
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CAUTIONS

When conducting the above described ground
test, do not operate systerm longer than two
compete cycles.

1f* the ammeter reading is less than in the green
arc, one or more of the pads is not functioning.
If propeller deice is used under this condition,
the pilot can expect an uneven buildup of ice
with consequent undesirable vibration.
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CABIN AIR CONTROL PANEL
Figure 7-33

1EATING, VENTILATING AND DEFROSTING

antrols to regulate cabin air temperature and provide fresh air
wion and heated air for defrosting are mounted in the cabin air control
below the right segment of the instrument panel (Figure 7-33). They
2 a three-position forward heater switch and temperature, defroster,
air and cockpit air control levers. A cabin exhaust control is mounted
y above the cabin air control panel. Provisions for mounting an aft
(optional) switch have also been made adjacent to this location.

RT: LK-1206 ISSUED: SEPTEMBER 18, 1979
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The heating system (Figure 7-35) is designed to provide maximum
nfort for the occupants during winter and cool weather flights, A 35,000
L.U. Janitrol combustion heater furnishes the hot air source for cabin
ting and windshield defrosting, The heater js mounted in the nose section

is accessible through a removable banel on the right side.

Forward heater Operation is controlied by two switches mounted one
W the other and located in the lower right panel Just to the right of the

A recessed inlet in the bottom right side of the nose seclion supplies 3
‘ant source of outside air for operation of the combustion heater, Air
the inlet passes through the combustion heater 10 a distribution box
ben to the heater outlets andfor the defroster outlets, depending upon
asitions selected on the control panel. Heat outlets are mounted in the
it and cabin areas, furnishing a complete interior heat flow, Cockpit
r outlets are forward and below the instrument panel and cabin heater
s are along the floor on the Jeft and right sides of the fuselage. Two
iter outlets are mounted in (he cover atop the instrument Panel to allow
:n airflow 1o each windshield, Interior hot ajr regulation is controlled
t TEMP control lever mounted in the cabin air controj panel. To
se the cockpit and cabin ajr lemperature, move the lever 1o the right,

NOTE

For ground operation, takeoff ang climb, do
not exceed midpoint,

froster air is turned on by moving the DEFROST lever in the cabin air
panel to the right, Air from the distribution box is ducted directly to
‘oster outlets; thus, the defroster control should be turned on full (far
ntil the windshield s defrosted and thep moved toward the off (far
sition until just enough air is flowing to keep the windshield
d.

T: LK-1206 ISSUED: SEPTEMBER 18, 1979
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Windshicld defrosting can be regulated by various settings of the
defroster fever. In severe windshicld fogging or icing conditions it may be
necessary o restrict the heater air, since this will drive more air through the
defroster outlets.

Since the combustion heater utilizes fucl extracted from cither right fuel
cell, it will not operate with the right engine sccured and the fire wall shutoff
valve off. To operate the heater with the right engine shut down, select a left
tank, turn the crossfeed on, move the right engine mixture control to idle-off,
open the right fuel shutoff valve (down), turn the left emergency fuel pump
on and the right fuel tank sefector off.

ISSUED: AUGUST 3, 1981 REPORT: LK-1206
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CAUTION

The fuel crossfeed should nol be used to
operate the heater with the right engine shut
down if the engine was shut down duc to an
emergency situation such as a fuel leak or fire.

Heat may be supplied to warm the cabin before engine start by turning
on the master switch, moving the mixture control to idle cut-off, turning on
the right emergency fuel pump and starting the heater. This operation should
not be performed in such a manner s (o deplete the batlery.

A circulating fan is aitached to the intet end of the combustion heater.
This fan is partially controlled by a landing gear safety{squat) switch during
ground operation, When the three position heater switch is turned to HEAT,
the circutating fan automatically draws outside air from the inlet for heater
operation (ground operation onfy). Selection of the FAN position will also
aperate the heater circulating fan. This position allows air circulation
through the heater ducts and windshicld defogging on the ground when heat
is not desired. The FAN position of the heater switch is also used for heater
cooling 1o prevent the heater duct limit switch from tripping after usc on the
ground. When the combustion heater is turned off after use on the ground,
the switeh should be wrned to the FAN position for a few minutes to cool the
heater before the master switch is turned off. When the heater is turned off
during flight it is not necessary to sclect the FAN position due to the
automatic heater cooling provided by inlet air.

The heater is protected from averheating by a heat limit switch, If the
heater temperature reaches a predetermined setting, the limit switch opens
and the heater becomes inoperative. This is indicated by the illumination of
the HTR FAIL warning light in the annunciator panel. The heat limit switch
will automatically reset when sufficient time is allowed for the heater to cool.
By depressing the START/RESET switch momentarily, the heater can be
restarted. Heater restart is indicated by the HTR FAIL warning light
extinguishing after the START/RESET switch is released. Prior to
restarting the heater, ensure the following precautions are followed:

{8) Open all heater outlets to the full open position.
(b} The TEMP HEAT lever should only be half open.

(¢) Immediately shut off heater if annunciator comes on again after
attempting to restart. Do not operate heater again untii it has been
serviced by a qualified repair station.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
7-47



‘TION 7 PIPER AIRCRAFT CORPORATION
CRIPTION AND OPERATION PA-31, NAVAJO

WARNING

Operating a defective heater may be a serious
fire hazard,

d) After heater has restarted, wait approximately 5 minutes and then,

if desired, the temperature lever may be moved to a higher
selection,

‘abin temperature and aijr circtlation can be maintained by using
s combinations of contrgl Seltings to svit individual desires, To
iize the feeling of drafis, a low airflow-high heat combination should
.

ABIN AIR and COCKPIT AIR control levers mounted in the cabin
urol panel allow independent selection of cooling air 1o the cabin and
it arens. Movement of either Jever 10 the right increases the amount of
ir to the cabin or cockpit during flight or on the ground. When cooling
Jesired on the ground, the FAN position of the heater switch must be
d and the control levers maved toward the on position (far right).

flight, the heater air inlet provides a constant supply of ram air to the
ution box. By selecting the OFF position of the heater switch and
; the COCKPIT AIR and/or CABIN AIR levers to the right, fresh air
ibuted through the heater ducts for cockpit and cabin cooling,

lividual fresh air outlets are provided by the overhead ventilating
10 provide maximum in-flight cabin and cockpit ventilation. An air
mounied on the tail fin fairing, extracts outgide air which is passed
t lines under the headliner and released at the outlets. Left and right
controls for overhead ventilation are mounted on the pilot's speaker-
inel. Each of the individual outlets, located above the seats, are
Jle 1o the desired airflow setting,

abin exhaust is located in the raised floor panel in the aft cabin area
lir distribution within the cabig, A retractable exhaust outler js
in the lower aft section of the fuselage just aft of the main cebin door.
ion or extension of the outlet js controlled by the CABIN
IST push-pull knob mounted above the cabin air control panel on
ument panel. To extend the outlet, allowing cabin air exhaustion,

the control knob, The ocutlet should be open when the heater is
3 and, if desired, to facilitate cabin ventilation. A ground ventilatjon

veilable for installation into the cabin exhaust system as optional
nt.

I: LK-1206 ISSUED: SEPTEMBER 18, 1979



PIPER AIRCRAFT CORPORATION SECTION 7
PA-31, NAVAIO DESCRIPTION & OPERATION

7.41 GROUND VENTILATION FAN*

“To aid in cabin ventilation during ground operation, a ground
ventilation fan is installed aft of the cabin exhaust inthe raised floor panelin
the aft cabin area. An on-off switch labeled GROUND VENT FAN is
mounted in the overhead switch panel. The fanextracts air from beneath the
cabin floorboards and expells it into the cabin through the ventilating grill.

7.43 AFT CABIN HEATER*

In addition to the standard combustion heater mounted in the nose
section, an aft cabin heater can be installed at the aft cabin bulkhead as
optional equipment to provide an even hot air distribution through the
cabin.

The 35,000 B.T.U. Janitrol combustion heater utilizes an electric fuel
pump, independent from the standard fuel system, to extract fuel througha
1ee fitting in the fuel line from the right fuel cells. If the fuel supply in the right
cells is exhausted the aft cabin heater will not operate.

Operation of the heater is controlled by a three position AFT HEATER
switch mounted adjacent to the cabin exhaust control. The three positions
are FAN, OFF and HEAT. Selection of the FAN position activates the
ventilating fan within the heater inlet. This position should be used to cool
the heater after use to prevent the heat limit switch from tripping. Also, the
FAN position can be used to recirculate cabin air when heat is not desired.
Air is extracted from the cabin in the rear baggage compartment through an
inlet on the right side, passed through the heater and released into the cabin
at an adjustable outlet on the opposite side of the baggage compartment.
Outside air, for heater operation within the combustion chamber, is drawn
through an inlet on the bottom of the fuselage by the heater blower (separate
from the heater ventilating fan). The air is used for heater combustion and
expelled overboard through a heater exhaust outlet to the left of the inlet,

Selection of the HEAT position automatically activates the heater fue
pump and ignition occurs instantly. The off position automatically shuts of
the fuel to the heater. Since the aft heater does not incorporate a temperaturt
control, the pilot must manually regulate the amount of heat through the us
of the three position switch.

*Optional equipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-120
REVISED: SEPTEMBER 15, 1980 74



0000000000000 0000000000O000O00O000O000OA0



PIPER AIRCRAFT CORPORATION SECTION 7
PA-31, NAVAJO DESCRIPTION & OPERATION

Crew Passengers Oxygen Supply Range in Hours

25.76
12.88
8.58
6.44
5.15
4.29
J.68
122

EX = SV R S

With 2 Pilot’s Masks Oxygen Supplv Range in Hours

12.88
8.58
6.44
5.15
4,29
3.68
322

[ 3 NN O RN R ]
o Lh B ) -

OXYGEN DURATION TABLE
Figure 7-37

absence of the red pellet, which is forced toward the mask. The pilot’s,
copilot’s and the passengers' masks are stowed under their respective seats. A
mask for the eighth seat is stowed behind the seat.

Always remove fittings from the receplacles and stow the masks when
not in use. Oxygen will flow through the mask whenever the fitting is in the
receptacle, and the control knob is pulled out (ON position). Masks may
become damaged if not properly cleaned and stowed after use.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 21, 1984 7.51
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-31, NAVAJO DESCRIPTION & OPERATION

747 CABIN FEATURES

The cabin interior has been designed for multi-purpose use. Standard
scating includes two pilot scats and reclining, adjustable passenger seats,
each equipped with adjustable headrests and armrests, Ash trays, individual
reading lights, ventilation controls, pilot and copilot map lights and cigar
lighter are also standard cabin features.

CAUTION

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

Two additional passenger seats can be installed for increased passenger
capacity. The standard seats are track mounted to allow movement fore and
aft and are easily removed for cargo loading or reversed (refer to Section 2 -
Limitations for requirements on certain seating arrangements). Pilot and
copilot seats are adjustable fore and aft, up and down and to a reclining
position. The hand lever nearest the floor allows the seat to move fore and
aft; the center handle controls the movement up and down, and the smaller
top handle allows the seat to be reclined. Toadjust the seat fore or aft, pull up
on the handle and move the seal to the desired position; then release the
handle. Move the seat slightly to insure that the locking pinisengaged in the
seat track or until the pin engages into the track, To raise the seat, relieve
some of the weight on the seat, pull the handle and the seat will rise. Raise the
handle and apply weight to the seat to lower it to the desired position. Make
sure the locking pin engages the vertical track when the handle is released
after adjustment. Adjusting the seat 1o a reclining position is accomplished
by pulling on the handle, applying pressure to the back of the seat and
releasing the handle. To erect, pull forward on the seat back.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 7-53
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-31, NAVAJO DESCRIPTION AND OPERATION

The forward baggage compartment in the nose section has a loading
capacity of 150 pounds and a volume of 14 cubic feet. Access to the spacious
compartment is gained through a large hinged door on the left side of the
nose. A placard on the inner side of the door clearly indicates the maximum
allowable baggage weight. To open, unlock, push in on the forward end of
the door handle, pull out on the aft end and raise the door until it latches in
the up position. To lower, the latch (placarded PUSH TO RELEASE) must
be pushed in, the door lowered and the handle pushed in and locked.The
nose compariment is equipped with a courtesy light for night loading, This
light will illuminate even if the master switch is off.

Access lo the aft baggage compartment is gained through the main
cabin entrance door or, if installed, a cargo door* mounted aft of the main
cabin door. The compartment has a volume of 22 cubic feet and will
accommodate up to 200 pounds of cargo. The complete area is finished to
match the cabin interior including carpeting fabric and leather or vinyl
upholstering. A placard attached to the walnut panel in the rear of the
compartment indicates the maximum loading capacity of the aft
compartment. The compartment is conveniently accessible from the cabin
even in flight.

Baggage tic down straps should be used in all baggage arens for safc and
sccure stowage or baggage.

The optional cargo barrier installation includes cargo rollers, tic down
straps, cargo net, equipment container and a cargo blanket, A placard
located in the aft baggage compartment completely defines the cargo loading
for the airplane.

NOTE
It is the pilot’s responsibility to insure that the
airplane is properly loaded and that the

airplane C.G. falls within the allowable C.G.
range (refer to Section 6 - Weight and Balance).

*Optional equipment

ISSUED SEPTEMBER 18, 1979 REPORT LK-120
REVISED: SEPTEMBER 15,.1980 78
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-31, NAVAJO DESCRIPTION AND OPERATION

7.53 PILOT'S DOOR¥

The pilot door installation provides direct access to the pilot
compartment from the left side of the fuselage. This feature permits
convenient pilot entry when the cabin is loaded with cargo.

The door incorporates the pilot's side window and storm window. A
door handle, theft lock and latching mechanism are provided on the inside of
the pilot’s door 1o maintain a securc theft-proof cockpit (Figure 7-43). To
open the door from within the cockpit, release the latch on the bottom edge
of the door and move the door handle to the OPEN position (aft). This will
allow the door to be pushed out and forward until it laiches in place, The
door is held in place by a support arm which must be released before the door
can be closed. This is accomplished by pushing upward on the adjustment
knob attached to the support arm.

*QOptional cquipment

ISSUED: AUGUST 3, 1981 REPORT: LK-120¢
7-56¢
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-31,NAVAJO DESCRIPTION AND OPERATION

CABIN ENTRANCE DOOR AND CARGO DOOR
Figure 7-41

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
7-57
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-31, NAVAJO DESCRIPTION AND OPERATION

DOOR HANDLE

THEFT LOCK

PILOT’S DOOR
Figure 7-43

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
7-59
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PIPER AIRCRAFT CORFORATION SECTION 7
PA-31, NAVAJO DESCRIPTION AND OPERATION

For Cruise:
Synchronize the propellers as close as possible manually; then set
the synchrophaser switch in the Prop Sync. position,

NOTE

Normatly, propeller synchrophasing is
achieved in a few scconds but occasionally it
may take a full minute to achieve full propeller
synchrophasing,

If a change in power setting is desired, set the synchrophaser switch to
MAN. position; wait 30 seconds. Adjust the power setting; then set the
synchrophaser switch in the Prop Sync. position.

Propeller “Phase™ is preset at the factory. For further information on
Phase control and the Propeller Synchrophasing System, consult the
aircraft service manual.

NOTES

Should it be necessary to completely deactivate
the Prop Sync. system Lhe circuit breaker must
be pulled.

Each time a propeller RPM differential greater
than 50 RPM occurs, it will be necessary to
rccycle the system to MAN. for 30 to 40
scconds. Manually resynchronize propeliers;
then turn switch to Prop Sync. position.

In the event of an electrical system faiture or if
the master switch is off, the slave engine will
return to the controlled selected RPM plus
approximately 25 RPM regardless of the
position of the synchrophaser switch (out of
synchronization),

For all single engine operations set the
synchrophaser switch to the manual position.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
7-61
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-31, NAVAJO DESCRIPTION AND OPERATION

CCC CIR 11 OPERATION

On the unit itself 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 untit the battery is drained to depletion or until the switch is
manually moved to the OFF position. The ARM position should be selected
whenever the unit is in the airplane. The ON position is provided so the unit
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.

Select the OFF position when changing the battery, when rearming the
unit if it has been activated for any reason, or to discontinue transmission.

NOTE

If the switch has becn placed in the ON position
for any reason, the OFF position has to be
selected before selecting ARM. If ARM is
sclected directly from the ON position, the unit
will continue to transmit in the ARM position,

A pilot’s remote switch, located on the lower left instrument pancl
allows the transmitter to be controlled from inside the cabin. The pilot’s
remote switch is placarded ON, ARM (Normal Flight Position), RESET. If
the pilot's remote switch has been placed in the ON position for any reason,
the momentary RESET position must be selected for 3 seconds before
allowing it 1o return to the ARM position. If for any reason the impact
switch becomes inadvertently activated, it may be reset by selecting the
momentary RESET position for 3 seconds before allowing it to return to the
ARM position.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-120¢
7-62
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-31, NAVAJO DESCRIPTION AND OPERATION

NOTE

When opcerating weather avoidance radar
syslems in moderate to heavy precipitation, it is
advisable to set the range scale to ils lowest
scale.

For detailed information on the weather radar system and for
procedures to follow in operating and adjusting the system (o its optimum
efficiency, refer to the appropriate operating and service manuals provided
by the radar system manufacturer,

WARNING

Hecating and radiation effects of radar can
cause serious damage 1o the eyes and organs of
the body. Personnel should not he allowed
within fifteen feet of the area being scanned by
the antenna while the system is transmitting.
Do not operate the radar during refueling or in
the vicinity of trucks or containers
accommodating explosives or flammables.
Flashbulbs can be exploded by radar encrgy.
Before operating direct the nose of the airplane
away from buildings, large metal structures or
other aircraft within a distance of 100 yards to
prevent the return of reflected energy to the
system. Do not operate the radar while the
airplane is in a hangar or other enclosure,

7.67 ELECTRICALLY HEATED WINDSHIELD*

An electrically heated pilot’s windshield can be installed on the PA-31
Navajo as optional equipment.

The clectric windshield, used to prevent and or remove icing and
fogging is controlled by a WINDSHIELD HEAT circuit breaker switch
mounted in the circuit breaker control panel, With the engines running a
preflight check can he made by activating the control switch The windshield
is operating properly if it feels warm to the touch,

*Optional cquipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 7-65
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PIPER AIRCRAFT CORPORATION SECTION7
PA-31, NAVAJO DESCRIPTION AND OPERATION

WARNING

The concentrated agent from cxtinguishers
using Halon 1211 or the by-products when
applied to a fire are toxic when inhaled,
Ventilate the cabin as soon as possible after fire
is extinguished to remove smoke or fumes. Use
oxygen, if necessary.

7.73 CABINETRY*

Among the optional interior appointments available in the Navajo is a
variety of cabinet installations (Figure 7-45).

Storage cabinets or a combination storage cabinet and refreshment unit
may be installed aft of the crew seats, between the cockpit and the main cabin
arcas. The storage cabinet units include slots for map, chart, or manual
storage and scveral slide-out drawers. The rcfreshment unit may include
storage drawcrs and two one quart thermos pitchers with or without a
portable carrying ease. The area between the cabinets and the cabin ceiling
may be closed off with cabin dividers, and the walkway between the cabinet
units equipped with a draw curtain to allow the cockpit area to be completely
separated from the main cabin.

Cabinetry available for the aft cabin area includes storage cabinets,
vanity, and refreshment units which may be installed in the aft cabin area
forward of the rear baggage arca. Among the optional vanity and
refreshinent facilities available with rear cabinetry installations are a mirror,
an ice chest, a beverage container, thermos pitchers, a half-gallon electrically
heated liquid unit, an ash tray, a pull-out work surface, and storage drawers,
The aft cabinets are mounted on vertical dividers extending the height of the
cabin, and several are available with privacy curtains or foiding doors to
allow the aft cabin to be closed off from the passenger area.

7.75 FOLDING TABLES*

Folding tables (Figure 7-45) can be installed on either or both sides of
the cabin between the second and third windows, A table can be used only
when the first seat in the passenger area is installed facing aft, conference
style. The drop-leafl table pulls up from its wall rack and folds down into
position. The table installation includes ash trays, glass holders, and recesses
for holding small items.

*Optional equipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: SEPTEMBER 15, 1980 7-67
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-31, NAVAJO DESCRIPTION AND OPERATION

7.77 TOILET INSTALLATION*

A self-contained toilet can be installed in the aft section of the cabin
(Figurc 7-45). In cither the side-facing or the forward-facing seventh scat
position, the unit may be used as a passenger seat. The seat cushion conceals
the tnilet. Either a folding door or a draw curtain may be installed forward of
the toilet to close off the aft cabin, assuring the occupant of privacy.

Plastic disposable bags which are available from Piper dealers should
be placed in the toilct receptacle, After use, remove the plastic bag, close it
with a wire tic, and, after landing, dispose of it in the proper field facilities.
Do not attempt to flush the bag in a toilet.

A rclief tube is exposed when the toilet seat is raised. The relief tube also
serves as a vent for the loilet; therefore, be sure that the tube system is not
biocked or obstructed,

7.79 ANTI-STATIC WICKS*

Anti-static wicks can be installed on the trailing edges of the wing panels
and the tail surfaces to aid in clearing the airplanc of surface static electricity
which may disrupt LF reception, cause a loss of ADF indication or cause
VHF interference. A total of cighteen wicks are attached Lo the airplane:
Uhree on each aileron; threc outboard, and one inboard on each elevator; and
three on the upper part and one on the lower part of the rudder.

7.81 RAMP HAILER*

The ramp hailer is controlled by a transmitter selector switch on the
radio master control panel mounted on the center segment of the instrument
pancl, An external speaker mounted beneath the floor of the nose baggage
compartment allows the pilot to speak to ground personnel, To operate, turn
ON the airplane master switch and the radio master switch, select EXT on
the transmitter selector switch on the radio control panel and key the
microphone. The ramp hailer works best when the engines are idling or shut
down.

*Optional cquipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: SEPTEMBER 15. 1980 7-69
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PIPER AIRCRAFT CORPORATION SECTION §
PA-31, NAVAJO HANDLING, SERV & MAINT

SECTION 8
AIRPLANE HANDLING, SERVICING AND MAINTENANCE

8.1 GENERAL

This section provides guidelines relating to the handling, servicing, and
maintenance of the Navajo. For complete maintenance instructions, refer to
the PA-31 Maintenance Manual.

WARNING

Inspection, maintenance and parts requirements for all
non-PIPER approved STC installations are not included in
this handbook. When a non-PIPER approved STC installation
is incorporated on the airplane, those portions of the airplane
affected by the installation must be inspected in accordance
with the inspection program published by the owner of the
STC. Since non-PIPER approved STC installations may
change systems interface, operating characteristics and
component loads or stresses on adjacent structures, PIPER
provided inspection criteria may not be valid for airplanes
with non-PIPER approved STC installations.

WARNING

Modifications must be approved in writing by PIPER prior to
installation. Any and all other installations, whatsoever, of any
kind will void this warranty in it’s entirety.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: MAY 27, 2005 81
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-31, NAVAJO HANDLING, SERV & MAINT

8.1 GENERAL (CONTINUED)

Every owner should stay in close contact with an authorized Piper
Service Center or Piper's Customer Service Department to obtain the latest
information pertaining to their airplane, and to avail themselves of Piper's
support systems.

Piper takes a continuing interest in having owners get the most efficient
use from their airplane and keeping it in the best mechanical condition.
Consequently, Piper, from time to time, issues service releases including
Service Bulletins, Service Letters, Service Spares letiers, and others
relating to the airplane.

Service Bulletins are of special importance and Piper considers
compliance mandatory. These are sent directly to the latest FAA-registered
owners in the United States (U.S.) and Piper Service Centers worldwide.
Depending on the nature of the release, material and labor allowances may
apply. This information is provided to all authorized Piper Service Centers.

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 owners in the U.S. Owners
should give careful attention to Service Letter information,

Service Spares Letters offer improved parts, kits, and optional
equipment which were not available originally, and which may be of
interest to the owner.

Piper offers a subscription service for Service Bulletins, Service
Letters, and Service Spares Letters. This service is available to interested
persons, such as owners, pilots, and mechanics at a nominal fee, and may
be obtained through an authorized Piper Service Center or Piper’s
Customer Service Department.

Maintenance manuals, parts catalogs, and revisions to both, are
available from Piper Service Centers or Piper’s Customer Service
Department.

Any correspondence regarding the airplane should include the airplane
moedel and serial number to ensure proper response.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: MAY 27, 2005 8-1b
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-31, NAVAJO HANDLING, SERV & MAINT

8.5 PREVENTIVE MAINTENANCE

The holder of a pilot certificate issued under Federal Aviation Regulations
(FAR) Part 61 may perform certain preventive maintenance as defined in the
FARSs. This maintenance may be performed only on an aircraft which the pilot
owns and operates, and which is not used in air carrier or air taxi/commercial
operations service.

All other aircraft maintenance must be accomplished by a person or
facility appropriately certificated by the Federal Aviation Administration
(FAA) to perform that work,

Anytime maintenance is accomplished, an cntry must be made in the
appropriate aircraft maintenance records. The entry shall include:

(a) The date the work was accomplished.

(b) Description of the work.

(¢) Number of hours on the aircraft,

(d) The certificate number of pilot performing the work.
(e) Signature of the individual doing the work.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: DECEMBER 18, 1990 8-3
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-31, NAVAJO HANDLING, SERV & MAINT

8.9 GROUND HANDLING
(a) Towing

The airplanc may be towed by use of the nose wheel tow bar
stowed in the baggage area or with power equipment that will not
damage or excessively strain the nose gear steering assembly.

CAUTION

When towing with power equipment, do not
turn the nose gear beyond its turning radius in
either direction, as this may result in damage to
the nose gear und steering mechanism, Turn
limits are marked on a placard on the nose gear
strut assembly,

CAUTION

Do not tow the airplane when the controls are
secured. Do not push or puil on the propeller or
the control surfaces when handling the airplane
on the ground.

(by Taxiing

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-down
procedures and taxiing 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
procedures should be followed:

(1) Taxi with the propeller in the low pitch, high RPM

setting,

(2) When taxiing on uneven ground, avoid holes and ruts.

(3) Observe wing clearances when taxiing near buildings or
other stationery objects. If possible, station an observer
outside to guide the airplane.

(4) Do not operate the cngines at high RPM when running
up or taxiing over ground containing loase stones,
gravel, or any loose material that might cause damage to
the propeller blades.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22. 1984 8-5
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PIPER AIRCRAFT CORPORATION SECTION 8

PA-31, NAVAJO

HANDLING, SERV & MAINT

(3

When excessive moisture/freezing temperature conditions
exist, parked aircraft should have their brakes in the OFF
condition and wheel chocks properly positioned. If brake
frecze-up is suspected, actuate the brakes several times
using maximum pressurc.

Aileron and clevator controls may be secured with the
front scat belts. Wheels should be blacked if chocks are
available.

{d) Mooring

The airplanc should be moored for immovability, security and
protection. The following procedures should be used for the
proper mooring of the airplane:

(1)
(2)
(3

(4)
(5)

Head the airplane into the wind if possible.

Retract the flaps.

[mmobilize the ailerons and clevator by looping the seat
belts through the control wheel and pulling it snug.

Block the wheels.

Secure tie-down ropes to the wing tic-down rings and the
tail skid at approximately 45 degree angles to the ground.
When using rope of non-synthetic material. leave
sufficient sfack to avoid damage to the airplane should
the ropes contract.

CAUTION

Use bowline knots, square knots, or locked slip
knots. Do not use plain slip knots.

NOTE

Additional preparations for high winds include
using tie-down ropes from the landing gear
forks and securing the rudder.

(6) Install the pitot head cover(s) if available. Be sure to

remove the pitot head cover(s) before flight.

(7) Cabin and bagpage doors should be locked when the

airplane is unattended.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK~1206
REVISED: FEBRUARY 20, 1981 8-7
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-31,NAVAJO HANDLING, SERV & MAINT

8.11 SERVICING AIR FILTERS

Induction air filters should be cleaned and examined at least once every
fifty hours. Filters should be replaced if the paper filter material is torn or
ruptured, it the housing is damaged, or if the filter is excessively dirty. The
usable lifc of an air filter should be restricted to one year or 500 hours,
whichever comes first. Depending on the conditions in which the airplanc is
operated. Filters may have to be cleaned or replaced at shorter intervals.

{2) Remove the screws from the securing brackets on both sides of the
filter box and remove the filter.

{b) Check the filter. If it's damaged or cxcessively dirty, replace it
immediately.

{c) Clean the filter by onc of the two following methods:

(1} Kecping the air nozzles at least one inch from the filter,
direct a jet of air not exceeding 100 psi up and down the
pleats on the clean air side of the filter. This method will
remove grit, dust, and sand from the filter.

{(2) U carbon, soot, or oil remain on the filter after
completing the above procedure, soak the filter for 15
minutes in a good non-sudsing detergent; then swish it
gently in the solution for about two minutes. Rinse the
filter with a stream of water not exceeding 40 psi until the
rinse water is clear, Dry the filter thoroughly before
reinstalling, but do not use light bulbs or extreme heat for
drying.

(d) Recheck the filter for damage, and if it is found to be clean and
sound, reinstall the filter,

(¢) Before reinstalling the filter, examine the filter gasket, It should
have no tears and should be securely in place,

8.13 BRAKE SERVICE

The brake system is filled with MIL-H-5606 {petroleum base, red)
hydraulic fluid, This should be checked at every 50 hour inspection and
rcplenished when nccessary.,

Do not use vegetable base brake fluids (blue) when refilling the system,
The brake fluid reservoir is filled by opening the access door, which is located
above the forward access panel on the right side of the luselage, and
removing the filler cap. Then add fluid 10 the reservoir to the required level.

It it is necessary to bleed the brake system to get air out of the lines, fluid
should be added under pressure at the bleeder attachment on the brake unit.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1204
8-§
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PIPER AIRCRAFT CORFORATION SECTION 8
PA-31, NAVAJO HANDLING, SERV & MAINT

NOTE

The exposed portion of the strut piston should
be wiped down regularly with hydraulic fluid.
This can contribute to the service life of the
strut seals,

To add air to the oleo struts, a strut pump is attached at the air valve and
the olco pumped up until 3.25 inches of piston tube is exposed with normal
static weight on the gears. To add hydraulic fluid, first place the airplane on |
jacks; then release all the air through the valves, allowing the oleo to extend
fully. Next, remove the air valve and fill the unit through this opening.
Compress the oleo again to within 1/4 inch of full compression, allowing
excess hydraulic fluid to overflow and working out trapped air. Then |
reinsert the valve core and pump up the strut I

The turning arc of the nose wheel is 20 degrees in either direction and is
factory adjusted at stops on the bottom of the forging. The turning radius of
the nose wheel is approximately 25 feet.

NOTE

See service manual for rigging and adjustment
of landing gear,

8.19 TIRE SERVICE

For maximum service from the tires, keep them inflated to the proper
pressure of 42 psi for the nose wheel and 60 psi for the main wheels, When
inflating the tires, visually inspect them for cracks and breaks, If necessary,
reverse the tires on the wheels or interchange them for even wear. All tires
and wheels are balanced beforc original installation, and the relationship of
tire, wheel, and tube should be maintained upon reinstallation. If new
componenls arc installed, it may be necessary to rebalance the wheels with
the tires mounted. Out-of-balance wheels can cause extreme vibration
during takcoff and landing.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 8-11
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PIPER AIRCRAFT CORPORATION SECTION 8§
PA-31, NAVAJO HANDLING, SERV & MAINT

It is recommended that single or multi viscosity aviation grade cils in
accordance with latest issue of Avco-Lycoming Scrvice Instruction 1014 be
used. The following scasonal aviation oil grades and seasonal ambient
temperature ranges arc rccommended.

LUBRICATING OIL RECOMMENDATIONS
USE AVIATION ENGINE OIL FOR PISTON ENGINES

MIL-L-6082B MIL-L-2285]1
Average Ambient Straight Mineral Ashless Dispersant
Temperature SAE Grade SAE Grades
All Temperatures — 15W-50 or 20W-50
Above 80°F 60 60
Above 60°F 50 40 or 50
30°F to 90°F 40 40
0°F 10 70°F 30 30, 40 or 20W-40
(°F to 90°F 20W50 20W50 or 15W50
Below 10°F 20 30 or 20W-30

When operaling temperatures overlap indicated ranges, use the lighter
grade oil.

{Refer to the Lycoming S. I. 1014 latest revision when changing from
straight mineral to ashless dispersant oil.)

NOTE
When checking oil level, read right engine side

of dipstick for right engine, and left engine side
of dipstick for left engine,

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: DECEMBER 18, 1990 8-13
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-31, NAVAJO HANDLING, SERV & MAINT

R ATA R e

FUEL DRAINS
Figure 8-3

(c) Filling Fuel Cells

The fuel supply is carried in two 56 gallon main cells and two
40 gallon auxiliary cells. A filler neck is provided in the upper
center scction of each wing for servicing the main cells, while
another filler neck in the upper outboard section of each wing is
provided for servicing the auxiliary cells. Observe all safety
precautions required when handling gasoline

When refueling the Navajo, ground the refueling hosc before
beginning the transfer of fuel. Secure the filler cap immediately
after servicing each cell. The optional lockable filler cap need not
be locked to be secure,

NOTE

Never lcave the fuel cells completely dry, or the
cell inner liners may dry out and crack,
permitting fuel to diffuse through the walls of
the cell after refueling. If the cell is to be left
empty for a week or more, spray the inner liner
with a light coat of engine oil.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 8-15
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-31, NAVAJO HANDLING, SERV & MAINT

8.27 BATTERY SERVICE

Access to the battery is through the forward baggage compartment
opening. The stainless steel battery box has a plastic drain tube, located on
the bottom right rcar corner, which is equipped with a shut-off clamp to be
opened at cast cvery 30 days to drain off any clectrolyte that may have
overflowed into the box,

Corrosion on the battery terminals and connections may be neutralized
by applying a solution of baking soda and water mixed to the consistency of
thin crcam. Do not allow any of this soda solution to enter the battery,
Repeat this application until all bubbling action has ceased before washing
battery and box with clecan water. Dry battery and box and close drain tube
clamp,

Whenever checking the battery, ascertain that all connections are ¢lean
and tight and the fluid level is above the baffle plates. If it is neccssary to add
fluid, use distilled water,

A hydrometer check should be performed to determine the percentage
of charge present in the battery.

Hydrometer Readings Percent of Charge
1280 100
1250 75
1220 50
1190 25
1160 Very little useful capacity
[130 or below Discharged

The battery should be removed for recharging. Starting recharge
current should be 2 amperes. Finishing current should be 1 ampere.

8.29 PRESSURE GYRO SYSTEM

The pressure gyro system operates at a pressure of 4.3 to 6.1 inches of
mercury. The system obtains the regulated pressurc from the cngine driven
pressure pumps. The filters on the pumps should be inspected regularly and
changed cvery 100 hours. The setting of the pressure regulators should be
performed by an expericnced mechanic,

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 8-17
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OXYGEN FILLER
Figure 8-3

8.35 OXYGEN SYSTEM SERVICE*

The filler valve for the oxygen cylinder is serviced by opening the
access panel on the lower left nose section just aft of the forward baggage
compartment door. To charge the oxygen system, remove the protective cap
from the filler valve and attach the fitting from an oxygen cart. Refer to
Figure 8-5.

WARNING

Inspect the filler connection for cleanliness
before attaching it to the filler valve. Be sure
your hands, tools and clothing are very clean
and free from grease and oil since these
contaminants will ignite when in contact with
pure oxygen under pressure.

*Qptional equipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
8-19
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PIPER AIRCRAFT CORPORATION SECTION 8
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(3} Allow the solvent to remain on the engine from five to ten
minutes. Then rinse the engine clean with additional
solvent and allow it to dry.

CAUTION

Do not operate the engine unlil the solvent has
cvaporated or otherwise been removed.

{4) Remove the protective covers from the magnetos.

(5) Lubricate the controls, bearing surfaces, etc., in
accordance with the Lubrication Chart in the Service
Manual.

(b) Cleaning Landing Gear

Before cleaning the landing gear, place a cover of plastic or a

similar waterproof material over the wheel and brake assembly,

(1) Place a pan under the gear to catch waste,

(2) Spray or brush the gear with solvent or a mixture of
solvent and degreaser, To remove especially heavy dirt
and grease deposits, it may be necessary to brush areas
that were sprayed.

(3) Altow the solvent to remain on the gear from five to ten
minutes, Then rinse the gear with additional solvent and
allow it to dry,

(4) Remove the protective cover and the catch pan.

{5) Lubricate the gear in accordance with the Lubrication
Chart in the Service Manuat.

CAUTION

Do not brush the micro switches.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 8-21
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(3)

Remove oil and greasc with a cloth dampened with
kerosenc,

CAUTION

Do not use gasoline, alcohol, benzene, carbon
tetrachloride, thinner, acetone, other strong
solvents, or window cleaning sprays. Do not
usc plastic cleaner on heated glass windshields,

(4)
(3)

A severe scratch or mar in plastic can be removed by
rubbing out the scratch with jeweler's rouge.

When windows are clean, apply a thin coat of hard
polishing wax. Rub lightly with a soft cloth, Do not use a
circular motion. Do not apply wax on the optional
heated windshieid.

(c) Cleaning Interior

(n

(2)
3

(4)

(5

Hcadliners and other vinyl interior surfaces may be
cleancd with a damp cloth and mild soap and walter
solution,

Window curtains may be dry clcaned but it is not
recommended that they be laundered.

Leather may be cleaned with a mild hand soap and water
solution or with saddle soap. Follow the precautions
which apply to the cleaning of any fine leather product,
Avoid saturation and never use detergents or harsh
cleaning solutions on leather.

Wood surfaces may be cleancd with any good household
liquid or spray cleaner/polish manufacturcd for this
purpose,

All upholstery fabrics are “Scotchgard” treated and may
be cleaned as follows:

Spilled oily and watery liquids will generally bead up
on the fabric and can be blotted away leaving little or no
stain. Blot spills up as quickly as possible with an
absorbent cloth, tissue or sponge. If the material is a solid
or semi-solid, such as butter, remove the excess by gentle
scraping with a table kaife. Often, blotting with remove atl
traces of stain but if the staining agent is not completely
removed by blotting, the following techniques arc
suggested;

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: DECEMBER 18, 1990 8-23
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To remove residual detergent left on the fabric, wipe
the entire fabric surface with a cloth dampened with
water. The cloth should be rinsed in clean water several
times. This procedure will ensure that the treatment will
continue to function.

CAUTION
Solvent cleaners require adcquate ventilation,
{f) Cleaning Carpets

Usc a small whisk broom or vacuum cleaner to remove dirt,
For soiled spots, use a nonflammable dry cleaning fluid. Floor
carpets may be removed and cleaned like any household carpet.

(g) Cleaning Toilet*

(1) To disposc of the sanitary bag, pull the top of the bag
from the pail and close with a wire tie. Remove it from
the airplane in the covered pail and dispose of according to
field facilities. Do not attempt to flush the bag in a toilet,

(2) To clean and decodorize the airplane’s toilet, mix a
solution of disinfectant type cleaner. Using a soft bristled
brush, rag and solution, wash the toilet pail and seat. The
toilet may be removed for cleaning by disconnecting the
two fasteners at the inside forward end of the unit. Slide it
back and lift from the floor.

(3) When offensive odor remains, use a stronger solution
and reclean.

{4 Rinse with fresh water and dry.

(5) To install a new sanitary bag, place it over the top cdge of
the pail and push it into the bottom of the pail.

*Qptional cquipment

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: DECEMBER 18, 1990 B-25




D0000C000000000000Q00O00OO0O0OOLOOOO00OOOO0LC



TABLE OF CONTENTS

SECTION 9
SUPPLEMENTS
Paragraph/Supplement Page
No. No.
9.1 GENETAlLcuirinicirimrirrsnirorsisssmsisesesassrsssrerssanssssnssasionsanassnesseresins 9-1
| Oxygen System InsStallation . iremninesssne (4 papes) 9-3
2 Ice Protection System (Approved for flight
' into known icing conditions).......oveveervevevnserennens (18 pages) 9-7
3 FCS-810 AFCS (With Flight Director
INS1AllAtion) ..vcesirnmnsiiimesss e e (10 pages) 9-25
4 FCS-810 AFCS (Without Flight Director
InStAllation) v e (10 pages) 9-35
5 AltiMatic THC Installation ... {12 pages) 9-45
6 Piper Yaw Damper System Installation ......cccvevnennn, (4 pages) 9-57
7 AltiMatic X Autopilot or Flight Director
Autopilot Installation .......cvuuseressemnmeso, (16 pages) 9-6i
8 KFC 200 AFCS (With Flight Director
INSIAllAlION) v veesiirsinnssieni e (18 pages) 9-77
9 KAP 200 AFCS (Without Flight Director
INSEANTALION ) o rrinscssresmseseissierssesnasissessessssesssnrssenses (16 pages) 9-95
10 Collins ANS-351 Area Navigation
SYSIRIM tvvviirivsnierersieiesnsaeressnsnssersssisssresssiessssessasses (14 pages) 9-111
[l King KNS 80 Area Navigation System ..o (14 pages) 9-125
12 King KNS 81 Area Navigation System ........cevveerserns (12 pagesy 9-139
13 Bendix RDR-150 and RDR-160 Color
Weather Radar InStallation ......coeeccivvereermeesrnsenesenes {6 pages) 9-151
14 RCA Weather Scout I Monaochrome Weather
Radar Installation ... (6 pages) 9-157
t5 RCA Weather Scout II Color Weather
Radar InStallation ....c...eeceniverensrenonssismseseeneon (8 pages) 9-163
16 FCS-870 AFCS (With Flight Dircctor
INSIAHALION ...cvoivsecsromrs s (28 pages) 9-171

REPORT: LK-1206
9-i



0000000000000 O000O0OO0COOOOO0OLOOOO0O0O00OO0



PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENTS

SECTION 9
SUPPLEMENTS
9.1 GENERAL

This scction provides information in the form of supplements which are
necessary for efficient operation of the airplane when it is equipped with onc
or more of the various optional systems and equipment not approved with
the standard airplanc.

All of the supplements provided in this section are “FAA Approved”
and consccutively numbered as a permanent part of this handbook. The
information contained in each supplement applics only when the related
cquipment is installed in the airplane.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-12(:
9.
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PIPER AIRCRAFT CORPORATION SECTION Y9
PA-31, NAVAJO SUPPLEMENT 1

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 1
FOR
OXYGEN SYSTEM INSTALLATION

SECTION I - GENERAL

This supplement must be attached 1o the Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual when the Oxygen System is
installed per Scction 6, Paragraph 6.17, "Equipment List.” The information
contained herein supple-ments or superscdes the basic Pilot's Operating
Handbook and FAA Approved Airplane Flight Manual only in those areas
listed herein. For limitations, procedures and performance information not
contained in this supplcment, consult the basic Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual.

FAA APPROVED M/ JLO"-‘IL-N

D. H. TROMPLER '

D.0O.A. NO. §0-2

PIPER AIRCRAFT CORPORATION
LAKELAND, FLORIDA

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 1of 4, 9-3
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 1

IN-FLIGHT

{a) Oxygen - “ON" (Pull control knob out, this allows the flow of
oxygen to all receplacles.)

{(b) Insert fitting into receptacle, (This allows flow of oxygen through
mask.)

(¢) Don mask. (Check oxygen flow indicator frequently.)

(d) Oxygen pressure - monitor to determine supply.

(e} If the oxygen tank has a pressure of 1850 psi when the use of
oxygen is begun, oxygen will be available as shown below:

Crow Passengers Oxygen Supply Range in Hours

25.76
12.88
8.58
6.44
5.15
4.29
3.08
3.22

— et et - — —
-] Gy h B L b —

With 2 Pilot’s Masks Oxygen Supply Range in Hours

12.88
B.58
6.44
5.15
4.29
3.68
3.22

S 2 S RS BN T L
G n Bt B —

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 Jof4, 9-5
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 2

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 2
FOR
ICE PROTECTION SYSTEM
(Approved for Flight inte Known Icing Conditions)

SECTION 1 - GENERAL

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when Ice Protection System
is installed per Piper Drawing 71155. The information contained herein
supplements or supersedes the basic Pilot's Operating Handbook and FAA
Approved Airplane Flight Manual only in those areas listed hercin. For
limitations, procedures and performance information not contained in this
supplement, consult the basic Pilot’s Operating Handbook and FAA
Approved Airplane Flight Manual,

FAA APPROVED _J’ 4 M

D. H. TROMPLER

D.0.A. NO, S0-2

PIPER AIRCRAFT CORPORATION
LAKELAND, FLORIDA

ISSUED: SEPTEMBER 18, (979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 lof18, 97
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PIPER AIRCRAFT CORPORATION SECTION 9

PA-31, NAVAJO SUPPLEMENT 2

p. Position lights
¢. Anti-collision lights
r.  Alternator - each cngine
5. Gyroscopic bank and pitch indicator
t. Instrument lights
u. Landing light, if for hire
v. ‘Two-way radio for communication
w. Suitable and adequate navigation radio equipment
x. Gyroscopic rate of turn indicator
y. Bank indicator
z. Clock with sweep second hand
aa. Secnsitive altimeter adjustable for barometric pressure
ab. Gyroscopic direction indicator
ac. Free air temperature indicator

(2) Flight in positive control arcas
a. Transponder

(3) The following additional cquipment must be installed in

(4)

accordance with Piper drawings or in an FAA approved
manner, (Refer, Piper Dwg, No. 71155-2)

i,

CET TR M RO T

Pncumatic wing and empennage boots (including inboard
wing boots)

Electrothermal propeller boots

Pilot's heated windshield

Heated pitot

Ice detection light

Heated stall warning transmiiter
Non-icing heater air inlet

Heater combustion air alternate source
Forward heater

Ice shields

Prop control deicer boot

‘A’ - ‘B’ pneumatic systcm

The following equipment is required and is normally part of
the standard airplane:

.

Alternate static system

b. Elevator balance baot
¢. Dircct vision window
ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206

REVISED: FEBRUARY 28, 1980 Jof18, 99
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PIPER AIRCRAFT CORPORATION SECTION 9
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SECTION 4 - NORMAL PROCEDURES

(a) Prior to dispatch into known icing conditions all ice protection
cquipment should be functionally checked.

NOTE

The heating element for the stall warning
operates on reduced power on the ground.

{b) Prior to entering suspected icing conditions (visible moisture
below 32°F) activate the following cquipment:
(1) Pitot Heat/Stall Warning
(2) Windshield Heat
(3) Propeller Deice

(c) Activate the following while encountering icing at pilot’s discretion,
(1) Pneumatic Deicer Bools

WARNING

Do not cycle boots with less than 1/4 to 3/8
inch of ice accumulation. Continuous cycling
of boots during some types of ice encounters
may result in failure to remove ice.

(2) Heater and Defroster
(3) Ice Detection Light (night as required)
(4) Engine Alternate Air (only if loss of power is suspected).

SECTION 5 - PERFORMANCE

Some handling and performance changes can be experienced with ice
buildup on unprotected surfaces. At exactly what point the handling and
performance changes become noticeable cannot be determined; therefore, if
two boot cycles have becn requircd (approximately 1/2 to 3/4 inch buildup),
the following procedures and performance degradation should be observed:

{(a) Climb Performance:
Climb performance may be significantly reduced in prolongec
icing encounters. Multi-engine and single engine service ceiling:
may be reduced below 24,000 feet and 12,000 feet respectively.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-12(
REVISED: FEBRUARY 28, 1980 50f18, 9-
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CLEVELAND HEAVY DUTY BRAKES
{With Ice On Unprotected Surfaces)
Figure 9-3
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 2

{b)

icing conditions require. After each inflation cycle, the timer
automatically resets to allow the inflation cycle 1o begin when the
switch is actuated.

Actuation of the momentary switch triggers a system cycle
timer, which in turn shifts the two stage regulators to high pressure
(18 psi), opens the *A’ system solcnoid valve to send air to the wing
boots, and cuts off air to the copilot's gyros (when instailed). Afier
six seconds, the ‘A’ system solenoid is closed and the ‘B’ system
solenoid is opened 10 send air to the tail boots for six seconds. At
the completion of the tail cycle, the *B’ system solenoid closes, the
two stage regulators return to low pressure {gyro pres.) and the
copilot's air supply resumes.

When the inflation cycle is completed, the deicer solenoid
valves permit overboard exhaustion of the pressurized boots,
Suction is then reapplied to the deicer boots 1o hold them close to
the airfoil surface.

Two blue indicator lights with press-to-test and dimming
features, illuminate when each surface deicer boot system inflates
to a predetermined pressure. Illumination of the indicator light is
controlled by a pressure sensitive switch connected to the deicer
pressure lines (one in the ‘A’ system and one in the ‘B’ sysiem).

To insurc good icc shedding, the boots should be clean and
free of any oils or dirt and in good condition. No special coating is
required.

Ice shedding may be slightly impraved by the application of
B.F. Goodrich [cex. It is authorized for use and has been tested in
natural icing. The manufacturee's instructions (B.F. Goodrich)
must be followed explicitly.

ELECTRIC PROPELLER DEICERS

Electrothermal propeller deicer pads are bonded to the leading
edges of the propeller blades. Each deicer pad has two scparate
heatess, onc for the outboard and one for the inboard half. (Refer
to Figure 9-5.)

The system is controlled by an on-off type PROP DE-ICE
switch located in the overhead switch panel and the circuit is pro-
tected through a circuit breaker in the circuit breaker control panel.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: TUNE 22. 1984 9of18, 9-15
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(¢}

The heat provided by the deicer pads reduces the adhesion
between the ice and the propeller so that centrifugal force and the
blast of airstrcam cause the ice to be thrown off the propeller
blades in very small pieces. This ice can produce minor damage to
the fusclage if ice shields have not been installed.

CAUTIONS

When conducting the above described ground
test, do not operate system longer than two
complete cycles.

If the ammeter reading is less than in the green
arc this indicates that one or more of the pads is
not functioning. If propeller deice is used under
this condition the pilot can expect an uncven
build up of ice with consequent undesirable
vibration.

Ice shields are installed on both sides of the fusclage nose
adjacent to the propeller. These are installed to prevent excessive
damage due to slivers of ice shed from the propeller impacting on
the nose skin.

ELECTRICALLY HEATED WINDSHIELD

The electrically hcated windshield, used to prevent exterior
icing and interior fogging, is controlled by the WINDSHIELD
HEAT switch. With the engines running, a preflight check can be
made by activating the control switch. The windshield is operating
properly if it feels warm to the touch.

Ground operation should be kept to a minimum to prevent
overheating of the windshield. Distorted vision or small bubbles in
the plastic of the windshield may indicate an overheal condition.

The exterior surface of the windshield has a Nesa coating to
prevent static discharge. Use care when cleaning (refer to Section 8 -
Airplane Handling, Servicing and Maintcnance),

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 11 of 18, 9-17
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(d)

Windshicld heat must be activated prior o entering suspected
icing. Sudden penetration into a severe encounter with the heat off
may causc a rapid build that will bridge the heating element when it
is turned on,

NOTE

If windshield wipers are installed, do not
operate them during or after an ice encounter
when ice is accumulated on either the wiper or
windshield.

PITOT STATIC SYSTEM

Dynamic and static air pressure for operation of the airspecd
indicator is supplied by the pitot static system (Refer to Figure 7-
27). The system also supplies static air pressure to the altimeter and
the vertical speed indicator.

A heated pitot head is mounted under the nose section,
forward of the nose gear doors. Total pressure is extracted by the
pitot head and routed directly to the airspeed indicator. Provisions
have been made for installation of an additional pitot head if dual
instruments arc desired. The second pitot head is mounted to the
right of the existing head under the nose.

Static source pads (pickups) are located on both sides of the
fuselage forward of the horizontal tail. They connect to a single line
leading to the instruments. Dual pickups are provided to reduce
side slip effects on the airspeed indicator,

An alternate static source valve is mounted below the left
segment of the instrument pancl near the pilot's left knee. To
actuate, push the lever up and to the left, locking the valve in the
open position. When the alternate static source is selected, the
pilot's airspced indicator, altimeter and rate of ¢limb indicator
utilize cabin air for static pressure, Under these conditions the
altimeter and airspeed indicator readings will be higher than
normal.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 13 of 18, 9-19
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(g) HEATING VENTILATING AND DEFROSTING (Refer to
Figurc 7-33.)

Controls to regulate cabin air temperature and provide fresh air
ventilation and heated air for defrosting arc mounted in the cabin
air contro! panel below the right segment of the instrument panel.
They include a three position forward heater switch, a momentary
on START/RESET switch and temperature, defroster, heater air
inlet and outside air control levers. A cabin exhaust control is
mounted directly above the cabin air control panel. Provision for
mounting an aft heater (optional) switch have also been made on
the panel,

The heating system is designed 1o provide maximum comfort
for the occupants during winter and cool weather flights. A 35,000
B.T.U./Hr. Janitrol combustion heater furnishes the hot air source
for cabin heating and windshield defrosting, The heater is mounted
in the nose section and is accessible through a removable panel on
the right side.

Operation of the heater is controlled by two switches: a three-
position forward heater switch marked FAN, OFF and HEAT and
a momentary on switch marked START/RESET. Selecting the
HEAT position and momentarily depressing the START/RESET
switch activates the heater regulator/shut off valve, allowing fuel lo
flow from the right fuel cell to the combustion heater, and simul-
tancously ignites the heater,

The heated windshield will gencrally maintain the inner
surface of the windshield clear of fog, however the heater and
defroster should be cngaged upon entering icing conditions.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28. 1980 15 of 18, 9-21



DOOOOO0QO0CO0000LCOO0OO000OOO0OOO0OOOOOOOOOOL



PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 2

(hy PNEUMATIC SYSTEM (Refer to Figure 7-29.)
The pneumatic system supplies air pressure to operate the air
driven gyros. Pressvre is also supplied to the surface deicing boots.

Basically, the pncumatic system is divided into two
indcpendently operated pressure supply systems; the fcft engine
supply and the right engine supply. Both systems utilize a common
manifold check valve and pressure gauge, Each side of the
pncumatic system incorporates its own inlet, inlet filter, engine
driven pacumatic pump, regulator and inline filter. Recessed
inlets, just aft of the fire wall on the bottom-outboard side of the
enginc nacelle, extract constant supplics of outside air, which are
passed through inlet filters and directed to the left and right engine
driven pneumatic pumps. Air pressure from each pump is then
routed to its respective pressure regulator. Each pressure regulator
has ils own adjustment to provide & means of sctting the pump
outlet pressure. Any airflow supplied by the pumps in excess of the
adjusted setting is cxpclled from the system at the regulators,
Regulated air pressure is then passed through a .3 micron inline
filter for further protection against contaminated air reaching the
instruments. Once filtered, pressure from the left engine supply
and pressurce from the right engine supply are united in a manifold
check valve, common to both sides of the system. The manifold
check valve supplies a single outlet line to the gyros. In the event
one of the engine driven pneumatic pumps fail, the other side of the
system can maintain air pressure to the gyros and/or deicers, Air
pressure supplied by the system is utilized to operate the attitude
gyro and the directional gyro and exhausted through a bulkhead
forward of the instrument panel,

Each pressure pump is capable of operating the air driven
gyros and the pneumalic deicers up to single engine service ceiling
and with both pumps operating normally, up to the maximum
approved altitude of the airplane.

A gyro pressure gauge, mounted in the right segment of the
instrument panel, indicates system pressure in inches of mercury.
A graduated green arc on the face of thc gauge indicatcs pressure
readings within normal operating limits. Two annunciator lights,
mounted in the annunciator panel, provide a visual warning to the
pilot that either the right or left pneumatic source is inoperative.
The lights are placarded, R, PNEU. INOP. and L. PNEU. INOP.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 17 of 18, 9-23
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO, 3
FOR
FCS-810 AFCS WITH FLIGHT DIRECTOR INSTALLATION

SECTION 1 - GENERAL

"This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the FCS-810 with the
FC-823F Flight Controller is installed per Scction 6, Paragraph 6.17
"Equipment List." The infor-mation contained herein supplements or super-
sedcs the basic Pilot's Operating Handbook and FAA Approved Airplane
Flight Manual only in those areas listed herein. For limitations, procedures
and performance information not contained in this supplement, consult
the basic Pilot’s Operating Handbook and FAA Approved Airplane Flight
Manual.

FAA APPROVED A/A/ ‘Fv_a-gpﬂ—..

D. H. TROMPLER

D.0.A. NO. 80O-2

PIPER AIRCRAFT CORPORATION
LAKELAND, FLORIDA

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
RFVISEN: FERRUARY 28, 1980 1 of 10, 9-25
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(b) Single-Engine Operating

(1) Autopilot performance has been satlsf'lctonly demonstrated
during simulated failure of one engine. In the event that the
ptlot elects to continue single-engine operation with autOpIIot.
(llscngage the autopilot; re-trim the aircraft for single-engine
operation; and re-engage the autopilot.

(2) Do not initiate single-engine go-around in coupled GA mode,
After aircraft is stabilized and trimmed out in single-engine
climb, autopilot may be engaged.

{¢) Pitch Trim

(1) if trim warning light illuminates in flight, or if electric trim
runs at any time without actuating the trim switch, an
overpower force up to 20 pounds at the control wheel will be
experienced at tlime of disengagement (3-sccond delay for
recognition time). Turn trim ON-OFF switch OFF, pull the
pitch trim circuit breaker, and have system inspected prior to
operation,

(2) If the trim circuit breaker releases, or the trim follow-up
becomes inoperative during autopilot operation, disengage
the autopilot and pull the trim circuit breaker.

SECTION 4 - NORMAL OPERATING PROCEDURES

(a) Manual Electeic Trim

Manual clectric trim is provided as standard equipment with
the autopilot installation, The manual clectric trim system is
powcred through the aircraft master switch, and a trim ON-OFF
switch, located on the eft side of the pilot’s control wheel, both of
which must be on for electric trim operation. A circuit breaker,
located on the circuit breaker panel, provides circuit protection.
Electric trim is obtained by actuating the electric trim switch on the
pilot's control wheel in the desired direction.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FERRIJARY 28. 1980 3of 10, 9-27
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IN-FLIGHT

(a)

NOTE

When engaging the autopilot, the pitch syn-
chronizer will automatically stabilize the air-
craft in the pitch attitude existing at the time
of engagement.

Engagcment

(1) Manually adjust aircraft trim in WINGS-LEVEL attitude
prior to engaging autopilot. Press the AP ENGAGE BUTTON
which will light upon engagement. To climb, actuate the pitch
rocker switch to UP. To descend, actuate the pitch rocker
switch to DN.

(2) PITCH SYNC BUTTON - Pressing and holding the PITCH
SYNC button, located on the pilot’s wheel, disengages the
pitch axis to allow thc pilot to manually change the aircraft
pitch attitude. The pitch trim indicator, when centered,
indicates to the pilot that the autopilot has synchronized to
the aircraft pitch attitude. While the PITCH SYNC button is
depressed, manual electric trim may be actuated without
disengaging the autopilot. When the PITCH SYNC button is
released, the pitch axis will again engage, synchronized to the
new pitch attitude, SYNC will cancel GS, ALT, or GA modes.

(b) Automatic Pitch Trim

(c)

Automatic pitch trim is provided whenever the autopilot is
engaged. Any attempt to overpower the autopilot pitch axis will
cause the pitch trim to oppose the applied force, resulting in an out-
of-teim condition.

Manual Electric Trim/AP Disengage

During normal AP operations, actuation of the trim switch in
cither direction disconnects AP and electric trim is immediately
available. The electric trim system design is such that a single fauly,
other than a stuck switch will not cause a runaway trim. Other
faults will be indicated by the trim warning light or by a pre-flight
check, Nlumination of the trim warning light indicates that a single

fault has occurred, but trim will not run away. (See Emergency
Pitch Trim Procedures,)

ISSUED: SEPTEMBER I8, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 S5of10, 9-29
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() En Route Navigation

NOTE

There are two methods of intercepting a VOR radial.

(1) Variable Intercept Angle - With this method, the pilot may
preselect any intercept angle desired.

.

I

After identifying desired omni station, select desired omni
course by rotating the CRS knob on the HSD until the
coursc select pointer aligns with the desired omni course.
Position the heading bug to select the desired intercept
angle by rotating the HDG knob on the HSD. The number
of degrees between the course select pointer and the
heading bug is the intercept angle. The pilot should not
select an intercept angle less than 20°, or more than 90°.
Simultaneously press HDG and NAV buttons on the
controlter. HDG and NAV buttons will light. The aircraft
will turn toward the heading sclected until the lateral
deviation needle moves approximately onc dot away
from full deflection. At this time, the HDG button light
on the controller will go out and the aircraft will assume
a normal 45° intercept angle.

(2) Fixed Intercept Angle

i.

After identifying the desired omni station, sclect desired
omni course on the HSD by rotating the CRS knob until
the course select pointer aligns with the desired omni
course,

Press the NAV button. Button light comes on. Aircraft
will turn left or right, depending upon the relation of the
aircraft heading to that of the sclected omni bearing. If
the omni bearing selected is less than 120° from the
aircraft heading when the NAV mode is sclected, the
aircraft will turn toward the sclected omni course, At
angles of 120° or greater, the aircraft will turn away from
the selected omni course and continue to turn through
the Jarger angle until a proper intercept angle is established.
In either case, the aircraft will assume an intercept course
which will be no greater than 45° to the selected omni
course.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-120(
nEVICRN. RERRTTARY 28. 1980 7 of 10, 9-3!
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(3) Glide Slope

a.

d.

Automatic Engage

Glide slope is automatically armed and the aircraft will

bracket the glide slope and begin a rate of descent

commensurate with the glide slope angle (pilot must
maintain airspecd with power) providing the following
conditions are met;

I.  The APPR button is pressed.

2. The aircraft must approach the glide path from below.

3. Aircraft is cstablishced on localizer beam at least 20
seconds prior to glide slope interception,

4. The glide slope pointer is centered.

Manual Engage

[f desired, glide slope may bc capturcd manually by

actuating glide slope button when glide slope pointer

centers, provided the aircraft is in approach mode,

Glide Slopc Mode

. When the aircraft couples to the glide slope signal,
the GS PUSH MAN light on the controller will light,
andt ALT light extinguishes.

2. Glide slope may be disengaged while flying the
iocalizer by pressing ALT, HDG or NAV button
on the controller; actuating pitch rocker switch;
depressing the GA button; or pitch SYNC button.

Back Coursc Localizer
For a back course localizer approach, select the localizer
front course inbound heading. Press REV button on
controller. Both APPR and REV button lights will light,
indicating to the pilot that he is in both the localizer and
reverse modes.
Go-Around
Go-around switch may be pressed any time the pilot
decides not to continue the approach to landing, Pressing
the GA switch will cause the aircraft to automatically
assume a pitch attitude of approximately seven degrees
nose-up. (Pilot must adjust power settings to maintain
airspeed.) Aircraft will continue to track localizer. GA
light on controller will light. If a missed approach heading
is selected and HDG button pressed, aircraft will turn to
the selected heading, and remain in a pitch-up attitude of
approximately seven degrees. Movement of the pitch
rocker switch, pressing the pitch SYNC button, or ALT
button will disengage the GA mode.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 9 of 10, 9-33
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PILOT*S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 4
FOR
FCS-810 AFCS WITHOUT FLIGHT DIRECTOR INSTALLATION

SECTION 1 - GENERAL

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the FCS-810 with the
FC 823E Flight Controller is installed per Section 6, Paragraph 6.17
"Equipment List.” The information conatined herein supplements or
supersedes the basic Pilol's Operating Handbook and FAA Approved
Airplane Flight Manual only in those arcas listed herein, For limitations,
procedures and performance information not contained in this supplement,
consult the basic Pilot's Operating Handbook and FAA Approved Airplane
Flight Manual.

FAA APPROVED M

D. H. TROMPLER'

D.0.A. NO. 80-2

PIPER AIRCRAFT CORPORATION
LAKELAND, FLORIDA

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
RR.VISED: FEBRUARY 28, 1980 1of10, 935
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(b) Single-Engine Operation

(1) Autopilot performance has been satisfactorily demonstrated
during simulated failure of one engine. In the event that the
pilot elects to continuc single-cngine operation with autopilot,
disengage the autopilot; re-trim the aircraft for single-cngine
operation; and re-cngage the autopilot.

(2) Do not initiate singlc-enginc go-around in coupled GA mode.
After aircraft is slabilized and trimmed out in single-cngine
climb, autopilot may be engaged.

{c) Pitch Trim

(1) If trim warning light illuminates in flight, or if electric trim
runs at any time without actuating the trim switch, an
overpower force up 1o 20 pounds at the control wheel will be
experienced at time of disengagement (3-second delay tor
recognition time), Turn trim ON-OFF switch OFF, pull the
pitch trim circuit breaker, and have sysiem inspected prior to
operalion.

(2) If the trim circuit breaker releases, or the trim follow-up
becomes inoperative during autopitot operation, disengage the
antopilot and pull the trim circuit breaker.

SECTION 4 - NORMAL OPERATING PROCEDURES

{n} Manual Electric Trim

Manual electric trim is provided as standard equipment with the
autopilot installation. The manual electric trim system is powered
through the aircraft master switch, and a trim ON-OFF switch,
located on the left side of the pilot's control wheel, both of which
must be on for electric trim operation. A circuit breaker, located on
the circuit breaker panel, provides circuit protection, Electric trim is
obtained by actuating the ¢lectric trim switch on the pilot's control
wheel in the desired direction,

PRE-FLIGHT

(a) Autopilot
{1) Turn the autopilot master switch to “ON.”
(2) Check attitude gyro for proper erection. Set the dircctional
gyro, if manual slaving type,
(3) Depress the Pitch SYNC Button to center trim indicator,
(4) Engage the autopilot; apply a force o the controls (one axis at a
time) to determine if the autopilot may be overpowered.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 3 of 19, 9-37
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(b)

(€)

()

Automatic Pitch Trim

Automatic pitch trim is provided whenever the autopilot is
engaged. Any attempt to overpower the autopilot pitch axis will
cause the pitch trim to oppose the applied force, resulting in an out-
of-trim condition.

Manual Electric Trim/AP Disengage

During normal AP operations, actuation of the trim switch in either
direction disconnects AP and electric trim is immediately available.
The cleetric trim system design is such that a single fault, other than
a stuck switch will not cause a runaway trim, Other faults will be
indicated by the trim warning light or by a pre-flight check.
IMumination of the trim warning light indicates that a single fault
has occured, but trim will not run away. (Sec Emergency Pitch Trim
Procedures.)

Altitude Hold

The ALT button may be depressed at any time the vertical speed is
less than 1500 feet per minute. Aircraft pressure altitude will be held
when the autopilot altitude hold is engaged. Momentarily actuating
the pitch rocker switch in cither direction, engagement of the glide
slope or pressing the PITCH SYNC switch disengages the altitude
hold function.

NOTE

The altitude controller attempts to maintain
the aircraft at the selected altitude by changing
the pitch attitude of the aircraft. The human
pilot must then maintain power settings to
assure a safe airspeed. In level flight, the
autopilot should hold altitude within 20 feet of
the pre-selected altitude; however, during turns
there may be altitude excursions greater than
20 feet, but in no instance should the cxcursions
be greater than 100 feet.

NOTE

If for any reason the selected altitude is
deviated from by approximately 300 feet, the
altitude controller will recycle to the new
altitude.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 5 of 10, 9-39
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(2) Fixed Intercept Angle

.

After identifying the desired omni station, select desired
omni course on the HSD or NAV indicator by rotating the
CRS knob until the course select pointer aligns with the
desired omni course,

Press the NAV button. Button light comes on. Aircraft will
turn left or right, depending upon the relation of the
aircraft heading to that of the sclected omni bearing. If the
omni bearing sclected is less than 120° from the aircraft
heading when the NAV maode is selected, the aircraft will
turn toward the selected omni course. At angles of 120° or
greater, the aircraft will turn away from the selected omni
course and continue to turn through the larger angle unit a
praper intercept angle is established. In cither case, the
aircraft will assume an intercept course which will be no
greatcr than 45° to the sclected omni course.

NOTE

If the NAV indicator is not equipped with a
course datum synchro, the heading bug must be
sct to the same heading as the course select
pointer.

{g) Automatic Approach Coupler

NOTE

There are two methods of intercepting the
localizer.

(1) Variablc Intercept Angle - This method is recommended when
being vectored toward the localizer, by approach control, with
the HDG and APPR modes engaged,

a.  Align course arrow with the published inbound course by
rotating the CRS knob on the HSD or NAV indicalor.
b. Position the heading bug to select the desired intercept
angle by rotating the HDG knob on the HSD or DG.
ISSUED: SEPTEMBER 18, 1979 REPORT; LK-1206/

REVISED: FEBRUARY 28, 1980 7 of 10, 9-41
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(3) Glide Slope

a.

k.

Automatic Engage

Glide slope is automatically armed and the aiccraft will bracket

the glide slope and begin a rate of descent commensurate with

the glide slope angle (pilot must maintain airspeed with power)
providing the following conditions are met;

I. The APPR button is pressed.

2. The aircraft must approach the glide path from below.

3. Aircraft is established on localizer beam at least 20 scconds
prior to glide slope interception.

4. The glide slope pointer is centercd.

Manual Engage

If desired, glide slope may be captured manually by actuating

glide slope button when glide slope pointer centers, provided

the aircraft is in approach mode.

Glide Slope Mode

1. When the aircraft couples to the glide stope signal, the GS
PUSH MAN light on the controller will light, and ALT
light extinguishes.

2. Glide slope may be disengaged while flying the localizer by
pressing ALT, HDG or NAV button on the controller;
actuating pitch rocker switch; depressing the GA button;
or pitch SYNC button.

Back Course Localizer

For a back course localizer approach, select the localizer front

course inbound heading. Press REV button on controller, Both

APPR and REV button lights will light, indicating to the pilot

that hc is in both the localizer and reverse modes.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 9of 10, 9-43
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 5

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 5
FOR
ALTIMATIC 1IC INSTALLATION
(INCLUDES ROLL, PITCH AND PITCH TRIM)

SECTION 1 - GENERAL

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Altimatic ITIC is
installed per Section 6, Paragraph 6.17 "Equipment List." The information
contained herein supple-ments or supersedes the basic Pilot's Operating
Handbook and FAA Approved Airplane Flight Manual only in those areas
listed herein. For limitations, procedures and performance information not
contained in this supplement, consult the basic Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual.

]
I

FAA APPROVED J’?/?ﬂmﬂ—é—\_/

D. H. TROMPLER

D.0.A. NO. §0-2

PIPER AIRCRAFT CORPORATION
LAKELAND, FLORIDA

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-120
novicern: FRRRTJARY 28, 1980 10f12, 94
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 5

(a)

(b)

(©)

)

[n the event of an Autopilot malfunction the Autopilot can be:
(1) Overpowered at either control wheel.

CAUTION

Do not overpower Autopilot pitch axis for
periods longer than 3 seconds because the
Autotrim System will operate in a dircction to
oppose the pilot and will, thereby, cause an
increase in the pitch overpower forces.

(2) Disconnected by depressing the Master Disc/Inter Switch.
(3) Disconnected by depressing the Trim Switch “AfP OFF” bar,
(4) Disconnccted by pushing the Roll rocker switch “OFF.”

In the cvent of a Trim malfunction:

(1) Depress and hold the Master Trim Interrupt Switch,

(2) Trim Master Switch - OFF. Retrim aircraft as necessary using
manual trim system.

(3) Release Master Trim Interrupt Switch - be alert for possible
trim action.

(4) Trim Circuit Breaker - Pull, Do not operate trim unti! problem
is corrected.

If a trim runaway occurs with the Autopilot operating, the above
procedures will disconnect the Autopilot which will immediately
result in higher control wheel forces. Be prepared to manually
retrim, as necessary, to climinate undesirable forces.

Alitude Loss During Malfunction:

(1) An Autopilot malfunction during climb or cruisc with a 3
sccond delay in recovery initiation could result in as much as
55° of bank and a 400 foot altitude loss.

(2) Alitude loss - high altitude descent - 3 second delay in recovery
could result in a 30° bank and a 800 foot altitude loss.

(3) An Autopilot malfunction during an approach with a 1 second
delay in recovery initiation could result in as much as £5° of
bank and a 100 foot altitude loss. Maximum altitude loss
measured in approach configuration gear down and operating
cither coupled or uncoupled, single or multi-engine.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-120¢
uwVISEN: FEBRUARY 28, 1980 Jof 12, 9-4"
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT §

(4) Reset heading card while observing slaving meter.

(5) Select slaving amplifier #2 (gyro slaving switch is set to No. 2
position).

(6) Reset heading card while checking slaving meter.

(7) Switch to free gyro and periodically set card as unslaved gyro.

SECTION 4 - NORMAL PROCEDURES
PREFLIGHT

(a) Roll Section

(1) Place Radio Coupler in “Heading” mode and place Roll rocker
switch in the “ON" position to engage roll section. Rotate Roll
Command Knob left and right and observe that control whecl
deseribes a corresponding left and right turn, then center Roll
Command Knob.

(2) Set proper D.G. Heading on D.G. and tum Heading Bug to aircraft I
heading. Engage HDG mode rocker switch and rotate Heading
Bug right and lcft. Aircraft control wheel should turn same
direction as Bug. Grasp control wheel and manually override
servo, both directions.

(3) Disengage Autopilot by depressing trim switch, Check Aileron
operation is free and A/P is disconnected from controls.

{b) Pitch Section
(1) Engage “Roll” rocker switch,
(2) Center pitch command disc and engage “Pitch” rocker switch.
(3} Rotate pitch command disc full DOWN and full UP and check
control wheel describes a corresponding fore and aft move-
ment. Check to sec that servo can be overridden by hand at
control wheel.

NOTE

Autopilot might not be able to raise elevators
on ground without assistance from pilot.

(4) Hold control wheel and disengage Autopilot by pressing
Master A/P Disconnect/Trim Interrupt switch button. Check
Roll and Pitch controls to assure autopilot has disconnected.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 5of 12, 9-49
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 5

(2) Press center bar (A/P OFF) - relcase - check autopilot dis-
cngagement,

(3) Rotate trim wheel to check manual trim operation. Reset to
takeoff position prior to takeoff.

IN-FLIGHT

()
(b)

(c)

(d)

(c)

Trim airplane (ball centered).

Check air pressure or vacuum to ascertain that the Directional
Gyro and Altitude gyro are receiving sufficient air.

Roll Section

(1) To engage, center Roll Command Knob, push Roll rocker
swilch to the ON position. To turn, rotate Roll Command
Knob in desired direction. (Maximum angle of bank should
not exceed 30°.)

(2) For heading mode, set Directional Gyro with Magneltic
Compass. Push dircctional gyro HDG knob in, rotate to
select desired heading. Push HDG rocker switch to the *ON"
position. (Maximum angle of bank will be 20° with heading
lock engaged.)

Pitch Section - (Roll Section must be engaged prior 10 engaging

Pitch Scction.)

(1) Center pitch trim indicator with the Pitch Command Disc,

(2) Engage piich rocker switch. To change attitude, rotate Pitch
Command Disc in the desired dircction,

Altitude Hold

Upon reaching the desired or cruising altitude, engage ALT Hold
Mode rocker switch, As long as ALT Hold Mode rocker switch is
cngaged, aircraft will maintain sclected altitude. For maximum
passenger comfort, rate of climb or descent should be reduced to
approximately 500 FPM prior to Altitude Hold engagement, For
accurate Altitude Holding below 95 KIAS, disengage the auto-
pilot, lawer flaps to 15°, retrim and re-engage the autopilot.

NOTE

Prior to disengaging Altitude Hold Mode,
rotate Pitch Command Disc to center.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22. 1984 70f 12, 9-51
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 5

(g) Radio Coupling VOR/ILS with Standard Directional Gyro
NOTE

Radio Coupler operation in conjunction with a
standard Directional Gyro and VOR/LOC
display differs from operation with an
integrated display (H.S.L) only in one respectl.
The Heading Bug is used as the radio coursc
datum and therefore must be set to match the
desired VOR/ILS course as sclected on the
Q.B.S.

(1) For VOR Intercepts and Tracking: Select the desired VOR
course and sel the Heading Bug to the same heading. Select
OMNI mode on the coupler and cngage the HDG mode on
the autopilot console.

(2) For ILS Front Course Intercepts and Tracking: Tunc the
localizer frequency and place the Heading Bug on the
inbound, front course heading. Select LOC/NORM mode on
the coupler and engage HDG mode on the autopilot console.

(3) For LOC Back Course Intercepts and Tracking: Tune the
Jocalizer frequency and placc the Heading Bug on the inbound
course heading to the airport. Select LOC/REV mode on the
coupler and cngage HDG mode on the autopilot console.

COUPLED APPROACH OPERATIONS

(a) VOR or LOC

(1) After arrival at the VOR Station, track outbound to the
proccdure turn area as described in In-Flight item (f) or (g), as
appropriate, and slow to 105-120 KIAS. Disengage the
autopilot, lower the flaps to t5°, retrim and re-engage the
autopilot.

(2) Usc HDG mode and Pitch or ALT Hold modes as approptiate
during procedure turn.

(3) At the FAF. inbound, return to pitch mode for control of
descent and lower landing gear.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-120
DUVICRD: IIINE 22,1984 1983 9of12, 95



)O000Q000000000000CCO000O0O000O00OC0OO0ODOOOC



PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 5

(5) Monitor localizer and Glide Slope raw data through out

approach. Adjust power as necessary to maintain correct final
approach airspeed. All power changes should be of small
magnitude and smoothly applied for best tracking per-
formance. Do not change aircraft configuration during

approach whilc autopilot is engaged.

(6) Conduct missed approach maneuver 43 described in Coupled

Approach Operations, item (a)(3).
NOTE

Glide Slope Coupler will not automaticaily
decouple from Glide Slope. Decoupling may be
accomplished by any of the following means:

a. Disengage ALT Hold mode.

b. Switch Radio Coupler to HDG mode.

c. Discngage Autopilot.

SECTION 5 - PERFORMANCE

Installation of the AltiMatic ITIC does not affect the basic Performance

information presented by Section 5 of this handbook.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206

DREVISED: FERRITARY 28, 1980 11 of 12,

9-55
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 6

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 6
FOR
PIPER YAW DAMPER SYSTEM INSTALLATION

SECTION 1 - GENERAL

This supplcment must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Piper Yaw Damper
System is installed per Section 6, Paragraph 6.17 "Equipment List." The
information contained herein supplements or supersedes the basic Pilot’s
Operating Handbook and FAA Airplane Flight Manual only in thosc areas
listed herein. For limitations, procedures and performance information not
contained in this supplement, consult the basic Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual.

FAA APPROVED J /f <o /z-.._,

D. H. TROMPLER

D.0.A. NO. §0-2

PIPER AIRCRAFT CORPORATION
LAKELAND, FLORIDA

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-12(0¢
RRVISFN: FRRRUARY 28, 1980 1of4, 9§
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PIPER AIRCRAFT CORPORATION SECTION Y
PA-31, NAVAJO SUPPLEMENT 6

APPROACH/LANDING

(a) During approach operations small magnitude rudder fecdback may
be expected. For small rudder induced heading changes expect
increased rudder forces. Pilot may elect to disengage Yaw Damper
during approach if feedback or force increase is objectionable.

{b) Disengage Yaw Damper before landing,

SECTION 5 - PERFORMANCE

Instaliation of the Piper Yaw Damper System does not affect the
basic Performance information presented by Section 5 of this handbook.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 Jofd4, 9-59
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 7

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 7
FOR
PIPER ALTIMATIC X AUTOPILOT MODEL AK 687 OR
ALTIMATIC X FLIGHT DIRECTOR AUTOPILOT MODEL
AK 687 FD

SECTION 1 - GENERAL

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplanc Flight Manual when the Piper Altimatic X
Autopilot model AK 687 or Altimatic X Flight Dircctor Autopilot model
AK 687 FD is installed per Section 6, Paragraph 6.17 "Equipment List." The
information contained herein supplements or supersedes the basic Pilot’s
Operating Handbook and FAA Approved Airplane Flight Manual only in
those areas listed herein. For limitations, procedures and performance
information not contained in this supplement, consult the basic Pilot's
Operating Handbook and FAA Approved Airplane Flight Manual.

A

FAA APPROVED ’s —~—
D. A. TROMPLER
D.O.A. NO. §0-2
PIPER AIRCRAFT CORPORATION
LAKELAND, FLORIDA

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
RFVISED: FERRUARY 28, 1980 10f 16, 9-61
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 7

CAUTION

Do not overpower autopilot pitch axis for
periods longer than 3 seconds because the
autotrim system will operate in a direction to
oppose the pilot and will, thereby, cause an
increase in the pitch overpower forces.

(2) Disconnect by depressing the master disconnect/interrupt
switch.

(3) Disconnected by depressing the trim switch “AP OFF™ bar.

{4) Disconnected by pushing the AP ON-OFF annunciator switch
on the autopilot programmer.

(v) ALTITUDE LOSS DURING MALFUNCTION

(1) An autopilot malfunction during cruise witha 3 second delayin
recovery initiation could result in as much as 50° of bank and
400 feet of altitude loss.

(2) An autopilot malfunction during 2 high altitude descent at
maximum speed for autopilot operation with a 3 second delay
in recovery initiation could result in as much as 30° bank and
800 feet altitude loss.

(3) An autopilot malfunction during an approach with a | second
delay in recovery initiation could result in as much as 15° bank
and 100 feet altitude loss. Maximum altitude loss measured
in approach configuration gear down and operating either
coupled or uncoupled, single or multi-engine.

(c) SINGLE ENGINE OPERATIONS - AUTOPILOT MODE

(1) Engine failure during an autopilot spproach operation:
Disengage autopilot conduct remainder of approach ma nually.

(2) Engine failure during go around: Disengage autopilot, retrim
aircraft, perform aircraft engine inoperative procedures then l
re-engage autopilot.

(3) Engine failure during climb, cruise, descent: Retrim aircraft, |
perform aircrafi engine inoperative procedures.

(4) Maintain aircraft yaw trim throughout all single engine
operations.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 3 of 16, 9-63
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PIPER AIRCRAFT CORPORATION SECTIONY
PA-31, NAVAJO SUPPLEMENT 7

(3) With card disabled VOR/Localizer and Glide Slope displays
are still functional; use card set to rotate card to aircraft
heading for correct picture.

(4) Slaving Failure - (i.e. failure to self correct tor gyro drift):

a. Check gyro slaving switch is set to No. | position. (If
cquipped with Slave No. 1 - No, 2 switch.)

b. Check for HDG Flag.

¢. Check compass circuit breaker.

d. Reset heading card while observing slaving meter.

NOTE

Dead slaving meter needle or a needle displaced
fully one direction indicates a slaving system
failure.

e. Select slaving amplifier No. 2 (gyro slaving switch is set to
No. 2 position).

f. Reset hcading card while checking slaving meter.

Switch to free gyro mode and periodically set card as with

an unslaved gyro.

g=

NOTE

In the localizer mode, the “TO-FROM" arrows
may remain out of view, depending upon the
design of the NAV converter used in the
instaliation.

ISSUED: SEPTEMBER 18, 1979 REPORT; LK-1206
PRVISEN: FRRRIIARY 28, 1980 5 of 16, 9-65
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 7

(b)

(c)

(d)

(c)

(N

{g)

Autopilot ON-OFF Switch - Pedestal mounted push ON - push
OFF switch to engage or disengage autopilot (servos).

NOTE

Altimatic X systems without the optional
Attitude Director Instrument (A.D.L) will
always return to HDG and ATT modes when
the autopilot is engaged or disengaged. System
with A.D.I. will not change modes during
autopilot cngage-disengage when flight
director display is “ON”. When the autopilot is
engaged there will be approximately a | second
lag during synchronization cycle.

HDG (Heading) Mode Selector - provides turn control through use
of the heading indice (bug) on the H,S.L heading instrument,

NAV (Navigation) Mode Selector - provides automatic 45° VOR
intercept; tracking and crosswind cotrection for cross country YOR
tracking. Utilizes information from H.8.1. VOR course indicator
and left-right ncedle. (HDG bug is disabled during operation in
NAV - APPR - REV modes.) Select desired course on H.S.I. Omni
Bearing Selector (O.B.S.) and then select NAV mode.

APPR (Approach) Modc Selector - provides automatic 45° VOR/
LOC intercept angle, tracking and crosswind correction for use
during tnstrument approach maneuver. Select desired course on
H.S.I. Omni Bearing Selector (OBS) and then sclect APPR mode.

REV (Reverse) Mode Sclector - For use in tracking LOC Front
course outbound or LOC Back course inbound to airfield. Always
set inbound front course bearing on O.B.S. when using REV mode.

Pitch Command Disc - Controls aircraft ¢limb and dive attitude
when operating in ATT mode. System limils maximum angle to
15°, or less. When the autopilot is engaged in ATT mode, automatic
pitch synchronization will be provided to match autopilot
command position to aircraft attitude.

ISSUED: SEPTEMBER 18, 1979 REPORT LK-1206
RFVISED: FEBRUARY 28, 1980 7 of 16, 9-67
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 7

(h SPECIAL MODES OR OPERATIONS

(O

2

Selected angle intercepts may be obtained during VOR or ILS
intercept situations, i.e. radar vectors to final approach, by
selecting HDG and APPR mode simultaneously when the
VOR-LOC needle is displaced 60% full scale or more. In this
condition, the system will follow the HDG index (bug) until
within 60% of “on course™ at which time the system will shift
from HDG to APPR automatically. Selected angle intercepts
of over 60° are not rccommended.

Pitch Synch Mode - The system is provided with a pitch synch
switch on the left horn of the pilot's contro) wheel. When
depressed, momentarily, the system will revert to ATT and
automatic synchronization will occur before servo re-
engagement. When depressed and held, the system will revert to
ATT and the roll and pitch servos will be disengaged to allow
maneuvering. When released, the servos will re-cngage, The
lateral (roll) modes will not be disturbed during pitch synch
operation,

(m) CONTROL WHEEL SWITCHES

(1

()
(3

Cantsr Bar - Press down lo anable trim.

Rocker - Mova fore and afl with center
bar deorassed, to obisin 1rim.

mnm

Emergency Interrupt/Disconnect Switch - This switch will
disconnect the autopilot and yaw damper when depressed.
When depressed and held it will intecrupt all electric elevator
trim operations.

Pitch Synch Switch - See explanation above,

Command Trim Switch - Split action type trim switch
requiring the top bar to be depressed and the switch rocked fore
or aft for trim operation. Depressing the top bar will disconnect
the autopilot {(will not disconnect the yaw damper).

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 2§, 1980 9 of 16, 9-69
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 7

(m) Miniature Airplane (Delta Symbol) - Operate aircraft controls to

(n)
{0)

(m
(q)

(r)
(s)

cause aircraft to pitch or bank as necessary to position s
inside steering bars  pe**™way  in order to satisfy computed
steering commands,

Miniature airplane elevation knob.

Optional flight director instrument (A.D.1) providing two-cuc
stecring, display.

Vertical steering bar providing roll steering. To satisfy command,
mancuver aircrafl to keep vertical bar centered.

Horizontal steering bar providing pitch stecring. To satisfy
command, mancuver aircraft to keep horizontal bar centered.
Miniature aircraft elevation adjust.

Flight director OFF switch to removc steering presentation from
view during autopitot operation, if desired.

4.4 PRE-FLIGHT PROCEDURES

(@

(b)

NOTE

During system functional check the system
must be provided adequate D.C. voltage (24.0
VDC min.) and instrument air (4.2 in. Hg.
min.). It is recommended that one engine be
operated (minimum) to provide the necessary
power and that the aircraft be positioned in a
level attitude, during the functional check.

FLIGHT DIRECTOR

(1) Check power - ON.

(2) Programmer lights - press (o test.

(3) Flight director switch on A.D.IL - ON. (Two-cue only).

(4) Pitch disc DN - UP - check pitch steering indicator moves
appropriately.

(5) HDG index Right - Left - check roll steering indicator moves
appropriately.

COMPASS SYSTEM (NSD 360A)

(1) Check slaving switch in slave or slave | or 2 position, as
appropriate, (Slaving systems with R.M.L. output provide only
slave and free gyro positions.)

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 11 of 16, 9-71
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 7

(d) TRIM SYSTEM

This aircraft is equipped with a command trim system designed to
withstand any type of single malfunction, either mechanical or
clectrical, without uncontrolled operation resulting. The pre-flight
check procecdure is designed to uncover hidden failures that might
otherwise go undetected. Proper operation of the electric elevator
trim system is predicated on conducting the following pre-flight
check before each flight. If the trim system fails any portion of the
procedure pull the trim circuit breaker and leave the circuit breaker
out until trim system is repaired. Substitution of any trim system
component for another model is not authorized. For emergency
interrupt information, refer to EMERGENCY PROCEDURES
Section of this supplement.

The command clectric trim switch on the left portion of the pilot's

contral wheel has two functions;

(1) When the top bar (AP OFF) is pressed, it disconnects the
autopilot.

(2) When the top bar is pressed AND the rocker is moved forward,
nose down trim will occur; when moved aft, nose up trim will
oceur,

(3) PRE-FLIGHT
Command Trim - Before Each Flight
a.  Check trim circuit breaker - IN,

b. Trim master switch - ON,

c. AP OFF - Check normal trim operation - UP. Grasp trim
wheel and check override capability. Check nose down
operation. Recheck override. With trim operation, depress
emergency interrupt/disconnect switch - trim operation
should stop.

d. Activate center bar only - Push rocker fore and aft-
only. Trim should not operate with cither separate action.

Autotrim - Before Each Flight

a. AP ON - Check automatic operation by activating
autopilot pitch command disc UP then DN, Observe trim
operation follows pitch command direction,

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 13 of 16, 9-73
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 7

4.7 SPECIAL OPERATIONS AND INFORMATION

ATTITUDE HOLD OPERATION

For best results, reduce rate of climb or descent to 500 FPM before
cngaging altitude hold mode.

INSTRUMENT APPROACH OPERATIONS

Initial and/or intermediate approach segments should be conducted
between 1035-120 KIAS with the flaps extended to 15°. Upon intercepting
the glide path or when passing the final approach fix (FAF) immediately
lower the landing gear and reduce the power for approximately 105-115
KIAS on the final approach segment. Adjust power as necessary during
remainder of approach to maintain correct airspeed. Monilor course
guidance information(raw data) throughout the approach. All power
changes should be of small magnitude and smoothly applied for best
tracking performance. Do not change aircraft configuration during
approach while autopilot is engaged. For approaches withoul glide path
coupling, adjust pitch command disc in conjunction with power to maintain
desired airspeed and descent rate,

NOTES

1. Automatic GS disengagement will occur if
a deviation above the GS center line of 80%,
or more, occurs_after GS caplure. Auto-
matic GS disengagement will revert the
autopilot to altitude hold mode,

2. Flight director or autopilot will not
decouple from the GS or Localizer in the
cvent of radio failure. Monitor course
guidance raw data during approach to
assure signal quality.

INSTRUMENT APPROACH GO AROUND MANEUVER

At the decision height (DH) or missed approach point (MAP) perform
the go-around as follows:
(a) Select GA mode at the programmer or push the remote GA switch,
if installed.
{b) Add takeoff power, or power as desired,

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: JUNE 22, 1984 15 of 16, 9-75
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 8

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 8
FOR
KFC 200 AUTOMATIC FLIGHT CONTROL SYSTEM
WITH FLIGHT DIRECTOR INSTALLATION

SECTION 1 - GENERAL

This suppicment must be attached to the Pilot's operating Handbook
and FAA Approved Airplane Flight Manual when the KFC 200 Automatic
Flight Control System is installed per Section 6, Paragraph 6.17 "Equipment
List." The information containcd herein supplements or supersedes the basic
Pilot's Operating Handbook and FAA Approved Airplane Flight Manual
only in those arcas listed herein. For limitations, procedures and per-
formance information not contained in this supplement, consult the basic
Pilot’s Operating Handbook and FAA Approved Airplanc Flight Manual.

FAA APPROVED 1,/’ + 4/»—104—'-—

D. H. TROMPLER 7

D.0.A. NO. §0-2

PIPER AIRCRAFT CORPORATION
LAKELAND, FLORIDA
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PIPER AIRCRAFT CORPORATION
PA-31, NAVAJO

SECTION 9
SUPPLEMENT 8

ABBREVIATIONS
ALT Altitude or Altitude Hold
AP Autopilot
APPR Approach
ARM System Arm for Capture
BC Back Course
CDI Course Deviation Indicator or Control
CPLD Coupled
CWS (SYNQC) Control Wheel Steering or Synchronization
DISC Disconnect
FCS Flight Control System
FD Flight Director
FDI Flight Director Indicator
GA Go Around
GS Glideslope
HDG Heading Select
LoC Localizer
NAV Navigation
PAH Pitch Attitude Hold
PNI Pictorial Navigation Indicator

SECTION 2- LIMITATIONS

(a)
(b)
(©

(d)
(e)

During autopilot operation, pilot must be scated at the controls
with seat belt fastened. Operation is limited to the left-side pilot
position.

Maximum specd for autopilot operation is 210 KIAS,
During autopilot operation, the wing flaps must not be extended
beyond 15°,

The autopilot must be disengaged during takeoff and landing.

System approved for Category I operation only (APPR mode
sclected).

(f} Autopilot attitude command limits:
Pitch *15°
Roll +25°
Yaw NA

(2)

ISSUED: SEPTEMBER 18, 1979
REVISED: DECEMBER 18, 1990

The maximum altitude for operation of the autopilot has not becn
determined. The maximum altitude demonstrated during flight
test was 24,000 fect,

REPORT: LK-1204
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 8

SECTION 3 - EMERGENCY PROCEDURES

()

(b)

(c)

AUTOPILOT/YAW DAMPER DISENGAGEMENT

Disengage the Autopilot/Yaw Damper and/or prevent engage-

ment by:

(1) Pilot's AP DISC switch.

(2) AP engage lever on Mode Controller and Yaw engage switch
on Yaw Controller (if so equipped).

(3) Pulling the AUTOPILOT circuit breaker.

(4) Turning master switch OFF,

(5) Turning avionics master switch OFF,

AUTOMATIC AUTOPILOT DISENGAGEMENT

Any of the following will cause the autopilot to avtomalically

disengage:

(1) External power failure,

(2) Actuating manual electric trim,

(3) Internal Flight Control System failure.

(4) With KCS 55A system a loss of compass valid (displaying
HDG flag) discngages the AP and FD when a mode using
heading information is engaged. With HDG flag present only
FD and vertical modes can be selected,

(3) In the event of an autopilol malfunction, the KA 132
Acceleration switch will disconnect the autopitot if the
established *G” envclope is exceeded.

MANUAL ELECTRIC PITCH TRIM

Manual electric pitch trim can be disengaged by pressing AP
DISC/TRIM INTERRUPT switch and holding down until
recovery can be made. Then turn off AVIONICS MASTER switch
and manually retrim the airplane using the manual trim control
wheel. After the airplane is rimmed out, pull the (PITCH TRIM)
breaker and turn the AVIONICS MASTER swilch back on.

(d) MAXIMUM ALTITUDE LOSSES DUE TO AUTOPILOT
MALFUNCTION

(1} Cruise, Climb, Descent 400 feet

(2) Mancuvering 60 feet

(3) APPR 60 feet

(4) Single Engine APPR 60 feet

ISSUED: SEPTEMBER 18, 1979 REPORT LK-1206

REVISED: FEBRUARY 28§, 1980 5of 18, 9-81



2000000000000 0000000O0COOCOOOOOOOOOOOGC



PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 8

SECTION 4 - NORMAL PROCEDURES

(a)

(b}

(c)

(d)

The airplane MASTER SWITCH function is unchanged and can
be vsed in an emergency to shut off all electrical power while the
problem is isolated,

The AVIONICS MASTER switch supplies power to the avionics
bus bar of the radio circuit breakers, AUTOPILOT and PITCH
TRIM ctrenit breakers,

The KFC 200 is controlled by the following circuit breakers.

AUTOPILOT - This supplies power to the FCS KC 295
Computer, KC 290 Mode Controller, KA 285 Annunciator Panei,
K1 256 FDI if used, and AP Pitch and Roll Servos. When optional
yaw damper system is installed, this breaker also supplies power to
the KC 296 Yaw Computer, the Yaw Servo, and the optional KC
291 if so cquipped.

AVIONICS MASTER - This in conjunction with the AVIONICS
MASTER Switch supplies power to the avionics bus.

COMPASS SYSTEM - This supplies power to the KCS 55A
Compass System.

PITCH TRIM - This supplics powcr to the FCS autotrim and
manual electric pitch trim systems.

PILOT"S CONTROL WHEEL SWITCH FUNCTIONS

AP DISC/TRIM INTERRUPT - This cmergency disconnect
switch will disengage the AP and/or YD and interrupt the power
to the clectric trim system. To resume AP control, the AP lever on
the Mode Controller must be re-engaged. In the event of electric
trim or autotrim failure, the switch can be held depressed which
removes all power from the trim system to allow the pilot time to
turn off the AVIONICS MASTER switch and pull the (PITCH
TRIM) circuit breaker.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 7 of 18, 9-83
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 8

()

(2)

TRIM - The TRIM warning light, located in the lower right corner
of the annunciator panel, will flash and be accompanied by an
audible warning whenever autotrim and/or manual electric pitch
trim failures occur. The trim servo motor running without a
command is monitored on manua) electric and autotrim, The trim
servo miotor not running when commanded to run and the trim
scrvo motor running in the wrong direction arc monitored on
autotrim only. The TRIM warning light flashes four times and the
audibie warning sounds when the test switeh on the Mode
Controller is depressed.

GS - The Glide Slope valid {(GS pointer being in view on PNI) has to
be present before GS may couple. If, after GS CPLD, the valid is
lost, the system will flash the GS Annunciator and revert from GS
CPLD to PAH with the FDI pitch steering bar providing pitch
attitude steering information. If the GS valid returns, the system
will revert back to GS CPLD.

NAV - The NAV or APPR Modes (ARM or CPLD) may be
selected and will function with or without a NAV warning flag
present. The FDI bank sicering will continue to provide steering
information with or without a valid NAV signal.

AP DISCONNECT ALERT - The Autopilot Disconnect Alert
will sound an audible warning for approximatcly two seconds
whenever the Autopilot engage lever on the KC 290 Mode
Controller is disengaged,

BEFORE ENGAGING FLIGHT CONTROL SYSTEM

(1) Verify that all circuit breakers for the system are in.

{2) Allow sufficient time for the gyros to come up to speed and for
the system to warm up (3-4 minutes).

PREFLIGHT CHECK (Must be performed prior to cach flight)

(1) With no modes engaged and all valid flags retracted, depress
the Test Button on the Mode Controller. The Yaw Damp ON
light will illumninate and all annunciators will illuminate on the
annunciator panel, including the threc marker lights. Also,
the red TRIM failure light will flash. At least four or more
flashes must be observed to indicate proper operation of the
autotrim/manual electric pitch trim feature and an audibte
warning should sound.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 9 of 18, 9-85



Y)OO0000000000000000O0O0O0OOO00OOOOOOOOOO0C



PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT §

CAUTION

Operation of the Autopilot on the ground may
cause the Autotrini to run because of back force
generated by etevator downsprings or pilot
induced forces. Therefore, disengage the AP
and check that the airplane manual Pitch Trim
is in the Takeoff position prior to takeoff.

CAUTION

If the Autopilot circuit breaker is pulled, the
red “TRIM™ failure light on the Annunciator
panel will be disabled and the audible warning

- will continuously sound indicating that the
failure light is disabled. In this event the
“PITCH TRIM™ circuit breaker should be
pulled and in-flight Trim accomplished by
using the manual Pitch Trim Wheel.

(h) IN-FLIGHT QPERATION
(1) Engage Procedure:

After takeoff, clean up airplane and establish climb. Engage
the FD mode first, monitor flight controls and cngage AP.
The pitch attitude will lock on any attitude up to 15° in pitch.

Engaging and holding the CWS switch allows the pilot to
momentarily revert to manual control while retaining his
previous modes, cxcept GA, and conveniently resuming that
profile at his discretion.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 11 of 18, 9-87
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PIPER AIRCRAFT CORPORATION SECTION Y
PA.31, NAVAJO SUPPLEMENT 8

4

(5)

NOTE

The “Vertical Trim"” switch, located on the
Mode Controller, may be used to trim the
command pitch attitude at a rate of onc degree
per second (the pitch attitude degrees legend on
the airplanc attitude indicator will not serve to
indicate accurate FDI pitch steering bar pitch
attitudes in degrees).

Altitude Hold Mode (ALT):

When the ALT switch on the Mode Controller is pressed, the
FDT will provide commands for maintaining the pressure
altitude existing at the time the switch is depressed. For
smooth operation, engage the ALT at no greater than 500 fect
per minute climb or descent. The ALT will automatically
disengage when glideslope couples or the GA switch is
depressed. ALT hold may be turned off at any time by
depressing the ALT switch. ALT engagement is displayed on
the annunciator panel.

NOTE

The “Vertical Trim"™ switch, located on the
Mode Controller, may bc used to change or
trim the altitude up or down at 500 to 700 FPM
without disengaging the mode. The new
pressure altitude that exists when the switch is
released will then be held.

Heading Mode (HDGY:

Set the heading bug to the desired heading on the PNI, depress
the HDG switch on the Mode Controller and HDG will be
displayed on the annunciator pancl. The airplanc FDI and/or
AP will command a turn to the heading sclected and hold. The
pilot may then choose any new heading by merely setting the
bug on a ncw heading. The airplane FDI and/or AP will
auntomatically command a turn in the direction of the new
seiting. To disengage the HDG Maode, depress the HDG
switch on the Mode Controller and observe the HDG light go
out on the annunciator. The HDG mode will automaticatly
disengage when APPR or NAV CPLD is achieved.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 13 of 18, 9-89
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-31, NAVAJO SUPPLEMENT 8

(8)

(9)

CAUTION

The “APPR”™ mode of operation will continue
to provide airplane commands and/or control
without a valid VOR/LOC signal (NAV flag in
view),

Back Course Mode {(BC):

For BC operation proceed as for normal approach mode, but
cngage BC after selecting APPR, The BC switch reverses the
signals in thc computer and cannot be engaged withoutl a LOC
frequency selected. BC status is indicated on the annunciator
panel. BC mode can be disengaged by depressing either BC,
APPR or GA switches, or by selecting other than a LOC
frequency on the NAV receiver,

Vertical Mode Switch (Trim Up/Dn):

Operation of the vertical trim switch on the Made Controller
provides a convenient means of adjusting the ALT hold or
PAH angle function without disengaging the mode,

(10)Go-Around Mode (GA):

The GA mode may be cngaged by depreessing the GA switch
on the Teft engine throttle. GA will illuminate on the
annunciator panel indicating mode status. The GA mode
commands a fixed pitch up angle. The AP, if engaged, will
disengage. GA will cance! all other vertical modes as well as
APPR or NAV CPLD.

(11)Yaw Damper Mode (YAW DAMP):

The optional Yaw Damper mode engages automasically when
the AP is engaged or may be engaged or disengaged scparately
by the use of the YAW DAMP switch on the Yaw Controller,
The Yaw Damper provides directional damping plus turn
coordination as a third axis with AP engaged or as a stand
atong system with only the YAW DAMP on. The Yaw
Damper mode will disengage with AP disengagement if there
is no KC 291,

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 15 of 18, 9.91
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PIPER AIRCRAFT CORPORATION SECTION9
PA-31, NAVAJO SUPPLEMENT 8

(8) Landing or missed approach.

a. Disengage AP and land.

b. Go-Around by depressing GO AROUND switch on left
engine throttle and applying full power. The autopilot, if
cngaged, will disengage. Manually fly the airplane and
retrim as required to establish the GA atlitude as
displayed on the Flight Director Indicator. After the GA
attitude has been established and the airplane has been
retrimmed, the autopilot may be re-engaged. APPR may
be engaged for a straight away missed approach or HDG
may be engaged to turn to the missed approach heading.

CAUTION

At airspeeds below 101 KIAS, rapid power
application for Go Around may causc a
pronounced pitch-up attitude change.

(k) BACK COURSE PROCEDURE
Same as {ront course except that BC is engaged after APPR is
engaged and the airplane must be set for descent manuaily by
holding the vertical trim switch DN on the MODE
CONTROLLER if in ALT HOLD or by establishing the desired
Pitch Angle using the CWS or Vertical Trim Switch if in PAH.

SECTION 5 - PERFORMANCE

Installation of the King KFC 200 Flight Control System does not affect
the basic performance information presented by Section 5 of this handbook.

ISSUED: SEPTEMBER 18, 1979 REPORT: LK-1206
REVISED: FEBRUARY 28, 1980 17 of 18, 9.93
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