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PIPER AIRCRAFT CORPORATION
PA-46-350P, MALIBU .

APPLICABILITY

™. Application of this handbook is limited to the specific Piper PA-46-
~ 350P model airplane designated by serial number and registration number
on the face of the title page of this handbook.

This handbook cannot be used for operational purposes unless keptina
current status.

REVISIONS

The information compiled in the Pilot's Operating Handbook, with the
exception of the equipment list, will be kept current by revisions distributed
to the airplanc owners. The équipment list was current at the time the
airplane was licensed by the manufacturer and thereafter must be
maintained by the owner.

Revision material will consist of information necessary to update the
text of the present handbook and/or to add information to cover added
airplane equipment. ’

1. Revisions

Revisions will be distributed whenever necessary as complete page
replacements or additions and shall be inserted into the handbook in
accordance with the instructions given below:

I. Revision pages will replace only pages with the same page number.

2, Insert all additional pages in proper numerical order within each
section.

3. Insert page numbers followed by a small letter in direct sequence
with the same common numbered page.

II. 1dentification of Revised Material

Each handbook page is dated at the bottom of the page showing the date
of original issue and the date of the latest revision. Revised text and
illustrations are indicated by a black vertical line located along the outside
margin of each revised page opposite the revised, added, or deleted
information. A vertical line next to the page number indicates that an entire

" "iage has been changed or added.

Vertical black lines indicate current revisions only. Correction of
typographical or grammatical errors or the physical relocation of
information on a page will not be indicated by a symbol.

ISSUED: JUNE 15, 1988 REPORT: V8-13I=il'



PIPER AIRCRAFT CORPORATION
PA-46-350P, MALIBU

ORIGINAL PAGES ISSUED

The original pages issued for this handbook prior to revision are given '
below:

Title, ii through vii, I-1 through 1-12, 2-1 through 2-16, 3-1 through 3-
30, 4-1 through 4-40, 5-1 through 5-32, 6-1 through 6-20, 7-1 through 7-50, 8-
| through 8-22, 9-1 through 9-62, and 10-1 through 10-2.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
v REVISED: SEPTEMBER 1S, 1988



PIPER AIRCRAFT CORPORATION
PA-46-350P, MALIBU

PILOT'S OPERATING HANDBOOK LOG OF REVISIONS,

™<urrent Revisions to the PA-46-350P Malibu Pilot’s Operating Handbook
AEPORT: VB-1332 issued June 15, 1988.

Revision IFAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev, | Title Revised name.
(PR88B091S) | iv Para. deleted.

4-15 Revised Caution.
5-11 Fig. 5-1 redrawn.
5-12 Fig. 5-3 redrawn.
5-15 Fig. 5-9 added.
5-19 Fig. 5-17 redrawn
5-21 Fig. 5-21 redrawn
5-30 Fig. 5-30 redrawn.

5-31 Revised associated
conditions format on _\-QB_&!D_?L-
fig. 5-39. D.H. Trompler

i 6-i Table of Contents revised.
Sept. 16, 1988
Date
Rev. 2 23 Revised para. 2.7.
(PR881212) | 2-13 Revised para. 2.35.
2-14 Revised para. no. Revised
para. 2.35.
2-15 Revised para. no,
2-16 Revised para. no. Added
info, to para, 2.35.
34 Revised T.0.C.
thru
3-iii
312 Relocated info. from p. 3-13.
Moved info. to p. 3-13.
Revised amplified para. no.
-3 Relocated info. from p. 3-12,
Revised amplified para. no.
(™ 3-14a | Added page. Added para. 3.3aa.
3-14b | Added page.
-7 Revised para. 3.45.
330 Added para. 3.59.
Removed blank page note.
4-12 Revised para. 4.5g.
ISSUED: JUNE 15, 1988 REPORT: VB-1332

REVISED: DECEMBER 12, 1988 v
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PILOT'S OPERATING HANDBOOK LOG OF REVISIONS

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date

Rev. 2 4-16 Revised para. 4.5m
(cont) 4-28 Revised para. 4.21
4-31 Revised para. 4.27.
4-33 Revised para. 4.31.
59 Revised para. 5.7.
5-24a | Added page. Added Fig. 5.26.
5-24b | Added page.
7-13 Revised Fig. 7-9.
7-24 Revised Fig. 7-17.
7-25 Revised Fig. 7-19.
7-27 Reviséd Fig. 7-23b.
7-30 Revised Fig. 7-25.
9-i Revised T.0.C,
942 Moved info. to p. 943,
943 Added info. and Note to
p. 9-43. Relocated info.
from p. 9-42. Moved info.
to p. 9-44.
9-44 Relocated info, from p. 9-43.
. | Moved info. to p. 9-45.
945 Relocated info. from p. 9-44.
Revised Fig. 7-1.
9-60 Revised Fig. 7-1.
9-61 Revised Fig. 7-2.
9-63 Added Supplement 7.
thru
992
993 Added Supplement 8,
thru
9-100
9-101 | Added Supplement 9.
thru
9-104
9-105 | Added Supplement 10.
thru
9-110
9-111 | Added Supplement 11, D.H. Trompler
tgll;tll6 Dec. 12, 1988

Date
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-46-350P, MALIBU 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 the Federal Aviation Regulations and additional
information provided by the manufacturer and constitutes the FAA
Approved Airplane Flight Manual.

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

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

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

The handbook has been divided into numbered (arabic) sections each
provided with a finger-tip tab divider for quick reference. The limitations
and emergency procedures have been placed ahead of the normal
procedures, performance and other sections to provide easier access to
information that may be requised in flight. The Emergency Procedures

@™ Section has been furnished with a red tab divider to present an instant
reference to the section. Provisions for expansion of the handbook have
been made by the deliberate omission of certain paragraph numbers, figure
numbers, item numbers and pages noted as being intentionally left blank.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
‘ -1



SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-46-350P, MALIBU
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PIPER AIRCRAFT CORPORATION SECTION 1

PA-46-350P, MALIBU GENERAL
1.3 ENGINE

o (a) Number of Engines . |

(b) Engine Manufacturer Textron Lycoming

(c) Engine Model Number TIO-540-AE2A

(d) Rated Horsepower 350

(e) Rated Speed (rpm) 2500

() Maximum Manifold Pressure (in. Hg.) 420

(g) Bore (inches) 5.125

(h) Stroke (inches) 4.375

(i) Displacement (cubic inches) 541.5

(i) Compression Ratio 7.3:1

(k) Engine Type Six Cylinder, Direct Drive,

Horizontally Opposed,

Air Cooled, Turbocharged,

Fuel Injected
1.5 PROPELLER

(a) Number of Propellers 1
¢« (b) Propeller Manufacturer Hartzell
' (c) Blade Model ' F8074 Standard

F8074K Optional

(d) Number of Blades 2

(¢) Hub Model HC-12YR-IBF

() Propeller Diameter (inches) -

(1) Minimum 79
(2) Maximum . 80
(g) Propeller Type Constant Speed,
Hydraulically Actuated
1.7 FUEL

AVGAS ONLY

(a) Fuel Capacity (U.S. gal.) (total) 122

(b) Usable Fuel (U.S. gal.) (total) 120

(c) Fuel

(1) Minimum Grade 100- Green or 100LL

o . Blue Aviation Grade
(2) Alternate Fuels Refer to latest revision of

Lycoming Service Instruction 1070,

except alcohol is not approved

for use in this airplane.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-46-350P, MALIBU
1.9 OIL

(a) Oil Capacity (U.S. quarts)

(b) Oil Specification

12
Refer to latest revision of
Lycoming Service Instruction 1014.

(¢) Oil Viscosity per Average Ambient Temperature for Starting

MIL-L-22851

Average Ambient = MIL-L-6082B 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 to 70°F 30 30, 40 or 20W-40
Below 10°F 20 30 or 20W-30

When operating temperatures overlap indicated ranges, use the lighter

grade oil.

L.11 MAXIMUM WEIGHTS

(a) Maximum Ramp Weight (Ib) 4318
(b) Maximum Takeoff Weight (Ib) 4300
~ {c) Maximum Landing Weight (Ib) 4100
(d) Maximum Zero Fuel Weight (Ib) 4100
(¢) Maximum Weights in- Baggage
Compartments (ib)
(1) Forward 100
(2) Aft 100

1.13 STANDARD AIRPLANE WEIGHTS

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

Load.

REPORT: VB-1332
1-4
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PIPER AIRCRAFT CORPORATION SECTION i
PA-46-350P, MALIRBU GENERAL
1.15 CABIN AND ENTRY DIMENSIONS (IN.)
- (a) Cabin Width (max.) 49.5
(b) Cabin Length (Instrument panel
to rear bulkhead) 148
(c) Cabin Height (max.) 47
(d) Entry Width 24
{e) Entry Height 46
1.17 BAGGAGE SPACE AND ENTRY DIMENSIONS
(a) Compariment Volume (cu. ft.)
(1) Forward 13
(2) Aft 20
(b) Entry Dimensions (in.)
(1) Forward 19x23
(2) Afv 24 x 46
~1.19 SPECIFIC LOADING
(a) Wing Loading (lbs. per sq. ft.) 246
(b) Power Loading (Ibs. per hp) 12.3

ISSUED: JUNE 185, 1988

REPORT: VB-1332
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SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-46-350P, MALIBU
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-46-350P, MALIBU GENERAL

1.21 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

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

(a) General Airspeed Terminology and Symbols

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

KCAS Calibrated Airspeed expressed in “Knots.”

GS Ground Speed is the speed of an airplane

relative to the ground. :

1AS Indicated Airspeed is the speed of an air-
craft as shown on the airspeed indicator .

™ when corrected for instrument error. IAS

values published in this handbook assume
zero instrument error.

KIAS Indicated Airspeed expressed in “Knots.”

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

TAS True Airspeed is the airspeed of an airplane

relative to -undisturbed air which is the
CAS corrected for altitude, temperature
and compressibility,

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

o~ VFre Maximum Flap Extended Speed is the
highest speed permissible with wing flaps

in a prescribed extended position.
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-46-350P, MALIBU

1.21 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued)

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

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

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

is the speed that should not be exceeded
except in smooth air and then only with

caution.
Vs Stalling Speed or the minimum steady ™
"~ flight speed at which the airplane is
controllable.
Vso Stalling Speed or the minimum steady

flight speed at which the airplane is
controllable in the landing configuration
at maximum gross weight.

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

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

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION SECTION §

PA-46-350P, MALIBU

GENERAL

1.21 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued)

o (b) Meteorological Terminology

ISA

OAT

Indicated
Pressure Altitude

Pressure Altitude

.

Station Pressure

o Wind

ISSUED: JUNE 15, 1988

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 29.92inches
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 in-
strument 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).

Allitude measured from standard sea-level
pressure (2992 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.

Actual atmospheric pressure at field
clevation.

The wind velocities recorded as variables
on the charts of this handbook are to be
understood as the headwind or tailwind
components of the reported winds.

REPORT: VB-1332
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SECTION 1
GENERAL

PIPER AIRCRAFT CORPORATION
PA-46-350P, MALIBU

1.21 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued)

(c) Power Terminology
Takeoff Power

Maximum Con-
tinuous Power

Maximum Climb
Power

Maximum Cruise
Power
(d) Engine Instruments

T.LT. Gauge

Maximum power permissible for takeoff.

Maximum power permissible contin-
uously during flight.

Maximum power permissible during
climb.

Maximum power permissible during
cruise.

Turbine Inlet Temperature

(e) Airplane Performance and Flight Planning Terminology

Climb Gradient

Demonstrated
Crosswind
Velocity

Accelerate-Stop
Distance

Route Segment

REPORT: VB-1332
1-10

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.

A part of a route. Each end of that part is
identified by (1) a geographical location
or (2) a point a1 which a definite radio fix
can be established.

ISSUED: JUNE 15, 1988



PIPER AIRCRAFT CORPORATION
PA-46-350P, MALIBU

SECTION i
GENERAL

1.21 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued)

g () Weight and Balance Terminology

Reference Datum

Station

Arm

Moment

Center of Gravity
(C.G.)

C.G. Arm

C.G. Limits

Usable Fuel
Unusable Fuel

Standard Empty
Weight

ISSUED: JUNE 15, 1988

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

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

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

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

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

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

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

Fuel available for flight planning.

Fuel remaining after a runout test has been
completed in accordance with govern-
mental regulations.

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

REPORT: VB-1332
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SECTION ¥
GENERAL

PIPER AIRCRAFT CORPORATION
PA-46-350P, MALIBU

1.21 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Confinued)

Basic Empty
Weight

Payload
Useful Load

Maximum Ramp
Weight

Maximum
Takeoff Weight

Maximum
Landing Weight

Maximum Zero
Fuel Weight

REPORT: VB-1332

1-12

Standard empty weight plus optional
equipment.

Weight of occupants, cargo and baggage.

Difference between takeoff weight, or
ramp weight if applicable, and basicempty

* 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: JUNE 15, 1938
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PIPER AIRCRAFT CORPORATION SECTION 2

PA-46-350P, MALIBU . LIMITATIONS
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PIPER AIRCRAFT CORPORATION

PA-46-350P, MALIBU

SECTION 2

LIMITATIONS

SECTION 2
LIMITATIONS

2.1 GENERAL

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

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

23 AIRSPEED LIMITATIONS

P il

ISSUED: JUNE 15, 1988

SPEED KIAS

Never Exceed Speed (VNE) - Do not
exceed this speed in any operation, 198

Maximum Structural Cruising Speed

(Vno) - Do not exceed this speed

except in smooth air and then only

with caution. 168

Design Maneuvering Speed (Va) - Do
not make full or abrupt contro! move-
ments above this speed.

At 4300 LBS. Gross Weight 133
Al 2450 LBS. Gross Weight 100
CAUTION

Maneuvering speed decreases at lighter weight

as the effects of aerodynamic forces become

more pronounced. Linear interpolation may be

used for intermediate gross weights.

Maneuvering speed should not be exceeded
_ while operating in rough air.

KCAS

200.

170

135
102

REPORT: VB-1332
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-46-350P, MALIBU

23 AIRSPEED LIMITATIONS (Continued) ™
SPEED KIAS KCAS

Maximum Speed for Pneumatic Boot
Inflation. 178 180

Maximum Flaps Extended Speed (VFE) -
Do not exceed this speed at the given

flap setting.
10° . 165 167
20° 130 132
36° 116 - 115

Maximum Landing Gear Extension
Speed (Vio) - Do not exceed this speed

when extending the landing gear. 165 167
Maximum Landing Gear Retraction

Speed (Vi.0) - Do not exceed this speed N
when retracting the landing gear. 126 128

Maximum Landing Gear Extended
Speed (V1LE) Do not exceed this speed
with the landing gear extended. 195 197

2.5 AIRSPEED INDICATOR MARKINGS

MARKING 1AS
Red Radial Line (Never Exceed) 198 KTS
Yellow Arc
(Caution Range - Smooth Air Only) 168 KTS to 198 KTS
Green Arc (Normal Operating Range) 69 XTS to 168 KTS
White Arc (Flap Down) 58 KTS to 116 KTS ™
REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-46-350P, MALIBU LIMITATIONS

2.7 POWER PLANT LIMITATIONS

- (a) Number of Engines 1
(b) Engine Manufacturer Textron Lycoming
(c) Engine Model No. TI0-540-AE2A
(d) Engine Operating Limits

(1) Maximum Engine Speed 2500 RPM
(2) Maximum Oil Temperature 2A45°F
(3) Maximum Cylinder Head
Temperature 500°F
(4) Maximum Turbine Inlet Temperature 1750°F
(5) Maximum Manifold Pressure
(inches of mercury)
To 20,000 feet 42
20,000 to 25,000 feet 42 -1.6 per
1000 foot increase
(e) Oil Pressure
Minimum (red line) 25 PSI
Maximum (red line) 115 PSI
() Fuel (AVGAS ONLY)
P (minimum grade) 100 or 100LL
Aviation Grade
(g) Number of Propellers 1
(h) Propeller Manufacturer Hartzell
(i) Propeller Hub and Blade Model
Standard HC-12YR-IBF/F8074
Optional HC-12YR-IBF/ F8074K
() Propeller Diameter (inches)
Minimum 7
Maximum 80
(k) Blade Angle Limits
Low Pitch Stop 17.6° +/-0.2°
High Pitch Stop 40.5° +/-0.5°

2.9 LEANING LIMITATIONS

Mixture full RICH at all engine powers above high speed cruise power.
A

ISSUED: JUNE 15, 1988 REPORT: VB-1332
REVISED: DECEMBER 12, 1988 2-3



SECTION 2

- LIMITATIONS

PIPER AIRCRAFT CORPORATION
PA-46-350r, MALIBU

211 POWER PLANT INSTRUMENT MARKINGS

(a)

(b)

()

(d)

Tachometer

Green Arc (Normal Operating Range)
Red Line (Maximum)

Manifold Pressure

Green Arc (Normal Operating Range)
Red Line (Takeoff Power)

Oil Temperature

Green Arc (Normal Cruise Range)
Red Line (Maximum) )
Oil Pressure

Green Arc (Normal Cruise Range)
Yellow Arc (Caution Range) (1dle)

" Yellow Arc (Caution Range)

(c)

(L)

(Start and Warm Up)

Red Line (Minimum)

Red Line (Maximum)

Turbine Intet Temperature

Green Arc (Normal Operating Range)
Red Line (Maximum)

Cylinder Head Temperature

Green Arc (Normal Operating Range)
Red Line (Maximum)

2.13 WEIGHT LIMITS

(a)
(b)
(c)
(d)
(e)

Maximum Ramp Weight
Maximum Takeoff Weight
Maximum Landing Weight
Maximum Zero Fuel Weight
Maximum Baggage (100 Ib
each compartment)

NOTE

600 10 2500 RPM
2500 RPM

10 to 420 in. Hg
420 in. He

100° 10 245°F
245°F

55 PSl 10 95 PSI
25 PSl1 to 55 PSI

95 PSl to 115 PS}
25 PSl
115 PS§

1200°F to 1750°F
1750°F

200°F to S00°F
500°F

4318 LB
4300 LB
4100 LB
4]00 LB

200 LB

Refer to Section 5 (Performance) for maximum

weight as limited by performance.

REPORT: VB-1332
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-46-350PF, MALIBU LIMITATIONS

2.15 CENTER OF GRAVITY LIMITS

o~ Weight Forward Limit Rearward Limit

Pounds Inches Aft of Datum  Inches Aft of Datum
4300 143.3 147.1

4100 139.1 147.1

4000 1370

2450 (and less) 130.7

2400 1323

NOTES

Straight line variation between points given,

The datum used is 100.0 inches ahead of the
forward pressure bulkhead.

It is the responsibility of the airplane ownerand
the pilot to insure that the airplane is properly

AT loaded. See Section 6 (Weight and Balance) for
‘ proper loading instructions.

2.17 MANEUVER LIMITS

No acrobatic maneuvers including spins approved.

2.19 FLIGHT LOAD FACTORS

(a) Positive Load Factor (Maximum)

(1) Flaps Up 38G
(2) Flaps Down 20G
(b) Negative Load Factor (Maximum) No inverted

maneuvers approved

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 2
LIMITATIONS

PIPER AIRCRAFT CORPORATION

PA-46-350P, MALIBU

2.21 KINDS OF OPERATION EQUIPMENT LIST

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

The following equipment list identifies the systems and equipment upon
which type certification for each kind of operation was predicated and must
be installed and operable for the particular kind of operation indicated.

NOTE

The following system and equipment list does
not include specific flight instruments and
communication/navigation equipment
required by the FAR Part 91 and 135 operating

requirements.

Types of Operation and Remarks

Number | (DAY, NIGHT, VFR, IFR and
System Required ICING Conditions)

I. ELECTRICAL

Alternators | ' DAY, NIGHT, VFR, IFR

DC Voltmeter | DAY, NIGHT, VFR, IFR, ICING

Ammeters 2 DAY, NIGHT, VFR, IFR, ICING

ALT INOP

Annunciator 2 DAY, NIGHT, VFR, IFR, ICING

LO BUS VOLT

Annunciator | DAY, NIGHT, VFR, IFR, ICING

Propeller Heat

Ammeter 1 ICING

Stall Warning 1 DAY, NIGHT, VFR, IFR, ICING
2. EQUIPMENT/

FURNISHINGS
Safety Restraint
Each Occupant AR DAY, NIGHT, VFR, IFR, ICING

REPORT: VB-1332
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-46-350P, MALIBU LIMITATIONS

2.21 KINDS OF OPERATION EQUIPMENT LIST (Continued)

Types of Operation and Remarks
Number| (DAY, NIGHT, VFR, IFR and
System Required ICING Conditions)

3. FLIGHT CONTROLS

Flap Position
Indicator 1 DAY, NIGHT, VFR, IFR, ICING

Elevator and Rudder
Trim Position

Indicatos 1 ea. | DAY, NIGHT, VFR, IFR, ICING
4. FUEL
Fuel Quantity
Indicating System 2 DAY, NIGHT, VFR, IFR, ICING
™ BOOST PUMP

Annunciator | DAY, NIGHT, VFR, IFR, ICING
FUEL PRESS

Annunciator t DAY, NIGHT, VFR, IFR, ICING

5. ICE PROTECTION

Preumatic Deice

System (Wing
and Empennage
Protection) 1 ICING
Wing Ice Protection
Light | ICING
Electrothermal Pro-
peller Deice Pads I per
Blade | ICING
AT
Heated Windshield I ICING
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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- SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-46-350P, MALIBU

2.21 KINDS OF OPERATION EQUIPMENT LIST (Continued) ,m\

Types of Operation and Remarks
Number | (DAY, NIGHT, VFR, IFR and

System Required ICING Conditions)
5. ICE PROTECTION

(Continued)
Heated Stall
Warning Transducer | ICING
Heated Pitot Head | ICING
Alternate Static
Source | ICING
WSHLD HEAT
Annunciator ] ICING
Vac Pump 2 |iciNg ™
SURF DEICE
Annunciator 1 ICING
Alternator ) 2 ICING

6. INSTRUMENTA-
TION - ENGINE

Tachometer 1 DAY, NIGHT, VFR, IFR, ICING
" Oil Pressure
Indicator | DAY, NIGHT, VFR, IFR, ICING
Oil Temperature
Indicator | DAY, NIGHT, VFR, IFR, ICING
Manifold Pressure
Indicator | DAY, NIGHT, VFR, IFR, ICINC ™,
Cylinder Head Tem-
perature Indicator l DAY, NIGHT, VFR, IFR, ICING

Turbine 1nlet Tem-
perature Indicator 1 DAY, NIGHT, VFR, IFR, ICING

;IEPORT: VB-1332 ISSUED: JUNE 15, 1988



PIPER AIRCRAFT CORPORATION

PA-46-350P, MALIBU

-

SECTION 2
LIMITATIONS

2.21 KINDS OF OPERATION EQUIPMENT LIST (Continued)

Types of Operation and Remarks

Number | (DAY, NIGHT, VFR, IFR and
System Required ICING Conditions)
7. INSTRUMENTA-
TION - FLIGHT
Airspeed Indicator 1 DAY, NIGHT, VFR, IFR, ICING
Altimeter I DAY, NIGHT, VFR; IFR,ICING
Free Air Temperature
Gauge | DAY, NIGHT, VFR, IFR, ICING
Gyroscopic Attitude
Indicator 1 IFR, ICING
o~ Gyroscopic Heading
) Indicator | IFR, ICING
Turn Coordinator 1 IFR, ICING
8. LANDING GEAR
Hydraulic Pump 1 DAY, NIGHT, VFR, IFR, ICING
HYD PUMP
Annunciator i DAY, NIGHT, VFR, IFR, ICING
Landing Gear Down
Position Indicating .
Lights 3 DAY, NIGHT, VFR, IFR, ICING
Landing Gear
Warning Horn 1 DAY, NIGHT, VFR, IFR, ICING
' GEAR WARN )
Annunciator 1 DAY, NIGHT, VFR, IFR, ICING

ISSUED: JUNE 15, 1988

REPORT: VB-1332
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-46-350P, MALIBU

2.21 KINDS OF OPERATION EQUIPMENT LIST (Continued) ~

Types of Operation and Remarks
Number | (DAY, NIGHT, VFR, IFR and
System Required ICING Conditions)

9. LIGHTS -
EXTERNAL

Position Lights
a. Left Wing - Red

and White 1ea. ]NIGHT
b. Right Wing -Green
and White lea. |[NIGHT
Anti-Collision
{Strobe) Lights 2 NIGHT
10. LIGHTS - ™
COCKPIT
Instrument Panel
Switch Lights AR NIGHT
Instrument Lights AR NIGHT
Map Lights 2 NIGHT
1. PNEUMATIC/
VACUUM
Vacuum Pumps 1 FIFR
Gyro Suction
Indicator 1 rFR. ICING
~
REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION

PA-46-350P, MALIBU

SECTION 2
LIMITATIONS

2.21 KINDS OF OPERATION EQUIPMENT LIST (Continued)

System

Number
Required

Types of Operation and Remarks
(DAY, NIGHT, VFR, IFR and
ICING Conditions)

12. PRESSURIZED
FLIGHT

Cabin Altimeter

Cabin Differential
Pressure Indicator

Cabin Vertical
Speed Indicator

Pressure Control
Valve

Pressure Relief
™ Safety Valve

Pressurization
Controller

CAB ALT
Annunciator

Vacuum Pump
13. MISCELLANEOUS
Stall Warning System

STALL WARN FAIL
Annunciator

Annunciator Test
s System

DAY.'N.IGHT. VFR, IFR, ICING
DAY, NIGHT, VFR, IFR ICING
DAY, NIGHT, VFR, IFR ICING
DAY, NIGHT, VFR, IFR ICING
DAY, NIGHT, VFR, IFR ICING
DAY, NIGHT, VFR, IFR ICING
DAY, NIGHT, VFR, IFR ICING
DAY, NIGHT, VFR, IFR ICING
DAY, NIGHT, VFR, IFR, ICING
DAY, NIGHT, VFR, IFR, ICING

DAY, NIGHT, VFR, IFR, ICING

ISSUED: JUNE 185, 1988

REPORT: VB-1332
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SECTION 2 ‘ PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-46-350P, MALIBU

2.23 FUEL LIMITATIONS

(a) Minimum Aviation Fuel Grade ........ cireenene . 100LL/100 /M"
(b) Total Capacity ......coonvvuencrvscsscasess 122 U.S. GAL.
{c) Unusable Fuel....... sesasssssasessssessene .. 2US. GAL.

The unusable fuel for this alrplane has been determined as 1.0
gallon in each wing in critical flight attitudes.

(d) Usable Fuel.............. terecetsensenaans 120 U.S. GAL.
The usable fuel in this anrp!ane has been detetmmed as 60 gallonsin
cach wing.

(¢) Fuel imbalance
Maximum fuel imbalance is 10 gallons.

225 OPERATING ALTITUDE LIMITATIONS

Flight above 25,000 feet pressure altitude is not approved. Flsghl upto
and including 25,000 feet is approved if equipped with avionics in
accordance with FAR 91 or FAR 135,

2.27 CABIN PRESSURIZATION LIMITS

™
(a) Pressurized flight operation approved at maximum cabin differ-
ential pressure of 5.5 psi.

(b) Pressurized landing not approved.
2.29 AIR CONDITIONING SYSTEM LIMITATIONS

AIR COND/ BLWR switch in OFF or BLWR position {or takeoffs and
landings.

NOTE
REC BLWR switch may be in HIGH or LOW
position.

231 ELECTRIC AUXILIARY CABIN HEATER LIMITATIONS

(a) Both alternators must be functioning.

(b) The low voltage monitor system and annunciator must be functional.

(c) The Vent/Defog Fan must be operational for heater ground oper-
ation.

(d) Maximum ambient temperature for heater operation is 20°C (68°F).

REPORT: VB-1332 ISSUED: JUNE (5, 1988
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-46-350P, MALIBU LIMITATIONS

233 MAXIMUM SEATING CONFIGURATION

The maximum seating capacity is 6 (six) persons.

2.35 PLACARDS
In full view of the pilot:

The markings and placards installed in this airplane
contain operating limitations which must be complied with
when operating this airplane in the normal category. Other
operating limitations which must be complied with when
operating this airplane in this category arc contained in the
airplanc flight manual. No acrobatic manecuvers, including
spins, approved.

This aircraft approved for V.F.R., LF.R., day and night
icing flight when equipped inaccordance with the Airplane
Flight Manual.

In full view of the pilot, the following takeoff and landing checklists will
be installed:

TAKEOFF CHECKLIST
Fuel oﬁ Proper Tank Fasten Belts/ Harnesses
Engine Gauges Checked Flaps Set
Induction Air - Primary Trim Set
Seat Backs Erect Controls Free
Armrests Stowed Door Secured
Mixture Set Air Conditioner - Off
Propeller Set Pressurization System - Set
Emergency Fuel Pump - On
LANDING CHECKLIST
Fuel on Proper Tank Emergency Fuel Pump - On
A Secat Backs Erect Gear Down
Armrests Stowed Flaps Set
Fasten Belts/ Harnesses Air Conditioner - Off
Mixture - Rich Cabin Pressure - Depressurized
Propeller - Set
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 2 PIPER AIRCRAFT CORPORATION

LIMITATIONS PA-46-350P, MALIBU
| 235 PLACARDS (Continued) S~
On the instrument pane! in full view of the pilot: )
| Va 133 KIAS at 4300 LBS.
(See A.F.M.)
In full view of the pilot:
Vio 165 DN, 126 UP
Vie 195 MAX
Near emergency gear release:
EMERGENCY GEAR EXTENSION
PULL TO RELEASE. SEE AF. M.
BEFORE RE-ENGAGEMENT =
In full view of the pilot;
WARNING
TURN OFF STROBE LIGHTS WHEN IN
CLOSE PROXIMITY TO GROUND OR
DURING FLIGHT THROUGH CLOUD,
FOG OR HAZE. -
Near the magnetic compass:
CAUTION - COMPASS CAL. MAY BE IN
ERROR WITH ELECT. EQUIPMENT
OTHER THAN AVIONICS ON.
-
REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION SECTION 2 -

PA-46-350P, MALIBU LIMITATIONS

4@}\235 PLACARDS (Continued)

“ In full view of the pilot when the air conditioner is installed:
WARNING — AIR CONDITIONER MUST
BE OFF TO INSURE NORMAL TAKEOFF
CLIMB PERFORMANCE.,

On the inside of the forward baggage door:

MAXIMUM BAGGAGE THIS COMPART- .
MENT 100 LBS.

On aft baggage closeout:

MAXIMUM BAGGAGE THIS COMPART-
MENT 100 LBS.

In full view of the pilot:
™ PRESSURIZED LANDING NOT APPROVED

Adjacent to fuel tank filler caps:

AVGAS ONLY

g K

GRADE QGRADE
100LL 100

ISSUED: JUNE 15, 1938 REPORT: VB-1332
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-46-350P, MALIBU

| 2.35 PLACARDS (Continued) o,
Over emergency exit handle:
EMERGENCY EXIT
REMOVE GLASS
PULL DOOR IN - LIFT UP
On aft baggage closeout:

MAXIMUM LOAD EACH COAT HOOK 8 LBS

REPORT: VYB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION
PA-46-350P, MALIBU

SECTION 3
EMERG PROCEDURES
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PA-46-350P, MALIBU
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-46-350P, MALIBU EMERG PROCEDURES

SECTION 3
EMERGENCY PROCEDURES

3.1 GENERAL

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

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

™ This section is divided into two basic parts. The first part contains the
emergency procedures checklists, These checklists supply an immediate
action sequence to be followed during critical situations with little emphasis
on the operation of the systems. The numbers located in parentheses after
each checklist heading indicate where the corresponding paragraph in the
amplified procedures can be found.

The second part of the section provides amplified emergency procedures
corresponding to the emergency procedures checklist items. These amplified
emergency procedures contain additional information to provide the pilot
with a more complete description of the procedures so they may be more
easily understood. The numbers located in parentheses after each paragraph
heading indicates the corresponding checklist paragraph.

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

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

ISSUED: JUNE 15, 1988 REPORT: .VB-I.‘;{%



SECTION ] PIPER AIRCRAFT CORPORATION
EMERG PROCEDURES PA-46-350P, MALIBU

33 EMERGENCY PROCEDURES CHECKLIST N
33a ENGINE FIRE DURING START (3.7)

Starter (crank €nging) «.ccvvevsvrrarsrcisrssssnsscsoenecs... PUSH
Mixturc Sssv0sevsseNreRReRIEDS 000..'|-o|c-con‘.¢0lDLB CUT’OFF
‘n‘ro‘tle. ...... G SO0 PPN OOPEANCIENIOEOLELEPIOEPPIOOSIREIOEOLOEOSEREDPDOEES OPEN
Fuel Selector cvovveeeercaroanrerevevcesasssssnssassasaccssse OFF
Emergency (EMERG) Fuel Pump.....ccv00euasn +ess.. CHECK OFF
Abandon if fire continues

3.3b ENGINE POWER LOSS DURING TAKEOFF (3.9)

If sufficlent runway remains for-a normal landing, leave gear down and land
straight ahead.

If area ahead is rough, or if it is necessary to clear obstructions:

Landing Gear Selector............. terans R | ]
Mixtlll'e seeesssrenes oouoao---o.-noo--o--oo-cooa-.nIDLE CUT‘OFF )
Emergency (EMERG) Fuel Pump...ccvvicvieecrecnnnens eseess OFF
Fuel Selector c.evvvieriivinteraronsoncens teeerissaresana +s:o OFF
Battery Master (after

BCAr retraction) sovveecennsse Seeseatssesesennarernrrasssranse OFF

If sufficient altitude has been gained to attempt a restart:

Maintain Safe Airspeed

Emergency (EMERG) Fuel Pump............ esesesasasss Check ON

Fuel Selector ........ tessreesneancscnsanan seeseses SWITCH to tank

containing fuel

Mixtum G0 642 BB ROOESLOIESIEPIPPIPOIOGRLIIAQGORTOETTS ...O‘OC........‘..FULL RlCH

lnduCtionAir lllllllll S0 0000 s0r PP OPRERRORIOIOCESINOONEIOIEOIEIRPROIARTTYTTS AL’rERNATE
CAUTION

If norma! engine operation and fuel flow are

not reestablished, the emergency (EMERG)

fuel pump should be turned OFF. The lack ofa ™
fuel flow indication could indicate a leak in the M
fuel system. If fuel system leak is verified,

switch fuel selector to OFF.

If power is not regained:

Prepare for power off landing.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-46-350P, MALIBU EMERG PROCEDURES

3.3¢ ENGINE POWER LOSS IN FLIGHT (3.11)
(m Trim for 90 KIAS

Emergency (EMERG) Fuel Pump.....ocovnivivniennniinnnnnnss ON
Fuel selector ...........oevivnnnn, teeresseniannas SWITCH 1o tank

containing fuel
Mixture ...... crvennan Ceetreteiiesatireeean veeesnane «ssse. RICH
Induction Aif.....oieiriiinncnacecnnsas teereseienaas ALTERNATE
Engine Gauges......... cesentinceesesaanannes CHECK for indication

of cause of power loss

If power is restored;

Induction Aif....ccieeiiiieiiriinrvereseiennnnnene “.. PRIMARY
Emergency (EMERG) Fuel Pump (Excepl in

case of engine driven pump failure}.......... seesvesrnee vevees. OFF
Mixture ....covviiesnnieecannanns Cheeseeatrenaas AS REQUIRED
Land as soon as practical and mvesugatc cause of power loss.

CAUTION

{% . If normal enginc operation and fuel flow are
not reestablished, the emergency (EMERG)
fuel pump should be turned OFF. The lack ofa
fuel flow indication could indicate a leak in the
fuel system, If fuel system leak is verified,
switch fuel selector to OFF.

If power is not restored:
Prepare for power off landing.
3.3d POWER OFF LANDING (3.13)
Propeller Control ......e0vvnveesersscsnces ««... FULL DECREASE
Best gliding angle 90 KIAS.
Locate suitable field.
Establish spiral pattern. '
o 1000 ft, above field at downwind position for normal landing approach.
When field can casily be reached slow to 77 K1AS for shortest landing.

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

ISSUED: JUNE 15, 1988 REPORT: VB-IJ;;



SECTION 3 PIPER AIRCRAFT CORPORATION
EMERG PROCEDURES PA-46-350P, MALIBU

3.3d POWER OFF LANDING (3.13) (Continued)

When commitied o landing:

Landing Gear Selector .......... teeseea cevaseesess. AS REQUIRED
Throttle ..... tevesstiiassannnns seesecrerersssssssssssss CLOSED
Mixture «....covneeinnneas Ceseereseesiassras «++«.]DLE CUT-OFF
Magneto Switches...voveveeiereeeennanes cesesraanns sessssees OFF
Emergency (EMERG) Fuel Pump............ cesnas esreassssess OFF
Fuel Selector .cvvevniesecrecececncnnns R ¢ 1 ) 3
Flaps........ bessssasrarevsaans tesereanseas «s.+++. AS REQUIRED
Battery Master Switch...... ceetrressssececns seesssesscceasss OFF
ALTR Switches............ Sreessesseceterrerrassasestanenans OFF
Seat Belt and Harness ........... ceessseanes tessrnenann ee.. TIGHT
NOTE

If the battery master and alternator switches
are OFF, the gear position lights and flaps will
be inoperative.
3.3e FIRE IN FLIGHT (3.15)
Source Of Fire .......... seecasasnene essenee cessasrana .». CHECK
NOTE

I pressurized, the following procedure will
result in an immediate loss of pressurization
and the cabin altitude will rise at an
uncontrolled rate.

_Elecirical Fire (smoke in cabin):

Cabin Pressure Dump/Normal SWitch ...vvvvveeeeeeenrvonre. puMp
Cabin Pressurization Control .................. PULL to unpressurize
After 5 second delay:

Battery Master Switch ...ovvveirviieeniernreoeonnen ersesenea ‘ OFF
ALTR Switches............. Creeteertiectteteattaccaseasanes OFF
Cabin Heat ........ Cerianesanen S hiaessecsasstentrrseancsnces OFF
REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-46-350Pr, MALIBU EMERG PROCEDURES

33e FIRE IN FLIGHT (3.15) (Continued)
CAUTION

The cabin pressure dump valve will remain
open if the cabin pressure dump/normal switch
is positioned to DUMP prior to turning the
aircraft electrical system OFF. This provides
-maximum airflow ti‘:fough the cabin for smoke
evacuation. Do not turn the cabin pressure
dump/normal switch to NORM. The dump
valve will close and cannot be reactivated
unless electrical power is turned on,

Emergency descent ....vveennirinnnncennans TO A SAFE ALTITUDE
CONSISTENT WITH TERRAIN
Land as soon as possible.

WARNING

If emergency oxygen is installed, use ONLY if
flames and heat are not present.

Engine fire:

Throttle ....cccveenne tessanies ereresrsteessranean +s.... CLOSED
Mixture ....... teeececesssensasernseressaanse «+...IDLE CUT-OFF
Fuel Selector .......c..cn.. vessas teerssesestssnaas tessrsecen OFF
Magneto Switches.....oeeeveieess 4ssevececssesssasstarsannns OFF
Emergency (EMERG) Fuel PUmp...ccvveeesennsnsacss CHECK OFF
Vent Defog Fan ......co00vene-. saesseserenesstastetatasann OFF
Temperature Control Knob ............eeee, veoeeses. PUSH OFF
Auxiliary Heat Switch .....ccvesresrrssssccrennans teessensses OFF

Praceed with power off landing procedure (3.3d).
3.3f LOSS OF OIL PRESSURE (3.17)

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

3.3g LOSS OF FUEL FLOW (3.19)
CAUTION

Turn emergency (EMERG) fuel pump OFF if
fuel flow and power is not immediately
restored. The lack of fuel flow indication could
indicate a leak in the fuel s{stem. If fuel system
leak is verified, switch fuel selector to OFF.
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3.3g LOSS OF FUEL FLOW (3.19) (Continued)

Emergency (EMERG) Fuel Pump.............. chasesectsssanans ON
Fuel Selector .......o0uveee. CHECK on tank
containing usable fuel

If power restored:
Emergency (EMERG) Fuel Pump (except in

case of engine driven pump failure). .....cccvienerinivcrcecass . OFF
Mix.ure ........ ..."l‘...l..‘..."..OOOOOOOQOOOOASREQU'RED
If power not restored:

Emergency (EMERG) Fuel Pump.....ccovvvveecenennsn veeeses OFF
Fuel Selector ....c.ovvventesnssanssn ssesssscsscecssssasssasssss OFF

Proceed with power off landing procedute (3.3d).
3.3h ENGINE DRIVEN FUEL PUMP FAILURE (FUEL PRESS lightil-

luminated - annunciator panel) (3.21) .
Throttle ..... sesessssssscanes serrerecesesrrenee cesveans RETARD
Emergency (EMERG) Fuel Pump......c0000. tessssnssssanses . ON
Throttle «.evvvrosrennneeces cesenns «oeeseo RESET AS REQUIRED
Mixture ........ seeetsesensatatesnnrannns RESET AS REQUIRED
CAUTION

If normal engine operation and fuel flow are
not reestablished the emergency (EMERG)fuel
pump should be turned OFF. The lack of a fuel
flow indication could indicate a leak in the fuel
system. If system leak is verified, switch fuel
selector to OFF,

If power is not restored, proceed with power off landing procedure (3.3d).

3.3i HIGH OIL TEMPERATURE (3.23)
POWEr ¢.civvvrennnceannan teeesessestetasaanans seserenae REDUCE

Mixture ......coiiiivncinenenenae teresescennas ENRICH, if practical

Airspeed c.oiiiiiiniieiiaiane. cesereesenas INCREASE, if practical

If condition Is not corrected:

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

;!.EPORT: VB-1332 ISSUED: JUNE 15, 1988



PIPER AIRCRAFT CORPORATION SECTION 3
PA-46-350P, MALIBU EMERG PROCEDURES

1.3] HIGH CYLINDER HEAD TEMPERATURE (3.25)

@Power ............... eeees tesesssevensnectissosrannes .REDUCE
Mixture ..........000, Ceetrrieecesiteretrenns ENRICH, if practical
Airspeed ........viiiiiiiiiinnen cetnnreees INCREASE, if practical

If condition is not corrected:
Land at nearest airport and investigate problem.
3.3k ELECTRICAL FAILURES (3.27)

Single Alternator Failure (Zero amps or ALTERNATOR #1 or #2 INOP
light illuminated - annunciator panel).

NOTE

Anytime total tie bus voltage is below 25 Vdc,
the LOW BUS VOLTAGE annunciator will

illuminate.

{m\lerify failure c..coveeee Cebeeeereresteatane .. CHECK AMMETER

Electrical Load (i LOW BUS VOLTAGE
annunciator illuminated) ............ +++++ REDUCE until total load is
less than 70 amps & LOW BUS
VOLTAGE annunciator extinguished
Failed ALTR Switch ......c000vaes teerestersccccanassnnassee OFF
Failed-ALTR Circuit Breaker. trstescrarsesanas CHECK and RESET
as required
Failed ALTR Switch (after OFF at least one second) ............. ON

If power not restored:

Failed ALTR Switch ...c.ccvvveecnencenes seeerseneses OFF
Ammeter .......... MONlTORand maintain
BELOW 70 AMPS

While one alternator will supply sufficient current for minimum required
avionics and cockpit lighting, use of deicing equipment, particularly
mwindshield or propeller heat, may be limited. Immediate action should be
"~ aken to avoid or exit icing conditions. Under no circumstances may the
total electrical load exceed 70 amps. The supplemental electric cabin heater,
cabin recirculation blowers, and position, strobe, and landing lights should
not be used unless absolutely necessary.
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33k ELECTRICAL FAILURES (3.27) (Continued)

Dual Alternator Failure (Zero amps both ammeters or ALTERNATOR#1 .

or #2 INOP lights illuminated - annunciator panel).

NOTE
Anytime total tie bus voltaée is below 25 Vde,
the LOW BUS VOLTAGE annunciator will
iflluminate.
Electrical Load .......... teersssstcnnens . REDUCE TO MINIMUM
required for safe flight
: ALTRNO.land No.2SWilChCS.................. oooooo I ERY] OFF
ALTR NO. 1 and NO. 2
Circuit Breakers ........... esesesssssssssresss CHECK and RESET
as required

ALTR NO. | Switch (after OFF at least one second) ............. ON
ALTR NO. 2 Switch (after OFF at least one second) ............. ON

If only one alternator resets:

Operating. ALTR Switch........ ceresirasisensteae tetessan ..e. ON
Failed ALTR Switch ............... terevesaene tsevenrrenas .. OFF
Electrical Load .............. sevsesesssssssseess MAINTAIN LESS

THAN 70 AMPS
Ammeter ...ovvevnnecean ceerercenns ceeecesanes eesess. MONITOR

If neither alternator resets:
Both ALTR Switches.......... teverecsesne vessenes sesesesses OFF

Continue flight with reduced clectrical load on battery power only.
NOTE

LOW BUS VOLTAGE annunciator will be
illuminated.

Land as soon as practical. Anticipate complete electrical failure. Duration of
battery power available will be dependent on electrical load and battery
condition prior to failure.

NOTE

If the battery is depleted, the landing gear must
be lowered using the emergency extension -
procedure. The gear position lights will be
inoperative. The flaps will also be inoperative
and a flaps up landing will be required.
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3.3k ELECTRICAL FAILURES (3.27) (Continued)

mSupplememal Heater Control Circuit Fallure (Heater Continues to Operate
With AUX CABIN and VENT/DEFOG FAN switches OFF):

VENT DEFOG Circuit Breaker........ovevevenronnss eeerssss PULL
If the heater still operates:

BATT MASTER Switch.......c0vevne. Cereensenne ceseevannea OFF
ALTR Switches......coc0veenne, cevecnrans cereense sevesessss OFF

Land as soon as practical.

3.3m PROPELLER OVERSPEED (3.29)

“rottle ...l'..‘l‘..‘0...‘...0""‘l.......OOCOIOOO'OOlRETARD
Oil Pressure e.ooveveevnneinensensnnss Ceessressenana «..... CHECK
Propeller Control ................ +essevse. FULL DECREASE rpm,

then set if any
control available

Airspeed ...iiiiiiiiiiiiiiieenees tesresrvesasassans REDUCE
™ Throttle ......ov0eenn. teerecrenecanne ...AS REQUIRED to remain
below 2500 rpm

" Land as soon as practical and investigate cause of overspeed.
3.3n EMERGENCY LANDING GEAR EXTENSION (3.31)

If emergency gear extension is required due to electrical power failure, the
gear position indicator lights will not illuminate.

Prior to emergency extension procedure:

Battery Master Switch........... Neeteisennnanancans .. CHECK ON
Circuit Breakers ...c.oevneevrinrscecrvansenses trerstreanns CHECK
DAY/NIGHT Dimming Switch (m daytime) ......... tessrrenas DAY

If -landing gear does not check down and locked:

Alrspeed ... coiiisiiisiiiiasiitisttccnnas crerens BELOW 90 KIAS
77 Hydraulic Pump Power Circuit Breakcr (25 AMP) toenneccnconns PULL
" Landing Gear Selector ... v vieirerrrrrnsesssscssscanonsoees DOWN
Emergency Gear Extend Control,.......c00vvveensien ceseosss PULL

(while fishtailing airplane)
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3.30 SPIN RECOVERY (3.33)

Rudder .....ocovevnneravenssnensnnnss . FULL OPPOSITE to/%‘
‘ DIRECT 10N of ROTATION
Control Wheel......covvveranees cevessacns FULL FORWARD while
NEUTRALIZING AILERONS
Throttle ..uveiivinenrrevorcsnnnss Ceresencnes vesesssssss CLOSED
Rudder (when rotation stops)....ccvveeveetererecccoanas NEUTRAL
Control Wheel.......ooiiiveecerennacns AS REQUIRED 1o smoothly

regain level flight attitude
3.3p ENGINE ROUGHNESS (3.35)

Mixture ........ ceeeen ceeesssenas .+«... ADJUST FOR MAXIMUM

SMOOTHNESS
lnducuon ARl. e iirrrrreoneneneronsnnnnnses veseese o ALTERNATE
Emergency (EMERG) Fuel Pump eetectrresestetsaseeree teseess ON
Fuel Selector ....vvvevveenenns essssses SELECT ANOTHER TANK

3.3q EMERGENCY DESCENT (3.37)

NOTE ™

If pressurized, the following procedure will
result in an immediate loss of pressurization
and the cabin altitude will rise at an
uncontrolled rate.

Throttle .oovvvevvrervoeenns tetsereetresrusenreerataoee . CLOSED
Propeller Control ...... Ciessesesriessssesererane FULL INCREASE
Mixture ...... teceess Creseresceneens esseesessness AS REQUIRED
Landing Gear ......... tereestenesncreene erecsesiesnsnnaas DOWN
: (165 KlAS maximum)
L3 ceeees  UP

SMOOTH AIR
Airspeed After Landing Gear Is Fully Extended......... 180-195 KIAS
ROUGH AIR ™

Airspeed After Landing Gear Is Fully Extended.... 4300 lbs. 133 KIAS
2450 Ibs. 100 KIAS
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ml:!r PRESSURIZATION SYSTEM MALFUNCTION (3.39)
" Should the differential pressure rise above 5.5 psi maximum or a structural
failure appear imminent, proceed as follows:

Cabin Pressure Dump/Normal Switch...... e ieeeeenneeeenans DuUMP
Cabin Pressurization Control . ......... PN PULL to unpressurize
Emergency Descent .........ecc0vvenaens .. TO A SAFE ALTITUDE
CONSISTENT WITH TERRAIN

NOTE

If emergency oxygen is installed, don masks,
actlivate oxygen generators, check flow, and
descend.

Should the aircraft suddenly lose pressurization, proceed as follows:

Cabin Pressure Dump/Normal Switch ............... CHECK NORM
Cabin Pressurization Control .....ccovvnveevesccens +ee.. CHECK IN
Emergency Descent .....ccco000vv0e0.0n... TO A SAFE ALTITUDE
o CONSISTENT WITH TERRAIN

NOTE
If emergency oxygen is installed, don masks,
activate oxygen generators, check flow, and
descend.

1.3s CABIN AIR CONTAMINATION/SMOKE EVACUATION (3.41)

(Pressurized)

. Cabin Pressure Dump/Normal Switch ........cvvvvvinreennss DUMP
Cabin Pressurization Control .........cc00uvnn PULL to unpressurize
Auxiliary Cabin Heat Switch ...... P ¢ | 3 2
Vent/ Defog Blower Switch............ Peseeeenonnns cesesennsns ON
Cabin Recirculation Blower Switch............ ceteertrsatannes OFF
Storm Window .....oiiiiineriiiieriiniensrrossrsnnnes vse0s Closed
Emergency Descent ......ccvovvvvveocccaass TO A SAFE ALTITUDE

JCONSISTENT WITH TERRAIN
4~ Land as soon as practical.

NOTE

If emergency oxygen is installed, don masks,
activate oxygen generators, check flow, and
descend.
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3.3s CABIN AIR CONTAMINATION/SMOKE EVACUATION (3.41) "™
\

(Pressurized) (Continued)
NOTE

If fumes/smoke dissipate land as soon as
practical to investigate problem. If
fumes/smoke persist, refer to Fire in Flight
paragraph 3.3e.

3.3t VACUUM SYSTEM FAILURE (3.43)

Single Vacuum System Fallure (Reduced suction pressure and left or right
vacuum flow button extended.

Gyro Suction Gauge.......... sesesaerssoss CHECK 4.5 to 5.2 in. Hg
Operating Pump Flow Button ........ srevssssessssss RETRACTED
VACUUM LOW Annunciator.....scecveeeseees.. EXTINGUISHED

Although either vacuum pump independently has sufficient capacity to
operate the flight instruments and the deice boots in a normal manner,
intentional or continued operation in icing conditions is not recommended.
Immediate action should be taken to avoid or exit icing conditions.

Dual Vacuum System Failure (Suction below 4.0 In. Hf' both vacuum flow
buttons  extended, and VACUUM LOW annunciator illuminated -
annunclator panel.

Il both vacuum systems are inoperable, the turn coordinator will be the only
usable gyroscopic flight instrument, wing and tail deicer boots will be
inoperative, and loss of cabin pressure control is possible. Manually dump
cabin pressure before landing. A precautionary landing should be
considered depending on operating conditions.

"33u INADVERTENT ICING ENCOUNTER (3.45)
WARNING

Flight into known icing conditions is

rohibited unless Ice Protection System is
installed and fully operational. Refer to Section
9, Supplement 6.

Induction Air......co0000vn.. Ceseceveenesnnsenarnnan ALTERNATE
Pitot Heat ...... Crrerreseranan fhreetetetttcnttteaaneenacnons ON
Stall Warning Heat .......coiiiiniennennneeesossonsenscscans ON
Windshield Defrost. eocvieeeeeneenereervessscsesasssoocncones ON
REPORT: VB-1332 ISSUED: JUNE 15, 1988
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3.3u INADVERTENT ICING ENCOUNTER (3.45) (Continued)

et Delog Fan ...veeverireierenisrnenssossssnneoennneannes ON
* Zlectric Windshield Heat

(ifinstalled) ........coovviieiinirenrrererncoannans LOW or HIGH,

as required

Change heading and/or altitude to exit icing conditions.
3.3v HYDRAULIC SYSTEM MALFUNCTION (3.49)

HYDRAULIC PUMP annunciator light illuminates continuously, or cycles
on and off rapidly:

HYDRAULIC PUMP POWER Circuit Breaker ............... PULL
Land as soon as practical and investigate the cause.

Prior to landing, the HYDRAULIC PUMP POWER circuit breaker must

be reset in order to extend the landing gear. If pump continues to run after

gear i8 locked down, pull the HYDRAULIC PUMP POWER circuit
m!)reakcr. If gear fails to extend, refer to Emergency Landing Gear Extension
#773.3n).

3.3w FLAP SYSTEM MALFUNCTION (j.Sl)
FLAPS annunciator light illuminated:

FLAP WARN circuit breaker ......co00vee0e «vo.. PULL and RESET
VERIFY Normal Flap Operation.

If FLAPS annunciator light remains iltuminated:
FLAP MOTOR Circuit Breaker .....c.ccevvvuen., ceeerrannns PULL
CAUTION
Higher than normal approach and landing
speeds may be required if full symmetrical flap
extension is not available. Longer landing
4T distances than shown in Section § will result
' from increased airspeed approaches.

Land as soon as practical and investigate the cause.
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3.3x FUEL TANK SUBMERGED PUMP FAILURE (BOOST PUMP

light Bluminated - annunclator panel) (3.53) _f%},
Boost Pump Circuit Breaker.....coveveieesennes .. CHECK - RESET
if necessary

BOOST PUMP Annunciator Light................ EXTINGUISHED

If circuit breaker does not remain closed or annunciator remains lit:

Fuel Selector ..vviveeneirincracenaronconsanns SWITCH to tank with
. . operating boost pump
BOOST PUMP Annunciator Light........c000ue.e EXTINGUISHED

Land as soon as practical. Have inoperative pump repaired prior to further

flight.

33y STALL WARNING FAILURE (STALL WARN FAIL light illumi-
nated - annunciator panel) (3.55)

STALL WARN Circuit Breaker ......v000eeveeaes CHECK - RESET
if necessary ~

If circuit breaker does not remain closed, or STALL WARN annunciator -

does not extinguish, the stall waming system will be inoperative for

ﬁm;inder of flight. After landing, have system repaired prior to further
ight.

3.3z ANNUNCIATOR LIGHT PANEL FAILURE (ANNUNCIATOR
INOP light illuminated - annunciator panel) (3.57)

ANNUN Circuit Breaker........... teresteraseens CHECK - RESET
if necessary
ANNUNCIATOR INOP Light .......c0v0nvee.s.. EXTINGUISHED

If ANNUN dircuit breaker not open:
Annunciator Test Switch...... tseasesenesaststasa bbb sanenn- PUSH

If annunciator lights illuminate, annunciator panel is functioning properly.
ANNUNCIATOR INOP will remain lit. o

If ANNUN circuit breaker does not remain closed, or lights fail to ifluminate
when tested, annunciator lights will be inoperative for remainder of flight.

System should be repaired prior to further flight.
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3.3aa EMERGENCY EXIT (3.59)

£xit (second window from front
onright side...oveiierarieeieinesennrenensesnnennns .+. LOCATE

The cabin must be depressurized before
attempting to open the emergency exit.

Plexiglas Cover......covcvevionsscvesorsaans tessessase . REMOVE
Handle ......covvviieneninnnannnn. Creteesseetsessreansanan PULL
Emergency Exit Window.......oouiviiniiiiiiniiiinnnen, PULL IN
ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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3.5 AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

™ The following paragraphs are presented to supply additional
information for the purpose of providing the pilot with a more complete
understanding of the recommendad course of action and probable cause of
an emergency situation,

3.7 ENGINE FIRE DURING START (3.3a)

Engine fires during start are usually the result of overpriming. The first
attempt to extinguish the fire is to try to start the engine and draw the excess
fuel back into the induction system.

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

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

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

Turn OFF the emergency fuel pump. The fuel selector valve should be
OFF and the mixture at idle cut-off if an external fire extinguishing methed
is to be used.

3.9 ENGINE POWER LOSS DURING TAKEOFF (3.3b)

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

If sufficient runway remains to complete a normal landing, leave the
landing gear down and land straight ahead.

If the area ahead is rough, or if it is necessary to clear obstructions, move

the landing gear selector switch to the UP position and prepare for a gear up

#>nding. If time permits, move mixture control to idle cut-off, turn OFF the

' _mergency (EMERG) fuel pump, move the fuel selector to OFF and, after
the landing gear is retracted, turn battery master switch OFF.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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39 ENGINE POWER LOSS DURING TAKEOFF (3.3b) (Conﬁnue%

If sufficient altitude has been gained (o attempt a restart, maintainasatc
airspeed, turn the emergency fuel pump ON, and switch the fuel selector to
another tank containing fuel. Ensure the mixture is full RICH and move the
induction air lever to the ALTERNATE position.

CAUTION

If normal engine operation and fuel flow are
not reestablished, the emergency (EMERG)
fuel pump should be turned OFF. The lack of a
fuel flow indication could indicate a teak in the
fuel system. If fuel system leak is verified,
swilch fuel selector to OFF.

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

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

3.11 ENGINE POWER LOSS IN FLIGHT (3.3¢)

Complete engine powet loss is usually caused by fuel flow interruption
and power will be restored shortly after fuel flow is restored. The first stepis
to prepare for a power off landing (refer to paragraph 3.13). An airspeed of
at least 90 KIAS should be maintained.

If altitude permits, turn the emergency (EMERG) fuel pump ON and
switch the fuel selector to another tank containing fuel. Reset the mixture
control to RICH and move the induction air lever to ALTERNATE. Check
the engine gauges for an indication of the cause of the power loss. If no fuel
flow is indicated, check the tank selector position to be sure it is on a tank
containing fuel.

-
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3.11 ENGINE POWER LOSS IN FLIGHT (3.3c) (Continued)

_. I power is restored move the induction air to the PRIMARY position
“(unless induction ice is suspected) Tum OFF the emergency (EMERG) fuel
pump (except in case of engine driven fuel pump failure) and adjust the
mixture control as necessary. Land as soon as practical and investigate cause
of power loss.

CAUTION

If normal engine operation and fuel flow are
not reestablished, the emergency (EMERG)
fuel pump should be turned OFF. The lack of a
fuel flow indication could indicate a leak in the
fuel system. If fuel system leak is verified,
switch fuel selector to OFF,

If the preceding steps do not restore power, prepase for a power off
landing.

‘ﬁm If previous procedure has not restored power and time permits, secure
one magneto at a time, then back to both ON. Move the throttle and mixture
control levers to different settings, This may restore power if the problem is
too rich or too lean a mixture or if there is a partial fuel system restriction.
Water in the fuel could take some time to be used up, and allowing the engine
to windmill may restore power. If power loss is due to water, fuel flow
indications will be normal.

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

If power is not regained, proceed with the Power Off Landing procedure
(refer to paragraph 3.13).
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3.13 POWER OFF LANDING (3.34) ~

If 1oss of power occurs at altitude, trim the aircraft for best gliding angle;
(90 KI1AS) and look for a suitable field. If measures taken to restore power
are not effective, and if time permits, check your charts for airports in the
immediate vicinity; it may be possible to land at one if you have sufficient
altitude. At best gliding angle, with no wind, with the engine windmilling and
the propeller control in full DECREASE rpm, the aircraft will travel
approximately 2 miles for each thousand feet of altitude. If possible, notify
the FAA or any other authority by radio of your difficulty and intentions. If
another pilot or passenger is aboard, let them help.

{

When you have located a suitable field, establish a spiral patternaround
this field. Try to be at 1000 feet above the field at the downwind position, to
make a normal landing approach. When the ficld can easily be reached, slow
to 77 K1AS with flaps down for the shortest landing. Excess altitude maybe
lost by widening your pattern, using flaps or slipping, or a combination of
these.

Whether to attempt a landmg with gear up or down depends on many-m,
factors. If the field chosen is obviously smooth and firm, and longenough tc
bring the plane to a stop, the gear should be down. If there are stumps or
rocks or other large obstacles in the field, the gear in the down position will
better protect the occupants of the aircraft. If however, the field is suspecied
to be excessively soft or short, or when landing in water of any depth, a
wheels-up landing will normally be safer and do less damage to the airplane.

Touchdowns should normally be made at the lowest possible airspeed
with flaps fully extended.

When committed to landing, verify the landing gear selector position as
required by field conditions. Close the throttle, move the mixture to idle cut-
off, shut OFF the magneto switches, and ensure the emergency (EMERG)
fuel pump is OFF. Move the fuel selector valve to OFF. After final flap
setting, turn the battery master and alternator switches OFF. The seat belts
and shoulder harness should be tightened.

NOTE ™

If the battery master and alternator switches
are OFF, the gear position lights and flaps will
be inoperative.
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315 FIRE IN FLIGHT (3.3¢)
PN

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

Check for the source of the fire first.

If an electrical fire is indicated (smoke in cockpit), place the cabin
pressure dump/ normal switch in the DUMP position and PULL the cabin
pressurization control to clear the smoke. After a delay of 5 seconds turn off
the battery master and alternator switches. The cabin heat should also be
turned OFF.

CAUTION

The cabin pressure dump valve will remain
open if the cabin pressure dump/ normal switch
is positioned to DUMP prior to turning the
PN aircraft electrical system OFF, This provides
» maximum airflow through the cabin for smoke
evacuation. Do not set the cabin pressure
dump/normal switch to NORM. The dump
-valve will close and cannot be reactivated,
. unless electrical power is turned ON,

An emergency descent should be executed to a safe altitude consistent
with terrain and a landing made as soon as possible.

WARNING

If emergency oxygen is installed, use ONLY if
flames and heat are not present.

If anengine fire is present, close the throttle, move the mixture controlto
idle cut-off and place the fuel selectorin the OFF position. Turn the magneto
switches OFF and check that the emergency (EMERG) fuel pumpis OFF. In
all cases, the heater and defroster should be OFF. If radio communication s

™ not required turn the battery master and alternator switches OFF. If the
terrain permits, a landing should be made immediately (refer to Power Off
Landing procedure paragraph 3.13). Because the flaps and landing gear
position lights will become inoperative, be sure final flap and gear selection is
made before tuming the battery master and alternator switches OFF.

ISSUED: JUNE 15, 1988 REPORT: VB-I}Jjg



SECTION ) PIPER AIRCRAFT CORPORATION
EMERG PROCEDURES PA-46-350P, MALIBU

3.17 L.OSS OF OIL PRESSURE (3.30)

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

A complete loss of oil pressure indication may signify oil exhaustion or
may be the result of a faulty gauge. Ineither case, proceed toward the nearest

airport and be prepared for a forced landing. If the problemis not a pressure

gauge malfunction, the engine may stop suddenly. Maintain altitude until
such time as a power off landing can be accomplished. Do not change power
seitings unnecessarily, as this may hasten complete power loss.

Depending on the circumstances, it may be advisable 1o make an off
airport landing while power isstill avaitable, particularly if other indications
of actual oil pressure loss, such as sudden increases in temperatures, or oil
smoke, are apparent, and an airport is not close.

If engine stoppage occurs, proceed with Power Off Landing procedure
(vefer to paragraph 3.13).

3.19 LOSS OF FUEL FLOW (3.3p)
CAUTION

Turn emergency (EMERG) fuel pump OFF if
fuel flow and power is not immediately
restored. The lack of a fuel flow indication
could indicate a leak in the fuel system. If fuel
system leak is verified, switch fuel selector
OFF.

The most probable cause of loss of fuel flow iseither fuel depletion in the

fuel tank selected or failure of the engine driven fuel pump. If loss of fuel .

flow occurs, turn the emergency (EMERG) fuel pump ON and check that
the fuel selector is on a tank containing usable fuel.

REPORT: VB-1332 : ISSUED: JUNE 15, 1988
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3.19 LOSS OF FUEL FLOW (3.3g) (Continued)

It power is restored, turn OFF the emergency (EMERG) fuel pump
(except in the case of an engine driven fuel pump failure). Adjust the mixture
control as necessary.

If power is not restored, turn the emergency (EMERG) fuel pump and
the fuel selector OFF, and proceed with Power Off Landing procedure (refer
to paragraph 3.13).

321 ENGINE DRIVEN FUEL PUMP FAILURE (FUEL PRESS lightil-
luminated - annunciator panel) (3.3h)

If an engine driven fuel pump failure is indicated, retard the throttle and
turn the emergency (EMERG) fuel pump ON. The throttle and mixture
should then be reset as required. A landing should be made at the nearest
appropriate airport as soon as possible and the cause of the failure
investigated.

CAUTION

7™ If normal engine operation and fuel flow are
not reestablished, the emergency (EMERG)
fuel pump should be turned OFF. The lack ofa
fuel flow indication could indicate a leak in the
fuel system. If fuel system leak is verified,
switch fuel selector to OFF.

3.23 HIGH OIL TEMPERATURE (3.31)

An abnormally high oil temperature indication may be caused by a low
oil level, an obstruction in the oil cooler, damaged or improper baffle seals, a
defective gauge, or other causes, Reduce power and/or enrich the mixture,
and increase airspeed if practical. If condition is not corrected, land as soon
as practical at an appropriate airport and have the cause investigated.

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

(™.28§ HIGH CYLINDER HEAD TEMPERATURE (3.3)

Excessive cylinder head temperature may parallel excessive oil
temperature. In any case, reduce power and/or enrich the mixture, and
increase airspeed if practical. If the problem persists, land as soon as
practical at an appropriate airport and have the cause investigated.
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3.27 ELECTRICAL FAILURES (3.3k) ~

SINGLE ALTERNATOR FAILURE (Zero amps or ALTERNATOR #1
or #2 INOP light illuminated - annunciator panel)

NOTE

Anytime total tie bus voliage is below 25 Vdc,
the LOW BUS VOLTAGE annunciator will
illuminate.

Loss of either alternator is indicated by a zero reading on the
appropriate ammeter and the illumination of the associated annunciator
(ALTERNATOR #1 INOP or ALTERNATOR #2 INOP).

{f the LOW BUS VOLTAGE annunciator is illuminated, first reduce
the electrical load to less than 70 amps, which should extinguish the LOW
BUS VOLTAGE annunciator, and prevent overloading the operating
alternator. N

Next, turn the failed alternator (ALTR NO. | or ALTR NO. 2) switch
OFF for at least one second. Check the inoperative alternator (ALTNR NO.
! or ALTNR NO. 2) circuit breaker and reset as required.

If the trouble was caused by a momentary overvoltage condition, the
alternator control unit can now be reset by turning the failed alternator
switch ON,

If the affected alternator’s ammeter continues to read zero, and the
annunciator remains lit, turn the faited alternator’s switch OFF. Continue
flight and monitor the operating alternator’s ammeter to ensure the
clectrical load does not exceed 70 amps. The annunciator of the failed
alternator will remain lit.

While one alternator will supply sufficient .current for minimum
required avionics and cockpit lighting, use of deicing equipment,
particularly windshield or propeller heat, may be limited. Immediate action””
should be taken to avoid or exit icing conditions. Under no circumstances
may the total electrical load exceed 70 amps. The electric cabin heater, cabin
recirculation blowers, and position, strobe, and landing lights should not be
used unless absolutely necessary.
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mll? ELECTRICAL FAILURES (3.3k) (Continued)

¢ DUAL ALTERNATOR FAILURE (Zero amps both ammeters or
ALTERNATOR #1 and #2 INOP lights illuminated - annunciator panel)

NOTE

Anytime total tie bus voltage is below 25 Vdc,
the LOW BUS VOLTAGE annunciator will
illuminate.

In the event that both alternators indicate failure simultaneously, reduce
electrical load to minimum required for safe flight by turning OFF switches
and pulling circuit breakers for all nonessential electrical equipment.
Maintain only that equipment required to provide heading, attitude, and
altitude information, plus one navigation radio and one communications
-radio for emergency use only,

Attempt to re-establish alternator power on each alternator individually

by first turning OFF both alternators for at least one second, resetting any

@ tripped alternator (ALTR) control circuit breakers, and then turning each
" alternator ON, one at a time.

if only one alternator can be restored, reinstate electrical load asdesired
to a maximum of 70 amps. Land as soon as practical for proper repairs.

If neither alternator can be restored to operation, continue flight u.rith
reduced electrical load on battery power only.

NOTE

LOW BUS VOLTAGE annunciator will be
illuminated.

Land as soon as safely practical, as battery power duration is dependent
upon the condition of the battery at the time of failure.

NOTE

™ If battery is depleted, the landing gear must be
lowered using the emergency extension
procedure. The gear position lights will be
inoperative. The flaps will also be inoperative
and a flaps up landing will be required.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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3.27 ELECTRICAL FAILURES (3.3k) (Continued) i

S

SUPPLEMENTAL HEATER CONTROL CIRCUIT FAILURE (Heater
Continues to Operate With AUX CABIN and VENT/DEFOG FAN
Switches OFF)

Pull the VENT DEFOG circuit breaker. If the heater still operates, turn
the BATT MASTER and ALTR switches OFF. Land as soon as practical.

3.29 PROPELLER OVERSPEED (3.3Jm)

Propeller overspeed iscaused by a malfunction in the propeller governor
or lgw oil pressure which allows the propeller blades to rotate to full low
pitch,

If propeller overspeed should occur, retard the throttle and check the oil
pressure. The propeller control should be moved to full DECREASE rpm
and then reset if any control is available. Airspeed should be reduced and
throttle used to maintain 2500 RPM. Land as soon as practical and
investigate cause of overspeed.

3.31 EMERGENCY LANDING GEAR EXTENSION (3.3n) b

Prior to proceeding with an emergency gear extension, check to ensure
that the battery master switch (BATT MSTR) is ON and that the circuit
breakers have not popped. If it is daytime, the Day/ Night dimmer switch
should be in the DAY position.

* If the landing gear does not check down and locked, reduce the airspeed
to below 90 KIAS, pull out the HYDRAULIC PUMP POWER circuit
breaker, place the landing gear selector.in the DOWN position, pull the
emergency gear extend control OUT and fishtail the airplane. Verify the
landing gear position lights indicate down and locked.

If all clectrical power has been lost, the landing gear must be extended
tﬁing the above procedures. The gear position indicator lights will not
‘illuminate.

3.33 SPIN RECOVERY (3.30)

Intentional spins are prohibited in thisairplane. If a spin isinadvertently
entered, immediately apply full rudder opposite to the direction of rotation.
Move the control wheel full forward while neutralizing the ailerons. CLOSE
the throttle. When the rotation stops, neutralize the rudder and relax
forward pressure on the control wheel as required to smoothly regain a level
flight alitude. ’
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335 ENGINE ROUGHNESS (3.3p)

‘M Engine roughness may be caused by dirt in the injector nozzles,
-aduction filter icing, ignition problems, or other causes.

First adjust the mixture for maximum smoothness. The engine will run
rough if the mixture is too rich or too lean.

Move the induction air to ALTERNATE and turn the emergency
(EMERG]) fuel pump ON.

Swifch the fuel selector to another tank to determine if fuel
contamination is the problem.

Check the engine gauges for abnormal readings. If any gauge readings
are abnormal proceed accordingly.

The magneto switches should then be turned OFF individually and then
both turned back ON. If operation is satisfactory on only one magneto,
procced on the good magneto at reduced power to a landing at the first
available airport.

@n_ I roughness persists, prepare for a precautionary landing at pilot's
~ iscretion.

337 EMERGENCY DESCENT (3.3q)
NOTE

If pressurized, the following procedure will
result in the immediate loss of pressurization
and the cabin altitude will rise at an
uncontrolled rate.

In the event an emergency descent becomes necessary, retard the throttle
to idle and move the propeller control to the full INCREASE position. The
mixture should be reset as required to ensure the engine will continue -
operating. Lower the landing gear and immediately initiate a descent. If in
smooth air, descend at 180 to 195 KIAS maximum. If extremely rough airis
encountered, the airspeed should be limited according to the following
airspeed versus Gross Weight Table:

4300 Ib — 133 KIAS
™ 2450 1b — 100 KIAS

Use straight line variation between points.

After reaching a safe altitude, advance the throttle and adjust mixture
and propeller controls for power as required.
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339 PRESSURIZATION SYSTEM MALFUNCTION (3.3r)

Should the differential pressure rise above 5.5 psi maximum or a -

structural failure appear imminent, an immediate decrease in differential
pressure is required. To accomplish this, select DUMP on the cabin pressure
dump/ normal switch and PULL the cabin pressurization (CABIN PRESS)
control. This will cause the cabin altitude to rise at an uncontrolled rateand
cabin differential pressure to decrease, subsequently relieving the
overpressure condition. If emergency oxygen is not installed execute an
emergency descent to a safe altitude consistent with terrain. If emergency
oxygen is installed, don the oxygen masks, activate the oxygen generators
and descend to a safe altitude consistent with terrain.

Should the aircraft suddenly lose pressurization, check that the cabin
pressure dump/ normal switch is in the NORM position and that the cabin
pressurization (CABIN PRESS) control is pushed in. If the aircraft does not
begin to repressurize and emergency oxygen is not installed, execute an
emergency descent to a safe altitude consistent with terrain. If emergency
oxygen is installed, don the oxygen masks, activate the oxygen gcncrators
and descend to a safe altitude consistent with terrain.

341 CABIN AIR CONTAMINATION/SMOKE EVACUATION 3.3s)

Strong fumes or smoke in the cabin may indicate a malfunction in the
pressurization system or a fire. In any event, the primary concern is to
establish maximum airflow through the cabin in order to vent the fumes or
smoke. To accomplish this, set the cabin pressure dump/normal switch to
DUMP and PULL the cabin pressurization (CABIN PRESS) control out.
Turn OFF the auxiliary cabin heater. Turn ON the vent/ defog blower and
turn OFF the cabinair recirculation blower, Do not open the storm window.
This procedure will provide the maximum flow of outside ram air through
the cabin, If emergency oxygen is not installed, execute an emergency
descent to a safe altitude consistent with terrain. If emergency oxygen is
installed, don the oxygen masks, activate the oxygen generators and descend
to a safe altitude consistent with terrain. Land as soon as practical and
investigate the cause. If the fumes or smoke persist the problem maybe a fire
(see paragraph 3.15, Fire In Flight).
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3.43 VACUUM SYSTEM FAILURE (3.3)

A malfunction of cither vacuum pump is indicated by a decreased
suction reading combined with the extension of the left or right flow button.

In the event one vacuum pump fails, check that the suction gauge still
indicates 4.5 to 5.2 inches of mercury, and that the operating pump’s flow
button is retracted. The VACUUM LOW annunciator should be
extinguished.

Although either vacuum pump independently has sufficient capacity to
operate the flight instruments and the deice boots in a normal manner,
intentional or continued operation in icing conditions is not recommended.
Immediate action should be taken to avoid or exit icing conditions.

Failure of both vacuum pumps is indicated by the suction gauge reading
less than 4.0 inches of mercury, extension of both flow buttons, and
iltumination of the VACUUM LOW annunciator.

{7 If both vacuum systems are inoperable, the turn coordinator will be the
only usable gyroscopic flight instrument. The wing and tail deicer boots will
be inoperative. Also, loss of cabin pressure control is possible; the cabin
pressure will have to be dumped manually before landing. A precautionary
landing should be considered depending on operating conditions.

3.45 INADVERTENT ICING ENCOUNTER (3.3u)
WARNING

Flight into known icing conditions is
prohibited unless Ice Protection System is
installed and fully operational. Referto Section
9, Supplement 6.

If icing conditions are inadvertently encountered, select ALTERNATE
gminduction air and adjust manifold pressure as required. Turn the pitot and
¢ tall warning heat ON. Pull ON the windshield defrost and turn the

windshield vent/ defog fan ON to keep the windshield as clear as possible. If
installed, turn the electric windshield heat ON. Change aircraft heading
and/or altitude to exit icing conditions as soon as possible. :

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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3.49 HYDRAULIC SYSTEM MALFUNCTION (3.3v) ™

A hydraulic system malfunction, which causes the hydraulic pump to
either run continuously (more than 15-20 seconds), or cycle on and off
rapidly (more than 6-8 times), may be detected by the illumination of the
HYDRAULIC PUMP amber annunciator light. Pull the HYDRAULIC
PUMP POWER circuit breaker to stop operation. The pump is not designed
for continuous duty and will fail if left running. Land as soon as practical and
investigate the cause. Prior to landing, the HYDRAULIC PUMP POWER
circuit breaker must be reset in order to extend the landing gear. If the pump
continues to run after the gear is locked down, again pullthe HYDRAULIC
PUMP POWER circuit breaker. If the gear fails to extend, refer to
Emergency Landing Gear Extension (3.31).

351 FLAP SYSTEM MALFUNCTION (3.3w)

llumination of the FLAPS annunciator would normally be the result of
an overcurrent condition in the flap motor/actuator circuit. If an
overcurrent fault occurs the flap protection circuit will sense the malfunctic™™,
and automancally remove power from the flap motor/ actuator and fla;.
operation will stop. Pulling and resetting the FLAP WARN circuit breaker
will restore flap power to normal operation.

After resetting, normal operation of the flaps should be verified.
CAUTION

Higher than normal approach and landing
speeds may be required if full symmetrical flap
extension is not available. Longer landing
distances than shown in Section 5 will result
from increased airspeed approaches.

If normal flap operation is not regained, or the FLAPS annunciator
remains illuminated, pull the FLAP MOTOR circuit breaker and land as
soon as practical to ascertain the cause of the problem. The flaps will temai)m_\
in the same position as when the malfunction occurred. .
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3.53 FUEL TANK SUBMERGED PUMP FAILURE (BOOST PUMP
o, light lluminated - annunciator panel) (3.3x)’

lumination of the BOOST PUMP annunciator light indicates the
ielected fuel tank's submerged fuel boost pump has failed. Immediately
sheck the appropriate FUEL PUMPS (L BOOST or R BOOST) circuit
breaker located on the pilot’s forward breaker panel; reset as necessary.
Check that the BOOST PUMP annunciator is extinguished.

If the FUEL PUMPS circuit breaker does not remain closed, or the
BOOST PUMP annunciator remains lit, set the fuel selector to the tank
having an operating boost pump, which should extinguish the annunciator
light. Land as soon as possible; have the inoperative boost pump repaired
prior to further flight.

3.55 STALL WARNING FAILURE (STALL WARN FAIL light illumi-
nated - annunciator panel) (3.3y)

Ilumination of the STALL WARN FAIL annunciator light means the

ift computer has failed. Check, and if necessary, reset the STALL WARN

f@gj&cuit breaker located on the pilot’s forward circuit breaker panel. If the

* ‘aker does not remainclosed, orif the STALL WARN FAIL annunciator

ight does not extinguish, the stall warning system will be inoperative for the

remainder of the flight. After landing, have the system repaired before
further flight. :

3.57 ANNUNCIATOR LIGHT PANEL FAILURE (ANNUNCIATOR
INOP light illuminated - annunciator panel) (3.3z)

Should the ANNUNCIATOR INOP light illuminate, check the
ANNUN circuit breaker located on the pilot's aft circuit breaker panel.
Reset, if necessary, and the ANNUNCIATOR INOP light should
:xtinguish,

If the ANNUN circuit breaker is not open, the annunciator fail relay
iwitch is faulty. Push the annunciator test switch; if all lights illuminate, the
annunciator panel is functioning properly. The ANNUNCIATOR INOP
light will remain lit.

A Should the ANNUN circuit breaker fail to remain closed, or the
Aunciators fail to illuminate when tested, the annunciator lights will be
inoperative for the remainder of the flight. Also, the landing gear position
lights cannot be tested nor dimmed. The system should be repaired prior to
further flight. '
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3.59 EMERGENCY EXIT (3.3a8) o
The second window aft of the windshield on the right side of the fuselay,. '
is an emergency exit.

NOTE

The cabin must be depressurized before
attempting to open the emergency exit.

To use the emergency exit, remove the plexiglas cover over the handle,
pull the handle, and pull in on the exit window.
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SECTION 4
NORMAL PROCEDURES

4.1 GENERAL

This section provides the normal operating procedures for the PA-46-
350P, Malibu airplane. All of the normal operating procedures required by
the FAA as well as those procedures which have been determined as
necessary for the operation of the airplane, as determined by the operating
and designed features of the airplane, are presented.

Normal operating procedures associated with optional systems and
equipment which require handbook supplements are presented in Section9,
Supplements.

™ These procedures are provided to supply information on procedures
which are not the same for all airplanes and as a source of reference and
review. Pilots should familiarize themselves with these procedures to
become proficient in the normal operation of the airplane.

-This section is divided into two parts. The first part is a short form
checklist supplying an action - reaction sequence for normal procedures with
little emphasis on the operation of the systems. Numbers in parentheses after
cach checklist section indicate the paragraph where the corresponding
amplified procedure can be found.

The second part of this section contains the 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 inflight reference due to the lengthy explanation. The
short form checklists should be used on the ground and in flight. Numbersin
parentheses after cach paragraph title indicate where the corresponding
checklist can be found.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-46-350P, MALIBU

43 AIRSPEEDS FOR SAFE OPERATIONS ™

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

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

(a) Best Rate of Climb Speed +vovvvvenvenscarannes ... 110 KIAS
(b) Best Angle of Climb Speed......cccoceeveveceesss. .81 KIAS
{c) Turbulent Air Operating Specd (Sce Subsection 2.3).. 133 KIAS
(d) Landing Final Approach Speed (Full Flaps).......... 77 KIAS

(¢) Maximum Demonstrated Crosswind Velocity. ........ . 17 KTS
() Maximum Flaps Extended Speed
'o lllllllll 29606000000 DR2RPOSIBABRS ..0..‘......'65 KlAS
zm.‘... .......... S 0800000000 00000000 ‘.OOClsoKlAs
FullFlaps(36°) cretacnaas essesssesenssnsaass 116 KIAS
-~
™
REPORT: VB-1332 ISSUED: JUNE 15, 1988

4-2



PIPER AIRCRAFT CORPORATION SECTION 4

(,WW\

PA-46-350Pr, MALIBU NORMAL PROCEDURES
* |\
:..""'“‘..""-.ooonon’ . g sesssoeneeenenes uu.uuoon:

4

WALK-AROUND
Figure 4-1

4.5 NORMAL PROCEDURES CHECKLIST
4.5a Preflight Checklists (4.9)

COCKPIT (4.9a)

Control wheel ........... Ceeseatnnsaressoreses release restraints
Parking Brake . .....covveviiviriinnerencisrecess sevseses SET
Gear Handle ......ccoiiivennnnnnnincinans cieene cevenn DOWN
Al Switches....coiviieiriirieiiiiiiinecnanens cecsrrees OFF
Magneto Switches. . .....covvvieiiiiineea. teeereees veses OFF
Radio Master Switch .. ...oiiiiiiiiieiiiiiiieienncennnens OFF
MIXMITE ..iieiiiiiinnaiersccssacsesscarsnans IDLE CUT-OFF
Battery Master Switch ,............... teeesseasessssasssss ON

CAUTION
See fuel imbalance limitations, 2.23.

Fuel Gauges................ check QUANTITY & IMBALANCE

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 4 PIPER AIRCRAFT CORPORATION

NORMAL PROCEDURES PA-46-350P, MALIBU
4.5a Preflight Checklist (4.9) (Continued) ™
COCKPIT (4.9a) (Continued)
Annunciator Panel .............. tessees Cerersesesnses CHECK
Oxygen Light (if installed) .....co000veiiienecncneenans CHECK
Stall Warning System ......ccovveceecnnnresnnees tetionaa TEST
Flaps..ceieerccrrennesnencscsnassscanans ceraanas ... EXTEND
Battery Master Switch..... cecsnnss B OFF
Primary Flight Controls .......... reves PROPER OPERATION
TOM teeeeeenrneenecrseees cesrineneen cevecsecnene NEUTRAL
Static System............ sessaas ceeresdans craveenrees DRAIN
Alternate Static System ....coveees ceresanes CHECK PLACARD
Emergency Exit..... terettrcecenarssacanne cerrseenine CHECK
Windows .......... toessesssasestsanasasasanns . check CLEAN
Required Papers ......0cooeveiinnninnnanes ..check ON BOARD
Baggage ......ccc0000ens terens . STOW PROPERLY - SECURE
EMPENNAGE (4.9b)
ARIERIES +v\vveenenseensnnenernnnennes veereeeneenses CHECK ™)
Surface Condition.............. CLEAR of ICE, FROST, SNOW -
Left Static Port..... cereses Ceeererrtesatecartaoeeenne CLEAR
Alternate and Pressurization Static Ports................ CLEAR
Elevator ....... P, Creseseretttaaneanna vesenees CHECK
Elevator Trim Tab ...c...ccvvevennnnnn. tesricvevinvans CHECK
Rudder ........... ++.. CHECK
Static Wicks. cecesenasaaseas cernees CHECK
TieDown..ooveveeerannnn. sesesssasstsstsacsnnsnns REMOVE
Right Siatic Port ......... tersrsecesaas cereesereinas CLEAR
RIGHT WING (4.9¢)
Surface Condition.............. CLEAR of ICE, FROST, SNOW
Flap and Hinges ........... Ceeceversercsscencansannes CHECK
Aileron and Hinges .......c.c.cvevvvevreeennnnnanensss CHECK
Static Wicks...... cirene titesrerenons Vetresncencannns CHECK
Wing Tipand Lights ....oiviiieniiiieeieecnnnnennnnss CHECK
Fuel Tank ............. Geseesrnsssietanennanss CHECK supply
visually - SECURE CAP "™
Fuel Tank Vent........covvvveniinnnnns tereesiransean CLEAR
Tie Downand Chock.........covvunnns. cerererenan REMOVE
Main Gear Strut ............... Cresveressesenesnanas PROPER
lNFLATION (3.44 +/-0.25 in.)
Tire oo iiiniiinnnnnenennnnns Crteseseetetenanacerenans CHECK
Brake Block and Disc ........covvvevennennnrennas «+eo CHECK
REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-46-350P, MALIBU NORMAL PROCEDURES

4.5a Preflight Checklist (4.9) (Continued)

RIGHT WING (4.9¢) (Continued)
CAUTION

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

Fuel Tank SUMp.....ooviiieiininnnnenss DRAIN and CHECK
for water, sediment
and proper fuel

NOSE SECTION (4.9d)
General Condilion ........ccovieivevenevrrenenenneean CHECK
Fuel Filter Sump ...cocvvviviiiinnennnnns DRAIN and CHECK
for water, sediment
and proper fuel
Cowling ....oo0cvvvannne Cebersesrestatenntaansenaae SECURE
Windshield . ...oiviieiiiiniiiiieiniirenneennen ceeens CLEAN
Propeller and Spinner ........ ceesnes Cereessreeas +ees. CHECK
Airlnlets .....o0uvvnee. Vesevesnessienanaes svesasssss CLEAR
Landing Light .........cevvuninas, ciesesenanas +os.. CHECK
ChotK .vvvveearnennnns vesaeens ceententesaes +e-ese. REMOVE
Nose Gear Strut Cesseeesesesiesesrtttetetananrannane PROPER
INFLATION (l .65 +/-0.25 in.)
Nose Wheel Tire ......... creeveesnans ceeeresetestaenn CHECK
Engine Baffle Seals...........ccocevevennereninn. .. CHECK
0 1 CHECK QUANTITY
Oil Filler/ Dipstick Cap .c.voovveene. reeans PROPERLY SEATED
and SECURE
Cowl Oil DOOF vvoiirnvrnciiiocescecasasnronnnns ... CLOSED
TowBar........ ceeens ceseasae STOW properly SECURE
Bagpage DOOr ...cvveiviiiiiniiinnnnnnnsn CLOSE and SECURE

LEFT WING (49¢)

Surface Condition.......oo0uue. CLEAR of ICE, FROST, SNOW
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-46-350P, MALIBU

4.5a Preflight Checklist (4.9) (Continued)
LEFT WING (4.9¢) (Continued)
CAUTION

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

Fuel Tank Sump............... ereesessss DRAIN and CHECK
for water, sediment
and proper fuel

Tie Down and Chock......... eeersrerreersaes «vser. REMOVE
Main Gear Strut..... Cresseatrecnesenee PROPER INFLATION
(344 +/-0.25 in.)
Tire coveinrenaianens cesinrennan cereeraraas cerecsarae CHECK
Brake Block and Disc ......c.v0v0veeienviecnnaness.. CHECK
Pitot Head ............co000viievnnnennnse.... HOLES CLEAR
Fuel Tank .......c...oceeiviiiiiiiinnnnnes .. CHECK supply
visually - SECURE CAP
Fuel Tank Vent............ Cetertirasennas cesereassss CLEAR
Wing Tip and Lights ......... tererensacarans tevarevas CHECK
Aileron and Hinges ............ N tessvrsrene . CHECK
Flap and Hinges ................. cererterraseanae .+.. CHECK
Static Wicks...o0inivevenennnen. ceeses versssssasssses CHECK
MISCELLANEOUS (4.90)
Oxygen System (if installed)....... CHECK MASKS and HOSES
Battery Master Switch........ teessesessetasrssanrrreennn . ON
Flaps............. tetecetnienenesenattrrentieanns RETRACT
Interior Lighting ....ocvvvtvnniinneiiinnnness ON and CHECK
Pitot Heat Switch............. Cerereseetetsetienreraeann . ON
Stall Warning Heat Switch ............ Creennreane Ceerrenes ON
CAUTION

Care should be taken when an operational
check of the heated pitot head is being
performed. The unit becomes very hot. Ground
operation should be limited to three minutes
maximum to avoid damaging the heating
elements.

:I‘EPORT: VB-1332 ISSUED: JUNE 15, 1988



PIPER AIRCRAFT CORPORATION SECTION 4
PA-46-350P, MALIBU NORMAL PROCEDURES

4.5a Preflight Checklist (4.9) (CONTINUED)

MISCELLANEOUS (4.90) (Continued)

Exterior Lighting Switches ............. teeeans ON and CHECK
T check - WARM
Stall Warning Heat ................. ceerasian CHECK WARM
All Lighting Switches............c..... veereransas veeesaes OFF
Pitot Heat Switch.......c.cviiiieieninnrnennnnn. ceseenine OFF
Stall Warning Heat Switch.........cco0vvvennnn.n. evevsss OFF
Battery Master Switch..... Ceeesrseresetatinrttotttennans OFF
Passengers ......... seesnssssanns testiesetisarariranes BOARD
Door......onuue creees ceesasae ceees CLOSE and LATCH
WARNING

Do not attempt pressurized flight if all four
door pin indicators are not green and/or the
DOOR AJAR annunciator is lit,

Door Pins ..voovenennenn ssesensssss Al INDICATORS GREEN
Seat Belts and Harness ............... «sss.. FASTEN/ADJUST
. CHECK inertia reel

4.5b Before Starting Engine Checklist (4.11)

BEFORE STARTING ENGINE (4.11)

Parking Brake.......... tetecectesaratoanas eeesnsosessss o SET
Propeller Control .......co0vtivennnanss «e+..FULL INCREASE
Fuel Selector ovovvveernrrnnencecocanns «+ee... DESIRED TANK
Circuit Breakers ......ce00vesne tetsterereenneenaes .+« Check IN
Radios ...veeeterennnnnnnnes Cesesresrececressarseennnne OFF
Alternators....... ceesiesanen teetenvevescanee sesesssesees ON
Cabin Altitude Selector.......covvirreeeeerrececossscanans SET
Altitude Rate Conmtrol ......c.veeevveenceeecnccnsescsansnns SET
Cabin Pressurization Control ......c00vvvenn. sesaesscesan .SET
Cabin Pressure Dump/Normal Switch..... tessssesasansa NORM
Induction Air Control .......covveveeeeennronnrccnescas CHECK
then PRIMARY

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-46-350P, MALIBU

4.5¢ Engine Start Checklist (4.13)
ENGINE START - GENERAL (4.133)
CAUTION

Do not attempt flight if there is no indication of
alternator output.

CAUTION

The STARTER Engaged annunciator will
illuminate during engine cranking. If the
annunciator -remains lit after the cngine is
running, stop the engine and determine the
cause.

CAUTION

If a positive oil pressure is not indicated within
30 seconds following an engine start, stop the
engine and determine the trouble. In cold
weather it will take a few seconds longerto geta
positive oil pressure indication,

NOTE

Starter manufacturers recommend that starter
craiking periods be limited to 30 seconds witha
two minute rest period between cranking
periods. Longer cranking periods will shorten
the life of the starter.

NORMAL START - COLD ENGINE (4.13b)

Throttle ............ Cereasesasersssasrorenne 1/2 INCH OPEN
Battery Master Switch .......o000eeee. tessscsreennsssssnss ON
Emergency (EMERG) Fuel Pump.......... sesssessssscsss OFF
Mixture c.ovvevvvennanes «esessess RICH - then IDLE CUT-OFF
REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-46-350P, MALIBU NORMAL PROCEDURES

4.5¢ Engine Start Checklist (4.13) (Continued) ‘
NORMAL START - COLD ENGINE (4.13b) (Continued)
NOTE
The amount of prime depends on engme
temperature. Familiarity and practice will

enable the operator o estimate the amount of
prime required.

Magneto Switches..... Ceeeressesnstireceasann teesrenteaas ON
1] ¥ T [ ENGAGE
Mixture (when engine fires) ........ccocvvevnnnnnann ADVANCE
Throttle .......... ceseseesrsersserrenee vesssssensss ADJUST
Oil Pressure ........ et essteteteteesetereencananns . CHECK
Alternators..... teeessertecerrnrsresenans CHECK AMMETER
GyroSmtion‘.’l..".'l‘....'.‘ .............. 200 Qs 000 C“ECK

NORMAL START - HOT ENGINE (4.13c)

Throttle ...covvveeienncnenncnanes Cerenaes .. 1/2 INCH OPEN
Battery Master Switch.....ccoveeeviieccccnass P ¢ ), |
Emergency (EMERG) Fuel Pump............... eessecesss OFF
MiIXtUTE ..cvveciencrcorcresnssssscsssccssccns IDLE CUT-OFF
Magneto Switches.......ooveveeecrerennes ssesersssssvenss ON
Starter.....cceveeencenvnnse teeteretecersonaen ++++.. ENGAGE
Mixture (when engine ﬁm) ....................... . ADVANCE
Theottle ........... teereresresersressasanae eeesees. ADJUST
O Pressurt ccoovveviccecccssssesssessatososasnnes .... CHECK
AlErNatorS.coveeeocasnroersccscssssannss CHECK AMMETER
Gyro Suction.....covvnennee sevessstacinensne seseeess CHECK

ENGINE START WHEN FLOODED (4.13d)

Throttlc ..C....l’....l'........l..“.l..' ....... OPENFULL
Battery Master Switch ....cocoviienvirecnceeenns cesasseess ON
Emergency (EMERG) Fuel Pump......... teserecsasscassas OFF
Mixture ..... cetesectsatrectannrarraserserens IDLE CUT-OFF
Magneto Switches.......... Ceeececareactstnenrtnancacanes ON
1] 3T T sebesescssscansnns ENGAGE
Mixture (when engine fires) .....ocevvrveecereccsnas ADVANCE
Throttle ..civiveerienvecacosanaannnsnosons vessees. RETARD
Ol Pressure ...coveeeiiincnoancnsransssosostscsonsane CHECK
Allernators.....oocveveiennnenes vevev.... CHECK AMMETER
Gyro Suction............. Cetteercirutanetoonatanses CHECK
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-46-350P, MALIBU

4.5¢ Engine Start Checklist (4.13) (Continued)
ENGINE START WITH EXTERNAL POWER SOURCE (4.13¢)

Battery Master Switch ...cvvovvveervrrerscensees veeras ... OFF
ANCNALOrS . voevrinrrncsesersancnans sescsesssssscssesesss OFF
All Electrical Equipment ....o0vvvniannnas civesssasees OFF
External Power PIug ...vvevevcnncisronaes INSERT in receptacle

Proceed with normal start.
NOTE

For all normal operations using an external
power source, the battery master switch should
be OFF, but it is possible to use the ships
battery in parallel by turning the battery master
switch ON. This will give longer cranking
capabilitiess, but will not increase amperage.

CAUTION

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

Throttle ...ovvvvenrannrinas . LOWEST POSSIBLE RPM
External Power Plug ..:.......... DISCONNECT from receptacle
Baggage Door...... tererees seseserrnen CLOSED and SECURE
Battery Master Switch ...... treevertaias tessecsssarsesnses ON
Voltmeter...ooooivininneennrennenns tersssseressenana CHECK
Alternators. . crestestisenenns testesesrrens veeans .ers ON
AMmMELers. . covviiinrenenrennnes trersesetesesstsesaan CHECK
Throttle ...... vesrrsasans tereenes ces ADVANCE to 10600 RPM
Ol Pressure ...ooveieneerennnnnns Ceneseeresans vedsans CHECK
Gyro Suction...... s eeebieettattsecceseticaatsranaan CHECK
REPORT: VB-1332 ISSUED: JUNE 18, 1988
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-46-350P, MALIBU NORMAL PROCEDURES

4.5d Before Taxiing Checklist (4.15)

BEFORE TAXIING (4.15)
CAUTION

Do not operate engine above 1200 RPM with
cabin doors open.

Throttle ............... Cecene Ceseeseretinas 1000 to 1200 RPM
Radio Master SWitch .....ccivvviiiieiennrirenenceannnnns ON
Environmental System........... teeveeosvaae .+..AS DESIRED
Supplemental Electric Heater.......... Ceevennene ..AS DESIRED

4.5¢ Taxling Checklist (4.17)

TAXIING (4.17)

Taxi Area...cooveiesannnnn. Ceestiesienncinrrseons ... CLEAR
Chocks ..vevvivevvinnrioneanes Vessserenaas teesnen REMOVED
Parking Brake ....cooviiinrincnnssncencnnnrnnens RELEASED
Propeller Control ...... N hessrernenss .FULL INCREASE
Throttle ....ovvveinvenns Ceeessenesrrraeaans APPLY SLOWLY
Brakes.....ooo0evennenn crerseeacnonas ceterneentaa ... CHECK
Steering ..vevereerienns feeeerectenrrieeeas secrrarans CHECK
Flight Instruments ........co00000eeen ssessssassanses.. CHECK

4.5f Ground Check Checkist (4.19)

GROUND CHECK (4.19)
CAUTION

Alternate air is unfiltered. Use of alternate air
during ground or flight operations, when dust
or other contaminants are present, may result
in engine damage from particle ingestion.

Parking Brake ......coooinniiiieiiiiiiieiiiiiniinee eee..SET
Propeller Control ........co0civiiunnns. «....FULL INCREASE
Throttle .....covvviiiiniiaroriinssncacrenenns +s.+. 2000 RPM
Magnetos .....oovereiiianricaiinriancnnns max. drop 175 RPM

- max. diff. 50 RPM

Gyro SUCtion ...covvveeiivieciearsonsoncenass 4.5 10 5.2 in. Hg.
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-46-350P, MALIBU

4.5f Ground Check Checklist (4.19) (Continued)

GROUND CHECK (4.19) (CONTINUED) ‘m’h‘
Voltmeter. . ..ooveiveeeeeeeeesoonsecsonenss citeccecns CHECK
AMMELETS +oovveeseeascorsssenonassssonsnssnsenssns . CHECK
Oil Temperature............. cedsretaaseresnrtrecanes CHECK
Oil Pressure...covovven. teshdscccerrnsreeensrese eees.. CHECK
Propeller .......... hessversessessasanes .... EXERCISE - then
) FULL INCREASE
Fuel Flow .......... ceeriaes tecesterresseranraas «+s. CHECK
Theottle «ovveevveovenesennns sesesssesssssrescccsses RETARD
Annunciator Panel......coceeevvennononnsces PRESS-TO-TEST

Manifold Pressure Line......coccccveencvoccessssesse. DRAIN
4.5g Before Takeoff Checklist (4.21)

BEFORE TAKEOFF (4.21)

Battery Master Switch..........0. cesevesennanas sesessesss ON
Alternators .....cccvviieevrsrienss ON CHECK AMMETERSE
Pressurization Controls...... S"m\‘
Flight Instruments ........o.000... ceestseesvscrsnnnas CHECk
Fuel Selector.......oevvetevecsneeeseeee..... PROPER TANK
Emergency (EMERG) Fuel Pump ........000vvveeenenne... ON
Engine Gauges .....oviivercenennnorenanss sesessseses CHECK
Induction AIr . .oovevinersrronennsenes seereesavess PRIMARY
Seat Backs........... ceresseenanee tesesesvereeanenes .ERECT
Armrests ...... terecrennans tetesstaectsennens «eese STOWED
Mixture .....vvetee.. sessssssssssssssssnssvssees FULL RICH
Propeller Control......ceo0000eevveenee..... FULL INCREASE
Belts/Hamess ....... ceeesssesssssss. FASTENED/ADJUSTED
Empty Seats ......... .....SEAT BELTS SNUGLY FASTENED
FIaPS vviveerneeescsssnnsnconscans sesescsesssescvsenses SET
M oo tioeiisnseesutontoseconnoascenssennssosasonssonss SET
Controls. .ooeuvernvenernsennnnensasaces eesescassssesss FREE
[0 17,7 S Geseceinnen tteeesesnrenenes LATCHED
Air Conditioner ...... Geessesnenenacanaae eeteserecsenes OFF
Parking Brake........ sesessatristcens ceesessrana RELEASED

4.5h Takeoff Checklist (4.23)
NORMAL TECHNIQUE (4.23s)
Flaps «ooreiiiiiiiitiineineeieessnenncennnenes RETRACTED

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-46-350P, MALIBU NORMAL PROCEDURES

4.5h Takeoff Checklist (4.23) (Continued)

o~ NORMAL TECHNIQUE (4.23a) (Continued)
TrAm coveinrennneanes Cerritceteessitensaestnans Cenecvans SET
Throttle «..ovvveiirensinaserenssnronscssconans FULL POWER
NOTE
Takeofls are normally made with full throttle. How-
ever, under some off standard conditions, the
manifold pressure indication can exceed its indi-
cated limit at full throttle. Limit manifold pressure
to 42 in. Hg maximum. (See Section 7).
Accelerate to 78 KIAS. .
Control Wheel........ccovivveiinnnns back pressure to ROTATE
smoothly to CLIMB ATTITUDE
Landing Gear (when straight ahead
landing on runway not possible} ............iiiiieiiil, up
m NOTE
- During landing gear operation it is normal for the
HYDRAULIC PUMP annunciator light to
illuminate until full system pressure is restored.
SHORT FIELD, OBSTACLE CLEARANCE TECHNIQUE (4.23b)
INFORMATION PENDING
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 4 PIPER AIRCRAFT CORPORATION

NORMAL PROCEDURES PA-46-350P, MALIBU
4.51 Climb Checklist (4.25)
TAKEOFF CLIMB (4.252)
Mixture ........ Ceteasserensecceesannn vessssssss FULL RICH
Propeller Speed.............. ceeresnnis teerenenes ... 2500 RPM
Manifold Pressure ........... teesessescsesease .FULL POWER
Climb Speed
Best Angle .....ooovveeneenn sassssesessstssessserne 81 KIAS
Best Rate ....... teesessesesnensnansees cesssassess 110 KIAS
Pressurization Comrols oveveuerveeeecreesonoonnsessaseases SET

Emergency (EMERG) Fuel Pump.....ccoevveeveeene.... OFF at
: safe altitude

CRUISE CLIMB (4.25b)

INFORMATION PENDING

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-46-350P, MALIBU NORMAL PROCEDURES

4.5] Cruise Checklist (4.27)
CRUISE (4.27)
WARNING -

Operation above 25,000 ft is not approved.

CAUTION
To maintain lateral balance, alternate between
right and left fuel tanks. See paragraphs 2,23
and 7.17.
Reference Section 5 power setting table and performance charts.
Critise POWEr . oveiineianienccnnnans ssee.s SET per power table
Mixture (Refer to para. 4, 27) ......... teteceresane ... ADJUST
Pressurization Controls .......... tessreveassnans eossse CHECK
™ 4.5 Descent Checklist (4.29)
NORMAL DESCENT (4.29)
Power.....oo000aee.. ctessrecrasaanas ceecsstaannn ... CRUISE
Mixture ....c0veininnn.. teeetacann tesenees CRUISE SETTING
Airspeed .......... Ceesarrecnessacienns cevevns AS REQUIRED
Pressurization Controls ........ Cereseressertcacereenscanne SET
ARMEIEr o oireieiiniierssiotecesosansennnnnns tesseeeane SET
Windshield Defrost. ....oviivvinvncnnnneceneens AS REQUIRED
REDUCED POWER DESCENT (4.29)
Throttle ....... Ceredteieresenctarsies AT or ABOVE 20 in. Hg.
Mixture ...covvevnnnn. Ceeseancereraeens MAINTAIN 1350 TIT
Propeller Speed......cccvvverrvescsnsennas CRUISE SETTING
Pressurization Controls .....cvevviveenecennanenns seseessss SET
(M'\ Altimeter .......... tesesrtrencessene tresarecstessianiine SET
! Windshield Defrost ....... ceaeranne seseecescnan AS REQUIRED
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-46-350P, MALIBU

4.5m Approach And Landing Checklist (4.31)

APPROACH AND LANDING (4.31)

Fuel Selector........... teesersiine crrreanene PROPER TANK
ScatBacks..._........................................ERECI‘
ATTTESES . .ovvueriocereosvesascsansssssans vessene. STOWED
BcltsIHarness eersasreene tesseaens ....FASTENIADJUST
Emergency (EMERG) Fuel Pump ....... cectserscanns ON
Cabin Pressure ......... crtesesesesrrrernes DEPRESSURIZED
Mixture ........ RICH
Propeller Control.....covevvnreivscesrersssncassences +00«SET
Gear..oovvrececess seseesesersseanes . DOWN - 165 KIAS max.
NOTE

»

During landing gear operation it is normal for
the HYDR AULIC PUM Pannurciator light to
illuminate until full system pressure is restored.

FIaps covveerineeccrossosocsccnnnss sessesssrcecenssannas SET

Air Condilioner .....ccvvvvienrrencecensonans essseesseess OFF

Toe Brakes .....oo000nnnee DEPRESS to check
WARNING

After pumping scveral times, if one or both toe
brakes are inoperative, DO NOT attempt
landing on a short field.

NORMAL TECHNIQUE (4.31a)

TFIAPS tuveeecantrrosinsanrsracsnnsasrannan +...FULL DOWN
Airspeed.....oouenn.. Ciereesnas Ceriesressecanrensens 77 KIAS
Throttle ............. ceeeseserenes N +...AS REQUIRED

SHORT FIELD TECHNIQUE (4.31b)

INFORMATION PENDING
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4.5n Go-around Checklist (4.33)

GO-AROUND (4.33)
MiXture ....covvveeireensrsvnnnssossnsionas .:.., FULL RICH
Propeller Control +..ovcvvvviirressecnansn ...FULL INCREASE
Throttle ....ccvvvvinnnns, Ceseesrersescnans .... FULL POWER
Control Wheel.....coivveiieneerecicsnenns ... back pressure to
ROTATE to CLIMB ATTITUDE
Airspeed ....iiiiiiiiiiiniireiaaaes Cieneees ceeesss..80 KIAS
Gear ..voivieiininanns P 11 1
Flaps..ccoiveensienionecncnnsesans ceeees RETRACT SLOWLY
TAM covvvnreinonessanas cetaries ceeertersenes AS REQUIRED

4.50 After Landing Checklist (4.35)

AFTER LANDING CHECKLIST (4.35)

Induction Air Contro} ............. cesasnnnnae +ee.. PRIMARY
Flaps.cciveacienncocnasecronenssnnssanas veeensses RETRACT
Air Conditioner........ teevecsasne tesssssnvesso.AS DESIRED
Radar........ N etressteccesastetnen cesesessesersscessss OFF
Emergency (EMERG) Fuel Pump.... ................. +veo OFF
Strobe Lights........ sreseeracsenrsesetraan terererssrens OFF
Landing/Taxi Lights .....cocoiiinrviecnnenens AS REQUIRED

4.5p Stopping Engine (4.37)

STOPPING ENGINE (4.37)

Radios and Electrical Equipment.......ccvcviinvieinnsa, .. OFF
External Lights .............. Cesscestinssaennan eeerneaes OFF
Air Conditioner........ccoeoviereeesanns N OFF
Propeller Control .....c000ieiinnrcicnnsennn. FULL INCREASE
Throttle ......cco00enens. Certessrenesrssaraseranan . CLOSED
MixXture ...ovveeierennennens s reeseeesanonaaas | DLE CUT-OFF
Magnetos ..... Cetecansseseccseitacecsesenarnnnnnrarnens OFF
Alernators...ccoeeinennncsesnnssesnns Cieessacessscennns OFF
Battery Master SWitch .. ....cvuievirinsraitsnrsnnrenones . OFF
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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4.59 Mooring Checklist (4.39)

MOORING (4.39) N
Parking Brake............. fereraessans . . .SET
Control Wheel............... cerrsereeses SECURED wnh belts
Flaps......... Ceersetecsseenes vevesvrsonvans vereen FULL UP
Wheel Chocks ....coovnevenenanens teesasnes veseee. INPLACE
TieDowns .,vecoeevneenen. crerisenas Ceeaaes vessse... SECURE

REPORT: VB-1332 ISSUED: JUNE 1S5, 1988
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4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

PN
‘ The following paragraphs are provided to supply detailed information

and the explanation of the normal procedures for operation of the airplane.
4.9 PREFLIGHT CHECK (4.5a)

The airplane should be given a thorough preflight and walk-around
check. The preflight should include a check of the airplane’s operational
status, computation of weight and C.G. limits, takeoff distance and in-flight
performance. A weather briefing should be obtained for the intended flight
pa;h. ?‘nd any other factors relating to a safe flight should be checked before
takeoff, '

49a Cockpit (4.52)

Upon entering the cockpit, release the scat belts securing the control
wheel.

Set the parking brake by first depressing and holding the toe brake
A pedals and then pull the parking brake knob.

Check that the landing gear selector is in the DOWN position. Ensure
that all electrical switches and the magneto switches are OFF. Turn OFF the
radio master switch. The mixture should be in idle cut-off. Turn the battery
master switch ON.

CAUTION
See fuel imbalance limitations, 2.23.

Check the fuel quantity gauges for adequate supply and fuel imbalance
(sec. 2.23). Check that the annunciator panel illuminates. If the
supplemental oxygen system is installed and its annunciator is lit, the
expended canisters must be replaced if oxygen capability is desired for the
flight. Press the stall warning test switch and note that the stall warning horn
sounds. Extend the flaps for the walk-around inspection. Turn OFF the
battery master switch. Check the primary flight controls for proper
operation and set the elevator and rudder trim to neutral. Open the static

(" “system drain to remove any moisture that has accumulated in the lines.
Verify that the alternate static system valve is in the normal position. Check
that the emergency exit is in place and securely tatched. Check the windows
for cleanliness and that the required papers are on board. Properly stow any
baggage and secure.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
4-19



SECTION 4 ' PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-46-350P, MALIBU

4.9 PREFLIGHT CHECK (4.5a) (Continued) ~

\_A

4.9b Empennage (4.5a)

Begin the walk-around at the left side of the aft fuselage. Check the
condition of any antennas located on the fuselage. All surfaces of the
empennage must be clear of ice, frost, snow or other extraneous substances.
Fairings .and access covers should be attached properly. Ensure that the
primary static system ports on the left and right side of the aft fuselage and

“the alternate and pressurization static ports on the underside of the aft
fuselage are clear of obstructions. The elevator and rudder should be
operational and free from damage or interference of any type. Elevator and
rudder static wicks should be firmly attached and in good condition. Check
the condition of the tab and ensure that all hinges and push rods are sound
and operational. If the tail has been tied down, remove the tiedown rope.

4.9¢ Right Wing (4.52)

Check that the wing surface and control surfaces are clear of ice, frost,
snow or other extraneous substances. Check the flap, aileron and hinges for _
damage and operational interference. Static wicks should be firmly attached ™
and in good condition. Check the wing tip and lights for damage.

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

Remove the tiedown and chock.

Next, complete a check of the landing gear. Check the gear strut for
proper inflation. There should be 3.44 +/- 0.25 inches of strut exposure
under a normal static load. Check for hydraulic leaks, Check the tire for cuts,
wear, and proper inflation, Make a visual check of the brake block and disc.

Drain the fuel tank sump through the quick drain located on the lower
surface of the wing just inboard of the gear well, making sure that enough
fuel has been drained to ensure that all water and sediment is removed. The
fu?l slystem should be drained daily prior to the first flight and after each
refueling.

CAUTION S

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

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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49 PREFLIGHT CHECK (4.5a) (Continued)
Jd Nose Section (4.5a)

Check the general condition of the nose section; look for oil or fluid
leakage and that the cowling is secure. Drain the fuel filter sump located on
the lower fuselage aft of the cowling. Check the windshield and clean if
necessary. The propeiler and spinner should be checked for detrimental
nicks, cracks, or other defects. The air inlets should be clear of obstructions.
The landing light should be clean and intact.

Remove the chock and check the nose gear strut for proper inflation.
There should be 1.65 +/-0.2S inches of strut exposure under a normal static
load. Check the tire for cuts, wear, and proper inflation. Check the engine
baffle seals. Check the oil level; maximum endurance flights should begin _
with 12 quarts of oil. Make sure that the oil filler/ dipstick cap has been
properly seated and secured, and that the cowl oildoorisclosed. Ensure that
the tow bar is secured in the nose baggage area.

/™ Close and secure the nose baggage door.
4.9¢ Left Wing (4.52)

The wing surface should be clear of ice, frost, snow, or other extraneous
substances, Drain the left fuel tank sump in the same manner as the right
wing. Remove the tiedown and chock. Check the main gear strut for proper
inflation: there should be 3.44 +/- 0.25 inches of strut exposure under a.
normal static load. Check for hydraulic leaks. Check the tire and the brake
block and disc.

If installed, remove the cover from the pitot head on the underside of the
wing. Make sure the holes are open and clear of obstructions.

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

(’WR Check the wing tip and lights for damage. Check the aileson, flap, and
* .anges for damage and operational interference and that the static wicks are
firmly attached and in good condition.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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49 PREFLIGHT CHECK (4.5a) (Continued)

1

4.91 Miscellaneous (4.5a) -

Enter the cockpit and, if installed, check oxygen masks and hoses.

Turn the battery master switch ON and retract the flaps. Check the
interior lights by turning ON the necessary switches. After the interior lights
are checked, turn ON the pitot heat, stall warning heat, and the exterior light
switches. Next, perform a walk-around check on the exterior lights and
check the heated pitot head and stall warmning vane for proper heating.

~ CAUTION

Care should be taken when an operational
check of the heated pitot head is being
performed. The unit becomes very hot. Ground
operation should be limited to three minutes
maximum to avoid damaging the heating
elements.

Reenter the cockpit and turn all switches OFF. When all passengers arc
on board, the pilot should check that the cabin door is properly closed and
latched, and visually check that all four door pin indicators are green.

WARNING

Do not attempt pressurized flight if all four
door pin indicators are not green and/or the
DOOR AJAR annunciator is lit.

Seat belts on empty seats should be snugly fastened. All passengers
should fasten their scat belts and shoulder hamessss. A pulltest of the inertia
reel locking restraint feature should be performed.

4.11 BEFORE STARTING ENGINE (4.5b)

Before starting the engine, the parking brake should be set and the
propeller control moved to the full INCREASE position. The fuel selector
should then be moved to the desired tank. Check to make sure all the circuit
breakers are in and the radios are OFF. Turn the alternator switches ON.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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4.11 BEFORE STARTING ENGINE (4.5b) (Continued)

/™ M the flight is to be made unpressurized. the cabin pressurization control

" should be pulled out to dump bleed air overboard and the cabin pressure
dump/normal switch should be in the DUMP position in orders to provide
maximum cabin airflow. If pressurization is to be used during the flight, set
the cabin altitude selector to 500 feet above the field elevation and the cabin
altitude rate control to the 9 o'clock position. The cabin pressurization
contro! must be pushed in and the cabin pressure dump/ normal switch must
be in the NORM position.

Check induction air control (or freedom of movement by moving lever
to ALTERNATE and back to PRIMARY.

4.13 ENGINE START (4.5¢)
4.13a Engine Start - General (4.5¢)
CAUTION

Do not attempt flight if there is no indication of
alternator output.

CAUTION

The STARTER ENGAGED annunciator will
illuminate during engine cranking. If -the
annunciator remains lit after the engine is
running, stop the engine and determine the
cause.

CAUTION

If a positive oil pressure is not indicated within
30 seconds following an enginé start, stop the
engine and determine the trouble. In cold
weather it will take a few seconds longerto geta
positive oil pressure indication.

NOTE

m Starter manufacturers recornmend that starter

: cranking periods be limited to 30seconds witha
two minute rest period between cranking
periods. Longer cranking periods will shorten
the life of the starter.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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4.13 ENGINE START (4.5¢) (Continued)
4.13b Normal Start - Cold Engine (4.5¢)

Open the throttle lever approximately % inch. Turn the battery master
switch ON, and check that the emergency (EMERG) fuel pump is OFF.
Move the mixture control to full RICH for approximately four seconds then
to idle cut-off. The engine is now primed.

NOTE

The amount of prime depends on engine
temperature. Familiarity and practice will
enable the operator to estimate the amount of
prime required.

Turn both magneto switches ON and engage the starter. When the
engine fires advance the mixture coptrol to full RICH. Move the throttle to
the desired setting and check the oil pressure for a posilive indication.
Confirm that the alternators are on by checking the ammeters for output.
Check the gyro suction gauge for a positive indication and that the flow
buttons are retracted.

4.13¢c Normal Start - Hot Engine (4.5¢)

Open the throttle ¥4 inch, Turn the battery master switch ON and check
that the emergency (EMERG) fuel pump is OFF. Verify the mixture control
is at idle cut-off. Turn both magneto switches ON and engage the starter.
When the engine fires, slowly advance the mixture control. Move the throttle
to the desired setting and check for a positive indication of oil pressure.
Confirm that the alternators are on by checking the ammeters for output.
Check the gyro suction gauge for a positive indication and that the flow
buttons are retracted.

4.13d Engine Start When Flooded (4.5¢)

The throttle lever should be full open. Turn the battery master switch
ON and check that the emergency (EMERG) fuel pump is OFF. Verify the
mixture control is at idle cut-off. Turn both magneto switches ON and
engage the starter. When the engine fires, advance the mixture control,
retard the throttle, and check for a positive indication of oil pressure.
Confirm that the alternators are on by checking the ammeters for output.
Check the gyro suction gauge for a positive indication and that the flow
buttons are retracted.

REPORT: YB-1332 ISSUED: JUNE 15, 1988
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=, 4.13 ENGINE START (4.5¢) (Continued)
:
4.13e Engine Start. With External Power Source (4.5¢)

An oplional feature allows the operator to use an external power source
to crank the engine without having to gain access to the airplane’s battery.

Turn the battery master and alternator switches OFF and turn all
electrical equipment OFF. If usinganauxiliary power unit, plug the unit into-
the socket located inside the forward baggage door. If using an external
battery, connect the RED lead of the jumper cable to the POSITIVE (+)
terminal of an external 24-volt battery and the BLACK lead to the
NEGATIVE (-) terminal. Note that, after the plug is inserted, the airplane's
electrical system is ON. Proceed with the normal starting technique.

NOTE

For all normal operations using an external
power source, the battery master switch should
PN be OFF, but it is possible to use the ship’s
‘ battery in parallel byturning the battery master
switch ON. This will give longer cranking
capabilities, but will notincrease the amperage.

CAUTION

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

After the engine has started, retard the throttle to the lowest possible

rpm to reduce sparking. Disconnect the external power source from the

.~ aircraft and secure the baggage door. Turn the battery master and alternator

7 switches ON and check the voltmeler and ammeters for an indication of
* output,

When the engine is firing evenly, advance the throttle to 1000 rpm and
check for a positive indication of oil pressure. Check gyro suction gauge fora
positive indication, and that the flow buttons are retracted.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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4.15 BEFORE TAXIING (4.5d) )
CAUTION "

Do not operate engine above 1200 rpm with
cabin doors open.

Warm up the engine at 1000 to 1200 rpm. Avoid prolonged idling atlow
rpm, as this practice may result in fouled spark plugs. Turn the radio master
switch ON, and set environmental system as desired. Refer to paragraph
4.47; set the supplemental heater as desired.

Takeoff may be made as soon as the ground check is completed and the
engine is warm.

Care should be taken not to run up the engine over a surface containing
loose stones, gravel or any loose material that may cause damage to the
propeller blades.

4.17 TAXIING (4.5¢) -

Non-pilot personnel should not attempt to taxi the airplane until they
have been instructed in taxiing procedures and technique by a qualified
person authorized by the owner.

Determine that the propeller back blast and taxi areas are clear.

Release the parking brake by first depressing and holding the toe brake
pedals and then push in on the parking brake knob. Taxi with the propeller
conteol set to full INCREASE. Power should be applied slowly to start the
taxi roll. Taxi a few feet forward and apply the brakes to determine their
effectiveness. While taxiing, make slight turns to ascertain the effectiveness
of the steering and to check the flight instruments.

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

Avoid holes and ruts when taxiing over uneven ground. -

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

RE:ORT: VB-1332 ISSUED: JUNE 15, 1988
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4.19 GROUND CHECK (4.5)

™~ CAUTION
Alternate sir is unfiltered. Use of alternate air
during ground or flight operations when dust
or other contaminants are present may result in
damage from particle ingestion.

Set the parking brake. The magnetos should be checked at 2000 rpm
with the propeller control set at full INCREASE. Drop off on either
magneto should not exceed 175 rpm and the difference between the
magnetos should not exceed 50 rpm. Operation on one magneto shouid not
exceed 10 seconds.

Check the suction gauge; the indicator should read 4.5 t0 5.2 in. Hgat
2000 rpm. Check that both red flow buttons are pulled in.

Check the voltmeter and ammeters for proper voltage and alternator

outputs. Check oil temperature and oil pressure. The temperature may be

s low for some time if the engine is being run for the first time of the day.
i

The propeller control should be moved through its complete range to
check for proper operation and then placed in full INCREASE rpm for
takeoff. Do not allow a drop of more than 500 rpm during this check. Incold
weather, the propeller control should be cycled from high tolow rpmat least
three times before takeoff 10 make sure that warm engine oil has circulated.

Check that the fuel flow gauge is functioning, then retard the throttle.
Check the annunciator panel lights with the press-to-test button.

Drain the manifold pressure line by running the engine at 1000 rpmand
depressing the drain valve, located on the left side of the control pedestal
under the instrument panel, for 5seconds, Do not depress the valve whenthe
manifold pressure exceeds 25 inches Hg.

A
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421 BEFORE TAKEOFF (4.5g)

Ensure that the battery master and aliernator switches are ON. Check
that the cabin pressurization controls are properly set. Check and set all of
the fight instruments as required. Check the fuel selector to make sure it is on
the proper tank. Ensure emergency fuel pump is ON. Check all engine
gauges. The induction air should be in the PRIMARY position.

All seat backs should be erect and armrests stowed.

The mixture control should be set to full RICH and propeller control
should be set to full INCREASE. Seat belts and shoulder hamesses should
be fastened. Fasten the seat belis snugly around the empty seats.

Set the flaps and trim. Ensure proper flight control movement and
response. The “door should be properly latched and the door ajar
annunciator light out. The air conditioner must be OFF to ensure normal
takeoff climb performance. Release the parking brake.

4.23 TAKEOFF (4.5h)
4.23a Norma! Technique (4.5h)

When the available runway length is well in excess of that required and
obstacle clearance is no factor, the normal takeoff technique may be used.
The flaps should be set in the retracted position and the pitch trim set slightly
aft of neutral. Align the airplane with the runway, apply full power, and
accelerate to 78 KIAS.

NOTE

Takeoffs are normally made with full throttle,
However, under some off standard conditions
the manifold pressure indication can exceed its
indicated limit at full throttle. Limit manifold
pressure to 42 in. Hg maximum. (See Section
7)

REPORT: VB-1332 ISSUED: JUNE 1S5, 1988
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m&zs TAKEOFF (4.5h) (Continued)

4.23a Normal Technique (4.5h) (Continued)

Apply back pressure to the control wheel to lift off, then control pitch
attitude as required to attain the desired climb speed. Retract the landing
gear when a straight-ahead landing on the runway is no longer possible.

NOTE
During landing gear operation, it is normal for
the HYDRAULIC PUMP annunciatorlightto
illuminate until full system pressure is restored.

4.23b Short Field, Obstacle Clearance Technique (4.5h)

INFORMATION PENDING

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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4.25 CLIMB (4.51) ™
4.25a Takeoff Climb (4.5i)

The best rate of climb at gross weight and maximum continuous power
will be obtained at 110 KIAS. The best angle of climb may be obtained at 81
KIAS. The recommended procedure for climb is to use maximum power
with the mixture full RICH. Under some off standard conditions the
manifold pressure indication will exceed its indicated limits at full throttle.
.Adjust power to remain within limits. St the cabin pressurization controls
in accordance with paragraph 4.45. The emergency (EMERG) fuel pump
should be OFF when reaching a safe altitude.

4.25b Cruise Climb (4.5i)

,M\
INFORMATION PENDING
4.27 - CRUISE (4.5))
WARNING
Opcration above 25,000 feet is not approved.
CAUTION o

To maintain lateral balance, alternate between
right and left fuel tanks. See paragraphs 2.23
and 7.17.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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m&n CRUISE (4.5§) (Continued)

The cruising speed is determined by many factors, including power
setting, altitude, temperature, loading, and equipment installed on the
airplane. When leveling off at cruise altitude, the pilot may reduce toa cruise
power setting in accordance with the ®*Power Setting Table in Section 5 of
this Manual. Proper leaning during cruise is essential for smooth engine
operation and optimum fuel economy. This is especially important during
power reductions, such as level off, to prevent rough engine operation . For
cruise, mixture should be leaned to peak TIT. Always use the TIT gauge for
leaning.

For maximum service life, cylinder head temperatuse should be
maintained below 435°F during cruise operation. If cylinder head
temperatures become too high during flight, reduce them by adjusting the
mixture, reducing power, or any combination of these methods.

Following level-off for cruise, the airplane should be trimmed and the
Wpressurimtion system checked.

During flight, keep account of time and fuel used in connection with
power settings to determine how the fuel flow and fuel quantity gauging
systems are operating.

The emergency (EMERG) fuel pump should always be turned ON
before switching tanks, and should be left on for a short period therealter.
To preclude making a hasty selection, and to provide contmuny of flow, the
selector should be changed to another tank before fuel is exhausled from the
tank in use.

NOTE
The BOOST PUMP annunciator will

momentarily .illuminate when switching fuel
tanks.

*To obtain the performance presented in the Performance Section of this
handbook, all conditions listed on the performance charts must be met.
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427 CRUISE (4.5)) (Continued) ™
During cruise, use the following procedure to maintain lateral balance,
and stay within the fuel imbalance limilations of 2.31:

(a) When starting with a symmetrical fuel load, use the left tank first
until 10 gallons are burned, then alternate tanks at approximately
one hour intervals.

(b) When starting with an unsymmetrical fuel load, care must be taken
not to allow the fuel imbalance to exceed 10 gallons.

The emergency (EMERG) fuel pump should normally be OFF so that
any malfunction of the engine driven fuel dpump is immediately apparent.
Loss of fuel pressure to the fuel injector isindicated by the illumination of the
FUEL PRESS annunciator. If signs of fuel starvation should occur at any
time during flight, fuel exhaustion should be suspected, at which time the
fuel selector should be immediately positioned to the fullest tank and the
electric fuel pump switched to the ON position. If excessive fuel vapor.is
suspected, usually indicated by fluctuating fuel flow, turn the emergency
(EMERG) fuel pump ON until the fuel flow indications are smooth. N

The pilot should monitor weather conditions while flying, and be alert
for meteorological conditions which might lead to icing. Even aircraft
equipped with a complete deicing optionare not approved for flight in heavy
icing or {reezing rain. (See Scction 9.) Immediate steps shall be taken to exit
any arca where such icing conditions are inadvertently encountered.
Saturated. air accelerating through the induction system filier can form ice
although ambient temperatures are above freezing. If induction system icing
is suspected, place the induction ais control in the ALTERNATE position.
Aliernate air should also be selected before entering clouds. Manifold
pressure may decrease significantly when alternate air is selected depending
on altitude, power setting, and other factors. If ice is forming on the filter,
manifold pressure could continue to deteriorate after selecting alternate air.
When manifold pressure stabilizes reestablish cruise power, The primary
filter may retain ice after leaving icing conditions, making the selection of
PRIMARY induction air impractical until ice melts or sublimates.

There are no mechanical uplocksin the landing gear system. Inthe event
of a hydraulic system malfunction, check valves should prevent the gear =,
from extending. However, some hydraulic system matfunctions may cause '
the gear to free-fall to the gear down position. The true airspeed with gear
down is approximately 70% of the gear retracted airspeed for any given
power setting. Allowances for the reduction in airspeed and range should be
made when planning extended flight between remote airfields or flight over
walter.
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4.29 DESCENT (4.5k)

The recommended procedure for descent is to leave the engine controls
at the cruise settings and increase the airspeed to give the desired rate of
descent. Monitor the manifold pressure and adjust to maintain the cruise
setting. Leave the mixture leaned to the cruise setting. This will prevent
rapid engine cooling which may damage the engine. Should additional rate
of descent be required, power can be reduced 10 20 in. Hg. while maintaining
cabin pressurization. At reduced power maintain at least 1350°F TIT in
order to keep engine temperatures from cooling too rapidly. If descending
with the gear retracted does not provide the desired rate of descent the gear
may be extended at speeds up to 165 KIAS and the aircraft operated at
speeds up 10 195 KIAS with the gear extended. This proceduré will
significantly increase rate of descent.

Shortly after letdown is initiated, set the Cabin Altitude Controller to
500 feet above the pressure altitude of the tanding field. Adjust the rate
control high enough to allow the cabin to descend to the landing setting
before the aircraft descends to that altitude., For normal letdown the rate
»## knob should be at the nine o'clock position. A higher setting should be
selected for rapid descents so that the aircraft altitude does not catch up with
cabin altitude.

Set the altimeter. Adjust the windshield defrost as required during
descent,

4.31 APPROACH AND LANDING (4.5m)
Accomplish the Landing Checklist early in the landing approach.

The fuel selector should be on the fullest tank. Seat backs must be fully
erect, armrests stowed, and seat belts and shoulder harnesses fastened and
properly adjusted. The emergency (EMERG) fuel pump should be ON.
Check to ensure that the cabin is depressurized. The mixture should be
RICH and propeller control should be set. The landing gear may be lowered
at speeds up to 165 KIAS and the flaps at speeds as follows:

fm 10° 165 KIAS maximum
20° 130 KIAS maximum
36° 116 KIAS maximum
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431 APPROACH AND LANDING (4.5m) (Continued) o
NOTE

During landing gear operation, it is pormat for
the HYDRAULIC PUMP annunciator light to
illuminate until full system pressure is restored.

The air conditioner should be OFF to ensure maximum rate of climb in
the event of & go-around. Pump toe brakes to ensure that the system is
capable of uniform braking during landing rollout.

WARNING
After pumping several times, if one or both toe
brakes are inoperative, DO NOT attempt
landing on a short field.

Depending on the field length and other factors the following 2
procedures are appropriate:

4.31a Normal Technique (4.5m)

The aircraft should be flown down the final approach course at 77 KIAS
with full flaps extended, and power required 10 maintain the desired
approach angle. When descending through 50 feet agl, reduce power toidle.
Make normal landing, and brake as required during ground roll.

4.31b Short Fleld Technique (4.5m)

INFORMATION PENDING ™
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4.33 GO-AROUND (4.5n)

To initiate a go-around from a landing approach, the mixture should be
set to full RICH, the propeller control should be at full INCREASE, and the
throttle should be advanced to full power while the pitch attitude is increased
to obtain the balked landing climb speed of 80 KIAS. Retract the landing
gear and slowly retract the flaps when a positive climb is established. Allow
the airplane to accelerate to the best angle of climb speed (81 KIAS) for
obstacle clearance or to the best rate of climb speed (110 K1AS) if obstacles
are not a factor. Reset the longitudinal trim as required.

435 AFTER LANDING CHECKLIST (4.50)

When clear of the active runway, move the induction air control to
PRIMARY, retract the flaps, and turn the air conditioner on as desired.
Turn OFF the radar, emergency (EMERG) fuel pump, and strobe lights.
Turn OFF the landing and taxi lights as required.

4.37 STOPPING ENGINE (4.5p)
AT

Prior to shutdown all radio and electrical equipment and external lights
should be turned OFF.

The air conditioner should be tumed OFF, the propeller control set in
the full INCREASE position, and the throttle should be CLOSED to avoid
engine vibration while stopping. Stop the engine by pulling the mixture
control back to idle cut-off. After the engine stops, both magneto switches,
alternator switches, and battery master switches must be turned OFF.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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4.39 MOORING (4.5q) o

. ‘ '
If necessary, the airplane should be moved on the ground with the aid of
the nose wheel tow bar.

The parking brake should be set and the aileron and elevator controls
should be secured by looping the safety belt through the control wheel and
pulling it snug. The flaps should be fully retracted, Wheel chocks should be
positioned in place.

Tiedowns can be secured to the wing tiedown rings and to the tail skid.
The rudder is held in position by its connections to the nose wheel steering
and normally does not have to be secured.

4.41 STALLS ,

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

The gross weight stalling speed with power off, landing gear extended, }
and full flaps is 58 KIAS. With the landing gear retracted and flaps up, this
speed is increased to 69 KIAS. Loss of altitude during stalls can be as great as
700 feet, depending on configuration and power.

NOTE

The stall warning system is inoperative with the
battery and alternator switches OFF,

f)uring preflight, the stall warning system should be checked by tuming
the battery switch on and pressing the stall warning test switch to determine

-if the horn is actuated.

4.43 TURBULENT AIR OPERATION

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

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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4.45 CABIN PRESSURIZATION SYSTEM

A Cabin pressurization system controls, gauges and switches are located in
the lower left instrument panel. (Refer to Section 7, Figure 7-25.)

The cabin pressurization system controls, gauges and switches are as
follows:

(a) Cabin Altitude Controller with Rate of Change Control

(b) Cabin Pressure Altitude/Differential Pressure/Rate of Climb Gauge

(c) Cabin Pressure Dump/Normal Switch

(d) Cabin Pressurization Control

Prior to starting engines, check the operation of the cabin pressurization
control. Note that a firm effort is required to move the lever out of either the
outside air or the pressurized air position. If little effort is required to move
the lever, be suspicious of a broken control cable. If a cable is broken, the air
control valve may have failed in either the open or closed position. If failed
open, pressurized flight will not be possible, but unpressurized flight will be
possible. If failed closed, pressurized flight would be possible but should not
be attempted, as it would not be possible to bring in fresh air should

{m contamination occur.

Set cabin altitude (outer scale) on the cabin altitude controller to 500 feet
above the field pressure altitude before takeoff. {(Cabin pressurization will
begin as the cabin passes through the altitude selected.) If no further
adjustments are made, cabin altitude will remain at the selected altitude until
maximum cabin differential (5.5 PSI) is reached, at which time the cabin
altitude will begin to climb until at 25,000 feet aircraft pressure altitude the
cabin pressure altitude will be approximately 8000 feet.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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445 CABIN PRESSURIZATION SYSTEM (Continued)

™
For flight below an airplanc altitude of 12,500 feet, the cabin altitude .
control should be left at the takeoff setting. For flight above 12,500 feet, at
which point maximum differential will be achieved, smoother operation will
result by setting the cabin altitude (outer scale) on the cabin altitude
controller to 500 feet above field elevation for takeoff. Once the cabin has
begun to pressurize and the controller has captured isobaric control, reset
the aircraft altitude (inner scale) on the cabin altitude controller to 500 feet
above the cruise altitude and adjust the cabin rate of climb as desired. The
normal 9 o'clock position should provide a cabin rate of climb of
approximately 500 feet per minute. No additional adjustment should be
required prior to descent unless cruise altitude is changed, at which point the
aircraft altitude (inner scale) should be reset to 500 feet above the new cruise
altitude.

To descend for landing be certain that the selected cabin altitude (outer
scale) is higher than the pressure altitude of the landing field. Shortly after
letdown is initiated, set the cabln altitude (outer scale) to 500 feet above the
pressure altitude of the landing field and adjust the rate of control high ™™
enough toallow the cabin to descend to the landing setting before the aircraft .
descends to that altitude. For normal letdown the rate knob should beat the
normal 9 o'clock position. A higher setting should be selected for rapid
descents so that the aircraft altitude does not catch up with the cabin
altitude.

WARNING
" Do not land with aircraft pressurized.

To repressurize while in flight push the pressurization control inand set
the cabin pressure dump/normal switch to NORM.,

"REPORT: VB-1332 ISSUED: JUNE 15, 1988
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P 4.47 SUPPLEMENTAL ELECTRIC HEATER
" 'AFTER ENGINE START
BATT MASTER Switch......... cerassreesareseresasaserorons ON
Alternator Switches .......c.cvtee ettsesescrennenans ceenenes OFF
VENT/DEFOG FAN Switch.....ooveeveenerennns ceeesoncecens ON
AIfflOW ..o ivrevernionrenenas Ceesevereetreaesenereananns CHECK
Voltmeter .....cco0ues Ceseteitesscesrtedratcnass LESS than 25 Vdc

(increase electrical load as
- necessary o lower voltage)
LO BUS Annunciator ........ eecteseesetenseerans ILLUMINATED

Electrical Switches .............. Citececentennns cesrecnacstes OFF

VENT/DEFOG FAN Swutch ................................. OFF

Alternator Switches ............ teeseescsnctesennes Ceeesecccsss ON
NOTE

Low voltage monitor system and annunciator
£ must be checked operational before heater
‘ operation. VENT/DEFOG FAN must be

checked operational before heater ground

operation.
HEATER OPERATION
VENT/DEFOG FAN ......ctviviinnenennn trecseensnossnnone ON
AUX CABIN HEAT Switch ...... Cheeessscieastrernrsenosasee ON

- For maximum heat:

RECBLWR Switch.ooiuviiieineeierneentintenioeisosnecanes OFF
CABIN TEMP Control ......ovvvneiecinnrnrennronerees FULL OUT
DEFROST Control ....covvvenens. ++«.. AS REQUIRED to CLEAR

WINDSHIELD; then FULL IN

NOTE

i This unit should be considered primarily as an
auxiliary backup to the standard heating
system. There is no external control over the
heat produced by the unit.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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4.49 NOISE LEVEL
The corrected noise level of this aircraft is 74.7 dB(A).

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

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

type.
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SECTION §
PERFORMANCE
5.1 GENERAL

Al of the required (FA A regulations) and complementary performance
information is provided by this section.

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

5.3 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

#™™  The performance information presented 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, etc.

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

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

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

i

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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53 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

(cont.) /%\

The information provided by paragraph 5.5 (Flight Planning Example)
outlines a detailed flight plan using performance charts in this section. Fach
chart includes its own example to show how it is used.

WARNING

Performance information derived by
extrapolation beyond the limits shown on the
.charts should not be used for flight planning

purposes.

REPORT: VB-1332 ISSUED: JUNE 1S, 1988
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SECTION §
PERFORMANCE

5.5 FLIGHT PLANNING EXAMPLE

(a) Aircraft Loading

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

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

Make use of the Weight and Balance Loading Form (Figure 6-
I1) and the C.G. Range and Weight graph (Figure 6-15) to
determine the total weight of the airplane and the center.of gravity

position.

After proper utilization of the information provided, the
following weights have been determined for consideration in the

flight planning example.

The landing weight cannot be determined until the weight of
the fuel to be used has been established (refer to item (g) (1).
2

(1) Basic Empty Weight

(2) Occupants (5 x 170 1bs.) 850
(3) Baggage and Cargo 170
(4) Zero Fuel Weight 3765
(5) Fuel (6 Ib/gal. x 92) 552
(6) Ramp Weight 4317
(7) Fuel for Engine Start,

Taxi, and Runup -18
(8) Takeoff Weight 4299
(9) Landing Weight

(a)(5) minus (g)(1), TBD

The takeoff weight is below the maximum of 4300 Ibs. and the
weight and balance calculations have determined the C.G.

position within the approved limits.

ISSUED: JUNE 15, 1988
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5.5 FLIGHT PLANNING EXAMPLE (cont.) "“ﬁ '
(b) Takeoff and Landing

Now that the aircraft loading has been determined, all aspects
of the takeoff and landing must be considered.

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

Apply the departure airport conditions and takeoff weight to
the appropriate Takeoff Ground Roll and Takeoff Distance
(Figures 5-9, 5-11, 5-13 and 5-15) to determine the length of runway
necessary for the takeoff and/or the obstacle clearance.

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

The conditions and calculations for the example flight are -
“listed below. The takeoff and landing distances required for the
flight have fallen well below the available runway lengths.

Departure  Destination
Airport Airport

(1) Pressure Altitude 500 fs. 2000 ft,
(2) Temperature 15°C 12°C
(3) Wind Component (Headwind) 10 KTS 0 KTS
(4) Runway Length Available 3400 f1. 5000 f1.
(5) Takeoff and Landing

Distance Required TBD* TBDe**

*reference Figures 5-9, 5-11, 5-13, 5-15
$¢reference Figures 5-33, 5-35

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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5.5 FLIGHT PLANNING EXAMPLE (cont.)

’/;m

NOTE

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

(c) Climb

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

The desired cruise pressure altitude and corresponding cruise
outside air temperature values are the first variables to be
considered in determining the climb components from the Time,
Distance, and Fuel to Climb graph (Figure 5-19). After the fuel,
distance and time for the cruise pressure altitude and outside air
temperature values have been established, apply the existing
conditions at the departure field to graph (Figure 5-19). Now,
subtract the values obtained from the graph for the field of
departure conditions from those for the cruise pressure altitude.

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

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

(1) Cruise Pressure Altitude : . 20000 ft.
(2) Cruise OAT -15° C
(3) Time to Climb TBD*
(4) Distance to Climb TBD*
(5) Fuel to Climb -TBD*

¢reference F_igure 5-19

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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5.5 FLIGHT PLANNING EXAMPLE (cont.)
(d) Descent M%\

(e)

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

Utilizing the cruise pressure altitude and OAT, determine
the basic time, distance and fuel for descent (Figure 5-27). These
figures must be adjusted for the field pressure altitude and
temperature at the destination airport. To find the necessary
adjustment values, use the existing pressure altitude and
temperature conditions at the destination airport as variables to
find the fuel, distance and time values from the graph (Figure 5-
27). Now, subtract the values obtained from the field conditions
from the values obtained from the cruise conditions to find the true
fuel, distance and time values needed for the descent segment of the
flight plan.

The values obtained by proper utilization of the graphs for the/ﬂw@,1
descent segment of the example are shown below.

(1) TimetoDescend socevenervesroveasons eeeess. TBD®

(2) Distance 1o Descend . ocoveeenerneerrcncaansas TBD*

(3) FueltoDescend ...ovvveeerrvrceveonnns ceesee TBD®
Cruise

Using the total distance to be traveled during the flight,
subtract the previously calculated distance to climb and distance to
descend to establish the total cruise distance. Refer to the appro-
priate Textron Lycoming Manual and the Cruise Performance
Table (refer to page 5-22) when selecting the cruise power setting.
The established pressure altitude and temperature values and the
selected cruise power should now be utilized to determine the
true airspeed from the Cruise Vs. Altitude (Figure 5-21).

*reference Figure 5-27

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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5.5 FLIGHT PLANNING EXAMPLE (cont.)

!;M\

Calculate the cruise fuel consumption for the cruise power
setting from the information provided by the Textron Lycoming
Manual and the Cruise Performance Table (refer to page 5-22).

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

The cruise calculations established for the cruise segment of the
flight planning example are as follows:
(1) Total Distance 400 nautical miles
(2) Cruise Distance
(e)(1) minus (c}(4) minus

(d)(2) TBD
{3) Cruise Power High speed cruise
(4) Cruise Speed TBD*
(5) Cruise Fuel Consumption TBD*
(6) Cruise Time

(e)(2) divided by (eX4) TBD
(7) Cruise Fuel

(e}(S) multiplied by (e}(6) TBD

() Totral Flight Time

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

*reference Figure 5-2} and Page 5-22
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5.5 FLIGHT PLANNING EXAMPLE (cont.)

~
The following flight time is required for the flight planning—-
example:
(1) Total Flight Time
(c)(3) plus (dX1) plus (e)(6) TBD

(g) Total Fuel Required

Determine the total fuel required by adding the fuel for start,
taxi, and runup (3.0 gal., calculated by allowing 5 minutes of fuel
flow at takeoff power), the fuel to climb, the fuel to descend, and
the cruise fuel. When the total fuel (in gallons) is determined,
multiply this value by 6 1b/gal to determine the total fuel weight
used for the flight.

The total fuel calculations for the example flight plan are
shown below. 8
(1) Total Fuel Required
Fuel for Start, Taxi and Takeoff plus o,
(c}(5) plus (d)3) plus (e}7) 8D

REPORT: VB-1332 ISSUED: JUNE 185, 1988
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5.7 PERFORMANCE GRAPHS
/.@W\ LIST OF FIGURES
Figure Page
No. No.
5-1 Airspeed Calibration ......cccvivveennnnn. teeesinees 5-11
53 Angle of Bank Vs. Stall Speed ..... teesescasasassane 5-12
5-5 Temperature Conversion....... teesensesecseenssanans 5-13
7 Pressure Altitude Vs Outside Air Temperature......... 5-14
59 Temperature Rise Due To Ram Recovery............. 5-1§
5-11 Wind Components.....covvseeenns veeeennes verees oo 5416
5-13  Takeoff Ground Roll, 0° Flaps............cnerenen.. 5-17
5-15  Takeoff Ground Roll, 20° Flaps......... veesrsesacne 5-18
#5-17  Takeoff Distance Over 50 Ft. Obstacle, 0° Flaps....... 5-19
519 Reserved .......... erreerene ceeenaen verreeiees. 520
521 Rateof Climb.....c.vevverinnnincecnnnsns ceensenes 5-21
5-23  Maximum Continuous Power Time,
Distance and Fuel to Climb ..........cvv0vinnnse e 522
5-25  Cruise Climb Time, Distance and
Fuel to Climb . ..icvveinironnsssscnnstscsonannsaas 523
Power Setting Table ............. cereenans cerrenens 5-24
5-26  Maximum Manifold Pressure Vs,
Pressure Altitude ......cocvenviivensasssascnnes ees 5-2a
5-27  Cruise Speed Vs. Altitude......... vessannns Cevesnses 5-25
-5-29  Range....... ceeerree e eee tesesncenns 5-26
531 Endurance.........e00nneenn Ceresessassesesanocnne 5-27
5-33 Time, Distance and Fuel to Descend .....cov0v0eees.. 5-28
£775-35  Glide Time and DiStANCE «o.vvvvrreeenaeeronneannns 5-29
5-37 Balked Landing Climb .......o000vuvenns cecenrasons 5-30
5-39  Landing Distance Over 50 Ft. Obstacle ............... 5-31
541 Landing Ground Roll ......... Cesecietcesrtaonas e 532

ISSUED: JUNE 15, 1988
REVISED: DECEMBER

12, 1988

REPORT: VB-1332
. 59



SECTION § PIPER AIRCRAFT CORPORATION

PERFORMANCE PA-46-350P, MALIBU
-
THIS PAGE INTENTIONALLY LEFT BLANK ™
™

REPORT: VB-1332 ISSUED: JUNE 15, 1988

510



i {ASSUME ZERO INSTRUMENT ERROR)
AIRSPEED CALIBRATION
Figure 5-1
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1 AIRSPEED CALIBRATlON ]
o~ ' | STANDARD STATIC SOURCE ||
—t- Example: f —
1. Gear up flaps up
—‘- lndfcaled alrspecd: 160 KIAS 1
B Catibrated airspoed: 162 KCAS |
] 2. Gear down faps down
- Indicated airspeed: B0 KIAS $=]
| Catibrated airspoet 81 KCAS |
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----------------------

'ANGLE OF BANK vs STALL SPEED

ASSOCIATED CONDITIONS:
GROSS WEIGHT 43001LB
ZERO INSTRUMENT ERROR
Exgmpte: = : = : :
B 1. Geat. up faps up
L, Bank angle 35°
Stall speed  76.5 KIAS
o 2. Gear down [laps down
Bank angle 25°
B Stall spoed 61 KIAS
100
,/
aq |
= GEAR UP FLAPS UP /
= e e= GEAR DOWN FLAPS DOWN
90 -
7 4
80 - A
g y
¥ ] il L T ’
v LT A
[] — e
W 70 |t Z
» -
2 b
>
)
soF———+—1—t4= "‘?’
60
40
1] 10 20 30 40 60 60
ANGLE OF BANK - DEGREES
ANGLE OF BANK VS. STALL SPEED
Figure §-3
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Figure 5-5
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-

INFORMATION PENDING , -

PRESSURE ALTITUDE
Vs
OUTSIDE AIR TEMPERATURE
Figure 5-7
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Mb}
WIND COMPONENTS

Examptle:
Wind velocity: 30 knots
Angle between flight path and wind: 30°
Headwind component: 26 knots
Crosswind compenants: 16 knots
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INFORMATION PENDING

TAKEOFF GROUND ROLL, 0° FLAPS
Figure 5-13

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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INFORMATION PENDING

TAKEOFF GROUND ROLL, 20° FLAPS
Figure 5-15
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RESERVED /:N
™
Figure 5-19
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PERFORMANCE PA-46-350P, MALIBU
~
~

INFORMATION PENDING
-

MAXIMUM CONTINUOUS POWER
TIME, DISTANCE AND FUEL TO CLIMB
Figure 5-23
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INFORMATION PENDING

CRUISE CLIMB
TIME, DISTANCE AND FUEL TO CLIMB
Figure 5-25
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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POWER SETTING TABLE
REFERENCE FIG. 5-27

ASSOCIATED CONDITIONS

RPM Man. Approx. TIT
Press, uel
Flow
High Speed Cruise
Economy Cruise
INFORMATION
PENDING

Long Range Cruise

Holding

INFORMATION PENDING

;!;J}’ORT: VB-1332 ISSUED: JUNE 15, 1988
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N INFORMATION PENDING
JELN

CRUISE SPEED VS, ALTITUDE
Figure 5-27

ISSUED: JUNE 15, 1988 REPORT: VB-1332
§-25

TR . W



SECTION § PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-46-350P, MALIBU

INFORMATION PENDING
RANGE.
Figure 5-29
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Wi
P INFORMATION PENDING
ENDURANCE
Figure 5-31
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» m
INFORMATION PENDING ™
™

TIME, DISTANCE AND FUEL TO DESCEND
Figure 5-33
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P INFORMATION PENDING

GLIDE TIME AND DISTANCE
Figure 5-35
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LANDING GROUND ROLL
Figure 5-41
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-46-350P, MALIBU 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 airplane offers flexibility of loading, it cannot be flown with
the maximum number of adult passengers, full fucl tanks and maximum
baggage. With the flexibility comes responsibility. The pilot must ensure
that the airplane is loaded within the loading envelope before he makes
takeoff. )

/™ Misloading carries consequences for any aircraft. An overloaded
airplane will not take off, climb or cruise as well as a properly loaded one.
The heavier the airplane is loaded, the less climb performance it will have.

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

A properly loaded airplane, however, will perform as intended. Before
the airplane is licensed, a basic empty weight and C.G. location iscomputed
(basic empty weight consists of the standard empty weight of the airplane
plus the optional equipment). Using the basic empty weight and C.G.
location, the pilot can determine the weight and C.G. position for the loaded
airplane by compulting the total weight and moment and then determining

s™vhether they are within the approved envelope.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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WEIGHT AND BALANCE PA-46-350P, MALIBU

6.1 GENERAL (Continued) -~

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

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

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

- CG.
~
6.3 AIRPLANE WEIGHING PROCEDURE ~.
At the time of licensing, Piper Aircraft Corporation provides each
airplane with the basic empty weight and center of gravity location. This
data is supplied by Figure 6-5.

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

(a) Preparation

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

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

(3) Defuel airplane. Then open all fuel drains until all”
remaining fuel is drained. Operate engine on each tank
until all undrainable fuel is used and engine stops. Then
add the unusable fuel (2 gallons total, 1 gallon each
wing).

REPORT: VB-1332 . ISSUED: JUNE 15, 1988
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Wg& AIRPLANE WEIGHING PROCEDURE (Continued)
CAUTION

Whenever the fuel system is completely drained
and fuel is replenished it will be necessary to run
the engine for a minimum of three minutes at
1600 rpm on each tank to insure that no air
exists in the fuel supply lines.

(4) Fill with oil to full capacity.

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

(6) Weigh the airplane inside a closed building to prevent

PN errors in scale readings due to wind.

(b) Leveling

(1) With the airplane on scales, insert a 3.4-inch spacer oneach
of the main gear struts and a 3.0-inch spacer on the nose
gear strut.

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

(c) Weighing - Airplane Basic Empty Weight

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

ISSUED: JUNE 30, 1988 REPORT: VB-1332
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WEIGHT AND BALANCE PA-46-350P, MALIBU

63 AIRPLANE WEIGHING PROCEDURE (Continued)

Scale Net
Scale Position and Symbol Reading | Tare | Weight
Nose Wheel (N)
Right Main Wheel (R)
Left Main Wheel (L)
Basic Empty Weight, as Weighed (T)
WEIGHING FORM

Figure 6-1
(d) Basic Empty Weight Center of Gravity

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

Web of [wd. )

press. bulkhead Level Points

(Centerline of bottom fuselage
skin behind fwd. pressure
lt—C.G. Arm ——p) bulkhead)

4— 100.0 in.

.....

— A The datum is 100.0inches ahead of
the forward pressure bulkhead
l———— B

(accessible from nose wheel well).

Q'N u)R“‘L

A = 60.50in.
B = 15700 in.
LEVELING DIAGRAM
Figure 6-3
REPORT: VB-1332 ISSUED: JUNE 15, 1988
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6.3 AIRPLANE WEIGHING PROCEDURE (Continued)
{ (2) The basic empty weight center of gravity (as weighed
including optional equipment, full oil and unusable fuel)

can be determined by the following formula:

C.G.Arm=N(A)+(R + L) (B) inches
T
Where: T=N+R+L

6.5 WEIGHT AND BALANCE DATA AND RECORD

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

o= Thebasicempty weight of the airplaneaslicensed at the factory has been

" entered in the Weight and Balance Record (Figure 6-7), This form is

" provided to present the current status of the airplane basic empty weight and

a complete history of previous modifications. Any change to the

permanently installed equipment or modification which affects weight or
moment must be entered in the Weight and Balance Record.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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WEIGHT AND BALANCE PA-46-350P, MALIBU
6.5 WEIGHT AND BALANCE DATA AND RECORD (Continued) e
MODEL PA-46-350P MALIBU -
Airplane Serial Number
Registration Number
Date
AIRPLANE BASIC EMPTY WEIGHT
| cG.Am |
Weight x (Inches Aft = Moment
ltem (Lbs) | of Datum) | (In-Lbs)
Actual
Standard Empty Weight®* Computed
Optional Equipment ™
Basic Empty Weight

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

AIRPLANE USEFUL LOAD - NORMAL CATEGORY OPERATION
(Ramp Weight) - (Basic Empty Weight) = Useful Load
(4318 Ibs) - ( lbs) = lbs.
THIS BASIC EMPTY WEIGHT, C.G. AND iJSEFUL LOAD ARE
FOR THE AIRPLANE AS LICENSED AT THE FACTORY. REFER

TO APPROPRIATE AIRCRAFT RECORD WHEN ALTERATIONS
HAVE BEEN MADE.

WEIGHT AND BALANCE DATA FORM

Figure 6-5

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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Ws\.s WEIGHT AND BALANCE DATA AND RECORD (Continued)
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6.5 WEIGHT AND BALANCE DATA AND RECORD (Continued) 5.}
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6.7 GENERAL LOADING RECOMMENDATIONS

For all airplane configurations, it is the responsibility of the pilot in
command to make sure that the airplane always remains within the
allowable weight vs. center of gravity while in flight.

The following general loading recommendation is intended only as a
guide, The charts, graphs, instructions and plotter should be checked to
assure that the airplane is within the allowable weight vs. center.of gravity
envelope.

(a) Pilot Only
Load rear baggage compartment first.

(b) 2 Occupants - Pilot and Passenger in Front
Load rear baggage compartment first. Without aft baggage, fuel
load may be limited by forward envelope for some combinations of
optional equipment.

(c) 3 Occupants - 2 in front, 1 in rear
Baggage in nose may be limited by forward envelope.

(d) 4 Occupants - 2 in front, 2 in rear )
Fuel may be limited for some combinations of optional equipment.

(¢) 5 Occupants - 2 in front, | in middle, 2 in rear
Investigation is required to determine optimum baggage load.

0 6 Occdpams - 2 in front, 2 in middle, 2 in rear
With six occupants fuel and/or baggage may be limited by
envelope. Load forward baggage compartment first.

NOTE
With takeoff loadings falling near the aft limit,

it is important to check anticipated landing
loadings since fuel burn could result in a final

™ loading outside of the approved envelope.

Always load the fuel equally between the right and left tanks.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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6.9 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT /m,\
(@) Add the weight of all items 1o be loaded, except fuel, to the basic
emply weight to determine zero fuel weight.

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

(c) Add the moment of all items to be loaded to the basic empty weight
moment,

(d) Divide the total moment by the total weight to determine the zero
fuel weight C.G. location.

(¢) By using the figures of item (a) and item (d) (above), locate a point
on the C.G. range and weight graph (Figure 6-15). If the point falls
within the C.G. envelope, the loading meets the weight and batance
requirements.

(f) Add the weught of the fuel to be loaded to the total weight calcu,%\
lated for item (a) to determine ramp weight.

(8) Usecthe loading graph (Figure 6-13)to determine.the moment of the
fuel to be loaded and add to the total moment determined for item(c).

(h) Subtract the weight and moment of the fuel allowance for engine
start, taxi, and runup.

(i) Divide the total moment by the total weight to determine takeoff C.G.

'(i) Locate the takeoff weight center of gravity on the C.G. Range and
Weight Graph (Figure 6-15). If the point falls within the C.G.
envelope, the Joading meets the weight and balance requirements.

(k) Subtract the Estimated Fuel Burnoff from the Takeoff Weight to
determine the Landing Weight C.G.

(1) Locate the landing weight center of gravity on the C.G. Range and
Weight Graph (Figure 6-15). If the point falls within the C.G.
envelope, the loading meets the weight and balance requirements.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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69 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT
(Continued)

Arm Aft
Weight Datum | Moment
{Lbs) (Inches) | (In-Lbs)
Basic Empty Weight 2745 133,70 367007
Pilot and Front Passenger 340 135.50 46070
Passengers (Center Seats) 170 177.00 30090
Passengers (Rear Scats) 340 218.275 74375
Baggage (Forward) (100 Lb Limit) 100 88.60 8860
Baggage (Aft) (100 Lb Limit) 70 248.23 17376
Zero Fuel Weight (4100 Lbs Max) 3765 543778
Fuel (120 Gal./ 720 Lbs Max Usable) 552 150.31 82971
Ramp Weight (4318 Lbs Max) 4317 145.19 626749
Fuel Allowance for Engine
Start, Taxi & Runup
(3 Gal/ 18 Lbs Max) -18 150.31 -2706
.« _Takeoff Weight (4300 Lbs Max) 4299 145.16 624043

The center of gravity (C.G.) for the takeofl weight of this sample Ioadil:sg
problem is at 145.16 inches aft of the datum line. Locate this point (145.16)
on the C.G. range and weight graph (Figure 6-15). Since this point falls
within the weight - C.G. envelope, this loading meets the weight and balance
requirements,

Takeoff Weight : 4299 145.16 624043
Minus Estimated Fuel Burn-off

(climb & cruise) @ 6.0 Lbs/Gal 480 150.31 -72149
Landing Weight 3819 144,51 551894

Lacate the center of gravity of the landing weight on the C.G. range and
weight graph (Figure 6-15). Since this point falls within the weight - C.G.
envelope, the Joading is acceptable for landing.

IT IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT
OWNER TO ENSURE THAT THE AIRPLANE IS LOADED
™ PROPERLY AT ALL TIMES.

SAMPLE LOADING PROBLEM
(NORMAL CATEGORY)
Figure 6-9

ISSUED: JUNE 15, 1988 REPORT: VB-Ig:l!Z
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6.9 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT e,
(Continued) ‘

Arm Aft
Weight Datum | Moment
(Lbs) (Inches) | (In.-Lbs)

Basic Empty Weight

Pilot and Front Passenger 135.50
Passengers (Center Seats) 177.00
Passengers (Rear Seats) 218.75
Baggage - Forward (160 Lb Limit) 88.60
Baggage - Aft (100 Lb Limit) 248.23
Zero Fuel Weight (4100 Lbs Max)

Fuel (120 Gal/720 Lbs Max Usable) 150.31

Ramp Weight (4318 Lbs Max)

Fuel Allowance for Engine
Start, Taxi & Runup ~
(3 Gal/18 Lbs Max) -20 150.31 -3006

Takeoff Weight (4300 Lbs Max)

The center of gravity }C.G.) for the takeoff weight of this loading problem
is at inches aft of the datum line, Locate this point ( ) on the
C.G. range and weight graph (Figure 6-15). If this point falls within the
weight - C.G. envelope, this loading meets the weight and balance require-
ments.

Takeoff Weight

Minus Estimated Fuel Burnoff
(climb & cruise) @ 6.0 Lbs/Gal 150.31

Landing Weight

Locate the center of gravity of the landing weight on the C.G. range and
weight graph (Figure 6-15). If this point falls within the weight - C.G.
envelope, the loading is acceptable for landing.

IT IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT =
OWNER TO ENSURE THAT THE AIRPLANE 1S LOADED ‘'
PROPERLY AT ALL TIMES. )

WEIGHT AND BALANCE LOADING FORM
(NORMAL CATEGORY)
Figure 6-11
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59 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT
A (Continued)
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69 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT =
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6.11 INSTRUCTIONS FOR USING THE WEIGHT AND BALANCE

™ PLOTTER

This plotter is provided to enable the pilot quickly and conveniently to:

(a) Determine the total weight and C.G. position.

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

Heat can warp or ruin the plotter if it is left in the sunlight. Replacement
plotters may be purchased from Piper dealers and distributors.

The “Basic Empty Weight and Center of Gravity”location is taken from
the Weight and Balance Form (Figure 6-5), the Weight and Balance Recoed
(Figure 6-7) or the latest FAA major repair or alteration form.

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

Brief instructions are given on the plotter itself. To use it, first plot a

«=, point on the grid to locate the basic weight and C.G. location. This can be put

i

on more or less permanently because it will not change until the airplane is
modified. Next, position the zero weight end of any one of the loading slots
over this point. Using a pencil, draw a line along the slot to the weight which
will be carried in that location. Then position the zero weight end of the next
slot over the end of this line and draw another line representing the weight
which will be located in this second position. Whenall the loads, except fuel,
have been drawn in this manner, the end of the segmented line locates the
load and the C.G. position of the airplane for zero fuel weight. If this point is
not within the allowable envelope it will be necessary to remove baggage or
passengers, and/or to rearrange baggage and passengers to get the point to
fall within the envelope.

Position the zero weight end of the fuel slot over this point and draw a
line representing fuel load. The end of the segmented line locates the load
and C.G. position of the airplane for Ramp Weight. If this is not within the
allowable envelope it will be necessary to remove fuel, baggage, or
passengers and/or to rearrange baggage and passengers to get this final
point to fall within the envelope.

Fuel allowance for engine start, taxi, and runup is 18 pounds.

Subtract the Estimated Fuel Burnoff from the Takeoff Weight to
determine the Landing Weight C.G.

Gear movement does not significantly affect the center of gravity.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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6.11 INSTRUCTIONS FOR USING THE WEIGHT AND BALANLE

PLOTTER (Continued)
" SAMPLE PROBLEM
-
INFORMATION PENDING
-
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6.11 INSTRUCTIONS FOR USING THE WElGH'l‘ AND BALANCE
B PLOTTER (Continued)

: INFORMATION PENDING
A
SAMPLE PROBLEM
Figure 6-17

ISSUED: JUNE 15, 1988 . REPORT: VB-1332
: 6-17



SECTION 6 . PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-46-350P, MALIBU

6.11 INSTRUCTIONS FOR USING THE WEIGHT AND BALANCM

PLOTTER (Continued)
™
INFORMATION PENDING '
WEIGHT AND BALANCE PLOTTER
Figure 6-19
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6.11 INSTRUCTIONS FOR USING THE WEIGHT AND BALANCE

s PLOTTER (Continued)
oo |
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l
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CENTROID OF FORWARD BAGGAGE AREA

2 PILOT AND PASSENGER C.G ON HORIZONTALLY
ADJUSTABLE SEATS POSITIONED FOR AVERAGE
OCCUPANT. NUMBERS IN PARENTHESES INDS
CATE FORWARD AND AFT LIMITS OF OCCUPANT
(]

3 CG OF CENTER OCCUPANTS

4 CG OF REAR OCCUPANTS

5 CENTROID OF REAR BAGGAGE AREA

LOADING ARRANGEMENTS
Figure 6-21
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SECTION 7

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The PA-46-350P Malibu is a single engine, all metal, retractable landing
gear, low wing, turbocharged airplane. It has a pressurized cabin with
seating for six occupants and two scparate luggage compartments.

7.3 THE AIRFRAME

The primary airframe is of aluminum alloy construction, with a steel
combination engine mount - nose gear support structure. The nose cowl is
also made of aluminum. The rear section of the dorsal fairing is fiberglass.

The fuselage is an all metal, semi-monocoque structure with flush |
riveted skin. The skin has internally bonded doublers and is butt jointed at
all seams not in the airflow direction. There are three basic fusclage sections:
the forward baggage section, the pressurized cabin section, and the (ail cone
section. The cabin section is sealed to maintain pressurization.

The seating arrangement includes two crew seats and four passenger
seats. The forward passenger seats face aft, and all passenger seats have
adjustable backs with built-in headrests. An inside baggage area is provided
aft of the rear passenger seats.

Cabin access is through the main cabin door, located on the left side, aft
of the wing. The main door is a horizontally split door with retractable steps
in the lower half. The upper half is held open by a gas spring. A plug type,
inward releasing, emergency egress door is located on the right side adjacent
to the aft facing seal.

. Windows include a two-piece windshicld, pilot and copilot windows, a
" storm window in the pilot’s window, and three passenger windows on each
side.

The forward baggage compartment is unpressurized and has a locking
door on the left side, forward of the wing.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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7.3 THE AIRFRAME (Continued) o
The wing is in effect a three section structure. The centersection built-up - .

main spar extends through the lower fuselage and outboard of each main
Iandi&g gear. This section has a forward spar and a rear spar which are pin
jointed at the fuselage sides. The main landing gear retracts inward into
recesses located aft of the main spar. The outboard section of each wing, to
within approximately 18 inches of the tip, is a sealed integral fuel cell.
Portions of the wing structure are adhesively bonded, and skins are butt
jointed and flush riveted for a smooth airfoil surface.

The all-metal flaps are electrically actuated through a mechanical
linkage. The flaps extend aft and down on three tracks and have four
preselect positions.

The all-metal ailerons are mass balanced and operated bya cable system
mounted on the aft wing spar.

Tiedown rings are installed on the bottom of each wing outboard of the
main landing gear. The rings, which pivot about their forward edge, are
spring loaded to retract into the lower wing surface when not in use. When
retracted, a small ring protuberance extends below the wing surface. “™
Applying a slight forward pulling force to the protrusion will extend the ring.

The empennage is of conventional fin and rudder, stabilizer and elevator
design with acrodynamic and mass balanced control susfaces. Surfaces are
of all-metal construction and the single-piece ¢levator assembly carries a
?cnleg-moun(ed trim tab. This tab operates to combine anti-servo and trim

unctions.

Various access panels on the fuselage, wings and empennage are
removable for service or inspection purposes.

Electrical bondint is provided to ensure good electrical continuity
between components. Lightning strike protection is provided in accordance
with presently accepted practices. Anti-static wicks are provided on trailing
cdges of ailerons, elevator and rudder to discharge static electricity that
might cause avionics interference. ‘

7.5 ENGINE AND PROPELLER .

ENGINE - 7
The Malibu is powered by a Textron Lycoming TI0-540-AE2A engine.

It is a direct drive, horizontally opposed, overhead valve, fuel injected, air

cooled, turbocharged-intercooled engine with variable absolute pressure
controller. Maximum rated power is 350 HP @ 2500 rpm and 42.0 in, Hg.

;I;ZPORT: VB-1332 ISSUED: JUNE 15, 1988
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7.5 ENGINE AND PROPELLER (Confinued)

manifold pressure. Accessories include a starter, two magnetos, a propeller
governor, two belt driven alternators, two gear driven vacuum pumps, a belt
driven air conditioner compressor, an oil filter, and an air/ oil separator in
the crankcase breather system.

Turbocharging (Figure 7-1) is accomplished by two Garrett - A.1.D.
turbo-compressors, one located on each side of the engine. Turbochargers
extract energy from engine cylinder exhaust gases and use this energy to
compress engine induction air. This allows the engine to maintain rated
manifold pressure at altitude. When engine induction air is compressed by
the turbocharger, the air temperature is increased. The elevated air
temperature is reduced by air intercoolers located on each side of the engine.
This aids in engine cooling and improves engine power and efficiency.

Each turbocharger extracts exhaust energy from its respective bank of
cylinders to pressurize the induction air. Air flows through the induction
inlet louvers into the induction air box, where it is filtered and divided for
distribution to the left and right turbo compressors. At the compressor, air
pressure and temperature are increased. Pressure increases air density
making a greater mass of air available to the engine cylinders on each intake
stroke. Air then flows through an intercooler where air temperature is
reduced, further increasing the density of air available to each cylinder.
Downstream the intercoolers, air flow joins at the “Y* junction of intake
tubes at the lower back of the engine, then passes through the fuel injector,
into the intake manifold, where it is divided to individual intake pipes
flowing to each cylinder. Metered fuel is injected into the cylinder head,
upstream of the intake valve. After the fuel burns in the cylinder, exhaust
gases flow into the exhaust manifold and then to turbocharger turbines
where exhaust energy is extracted to drive the compressor.

Turbo compressed air is throttled across the throttle butterfly valve as
set by the throttle lever. A control system monitors pressure and uses engine
oil pressure to automatically position the waste gate valve. The waste gate
bleeds excess exhaust gas from the exhaust manifold crossover pipe and out
the left exhaust stack, bypassing the turbocharger. Thus the controller
automatically maintains manifold pressure.

The engine is well protected against overboost damage from excessive
manifold pressure. The waste gate controller senses manifold pressure and
will continually adjust turbocharger output, maintaining the manifold
pressure set by the throttle. The controller automatically protects the engine

ISSUED: JUNE 15, 1988 REFORT: VB-1332
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7.5 ENGINE AND PROPELLER (continued)

AT
rom overboost damage by limiting manifold pressure to 42.0 in. Hg. Inthe
event of a controller malfunction, there is a pressure relief valve on the
induction manifold which will relicve manifold pressure and prevent an
overboost.

When descending from altitude, care should be exercised to maintain
engine power and temperatures (oil, CHT). Turbocharger compressors
supply air for cabin pressurization and power reduction below that
recommended could cause a decrease in cabin pressure. Sudden cooling or
gradual extreme cooling of engine cylinders will accelerate engine wear.
Follow normal descent procedures described in Section 4.

The engine is equipped witha Bendix RSA-10ED/1 fuel injection system.

An engine-driven fuel pump supplies fuel under pressure to the fuel injection

regulator, which measures air flow and meters the correct proportion of fuel

to a flow divider. The flow divider then directs the fuel to each of the

individual cylinder injector nozzles. A fuel vent system provides a common

reference vent pressure to the fuel pressure switch, engine-driven fuel pump

/™™ nd injection nozzles. The vent source is taken downstream of the

iurbochargers to ensure proper vent pressure during turbocharger
operation,

The engine employs a full pressure, 12 quart wet sump lubrication
system (Figure 7-3). Maximum endurance flights should begin with 12
quarts of oil. The sump is filled through a combination dipstick oil filler cap.
Lubricating oil is drawn through the oil sump inlet screen by the engine oil
pump and directly to the oil cooler and a thermostatic bypass valve. When
engine oil is cold, the thermostatic bypass valve will open allowing oil to flow
directly to the full flow oil filter bypassing the cooler. As the oil warms up,
the bypass valve will close thereby forcing more oil to circulate through the
cooler prior to entering the oil filter. From the oil filter, the oil passes
through an oil pressure relief valve which regulates system oil pressure. The
regulated oil is then routed to the waste gate actuator, turbochargers, and
through the main oil galleries to the various engine bearings, piston oil
cooling nozzles, valve mechanisms, and moving parts. Gavity returns the oil
to the sump.

The turbochargers are also lubricated by the regulated oil from the
engine system. Qil circulated through the turbochargers is returned to the
sump by a scavenge pump attached to the hydraulic pump accessory pad. Oil
from the oil pump is also supplied directly to the waste gate control system.

ISSUED: JUNE 15, 1988 ' REPORT: VB-1332
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7.7 ENGINE CONTROLS (Continued)

TO PROPELLER

FOLTER

ENGINE OIL SYSTEM SCHEMATIC
Figure 7-3
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7.5 ENGINE AND PROPELLER (Continued)

Oil temperature and pressure information is available from the
combination gauge on the lower right of the pilot's instrument panel. Engine
crankcase gases are discharged to an air/oil separator behind the left rear
cylinder, and then vented out the left exhaust stack.

PROPELLER

The propeller is a Hartzell, all meta), two blade, constant speed unit with
an 80-inch diameter. Constant propeller rotational speed (rpm) is
maintained by a balance of air load and engine rotational forces. The
Hartzell propeller governor, mounted on the left front of the engine,
pressurizes and regulates the flow of engine oil to a piston in the propeller
dome. The piston is linked by a sliding rod and fork arrangement to
propeller blades. Governor oil pressure against the piston works to increase
propeller blade pitch, thus decreasing propeller and engine rpm. Centrifugal
twisting moments on the propeller blades work to decrease propeller blade
pitch and increase rpm. Simple control of the interaction of these and other
forces to maintain a constant rpm is provided by the propeller control lever

™ the cockpit.

The propeller control lever, linked by cable to the propelier govemor,
determines a wide range of in-flight rpm. Governor range is more limited
during ground operation. Pushing the lever forward selects increased or
higher rpm. Pulling the lever aft selects decreased or lower rpm. When in
flight the rpm should not fluctuate significantly from that set, regardless of
throttle setting,

The propeller may be operated within the full range of rpmindicated by
the tachometer, up to the red radial line. In cruise, always use the power
setting charts provided. Avoid exceeding maximum rpm and excessive
engine stress by moving propeller and throttle levers in smooth deliberate
motions. On cold days during run-up, exercise the propeller several times to

flow warm il into the propeller hub. This assures propeller governing for
takeoff.

7.7 ENGINE CONTROLS

f’m\ The engine is controlled by throttle, propeller and mixture control
levers, located on the control quadrant on the lowercentral instrument pane!
(Figure 7-5). The controls utilize teflon-lined control cables to reduce
friction and binding.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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7.7 ENGINE CONTROLS (Continued) o,
The throttle lever is used to control engine power by simultaneously—

moving the butterfly valve in the fuel-air control unit and the variable
absolute pressure controller, thus adjusting manifold pressure. The throttle
lever incorporates a gear-up warning horn switch, which is activated during
the last portion of travel of the throttle lever to the low power position. If the
landing gear is not locked down, the horn will sound until the gear is down
and locked, or until the power setting is increased. This is a safety feature to
warn the pilot of an inadvertent gear-up landing. All throttle operations
should be made with a smooth, deliberate movement to prevent unnecessary
engine wear or damage and to allow time for the turbocharger speed to
stabilize,

The propeller control lever is used to adjust engine speed (rpm) at the
propeller governor. Propeller speed controls power availability, which is
increased by increasing rpm when the lever is moved forward. The lever is
moved aft to reduce rpm. Propeller operations should be smooth and
deliberate 1o avoid unnecessary wear.

The mixture control lever is used to adjust the fuel-to-air ratio at the”™
fuel-air control unit. Full forward is rich mixture. Normal engine shutdown --
is accomplished by placing the mixture in the full aft position.

The friction adjustment lever, located on the far left of the control
quadrant, may be adjusted to increase or decrease the friction holdmg the
throttle, propeller and mixture controls.

CAUTION

Alternate air is unfiltered. Use of alternate air
during ground or flight operations when dust
or other contaminants are present may resultin
engine damage from particle injestion.

The induction air control is located on the center console just below the
enyine control quadrant. When the induction air lever is up, or on primary
air, the engine is operating on filtered air, drawn through the forward facing
ram air louvers below the propeller. When the lever is down, or onalternate
air, the engine is operating on unfiltered air, drawn through the aft facing”™ ™
louvers below the ram air louvers. Should the primary air source become - .-
blocked, the pilot must manually select alternate air to restore power. No
change of engine rpm may occur if a ground check of alternate air is
performed. In flight its effect might be noticed as a half-inch or more
manifold pressure drop depending on altitude. Normal operation should be
on primary air.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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7.7 ENGINE CONTROLS (Continued)

CONTROL PEDESTAL
Figure 7-5
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7.9 HYDRAULIC SYSTEM o~~~

The hydraulic system (refer to Figure 7-7) provides the power to retract
and extend the landing gear.

The electric motor driven hydraulic pump assembly is located aft of the
rear baggage compartment and is accessible through the baggage
compartment aft closcout panel. The pump assembly has an integral
reservoir with filler plug, sight gauge and vent. The pump assembly
incorporates pressure swilches, bypass relief valves, and thermal relief valves
in both the UP and DOWN sides. A shuttle valve is also incorporated to
allow for unequal volumes of hydraulic fluid displaced during UP and
DOWN gear actuation. Normal system operating pressure is controlled by
the pressure switches. Maximum system operating pressure is limited by the
bypass relicf valves, and maximum system holding or trapped pressure is
limited by the thermal relief valves.

The motor which drives the hydraulic pump is reversibleand runsin one
direction to supply gear UP pressure and in the opposite direction to supply
gear DOWN pressure. The direction in which the pump runs is controlled ™
electrically by the position of the gear selector switch on the instrument -
panel,

Other major components of the hydraulic system are the three gear
actuators and the emergency gear extension valve. Operation of these
components is covered in the landing gear section.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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7.9 HYDRAULIC SYSTEM (Continued)

SEQUENCE VvALVE
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i
NOSE GEAR
DOOR ACTUATOR ! GEAR SELECTOR SWITCH
i EMERGENCY GEAR RELEASE
EMERGENCY RELEASE VALVE
‘ WANIFOLO
LEFT MAIN RIGHT MAIN
GEAR ACTUATOR GEAR ACTUATOR
[l 4 DOWN OOWN) up
REVERSIBLE HYDRALIC PUMP
DOWN
AT w
HYDRAULIC SYSTEM
Figure 7-7
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7.11 LANDING GEAR

The aircraft is equipped with hydraulically operated, fully retractable,
tricycle landing gear.

Locking-type actuators are used for main and nose gears. The actuator
agsembly provides mechanical gear-down locking at the fully extended
position and is hydraulically unlocked. The actuator also acts as the gear
brace in the extended position.

The main gear retracts inboard into the wing root area. A mechanically
linked door covers the strut assembly.

Hydraulic pressure for gear operation is furnished by an electrically
driven hydraulic pump (refer to Figures 7-7 and 7-11). Gear operation is
initiated by a two position selector with a wheel shaped knob located to the
left of the engine control quadrant (Figure 7-9). Three greenlights, whichare
individually activated as each gear mechanically locks into the DOWN
position are located above the landing gear selector.

NOTE

Day/night dimmer switch must be in the DAY
position to obtain full intensity of the gear
position indicator lights during daytime flying.
When aircraft is operated at night, the switch
should be in the NIGHT peosition to dim the
gear lights.

The landing gear selector knob must be pulled outward to relcase it from
a detent in the DOWN position prior to moving it to the UP position. In
addition, there is a squat switch on the left main gear which prevents
operation of the gear UP electrical circuit when the aircraft weight is on the
gear. If the landing gear selectoris placed in the UP position with theaircraft
weight on the gear, the gear warning horn will sound, and the red GEAR
WARN annunciator will illuminate,

The landing gear is held in the UP position by hydraulic pressure which
is trapped in the system UP lines by a check valve in the pump assembly.
When normal pump operation is stopped by the pressure switch, a check
valve in the pump assembly closes to trap fluid pressure in the UP side of the
system. Emergency gear extension is accomplished by a manually actuated
valve which relieves the pressure in the UP side and bypasses fluid to the
DOWN side of the system. The additional fluid required for DOWN
operation comes directly from the reservoir.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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7.1t LANDING GEAR (continued)

The landing gear is held in the DOWN position by spring loaded
mechanical locking mechanisms built into each of the three actuating
cylinders. The individual gear safe light switches are also mechanically
operated when each mechanism is in the LOCKED position. With the
hydraulic pump and system operating normally, hydraulic pressure is also
trapped in the DOWN side of the system. This DOWN pressure is not
required to mechanically lock the cylinders and is not available if the
hydraulic pump is inoperative.

The EMERGENCY GEAR extension system allows the landing gearto
free fall, with spring assist on the nose gear, into the extended position where
the mechanical locks engage. Approximately 25 pounds of force is required
to pull the EMERGENCY GEAR extension control, If a gear system
malfunction has been indicated and the EMERGENCY GEAR extension
system used, it is reccommended that the EMERGENCY GEAR extension
control and the HYD PUMP circuit breaker be left in the pulled position
until the aircraft is safely on jacks. See the Service Manual for proper
landing gear system check-out procedures. If the aircraft is being used for
training purposes or a pilot check-out flight the EMERGENCY GEAR
extension control and HYD PUMP circuit breaker must be reset in order
for hydraulic pressure to be geierated in the UP side of the system and the
gear retracted.

neox
T

Ses s T
FUEL SELECTOR BEFORE RC-ENGAGEMENT

& |

LANDING GEAR SELECTOR
Figure 79
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7.11 LANDING GEAR (Continued) T
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7.11 LANDING GEAR (Continued)

‘The annunciator pane! contains two lights pertaining to landing gear
operation. A red GEAR WARN annunciator is activated whenever all three
gears are not fully down and locked, or not fully up with the gear doors
closed. This annunciator comes on during normal gear operation to indicate
that the gear is in transit. If it does not go out within approximately 10
seconds during normal gear operation or illuminates steadily during flight.
with the landing gear selector in the UP position, a system malfunction is
indicated. There is also an amber HYD PUMP annunciator which indicates
that the hydraulic pump motor is being supplied with electrical power. The
annunciator is illuminated during normal landing gear operation for
approximately the same duration as the GEAR WARN annunciator. If the
light remains on or begins cycling intermittently after gear operation, a
system malfunction is indicated.

The red GEAR WARN annunciator and gear warning horn will operate
simultaneously under the following conditions:

(a) In flight when the throttle is reduced to the point at which mani-
fold pressure is approximately 14 inches of mercury or below and
the landing gear are not in the DOWN position,

(b) In flight when the flaps are extended more than 10° and the
landing gear are not in the DOWN position.

(c) On the ground when the landing gear selector is in the UP
position. The landing gear squat switch activates to prevent
operation of the retract side of the hydraulic pump on the ground.

7.13 BRAKE SYSTEM

The brake system is designed to meet all normal braking needs. Two
single-disc, double puck brake assemblies, one on each main gear, are
actuated by toe brake pedals mounted on both the pilot’s and copilot’s
rudder pedals. A brake system reservoir, independent of the hydraulic
system reservoir, is located behind the aft access panel in the forward
baggage compartment. Brake fluid should be maintained at the level marked
on the reservoir, For further information see BRAKE SERVICE in Section
8 of this handbook.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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7.13 BRAKE SYSTEM (Continued) /m\

The parking brake knob is located just belowthe left controlcolumn. To ™
set the parking brake, first depress and hold the toe brake pedals and then
pull the parking brake knob. To release the parking brake, first depress and
hold the toec brake pedals and then push in on the parking brake knab.

7.15 FLIGHT CONTROL SYSTEM

The primary flight controls are conventional and are operated by dual
control wheels and rudder pedals. The control wheel operates the ailerons
and clevator. The rudder pedals actuate the rudder and nose wheel steering.
The toe brakes, which are an integral part of the pedals, operate the wheel
brakes. The ailerons and rudder are interconnected through a spring system,
which is activated only when controls are out of harmony. In normal
coordinated flight the system is inactive. All flight control systems are
operated by closed circuit cable systems.

Secondary control is by elevator and rudder trim. The controls are
located on the pedestal (Figure 7-5). Aileron trim is provided by a fixed,
ground-adjustable tab. The elevator trim control wheel is located on the ™
right side of the pedestal. The wheel is rotated forward for nose-down trim - -
and aft for nose-up trim. The rudder trim wheel is located on the aft face of
the pedestal. The wheel is rotated to the right (counterclockwise) for nose
right and left (clockwise) for nose left. Trim indications for the individual
systems are located on the pedestal,

The wing flaps are electrically controlled by a selector lever mounted on
the instrument panel immediately to the right of the control pedestal. The
flap position indicator is located to the left of the selector lever. The flaps
may be set to four positions; up (0°), 10°, 20°, and full down (36°). Each
position is detented on the flap selector panel. The flaps will automatically
move to the selected position, which can be confirmed by referring to the
position indicator. The flaps may be extended to 10° at airspeeds below 165
KIAS, 20° below 130 KIAS, and 36° flap extension is limited to airspeeds
below 116 KIAS. When extending the flap with the landing gear retracted,
prior to the flap reaching the 20° position, the landing gear warning horn will
sound, and the GEAR WARN annunciator will illuminate. A FLAPS
annunciator light is provided as part of the annunciator panel located in the
upper portion of the pilots instrument panel. If the annunciator light e
illuminates, it is indicative of a system malfunction in which case the flap
protection circuit automatically removes power from the efectric flap motor.
Resetting of the FLAP WARN/RESET circuit breaker will restore normal
operating power to the flap motor. If, after resetting, and operation of the
flaps, the annunciator illuminates again then a system maifunction is
indicated and the flap motor circuit breaker should be pulled.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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7.17 FUEL SYSTEM
o~

Fuel is stored in two main integral wing tanks (see Figure 7-13), located
outboard of the mid-wing splice. Fuel quantity held by each wing tank is 60
usable gallons with one gallon of unusable fuel, for a total of 122 gallons. The
minimum fuel grade is 100 or 100LL aviation grade. Eachtank gravity feeds
fuel through finger screens into three lines leading to collector/sump tanks
located at the root of each wing, just aft of the main spar. During preflight
the collector/sump tank and one of the three lines can be inspected in each
main wheel well. Collector/sump tanks vent back to the main tanks by a
fourth line located forward of the main spar. The main tanks vent to the
atmosphere by non-icing vents installed in the most outboard forward access
panels of each wing tank. Reverse fuel flow from collector tanks to main
‘tanks is prevented by 2 flapper check valves installed in each collector tank,
Collector tank sumps are the lowest points in the fuel system,and each hasa
drain valve for draining collector and main tanks. S

WARNING

A Avoid prolonged uncoordinated flight to
prevent uncovering of fuel tank outlets and
subsequent fuel starvation.

Each tank separately vents air in and fumes out to equalize pressure with
ambient conditions, This is accomplished through combination valves in
non-icing fuel tank vents located at the most outboard, forward tank access
panels.

CAUTION

Do not insert objects into the wing vent as
damage to the combination valve could result
in fuel leakage.

CAUTION

o, A plugged vent could result in fuel starvation. If

v a restricted vent is suspected, select the opposite
tank immediately. Monitor the suspect wing
and land as soon as possible,

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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7.17 FUEL SYSTEM (Continued) ™

NOTE

When opening the fuel tank filler cap, a rush of
air will normally be heard and felt. This is
caused by the large volume of vapor space in
the wing tank, which is under a slight pressure
differential. This pressure is the minimum
required to open the combination valve in the
vent and does not represent a hazard.

Fuel quantity is indicated by gauges located above the fuel selector
handle. Each tank has two sensor sending units. Gauges are electrical and
will operate when the battery switch is ON. Fuel tanks can be visually
confirmed full if fuel level is up to the filler neck. ‘

NOTE

Removal of the fuel filler cap from a wing tank N
that is sitting low or from an overfilled tank .
caused by thermal expansion could result in

fuel spillage.

Quantity gauges should be monitored at regular intervals during flight.
Fuel tank selection should be alternated accordingly to maintain fuel and
wing balance. Sce fuel imbalance limitations (2.23(e)).

NOTE

Airplane should be fueled symmetrically in a
wings level condition, At times, this will require
alternate filling of left and right tanks until the
full condition is reached.

Each collector/sump tank has a submerged, electrically operated,-
centrifugal fuel boost pump to suppress fucl vaporization in the fuel lines
between the fuel tanks and the engine fuel pump, When the battery master #om,
switch is ON, the appropriate boost pump is turned on when the fuel selector
isset to the LEFT or RIGHT paosition. Thus, the boost pump of the selected
fuel tank operates continuously during engine start, and normal engine
operations on the ground or in flight. Neither pump will operate if the fue}
selector is set to OFF, or positioned between the LEFT and RIGHT detents.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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7.17 FUEL SYSTEM (Continued)
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7.17 FUEL SYSTEM (Continued)

Should the fuel boost pump in the fuel tank being used fail to produce
sufficient pressure, the BOOST PUMP light on the annunciator panel will
illuminate. In this event, confirm that the fuel selector is properly seated in
the detent for the selected tank. If the selector is properly seated, and the
annunciator remains lit, select the opposite tank. Since there may be
difficulty in obtaining the fuel from the tank with the malfunctioning boost
pump, a precautionary landing at the nearest suitable airport should be
considered to identify and correct the problem.

Should the engine driven fuel pump fail to produce sufficient pressure to
sustain enginc performance, the FUEL PRESS light on the annunciator
pancl will illuminate. Immediately select the emergency fuel pump ON. The
FUEL PRESS annunciator will extinguish when adequate fuel pressure is
restored. The emergency fuel pump should also be turned ON during takeoff
and landing.

Fuel leaving the left or right collector/sump tank flows to a selector
valve which is located on the right fuselage side behind the copilot’s seatina
non-pressurized compartment. All fuel lines passing through the pressurized
cabin are metal tubes surrounded by plastic cushion and encased by a second
metal tube. This second tube is sealed from the cabin environment to
preclude fuel from entering the cabin area or pressurized cabin air from
entering fuel lines in the event of a leak.

The selector valve is cable controlled by a thumbsized handle just below
the fuel quantity gauges. The detented selections are OFF, LEFT, RIGHT.
LEFT or RIGHT positions direct fuel flow to the engine from the tank
selected. To select OFF the fuel selector must be moved to the left tank
position, moved down against spring pressure, then moved to the far left, or
OFF position.

Fuel flows from the fuel selector forward to the fuel filter located below
the baggage floor on the right side. The filter drainis a nylon tube located on
the right side of the aircraft, forward of the wing. To drain fuel simply push
in the nylon tube. If contaminants clog the filter, an internal relief valve will
allow fuel to bypass the filter, This will allow unfiltered fuel to reach the
engine and could contaminate the fuel distribution system in the engine.

NOTE

Regular servicing of the filter and examination
of fuel samples for contamination is required.

Fuel flows from the filter, forward through the emergency fuel pump
and firewall, into the engine compartment, to the engine-driven pump.

R;:POR'I': VB-1332 ISSUED: JUNE 15, 1988
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7.17 FUEL SYSTEM (Continued) . ..

When beginning flight operations with an equal amount of fuel in each
tank, start, taxi, takeoff, and climb on the left tank. When beginning
operations with unequal amounts of fuel in each tank, care must be taken not
to exceed the fuel imbalance limitations specified in paragraph 2.23(e).

Alter established in the cruise configuration, the mixture should be
leaned. See Section 4 for proper leaning procedure. To maintain lateral
balance, it is suggested that altermate tanks be selected in 20 gallon
(approximately 60 minute) increments, thus requiring minimal aileron force
to keep the wings level. In any case, the fuel imbalance limitations in Section
2 must not be exceeded. The pilot must monitor the fuel gauges and switch
tanks as required. Fuel cannot be used from both tanks at the same time.

7.19 ELECTRICAL SYSTEM

Power for the 28 Vdc, negative ground, dual fed split bus electrical
system (Figure 7-15) is supplied by two belt driven, parallel connected, 28
Vdc 70 ampere self exciting alternators mounted on the forward section of
the engine. When both alternators are operating and turned ON, a
maximum continuous output of 140 amps is available. A 24 Vdc, 15.5
ampere hour lead acid battery, located beneath the left floor panel of the
forward baggage compartment, provides power for engine starting. The
battery also serves as a source of emergency electrical power in the event
both alternators fail. The battery is vented to the atmosphere via an acid
recovery system.

Electrical switches are located in one of four switch panels:

(a) A main switch panel (Figure 7-17) located on the lower center
section of the pilot’s instrument panel.

(b) A decice and anti-ice switch panel (Figure 7-19a) located on the
lower left section of the copilot’s instrument panel.

(c) An environmental control switch panel (Figure 7-19b) located on
the lower left section of the copilot’s instrument panel below
the control wheel.

(d) An avionics switch panel (Figure 7-19¢c) located on the top center
section of the instrument panel just above the radios.

A battery bus, located in the battery compartment, provides a
continuous source of power for the digital clock, cigar lighter, stereo cassette
player, ground clearance, forward baggage compartment light, and aft cabin
courtesy light. Because the battery bus is connected directly to the battery,
power is available for these functions even when the Battery Masterswitch is
OFF. Fuses located on the battery bus are used to protect these circuits.
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7.19 ELECTRICAL SYSTEM (Continued) M\
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ELECTRICAL POWER DISTRIBUTION SYSTEM
- Figure 7-15
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7.19 ELECTRICAL SYSTEM (Continued)

When the Battery Master switch, located on the main switch panel, is
turned ON, the battery solenoid contactor closes, enabling current to flow
from the battery to both the starter solenoid contactor and the tie bus located
on the lower left section of the pilot’s instrument panel {Figures 7-23b and 7-

..25). Should the airplane’s battery be depleted, a receptacle located inside the

forward baggage compartment door permits using an external 24 Vdc power
supply for engine start. With the Battery Master switch OFF, connectlingan
appropriate extermal power source completes a circuit that doses the
external power solenoid contactor, permitting current to flow from the
external source direct to the starter contactor and the tie bus. Whether using
the airplanes battery, or external power, tic bus overcurrent protection is
provided by the 80 amp tic bus BATTERY circuit breaker and a 100 amp in
line current limiter fuse,

A single 0-30 Vdc volimeter, located on the lower center section of the
instrument panel (Figure 7-25), is connected to the tie bus to indicate battery
voltage and system voltage. A low voltage monitor, also connected to the tie
bus, will illuminate the LO BUS VOLT annunciator light when system
voltage is less than 25 Vdc. Both units are provided overload protection by
independent 5 amp fuses located on the tie bus panel.

NOTE

When utilizing just the airplanes battery, or just
a 24 volt extemal power source, the LOW BUS
VOLTAGE annunciator will be illuminated.
Check the voltmeter for correct voltage.

Each altemnator system is provided an independent ON-OFF switch,
located on the main switch panel, and a solid state voltage regulator that
automatically regulates altenator field current. When selected ON, the
positive output of each alternator is fed through individual shunts to the tie
bus. Overcurrent protection is provided by the 70 amp tie bus ALTR 1 and
ALTR 2circuit breakers. Two ammeters, located on the lower center section
of the instrument panel (Figure 7-25), are fed from taps on each shunt
resistor, and indicate the individual electrical load of each alternator. Should
an overvoltage condition occur in either altemator, its voltage regulator will
shut off the field winding voltage of that altemator; thus overvoltage relays
are not required. Output from either alternator can be shut off manually by
turning that alternator’s switch OFF. When either alternator fails, or is
selected OFF, the appropriate ALT INOP annunciator light will illuminate.

ISSUED: JUNE 18, 1988 REPORT: VB-1332
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7.19 ELECTRICAL SYSTEM (Continued)
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MAIN ELECTRICAL SWITCH PANEL
Figure 7-17

A main bus and a nonessential bus (Figure 7-21), with associated circuit
breakers, are located on the pilot’s left side panel. Two avionics buses, with
associated circuit breakers (Figure 7-23a), are located on the copilot's right
side panel. The two avionics buses are interconnected through the avionics
bus 25 amp BUS TIE circuit breaker.

Current is fed from the tiebusto the mai.n bus by two conductors. Inline
dicdes prevent reverse current flow to the tie bus. Two tie bus 60 amp MAIN
BUS circuit breakers (Figure 7-23b) protect the main bus from an overload.

Current from the tie busisfed to each avionics bus through independent
solenoid contactors. When the Radio Master switch, located on the avionics
switch panel, is selected ON, both solenoid contactors close, permitting
current flow to both avionics buses. Avionics bus overload protection is

rovided by the 40 amp tie bus AV NO. | and AV NO. 2 circuit breakers
? Figure 7-23b). Should the need arise, either avionics bus can be isolated by
Eulling out the avionics bus BUS TIE circuit breaker and the appropriate tie
us avionics circuit breaker.

The nonessential bus is also fed from the tie bus. Overload protection is
" provided by the tie bus 70 amp NON-ESSEN circuit breaker (Figure 7-23b).
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7.19 ELECTRICAL SYSTEM (Continued)
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Figure 7-19
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- 7.19 ELECTRICAL SYSTEM (Continued)
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AVIONICS - C/B PANEL
Figure 7-23a
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7.21 INSTRUMENT PANEL

The instrument panel is designed to accommodate the customary
advanced flight instruments and the normally required power plant
instruments. The artificial horizon is vacuum operated and located in the
center of the left instrument panel. The vacuum gauge is located on the left
side of the pilot’s instrument panel. The pilot’s directional gyro, and turn
coordinator, are electrically operated.

Knobs and switches for controlling cabin comfort and windshield
defogging are located on the lower right side and lower center section of the
copilot’s instrument panel. The three-in-one cabin pressure monitoring
gauge, providing information on cabin rate of climb, cabin altitude, and

cabin differential pressure, along with the cabin pressurization controller,.

are located to the extreme left of the pilot's control wheel.

The radios are contained in the center section of the panel. The mainand
nonessential bus circuit breakers are on the left side panel. Circuit breakers
for the avionics buses are located on the right side panel. A radio master
switch is located on the top of the center instrument panel. It controls the
power to all radios through the radio master contactor.

An annunciator panel consisting of a group of warning lights is located
across the upper left instrument pancl. Monitored functions include:
ALTERNATOR #1 INOP, BOOST PUMP, FUEL PRESS, LOW BUS
VOLTAGE, CABIN ALTITUDE, STALL WARN FAIL,

ALTERNATOR #2 INOP, GEAR WARN, DOOR AJAR, FLAPS,

STARTER ENGAGE, ANNUNCIATOR INOP, OXYGEN, VACUUM
LOW, OIL PRESS, HYDRAULIC PUMP, SURFACE DE-ICE and
WINDSHIELD HEAT FAIL.

A ground clearance encrgy saver system is available to provide direct
power to Comm #1 and speaker amplifier without turning on the battery
switch. The ground clearance switch is located on the top center instrument
panel. When the switch is engaged, direct aircraft battery power is applied to
Comm #1 and audio amplifier (speaker). The switch must be turned OFF or
depletion of the battery could result.
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7.21 INSTRUMENT PANEL (Continued)

The manifold pressure line has a drain valve located on the left side of
the center console, below and forward of the instrument panel, normally
above the pilot’s right knee, This allows any moisture which may have
collected from condensation to be pulled into the engine. This is
accomplished by depressing the valve for 5 seconds while operating the
engine at 1000 rpm. The manifold pressure gauge will increase to
approximately 30 in. Hg when the valve is depressed.

NOTE

Do not depress the valve when manifold
pressure exceeds 25 inches Hg.

The column of gauges on the right side of the pilot’s panel are engine
related instruments. From top to bottom they are turbine inlet temperature
(TIT), combination manifold pressure/fuel flow, tachometer (rpm),
combination oil pressure, oil temperature, and a six channel cylinder head
temperature (CHT). The normal operating range for ground and flight
operation is indicated on the insiruments bya greenarc. Yellowarcs indicate
cither a takeoff or precautionary range. Red radial lines identify the
established maximum or minimum limits. When an instrument needle point
touches the edge of the red radial nearest the yellow or green arc, the limit is
met.
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7.21 INSTRUMENT PANEL (Continued)
-~

1. GYRO SUCTION 30. DEICE SWITCH PANEL
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3. A/P SLAVING CONTROL
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5. VHF NAV NO. 2 INDICATOR
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15. TURBINE INLET TEMP.
16. MP AND FUEL FLOW
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2l. WEATHER RADAR
22. AVIONICS SWITCH PANEL
23. HEADING INDICATOR
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INSTRUMENT PANEL (cont)
Figure 7-25 (cont)
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7.23 PITOT STATIC SYSTEM

Pitot pressure for the airspeed indicator is sensed by a heated pitot head
installed on the bottom of the left wing and is carried through lines within
the wing and fuselage to the gauge on theinstrument panel (refer to Figure 7-
25). Static pressure for the altimeter, vertical speed and airspeed indicators
is sensed by two static source pads, onc on each side of the rear fusclage
forward of the clevator. They connect to a single line leading to the
instruments. The dual pickups balance out differences in static pressure
caused by slight side slips or skids. Static pressure for the pressurization
system outflow valve is sensed by a separate static pad located on the aft
bottom of the aircraft in close proximity to the alternate static pad.

An alternate static source control valve is located below the instrument
panel to the left of the pilot. For normal operation, the lever remains down.
To select alternate static source, place the lever in the up position, When the
alternate static source is selected the airspeed and altimeter and vertical
speed indicator are vented to the alternate static pad on the bottom aft
fuselage. During alternate static source operation, these instruments may
give slightly different readings. The pilot can determine the effects of the
alternate static source on instrument readings by switching from standard to
alternate sources at different airspeeds.

If one or more of the pitot static instruments malfunction, the system
should be checked for dirt, leaks or moisture. The static lines may be drained
by a valve located on the side panel next to the pilot's seat. The pitot system
drains through the pitot mast.

WARNING

Do not attempt to drain static system during
pressurized flight.

The holes in the sensors for pitot and static pressure must be fully open
and free from blockage. Blocked sensor holes will give erratic or zero
readings on the instruments.

The heated pitot head, which alleviates problems with icing and heavy
rain, is standard equipment and the switch for pitot heat is located on the
lower center instrument panel. Static source pads have been demonstrated
to be non-icing; however, in the event icing does occur, selecting the
alternate static source will alleviate the problem.
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7.23 PITOT STATIC SYSTEM (Continued)
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7.25 ENVIRONMENTAL SYSTEM (Refer to Figure 7-29)
The environmental system consists of:

(a) A compressor bleed air and conditioning system.
(b) The ventilating air system.

(c) A supplemental electric cabin heater.

{d) An air conditioning system.

(¢) The cabin air distribution system.

(f) The pressurization and control system.

Switches and push-pull knobs used to control and regulate the various
systems are located below the control wheel on the lower left and lower
center sections of the copilot’s instrument panel.

Compressor bleed air from the engine turbochargers supplies air for
pressurizing and heating the cabin during flight and ground operations. The
bleed air is first routed through an air-to-air heat exchanger, and then into
the cabin through the lower left and right cabin side panel ducts. The heat
exchanger utilizes ambient ram air to cool the bleed air, or hot air from an

exhaust shroud to heat the blced air. Desired cabin comfort is maintained by,”™

using the CABIN TEMP push-pull knob to manua!ly adjust a flapper type .

control valve located forward of the firewall. The position of this valve will
allow ambient air, or hot air, or a mixture of both, to enter the heat
exchanger,

The cabin pressurization system isobaric outflow valve provides the
means by which smoke and impurities are vented from the cabin.

Cabin ventilating air during ground or unpressurized low altitude flight
- operations is provided by the ambient ram air source to the bleed air heat
exchanger. An electric vane-axial ventilation/defog blower, located in the
left cabin air inlet duct below the forward baggage compartment floor, is
used to produce an air flow to the windshicld defogger, and to supplement
the inflow of ventilating air during ground operations. The blower is
activated by selecting the VENT/DEFOG switch ON. Incoming ventilating
air can be heated by mixing it with hot air from the exhaust shroud.

NOTE

If clectric supplemental heat is not used,
maximum cabin heat for ground operations
and unpressurized low altitude flight will be
obtained with the CABIN PRESS control full
out.
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m;l\.ls ENVIROMENTAL SYSTEM (Continued)
' The supplemental electric heater consists of a resistance type heat
element, a dual hermetically sealed bimetallic type overlemperature
protection, a power relay, and a 35 amp in line current limiter fuse. Its
function is to provide additional heat for maintaining desired cabin comfort
during ground or flight operations under temperature conditions when fully
heated bleed air or ventilating air is inadequate. When an external power
source is used, the supplemental heater can also be used to preheat the cabin
prior to engine start. See Section 2 for limitations on use of the supplemental
heater.

The supplemental heater heat element is installed forward of the
pressure bulkhead in the left bleed air duct immediately downstream of the
ventilation/defog blower. Because the ventilation/defog blower must be
operating whenever supplemental heat is used, both the VENT/DEFOG
and CABIN HEAT switches must be ON 10 supply power 10 the heating
element.

o, Both the heater control circuit and the vent/ defog fan circuit utilize the

70 amp VENT DEFOG circuit breakerlocated on the ENVIRONMENTAL
circuit breaker panel. Heater element power is supplied from the battery
master solenoid through the 35 amp heater fuse and the heater power relay.
The 35 amp heater fuse is not accessible to the pilot. The electrical lead
imposed by the heater and the vent/defog fan is 40.35 amps. Operation is
limited to airplanes with both alternators functioning.

Cabin air conditioning is provided by a vapor cycle system. The freon
compressor is belt driven by the engine. Condenser cooling airflow is
provided by a continuous duty motor driven fan. Cabin air is recirculated
across the evaporators to provide cool air at each seat outlet.

The condenser and its cooling air fan are located in the tailcone
immediately aft of the rear pressure bulkhead. Cooling air from outside the
tailcone is drawn into the cooling air duct through a flush opening in the
skin, routed across the condenser coil, and discharged overboard through
the tailcone exit opening.

A Two recirculation blowers and evaporator assemblics are located aft of

" .ach rear seat below the rear baggage compartment floor. The recirculation
blowers draw air into each evaporator coil through grills in the floor
structure behind the rear seats and discharges it into the upper left and right
cabin side panel ducts. Adjustable eyeball outlets are located at each seat in
the airplane.
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7.25 ENVIRONMENTAL SYSTEM (Continued)

The AIR COND/OFF/BLWR and REC BLWR HI/LO switches,
located on the copilot’s lower instrument panel to the left of the control
wheel, are used to control the air conditioning system.

When the AIR COND/OFF/BLWR switch is positioned to AIR
COND, the compressor belt drive is electrically clutched, the condenser
blower motor relay switch is closed, and both recirculation blowers are
activated. The recirculation blowers can be operated independently of the air
conditioner by setting the AIR COND/OFF/BLWR switch to BLWR. In
either situation, the REC BLWR switch is used only to select a HI or LO
recirculation blower motor speed. The AIR COND/OFF/BLWR switch
must be set to the center OFF paosition to shut off the recirculation blower
motors. Overcurrent protection is provided by the 10 amp CABIN
BLOWERS, 5 amp AIR CONDITIONER CONTROL, and 25 amp AIR
CONDITIONER POWER circuit breakers on the nonessential bus panel.

The freon portion of the system incorporates a recciver dryer, a sight
gauge, suction and discharge service valves, and 265 psi high pressure and 40
psi low pressure switches, Should the compressor discharge pressure
increase above 265 psi, or decrease below 40 psi, the applicable pressure
switch will open, disengaging the freon compressor clutch.

The cabin pressurization and control system consists of an isobaric
outflow valve, a safety outflow valve, cabin altitude and rate selector,
electrically operated vacuum solenoid valve, surge tank, and associated
interconnecting plumbing and wiring. Cabin altitude, differential pressure,
and rate of change are displayed on a single three inch diameter indicator.
Should cabin pressure altitude exceed 10,000 feet, the CABIN ALTITUDE
annunciator will illuminate to wam the pilot.

Refer to paragraph 7.27, BLEED AIR, CONDITIONING AND
PRESSURIZATION SYSTEM, for a more complete description of the
pressurization system and use of related controls and switches.
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7.25 ENVIROMENTAL SYSTEM (Continued)
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1.27 BLEED AIR, CONDITIONING AND PRESSURIZATION SYSTEM

Air for cabin pressure is obfained from the engine turbocharger
induction air system through two sonic venturi tubes, Bleed air is routed
through the bleed air heat exchanger for the temperature conditioning to
provide the desired cabin comfort level. Ram ambient air is routed across the
heat exchanger to cool the bleed air, and hot ambient air from the heat muff
is routed across the heat exchanger to heat the bleed air. Mixtures of ram
ambient and heated ambient air may also be selected.

Cabin air is controlled by a push-pull knob labled CABIN PRESS
lecated beneath the control wheel on the pilot’s instrument panel. Bleed air
for pressurizing the cabin is provided when the control is fully in.
Unpressurized ambient air is provided for ventilating the cabin when the
control is fully out. This control operates three valves: the bleed air shutoff
valve, the bieed air dump valve, and the ram air selector valve. When pushed
fully in, the bleed air shutofT valve is open, the blecd air dump valve isclosed,
and the ram air selector valve is positioned to route ambient air across the
bleed air heat exchanger. When the control is pulled completely out, the
bleed air shutoff valve is closed, the bleed air dump valve is open, and the
ram air selector valve is positioned to route ambient air into the conditioned
air ducts through the check valve and into the cabin.

Controls and switches needed 10 operate the cabin pressurization system
are located on the lower section of the pilot's instrument panel to the left of
and beneath the control wheel, and on the lower right side of the copilot's
instrument panel. In addition to the CABIN PRESS and CABIN TEMP
controls, they include the cabin pressure and rate controller located just
above the tie bus circuit breakers on the pilot’s instrument panel, and the
CABIN PRESS DUMP/NORM switch located on the pilot’s main switch

panel. :

For pressurized flight, set the cabin pressure controller at 500 feet above
the airport pressure altitude, CABIN PRESS control knob full in and the
CABIN PRESS DUMP/NORM switch to NORM. The rate of cabin ascent
and descent change is controlled with the rate knob (left lower corner of the
cabin pressure controller, Figure 7-31), and may be adjusted between
approximately 200 and 2000 feet per minute, as desired. Setting the rate
knob arrow to the 9 o'clock position provides a cabin rate of change of
approximately 500 fect per minute. This position gives a comfortable rate for
normal operations.
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7.27 BLEED AIR, CONDITIONING AND PRESSURIZATION SYSTEM
{Continued)
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Next to the cabin pressure controller, a triple indicator simplifies
monitoring the system’s operation. The triple indicator displays the cabin
altitude, cabin rate of change and the differential pressure between the cabin
and the outside atmosphere. Maximum cabin differential pressure is 5.5 psi.

A CABIN ALTITUDE warning light on the annunciator display warns
the pilot when the cabin altitude is above 10,000 feet. Cabin pressure is
automatically regulated to a maximum of 5.5 psi pressure differential.
Should the cabin outflow valve malfunction, the cabin safety valve will
maintain a maximum of 5.6 cabin differential pressure. The landing gear
squat switch, on the left main landing gear, prevents the cabin from being
pressurized while the airplane is on the ground.

For complete instructions on the operation of the cabin pressurization
system, refer to Section 4, Normal Procedures,

The CABIN PRESS DUMP/NORM switch, when set to DUMP,
clectrically opens a solenoid valve allowing vacuum suction pressure 1o open
the safety valve and rapidly dump cabin pressure to ambient pressure,
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7.27 BLEED AIR, CONDITIONING AND PRESSURIZATION SYSTEM
(Continued) ™
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7.27 BLEED AIR, CONDITIONING AND PRESSURIZATION SYSTEM
~ (Continued)

For unpressurized flight the CABIN PRESS control should be pulled
fully out. Activating the cabin dump switch will provide maximum airflow
through the cabin. Cabin temperature will continue to be controlled by the
CABIN TEMP control.

For complete instructions on pressurization malfunctions, refer to
Section 3 - Emergency Procedures.

7.29 YACUUM SYSTEM

Vacuum for the system is provided by two contmuously operating
engine driven dry air vacuum pumps; one rotating clockwise and one
rotating counterclockwise. Either pump can independently support the
system. Also included are two regulators, a low vacuum switch, an inlet air
filter, and a manifold that connects the autopilot, attitude indicator, cabin

., Pressure controller, and vacuum solenoid valve. The latter two components
~ are part of the cabin pressurization system.

The two vacuum regulators are mounted on the forward pressure
bulkhead in the forward baggage compartment. The total system vacuum,
which is displayed on the vacuum gauge, is regulated between 4.5 and 5.2
inches of mercury.

A vacuum gauge, incorporating two red flow buttons, mounted on the
left side of the pilot’s instrument panel (Figure 7-35), provides information
to the pilot regarding the operation of both pumps. When both pumps are
operating satisfactorily, neither flow button is visible. The left Now button
will protrude should the clockwise rotating pump fail, while the right flow
button will protrude should the counterclockwise rotating pump fail.

The low vacuum switch is mounted upstream of the manifold check
valve. It illuminates the VAC LOW annunciator light when the system
vacuum falls to 4.0 +/- 0.25 inches of mercury.

' Any decrease in system vacuum may indicate a dirty filter, dirty screens,
sticking vacuum regulator, or a leak in the system.
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7.29 VACUUM SYSTEM (Continued) -

A zero gauge reading, combined with theillumination of the VACLOW -
annunciator light, indicates both pump drives may have sheared. A zero
gauge reading without the VAC LOW annunciator illuminating may
indicate a defective gauge. Either condition could be caused by a collapsed
vacuum line.

Upon completion of the flight, all system abnormalities or malfunctions
should be checked by a mechanic, and necessary repairs made, prior to
further pressurized flight or flight under IFR.

Operators of airplanes equipped with wing and tail deicers should refer
to Section 9, Supplement 7, for additional information concerning the
vacuum system.
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7.29 VACUUM SYSTEM (Continued)
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131 CABIN FEATURES

The front seats are adjustable fore and aft and vertically. Pivoting
armrests are provided on the inboard side of each seat.

Shoulder harnesses with inertia reels are standard equipment for all
seats, The inertia reel should be checked by tugging sharply on the strap. The
reel will lock in place under this test and prevent the strap from extending.
Under normal movement the strap will extend and retract as required.

The shoulder harness is routed over the shoulder adjacent to the
windows and attached to the lap belt buckle.

Shoulder harnesses shall be worn during takeoff, landing and duringan
emergency situation,

Standard cabin features include a pilot’s storm window, ash trays, map
pockets, cup holders, a cigar lighter, sun visors, stowage drawers under the
aft facing seats and a baggage restraint net behind the rear seats.

Two combination instrument panel flood/map lights are provided
forward, and four passenger reading lights are provided aft. A cabin
entrance flood light is located above the door.

The four passenger scats with folding armrests and headrests are
positioned in a club seating arrangement. The center seats face aft. The seat
backs recline by pushing a button mounted in the outboard armrest.

An optional conference table located between thie right passenger seats is
available. The table is extended by pulling in on the upper edge of the leaf
and then upward. The leaf is then rotated down into position and unfolded.
Reverse this procedure for stowage.

Optional cabinets located behind the pilot seats are available. The right
cabinet is designed for Jeppesen manual stowage in the bottom and contains
a drawer for general use.

The left cabinet contains a removable ice chest, a tray, space for six
canned drinks, and a fold down cup holder in the lower drawer. The upper
drawer has space for thermos containers, cups and miscellaneous items.
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7.31 CABIN FEATURES (Continued)

EMERGENCY EXIT
Figure 7-37

Optional passenger oxygen generators and masks are available and, if
installed, are located in a drawer under the right aft facing seat.

Crew oxygen is located under the copilot’s seat, readily available to
cither crew member. An annunciator light illuminates when any of the three
generators have been activated. The light remains illuminated with the
battery switch ON, until the system is serviced.

An optional fire extinguisher is available and, if installed, is located
either behind the spar or on top of the right cabinet.

The emergency exit is located on the right side of the fuselage, adjacent
to the aft facing seat. Instructions for opening the emergency exit are
placarded on the cover over the handle. To open, remove the cover and pull
the handle. The window releases inward. The cabin must be unpressurized to
open the exit.
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7.33 BAGGAGE AREA

The airplane has two scparate baggage areas each with a 100-pound
capacity. A 13-cubic-foot forward baggage compartment, located just aft of
the firewall, is accessible through a 19 x 23 inch door on the left side of the
fuselage. An aft baggage compartment, which is accessible from inside the
cabin, is located behind the back seats.

A forward baggage door annunciation system senses the baggage door
latch position. If the baggage door is not closed and latched, the DOOR
AJAR annunciator light will illuminate on the annunciator panel.

NOTE
Itisthe pilot's responsibility to be sure when the
baggage is loaded that the airplanes C.G. falls
within the allowable C.G. range (refer to
Section 6, Weight and Balance).

7.35 FINISH

. All exterior surfaces are primed and finished with polyurethane. To
keep the finish attractive looking, polyurethane touch-up paint is available
from Piper Factory Authorized Service Centers,

7.37 STALL WARNING

An approaching stall is indicated by a stall warning horn sounding a
continuous tone, as opposed to the landing gear horn's beeping tone. Mild
airframe buffeting may also precede a stall.

The stall warning is activated by a lift transducer installed in the leading
edge of the left wing. An onboard computer will distinguish between power
on, power off, and flap position conditions during normal stalls, causing the
horn to sound five to ten knots above the stall speed.

A graph showing stall speeds at various angles of bank is contained in
Section 5.
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«wz\'” EMERGENCY LOCATOR TRANSMITTER

‘ The Emergency Locator Transmitter (ELT) meets the requirements of
FAR 91.52. 1t operates on self-contained batteries and is located in the aft
fuselage section. It is accessible through a cover on the bottom right side.

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

NOTE

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

NARCO ELT 10 OPERATION

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

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

In the event the transmitter is activated by an impact, it can only be
“®rned off by moving the switch on the ELT unit to OFF. Normal operation
an then be restored by pressing the small clear plastic reset button located

on the top of the front face of the ELT and then moving the switchto ARM.
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7.39 EMERGENCY LOCATOR TRANSMITTER (Continued) o

A covered three position rocker type switch, located in the avionics
switch panel, allows the pilot to remotely activate the ELT transmitter from
inside the cabin. The switch is labeled ON and TEST. The cover is labeled
ELT ARMED. Normally the switch is in the center, or ARMED pasition,
with the cover down. Should a test of the transmitter be required, left the
cover and hold the switch in the TEST (down) position. When the test is
completed, simply release the switch; it is spring loaded to return to the
ARMED (center) position. If continuous operation is desired, lift the cover
and sclect the ON (up) position. Unless the impact switch has been activated,
returning the remote switch to the ARMED (center) position will turn the
transmitter off.

The ELT should be checked to make certain the unit has not been
activated during the ground check. Check by selecting 121.50 mHz on an
operating receiver. If there is an oscillating chirping sound, the ELT may
have been activated and should be turned off immediately. This requires
removal of the access cover and moving the switch to OFF, then press the
reset button and return the switch to ARM. Recheck with the receiver to N
ascertain the transmitter is silent.

7.41 EXTERNAL POWER

The external power receptacle allows the airplane engine to be started
from an external power source without the necessity of gaining accessto the
airplane battery. The cable from the external power source can be attached
to a receptacle, located on the aft side of the forward baggage compartment,
Instructions on a placard located on the cover of the receptacle should be
followed when starting with external power. For instructions on the use of
external power, refer to Starting Engines in Section 4.

743 RADAR®

A weather radar system can be installed in this airplane. The basic
components of this installation aré a Receiver-Transmitter Antenna and a
cockpit indicator. The function of the weather radar system is to detect
weather conditions along the flight path and to visvally displaya continuous ,
weather outline on the cockpit indicator. Through interpretation of the ™
advance warning given on the display, the pilot can make an early decision -
on the most desirable weather avoidance course.

*Optional equipment
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7.43 RADAR?® (Continued)

NOTE

When operating weather avoidance radar
systems inside of moderate to heavy
precipitation, it is advisable to set the range
scale of the radar to its lowest scale.

WARNING

Heating and radiation effects of radar can
cause serious damage to the eyes and tender
organs of the body. Personnel should not be
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 energy. Before operating the radar, direct
the nose of the airplane so that the forward 120
degree sector is free of any metal objects such as
other aircraft or hangars for a distance of at
least 100 yards, and tilt the antenna upward 12
degrees. Do not operate the radar. while the
airplane is in a hangar or other enclosure,

For detailed information on the weather radar system and for
procedures to follow in operating and adjusting the system to its optimum
efficiency, refer to Section 9, Supplements, or the appropriate operatingand
service manuals provided by the radar system manufacturer,
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SECTION 8
AIRPLANE HANDLING, SERVICING AND MAINTENANCE

8.1 GENERAL

This section provides general guidelines relating to handling, servicing
and maintenance.

Every owner should stay in close contact with his Piper dealer or
distributor and Authorized Piper Service Center to obtain the latest
information pertaining to his aircraft and to avail himself of the Piper
Aircraft Service Backup.

Piper Aircraft Corporation takes a continuing interest in having the
owner get the most efficient use from his aircraft and keeping it in the best
mechanical condition. Consequently, Piper Aircraft from time to time issues
Service Bulletins, Service Letters and Service Spares Letters relating to the
aircraft.

Piper Service Bulletins are of special importance and Piper considers
compliance mandatory. These are sent to the latest registered owners,
distributors and dealers. Depending on the riature of the bulletin, material
and labor allowances may apply, and will be addressed in the body of the
Bulletin.

Service Letters deal with product improvements and service hints
pertaining to the aircraft. They are sent to dealers, distributors and
occasionally (at the factory’s discretion) to latest registered owners, so they
can properly service the aircraft and keep it up to date with the latest
changes. Owners should give careful attention to the Service Letter
information.

Scrvice Spares Letters offer improved parts, kits and optional
equipment which were not available originally and which may be of interest
to the owner.

If an owner is not having his aircraft serviced by an Authorized Piper
Service Center, he should periodically check with a Piper dealer or
distributor to find out the latest information to keep his aircraft up to date,

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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8.1 GENERAL (continued)

Piper Aircraft Corporation has a Subscription Service for the Service
Bulletins, Service Letters and Service Spares Letters, This service is offered
to interested persons such as owners, pilots and mechanics, at a nominal fee,
and may be obtained through Piper dealers and distributors.

A service manual, parts catalog, and revisions to both, arc available
from your Piper dealer or distributor. Any correspondence regarding the
airplane should include the airplane model and serial number to ensure
proper response,

8.3 AIRPLANE INSPECTION PERIODS

Piper Aircraft Corporation has developed inspection items and required
inspection intervals (i.e.: 50, 160, 500, and 1000 hours)for the specific model
aircraft. Appropriate forms are contained in the applicable Piper
Service/ Maintenance Manual, and should be complied with by a properly
trained, knowledgeable, and qualified mechanic at a Piper Authorized
Service Center or a reputable repair shop. Piper Aircraft Corporation
cannot accept responsibility for the continued airworthiness of any aircraft
not maintained to these standards, and/or not brought into compliance with
applicable Service Bulletins issued by Piper Aircraft Corporation,
instructions issued by the engine, propeller, or accessory manufacturers, or:
Airworthiness Directives issued by the FAA.

A programmed inspection, approved by the Federal Aviation
Administration (FAA), is also available to the owner. This involves routine
and detailed inspections to allow maximum utilization of the airplane.
Maintenance inspection costs are reduced, and the maximum standard of
continued airworthiness is maintained. Complete details are available from
Piper Aircraft Corporation.

In addition, hut in conjunction with the above, the FAA requires
periodic inspections on all aircraft to keep the Airworthiness Certificate in
clffect. The owner is responsible for assuring compliance with these
inspection requirements and for maintaining proper documentation in
logbooks and/or maintenance records.
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8.3 AIRPLANE INSPECTION PERIODS (continued)

f@\ A spectographic analysis of the engine oil is available from several
sources. This inspection, if performed properly, provides a good check of the
internal condition of the engine. To be accurate, induction air filters must be
cleaned or changed regularly, and oil samples must be taken and sent in at
regular intervals.

8.5 PREVENTIVE MAINTENANCE

The holder of a Pilot Certificate issued under FAR Part 61 may perform
certain preventive maintenance described in FAR Part 43, This maintenance
may be performed only on an aircraft which the pilot owns or operates and
which is not used to carry persons or property for hire, except as provided in
applicable FAR’s. Although such maintenance is allowed by law, each
individual should make a self-analysis as to whether he has the ability to
perform the work.

All other maintenance required on the airplane should be accomplished
s by appropriately licensed personnel.
If maintenance is accomplished, an entry must be made in the
appropriate logbook. The entry should contain:
(a) The date the work was accomplished.
(b) Description of the work.
{c) Number of hours on the aircraft,
(d) The certificate number of: pilot perfforming the work.
(e) Signature of the individual doing the work.

8.7 AIRPLANE ALTERATIONS

If the owner desires to have his aircraft modified, he must obtain FAA
approval for the alteration. Major alterations accomplished in accordance
with advisory Circular 43.13-2, when performed byan A & P mechanic, may
be approved by the local FAA office. Major alterations to the basic airframe

<@, or systems not covered by AC 43.13-2 require a Supplemental Type
' Centificate.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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8.7 AIRPLANE ALTERATIONS (continued) ~
The owner or pilot is required to ascertain that the following aircraft — -
papers are in order and in the aircraft.

(a) To be displayed in the aircraft at all times:
(1) Aircraft Airworthiness Certificate Form FAA-8100-2.
(2) Aircraft Registration Certificate Form FAA-8050-3.
3) Airclizl!ef‘tl Radio Station License if transmitters are
installed.

(b) To be carried in the aircraft at all times:
(1) Pilot’s Operating Handbook.
(2) Weight and Balance data plus a copy of the latest Repair
‘ and Alteration Form FAA-337, if applicable.
(3) Aircraft equipment list, :

Although the aircraft and engine logbooks are not'required to be in the
aircraft, they should be made available upon request. Logbooks should be
complete and up to date. Good records will reduce maintenance cost by
giving the mechanic information about what has or has not been
accomplished. T

8.9 GROUND HANDLING
{a) Towing

The airplane may be moved on the ground by the use of the
nose wheel steering bar that is stowed in the forward baggage
compartment or by 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 steering limit in

either direction, as this will result in damage to
the nose gear and steering mechanism.

CAUTION

Do not tow the airplane when the controls are ™
secured.

In the event towing lines are necessary, ropes should be
attached to both main gear struts as high up on the tubes as
possible. Lines should be long enough to clear the nose and/or tail

REPORT: VB-1332 ISSUED: JUNE;. 15, 1988
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8.9 GROUND HANDLING (continued)

(b)

(c)

by not less than fifteen feet, and a qualified person should ridein the
pilot’s seat to maintain control by use of the brakes.

Taxiing
CAUTION

Do not operate engine above 1200 rpm with
cabin doors open.

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 as well as taxi techniques should be covered. When it is
ascertained that the propeller back blast and taxi areas are clear,
power should be applied to start the taxi roll, and the following
checks should be performed:

(1) Taxi a few feet forward and apply the brakes to

determine their effectiveness.

(2) Taxi with the propeller set in low pitch, high rpm
setting.

(3) While taxiing, make slight turns to ascertain the
effectiveness of the steering. _

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

(5) When taxiing over uneven ground, avoid holes and ruts,

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

Parking

When parking the airplane, be sure that it is sufficiently
protected from adverse weather conditions and that it presents no
danger to other aircraft. When parking the airplane for any length
of time or overnight, it is suggested that it be moored securely.

(1) To park the airplane, head it into the wind if possible.

(2) The parking brake knob is located just below the left

control column. To set the parking brake, first depressand
hold the toe brakes and then pull out on the parking brake
knob. To release the parking brake, first depress the brake
pedals and then push in on the parking brake knob.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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89 GROUND HANDLING (continued)
) CAUTION

Care should be taken when setting brakes that
are overheated or during cold weather when
accumulated moisture may freeze a brake.

(3) Aileron and elevator controls should be secured with
the front seat belt and chocks used to properly block the
wheels,

(d) Mooring

The airplane should be moored for immovability, security and
protection. The following procedures should be used for the
proper mooring of the airplane:

(1) Head the airplane into the wind if: possible.

(2) Retract the flaps. )

(3) Immobilize the ailerons and elevator by looping the secat

belt through the control wheel and pulling it snug,

(4) Block the wheels.

(5) Secure tiedown ropes to wing and tail tiedown rings at
approximately 45 degree angles to the ground. When using
rope of non-synthetic material, leave sufficient slack 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 windsinclude

using tiedown ropes from the nose landing gear
and securing the rudder.

REPORT: VB-1332 ISSUED: JUNE 15, 1938
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8.9 GROUND HANDLING (continued)

£ (6) Install a pitot head cover if available. Be sure to remove
the pitot head cover before flight.
(7) Cabin and baggage door should be locked when the air-
plane is unattended.

8.11 ENGINE INDUCTION AIR FILTER
(a) Removing Induction Air Filter

(1) Remove louvered induction air panet assembly at nose of
aircraft by removing screws.

(2) Remove screws around perimeter of filter on induction air
inlet to withdraw inlet and filter.

(b) Cleaning Induction Air Filter

The induction air filter must be cleaned at least once every 50

hours, and more often, even daily, when operating in dusty

£, conditions. Extra filters are inexpensive, and a spare should be kept
' on hand for use as a rapid replacement,

To clean the filter:

(1) Tap filter gently to remove dirt particles. Do not use
compressed air or cleaning solvents.

(2) Inspect filter. If paper element istorn or ruptured or gasket
is damaged, the filter should be replaced. The usable life of
the filter should be restricted to one year or 500 hours,
whichever comes first.

(3) After cleaning check all components for dirt and damage.
Wipe the filter and inlet clean. Do not oil the filter.

(c) Installation of Induction Air Filter
Replace filter, inlet and screws. Reinstall induction air panel
assembly,
™13 BRAKE SERVICE
The brake system is filled with M1L-H-5606 (petroleum base) hydraulic

fluid. The fluid level should be checked periodically or at every 100 hour
inspection and replenished when necessary. The brake fluid reservoir is

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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' 8.13 BRAKE SERVICE (continued)

i;/////
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£883

BRAKE SYSTEM
Figure 8-1
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8.13 BRAKE SERVICE (continued)

located behind the aft access panel in the forward baggage compartment. If
the entire system must be refilled, fill with fluid under pressure from the
brake end of the system. This will eliminate air from the system.

No adjustment of the brake clearances is necessary. If, after extended
service, brake blocks become excessively worn they should be replaced with
new segments.

8.15 HYDRAULIC SYSTEM SERVICE

The hydraulic system reservoir is an integral part of the electric
hydraulic pump assembly It is located aft of the aft cabin baggage
compartment and is accessnble through the baggage compartment aft
closeout panel. Fill the reservoir with MIL-H-5606 hydraulic fluid. The fluid
level should be checked periodically or every 100 hour inspection and
replenished when necessary, With the landing gear down and the system up
to pressure, fill to the FULL line on the sight gauge.

8.17 LANDING GEAR SERVICE

The main landing gear uses Cleveland Aircraft Products 6.00 x 6 wheels
with 600 x 6, eight-ply rating tires and tubes, The nose wheel uses a
McCauley or a Cleveland Aircraft Products 5.00 x 5 wheel witha 500 x 5
six-ply rating, type 111 tire and tube. (Refer to paragraph 8.25.)

Wheels are removed by taking off the hub cap, cotter pin, axle nut, and
the two bolts holding the brake segment in place. Mark tire and wheel for
reinstallation; then dismount by deflating the tire, removing the three
through-bolts from the wheel and separating the wheel halves.

Landing gear oleos should be serviced according to the instructions on
the units. The main oleos should be extended under normal static load until
3.44 +/:0.25 inches of oleo piston tube is exposed, and the nose gear should
show 1.65 +/-0.25 inches. Toadd air to the oleo struts, attach a strut pump to
the valve assembly near the top of the oleo strut housing and pump the oleo
to the desired position. Toadd oil, jack the aircraft, release the air pressure in
the strut, remove the valve core and add oil through this opening with the
strut extended. After the strut is full, compress it slowly and fully to allow
excess air and oil to escape. With the strut still compressed reinsert the valve
core and pump up the strut as above,

ISSUED: JUNE 15, 19838 REPORT: VB-1332
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8.17 LANDING GEAR SERVICE (continued) o~

In jacking the aircraft for Janding gear or other service, two hydraulic —
jacks and a tail stand should be used. At least 400 pounds of ballast should be
placed on the base of the tail stand before the axrplane is jacked up. The
hydraulic jacks should be placed under the jack pomts on the bottom of the
wing and the airplane jacked up until the tail skid is at the right height to
attach the tail stand. After.the tail stand is attached and the ballast added,
jacking may be continued until the airplane is at the height desired.

The steering rods from the rudder pedals to the transverse bellcrank in
the nose wheel tunnel are factory adjusted and should be readjusted only in
accordance with the applicable rigging specification. Nose wheel alignment
is accomplished by adjusting the rod end(s) on the steering bungee assembly
in such a way that the nose wheel is in line with the fore and aft axis of the
plane when the rudder pedals are centered. Alignment of the nose wheelcan
be checked by pushing the airplane back and forth with the rudder two
degrees to the right to determine that the plane follows a straight line. The
turning arc of the nose wheel is 30° +/- I° in either direction and is Jimited by
stops at the trunnion forging or the forward steering contact arm mounted /m\
on the engine mount.

NOTE

The rudder is set to 2° right with the rudder
" pedals neutralized and the nose wheel centered.

8.19 PROPELLER SERVICE

The spinner and backing plate should be cleaned and inspected for
cracks frequently. Before each flight the propeller should be inspected for
nicks, scraiches, and corroslon Significant damage must be repaired by a
qualified mechanic prior to flight. Nicks or scratches cause an area of
* increased stress which can lead to serious cracks or the loss of a propeller tip.

The back face of the blades should be painted when necessary with flat black
" paint to retard glare. To prevent corrosion, the surface should be cleaned
and waxed periodically. :
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8.21 OIL REQUIREMENTS

™™ ‘The oil capacity of the Textron Lycoming T10-540-AE2A engine is 12
‘ quarts with an inflight minimum quantity of approximately 2.75 quarts.
Maximum endurance flights should begin with 12 quarts of oil. For all
shorter flights, it is recommended that oil be added if the quantity falls to 10
quarts, It is recommended that engine oil be drained and renewed every 50
hours, or sooner under unfavorable conditions. Full flow cartridge type oil
filters should be replaced each 50 hours of operation. The following grades
are required for temperatures:

. MIL-L-22851
Average Ambient | MIL-L-6082B 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 to 70°F 30 30, 40 or 20W-40
A, Below 10°F 20 30 or 20W-30

When operating temperatures overlap indicated ranges, use the lighter

grade oil.

NOTE

Refer to the latest issued of Lycoming Service
Instruction 1014 (Lubricating Oil
Recommendations) for further information,

ISSUED: JUNE 185, 1988
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8.23 FUEL SYSTEM

(a) Servicing Fuel System —

At every 50 hour inspection or 90 day interval, whichever
occurs first, the fuel filter in the strainer must be cleaned. The
fuel strainer is located below the floor on the lower right side of
the forward baggage compartment.

(b) Fuel Requirements (AVGAS ONLY)

The minimum aviation- grade fuel is 100. Since the use of
lower grades can cause serious engine damage in a short period of
time, the engine warranty is invalidated by the use of lower octanes.

Whenever [00 or 100LL grade fuel is not available, commercial
grade 100/ 130 should be used. (See Fuel Grade Comparison Chart.)
Refer to the latest issue of Lycoming Service Instruction No. 1070
(Avco Lycoming Specified Fuels).

A summary of the current grades as well as the previous fuel ﬂ%\
designations is shown in the following chart:

FUEL GRADE COMPARISON CHART

Current Military
Previous Commercial Current Commercial Fuel Grades (MIL-G-5572E)
Fuel Grades (ASTM-D910) | Fuel Grades (ASTM-D910-75) Amendment No. 3

Max. TEL Max. TEL Max. TEL
Grade [Color | ml/U.S, gal.| Grade {Color | ml/U.S,gal. |Grade [Color |ml/U.S.gal,
80/87 | red 0.5 80 red 0.5 0/87 | red 0.5
91/98 | blue 2.0 *100LL] blue 20 one none none
100/130] green 30 100 green *3.0 100/ 1308 green 310

115/145] purple;

4.6 none | nonc none 115/ 145 purplel 4.6

¢ -Grade 100LL fuel in some overseas countrics is currently colored green and designated as 100"
*¢.Commercial fuel grade 100 and grade 180/ 130 (both of which are colored green) having TEL ﬂ%\
content of up to 4 mlfU.S. gallon are approved for use in all engines certificated for use with
grade 100/ 130 fuel.
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8.23 FUEL SYSTEM (continued)

The operation of the aircraft is approved with an anti-icing
additive in the fuel. When an anti-icing additive is used it must
meet the specification MI1L-1-27686, must be uniformly blended
with the fuel while refueling, must not exceed .15% by volume of
the refueled quantity, and to ensure its effectiveness should be
blended at not less than .10% by volume. One and one half liquid
ounces per ten gallons of fuel would fall within this range, A blender
supplied by the additive manufacturer should be used. Except for
the information contained in this section, the manufacturer’s -
mixing or blending instructions should be carefully followed.

CAUTIONS

Assure that the additive is directed into the
flowing fuel stream. The additive flow should
start after and stop before the fuel flow. Do not
permit the concentrated additive to come in
contact with the aircraft painted surfaces or the
interior surfaces of the fuel tanks.

Some fuels have anti-icing additives pre-
blended in the fuel at the refinery, so no further
blending should be performed.

Fuel additive can not be used as a substitute for
preflight draining of the fuel system drains.

{c) Filling Fuel Tanks
. WARNINGS

Do not operate any avionics or electrical
equipment on the airplane during refueling. Do
not allow open flame or smoking in the vicinity
of the airplane while refueling.

During all refueling operations, fire fighting
equipment must be available. Two ground
wires from different points on the airplane to
separate approved grounding stakes shall be
used,

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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8.23 FUEL SYSTEM (continued)

@

Observe all safety precautions required when handling
gasoline. Fill the fuel tanks through the filler located on the
forward slope of the wing. Each wing holds a maximum of 60
U.S. gallons. When using less than the standard 120 gallon
capacity, fuel should be distributed equally between each side.

NOTE

Aircraft should be refueled in a wing level
condition. At times this will require alternate
filling of left and right tanks until the full
condition is reached.

Draining Fuel Strainer, Sumps and Lines

The fuel tank sumps and filter should be drgined before the first
flight of the day and after refueling. Set fuel selector on left or right
tank before draining. The fuel collector/sump tanks, located at the
root of each wing, are the lowest points in the system. Each tank
drain is accessible through a hole in the bottom wing skin adjacent
to the wheel well. The fuel filter drain is located on the right hand
side of the fuselage several feet forward of the wing. Sumps and
filter should be drained until sufficient fuel has flowed to erisure the
removal of any contaminants. When draining sumps, use the end on
sampler cup to push in valve, catching fuel in the cup. (Refer to
Figure 8-3) To drain filter, hold sampler cup under nylon tube and
push in tube. Always inspect fuel for contaminants, water and fuel
grade (color). Assure that valves have sealed after draining.

NOTE

Sump drains will lock open if valve is pushed in
and turned. Continue turning to release lock.
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8.23 FUEL SYSTEM (continued)

FUEL TANK DRAIN
Figure 8-3

(¢) Emptying Fuel System

Drain the bulk of fuel at sump tanks. Set fuel selector on left or
right tank. Push in sump drain valvesand twist ¥ tum to lock open.
Remaining fuel may be drained through the filter drain. Close sump
drain valves before refueling.

CAUTION

Whenever the fuel system is completely drained

and fuel is replenished it will be necessary to run

the engine for a minimum of three minutes at

1000 rpm on each tank to insure that no air
PN exists in the fuel supply lines.

ISSUED: JUNE 30, 1988 REPORT: VB-1332
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8.25 TIRE INFLATION

For maximum service, keep tires inflated to the proper pressure: 50 psi
for the nose tire and 55 psi for the main tires. All wheels and tires are
balanced before original installation, and the relationship of tire, tube, and
wheel should be maintained upon reinstallation. Unbalanced wheels can
cause extreme vibration in the landing gear; therefore, in the installation of
new components, it may be necessary to rebalance the wheels with the tires
mounted. When checking tire pressure, examine the tires for wear, cuts,
bruises, and slippage.

8.27 BATTERY SERVICE

Access to the 24-volt battery is gained by opening the forward baggage
door and removing the left floor of the forward baggage compartment. The
_ battery should be checked for proper fluid level. DO NOT fill the battery

above the baffle plates. DO NOT fill the battery with acid - use water only. A
hydrometer check will determine the percent of charge in the battery.

Inspect overflow sump for presence of battery fluid. Fluid in the sumpiis
not a normal condition and indicates cither a battery or charging system
problem. If fluid is present, the electrical system must be serviced to
eliminate cause and the neutralizer media in the sump jar replaced.

If the battery is not up to charge, recharge starting at a 3 amp rate and
finishing with a 1.5 amp rate. Quick charges are not recommended.
8.29 EMERGENCY OXYGEN SYSTEM (OPTIONAL)

The optional emergency oxygen system must be serviced if used. The

canister generators must be replaced with new units to restore the emergency
system to a useable condition.

8.31 PRESSURIZATION SYSTEM

The system should be given an operational check before each flight.
Should the operational check show any malfunction of the pressurization
system, refer to the Malibu Service Manual.
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8.33 LUBRICATION

P For lubricating instructions, a chart showing lubrication points and
types of lubricants to be used, and lubrication methods, refer to the Malibu
Service Manual.

8.35 CLEANING
(a) Cleaning Engine Compartment

(1) Place a large pan under the engine to catch waste.

(2) With the engine cowling removed, spray or brush the
engine with solvent or a mixture of solvent and degreaser.
In order to remove especially heavy dirt and grease
deposits, it may be necessary to brush areas that were
sprayed.

CAUTION

Do not spray solvent into the alternator,
7T vacuum pump, starter, or air intakes.
(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 until excess solvent
has evaporated or otherwise been removed.

(4) Lubricate the controls, bearing surfaces, etc., in
accordance with the Lubrication Chart in the applicable
Service Manual.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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8.35 CLEANING (continued)
{b) Cleaning Landing Gear

Before cleaning the landing gear, place a plastic cover or

similar material over the wheel and brake assembly.

(1) Place a pan under the gear to catch waste.

(2) Spray or brush the gear area with solvent or a mixture of
solvent and degreaser, as desired. Where heavy grease
and dirt deposits have collected, it may be necessary to
brush areas that were sprayed, in order to clean them,

(3) Allow the solvent to remain on the gear from five to ten
minutes. Then rinse the gear with additional solvent and
allow to dry.

(4) Remove the cover from the wheel and remove the catch
pan.

(5) Lubricate the gear in accordance with the Lubrication
Chart.

CAUTION
Da not brush the micro switches.
(c) Cleaning Exterior Surfaces

The airplane should be washed with a mild soap and water.
Harsh abrasives or alkaline soaps or detergents could make
scratches on painted or plastic surfaces or could cause corrosion of
metal. Cover areas where cleaning solutions could cause
damage. To wash the airplane, use the following procedure:

(1) Flush away loose dirt with water.

(2) Apply cleaning solution with a soft cloth, a sponge or a

soft bristle brush,

(3) To remove exhaust stains, allow the solution to remain
on the surface longer.

(4) To remove stubborn oil and grease, use a cloth dampened
with naphtha.

(5) Rinse all surfaces thoroughly.

(6) Any gocd automative wax may be used to preserve
painted surfaces. Soft cleaning cloths or a chamois
should be used to prevent scratches when cleaning or
polishing. A heavier coating of wax on the leading
surfaces will reduce the abrasion problems in these areas.
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8.35 CLEANING (continued)
™™ (d) Cleaning Windshicld and Windows
CAUTION

Use only mild soag and water when cleaning
the heated windshield. Use of ANY other
cleaning agent or material may cause distortion
or damage to windshield coatings.

(1) Remove dirt, mud and-other loose particles from exterior
surfaces with clean water.
(2) Wash with mild soap and warm water or with aircraft
Elastic cleaner. Use a soft cloth or spon%e in a straight
ack-and forth motion. Do not rub harshly,
(3) Remove oil and grease with a cloth moistened wilh
kerosenc.

CAUTION

Do not use gasoline, alcohol, benzene, carbon
AT tetrachloride, thinner, acetone, or window
cleaning sprays.

(4) After cleaning plastic surfaces, apply a thin coat of hard
polishing wax. Rub lightly with a soft cloth. Do not usea
circular motion. .

(5) A minor scratch or mar in plastic can be removed b
rubbing out the scratch with jeweler’s rouge. Smoot
both sides and apply wax. Deep scratches may lead to
failure when pressurized,

(6) 1fadeep scratch or crack is found in any of the windshields
or windows, do nct pressurize cabin until serviced at
authorized repair station,

(e) Cleaning Headliner, Side Panels and Seats

(1) For normal soiling and smudges, simply use the dry
cleaning pad provided. This pad contains an exclusive grit-
free powder with unusual power to absorb dirt.

. Squeeze and twist the pad so the powder sifts through the
. meshes and adheres to the cloth. Then rub the soiled part
in any direction, as hard as necessary to clean.

Even though the pad eventually becomes sailed, this soil
will not transfer back to the headliner.

ISSUED: JUNE 185, 1988 . REPGRT: VB-1332
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8.35 CLEANING (continued)

(2) For simple stains (e.g. coffee, cola) clean headliner with a..
sponge and a common houschold suds detergent (e.g.
Tide). Dirty grease stains should be first spot cleaned with
a lighter fluid containing Naphtha to remove the solvent
soluble matter. Any stain residue should then be shampooed
with a household upholstery cleaner (e.g. Carbona
upholstery and rug shampoo).

With proper care, your Malibu headliner will provide
years of excellent appearance and durability.

CAUTION
Solvent cleaners require adequate ventilation.

(3) Leather should be cleaned with saddle soap or a mild
hand soap and water.

() Cleaning Carpets , o~

To clean carpets, first remove loose dirt with a whisk broom
or - vacuum. For soiled spots and stubborn stains use a
noninflammable dry cleaning fluid, Floor carpets may be cleaned
like any household carpet.

(g) Cleaning Oxygen Equiphcnt
(1) Clean the mask assemblies with a suitable oil-free
disinfectant.
(2) Wipe dirt and foreign particles from the unit with a clean,
dry, lint-free cloth.
(h) Cleaning Surface Deicing Equipment*

The deicers should be cleaned when the alrcraft is washed
using a mild soap and water solution,

In cold weather, wash the boots with the airplane inside am\
warm hangar if possible. If thé cleaning is to be done outdoors, -
heat the soap and water solution before taking it out 1o the

*Optional equipment
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8.35 CLEANING (continued)

s

ELN

airplane. If difficulty is encountered with the water freezing on
boots, direct a blast of warm air along the region being cleaned
using a portable ground heater.

Petroleum products are injurious to rubber and their use as
cleaning agents should be avoided. Limited use of Mineral Spirits or
non-leaded (NOT LOW LEAD) gasoline is not harmfulin cleaning
the deicers, if the cloth is dampened (not dripping) with solvent,
and a dry cloth is used to wipe the deicer before the solvent
has time to soak into the rubber.

With the deicer boots properly cleaned, a coating of Agemaster
No. 1 should be applied as described in the Malibu Service Manual.
This treatment helps protect the boot rubber from ozone attack,
aging and weathering.

After the Agemaster coating is dry, a coating of B.F, Goodrich
Icex may be applied to the boots if icing conditions are anticipated.
For specific instructions refer to the Malibu Service Manual.

ISSUED: JUNE 15, 1988 REPORT: VB-1332

8-21



SECTION 8 PIPER AIRCRAFT CORPORATION

HAND/SERV/MAINT PA-46-350P, MALIBU
7™
THIS PAGE INTENTIONALLY LEFT BLANK ™
REPORT: VB-1332 ISSUED: JUNE 15, 1988

8-22



PIPER AIRCRAFT CORPORATION . SECTION 9
PA-46-350P, MALIBU SUPPLEMENTS

TABLE OF CONTENTS

SECTION Y
SUPPLEMENTS
Paragraph/Supplement Page
No. No.
2.1 General ....vievinierrrecrstrcstsstassntcnane R J |
| King KNS-80 Arca Navigation System ...... (14 Pages) 9-3

2 King KNS-81 Area Navigation System ......(12 Pages) 9-17"
3 Sperry WeatherScout Weather Radar

‘m systemoo...-.......-....u......u.....(6PageS) 9'29
i
Emergency Oxygen System .....e0vcvvveenns (6 Pages) 9-35
5 Propeller Heat, Heated Windshield, and
Wing Ice Detection Light .....covvvvenen.. (6 Pages) 9-41

Ice Protection System .....c.ccvevueveeesa..(16 Pages) 9-47
7 King 150 Series Flight Control

Sys.em‘..l..l...C0.00".‘."0...0.0’...(30Pages) 963
8  King KAS 297B Vertical Speed and

Altitude Selector ....coovvvervennnnnns ++.(8 Pages) 993
9  Northstar M1 Loran C Navigator with )

KAP/KFC 150 Autopilot System .......... (4 Pages) 9-101

10 11 Morrow, Inc. Apollo Il, Model 612,
Loran C Navigation System with KAP/KFC

150 Autopilot System ....ovv0eanes. cesene (6 Pages) 9-105
N 10 Shadin Fuel Management System...... vesess(6 Pages) 9-111
ISSUED: JUNE 15, 1988 REPORT: VB-1332

REVISED: DECEMBER 12, 1988 9-i




BRI - PRUENE
e
.
L
. E
. . . .
. PR

[ B
S
1]

. ,
. R




PIPER AIRCRAFT CORPORATION SECTION 9
PA-46-350P, MALIBU SUPPLEMENTS

SECTION 9
SUPPLEMENTS

9.1 GENERAL

This section provides information in the form of supplements which are
necessary for efficient operation of the airplane when it is equipped with one
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.
consecutively numbered as a permanent part of this handbook. The
information contained in each supplement applies only when the related
equipment is installed in the airplane.

ISSUED: JUNE 30, 1988 REPORT: VB-1332
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-46-350P, MALIBU SUPPLEMENT 1

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 1
FOR
KING KNS-80 AREA NAVIGATION SYSTEM

This supplement must be attached to the Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual when the King KNS-80 Area
Navigation System is installed per Piper Drawing No. 89964-2, The
information contained herein supplements or supersedes the information in

) the basic Pilot’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, consuit the basic

™ Pilot’s Operating Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVEDM
) D. H. TROMPLER

D.0.A. NO. SO.-|
PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

.« DATE OF APPROVAL August 26, 1988

ISSUED: JUNE 185, 1988 REPORT: VB-1332
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SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENT 1 PA-46-350P, MALIBU

. SECTION 1 - GENERAL
This supplement supplies information necessary for the operation of the - -
airplane when the optional King KNS-80 Area Navigation System is
installed in accordance with FAA Approved Piper data.

SECTION 2 - LIMITATIONS

(a) The Area Navigation or VOR PAR mode can only be used with
co-located facilitics (VOR and DME signals originating from the
same geographical location).

SECTION 3 - EMERGENCY PROCEDURES
No change.

SECTION 4 - NORMAL PROCEDURES -
GROUND TEST PROCEDURES :

The following test can be used to determine if the system is operating
properly. '

(a) Tune the KNS 80 to a VORTAC (VOR/DME) within 25 NM of
the airplane.

(b) Place the KNS 80in VOR mode and rotate the OBS until the course
deviation needle centers with the TO/ FROM flag givinga FROM
indication,

(c) Using the appropriate controls, sclect a value for the waypoint
radial equal to the OBS value determined in Step (b). In addition,
select a value for the waypoint distance equal to the indicated
DME value in Step (b).

(d) Place the KNS 80 in RNAV ENR mode. The system is operating S
. properly if the distance to station is +/- 1.0 NM and the course devia-
tion needle is within a dot of being centered.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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ENROUTE NAVIGATION

(a) Load Waypoint 1 Data

1)

@

PN 3)

@

Put waypoint | in the DSP window by depressing the DSP
button. (If there is a 2 in the DSP window initially, push the
DSP button three times to go through the 2-3-4-1 sequence
to reach 1.)

The previously selected frequency (stored in memory) for
waypoint | will be displayed and “I” will be flashing unless
USE and DSP are the same.

Select a waypoint | frequency using the data input controls
which are the two concentric knobs on the right. The smaller
of the 2 knobs controls the .1 MHz and .05 MHz digits. The
outer knob changes the | MHz and 10MHz displays. The
selected frequency will appear in the display and be placed in
memory.

Select a waypoint | radial by first depressing the DATA button.
This will cause the radial for the previous waypoint 1 toappear
in the data display over the annunciation RAD. Select the
radial with the data input controls. The outer knob controlsthe
10° and 100° digits; the center knob IN position controls the
1° and the center knob OUT position controls the 0.1° digit.
The selected radial will appear in the display and be placed in
memory.

Select a waypoint 1 distance by again depressing the DATA
button, causing display of the previous waypoint [ distance in
the data display over the annunciation DST. Select the distance
with the data input controls. The outer knob controls the
10 NM digit, the center knob IN position controls the | NM
digit, and the center knob OUT paosition controls the 0.1 NM
digit. The selected distance will appear in the display and be
placed in memory.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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NOTE

Throughout this sequence, the number 1 over
DSP annunciation will blink. It will stop
blinking and remain steady only when the
waypoint number in DSP is the same as the
waypoint number in USE. This is a safety
feature,

(b) Load Remaining Waypoini Data

(c)

(1) Put waypoint 2in the DSP window by depressing DSP button.
The data display will automatically display the frequency of the
last selected number 2 waypoint and FRQ will be annunciated.
All other displays will remain as before. Waypoint 2 may now
be loaded the same as waypoint 1 was previously.

(2) The remaining waypoinis may be loaded in a similar manner.
Takeoff and Fly to Waypoint |

Before takeoff, check to be sure that RNV/ENR is still the active
mode, then depress the DSP button to place waypoint | in the
DSP posmon The selected waypoint 1 frequency will automatically
appear in the data display.

Depress the DATA button to check the radial, and again to check
distance in the data display.

Now depress the USE button to place waypoint ! in the USE
position. The number 1.in the DSP posiuon witl stop blinking, in-
dicating that the displayed data and “in use™ data are the same,

After takeofl, and line of sight altitude is reached, the DME will
lock on. The dashes that were present in the distance display of
the KNS 80 will disappear and display distance to waypoint I, CDI
or HSI will also be MNagged until both VOR and DME are valid.

Ground speed and time-to-station information will not be accurate
unless flying directly to or from the VORTAC or waypoint.

‘REPORT: VB-1332 ISSUED: JUNE 15, 1988
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ATy

(d)

(O]

CAUTION

When installed, an RMI will continue to
display the bearing to the VOR station; it will
not display bearing to th: RNAV waypoint.

Soon after being on course direct to waypoint |, ground speed and
TTS will become accurate.

At this point you may also want to check the ident of the VOR by
pulling the ON/OFF/ Volume switch to place it in the OUT posi-
tion. When satisfied, return the switch to the IN position to mute
the ident tones.

Change Over to Waypoint 2

Depress the DSP button and the number 2 will appear (blinking)
over the DSP annunciation and the waypoint 2 frequency will
appear in the data display. The DME display will not change
because waypoint 1 data is still “in use™. At this point, if desired,
waypoint 2 radial and distance data may be rechecked by depressing
the DSP button for each.

When satisfied, depress the USE button to put waypoint 2 data
“in use™, The number 2 will appear in the USE annunciated space;
the number 2 in the DSP space will stop blinking. Waypoint 2
frequency will automatically appear.

Following VOR/DME receiver acquisition of the new VORTAC
frequency, distance display will begin reading distance (NM),
ground speed (KT) and TTS (MIN) to waypoint 2. The CDI
TO/FROM flag will move to the TO position and continue flying
course directly to waypoint 2.

Flying Direct to a VOR/DME Facility

(1) Depress the VOR button and RNV/ENR will disappear from
the mode annunciator and VOR will appear. The distance
display will change to show distance to the VORTAC instead
of 1o the waypoint. Ground speed (KTS) and time-to-station
(MIN) displays will also change accordingly.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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Center the needle to the CDI and you will be on a course direct
to the VORTAC. However, the CDI will display conventional ™™
(angular) crosstrack deviation of +/- 10° full scale. -

(2) Push the VOR button agam and VOR/PAR mode will appear
with linear crosstrack deviation displayed on the CD] as +/-§
NM full scale (asin RNV/ENR). This permits {lying accurately
direct to the station or on a parallel course up to S NM either
side of the direct course.

CAUTION

Whenever (lying directy to or froma VORTAC
facility, always select either the VOR or
VOR/PAR mode.

(f) Tune an ILS Frequency Without Losing DME

To retain DME, depress the HOLD button. Now select the ILS
frequency using the data input controls and checking it in the
data display. HLD will now annunciate. The distance will continue
to read to the VORTAC and VOR/PAR function will remain —
annunciated along with the active ILS function.

3

Now reselect the same VOR and the ILS annunciation will cancel
and it will revert back to VOR/PAR mode. HLD will cancel since
VOR and DME frequency are again the same. The DME HOLD
button will remain depressed (it is a two position button). Thus the
HOLD button functions as a Hold ARM when in the IN position
and actual Hold (HLD) annunciation occurs only when VOR/ILS
and DME frequencies are different.

1If the HOLD function is mistakenly used in the RNAV modes, as
‘soon as the frequency is changed, the HLD function will annunci-
ate, DME displays (NM, KT, and MIN) will flag (display dashes)
and the CDI or HSI will flag since this is not a valid RNAYV signal.
Use of HOLD in VOR PAR mode will result in a CDI or HSI flag
and the DME displays will be to the VORTAC on ROLD.

(8) RNAV Approach f“\
The RNV APR mode may be used for runway location (by placing

a waypoml at the approach end of the runway) during an approach
to an airport.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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If in the RNV ENR mode, depress the RNAV pushbutton and
RNV APR mode is immediately activated. In RNV APR the
deviation needle on the CDI will display crosstrack deviation as
+/- 1% NM full scale, or ¥4 NM (1519 ft.) per dot. All other aspects
of the RNV APR mode are identical with the RNV ENR mode.

Prior to beginning the approach, it is reccommended that the way-
points and corresponding waypoint numbess be assigned as follows
to reduce pilot workload during the final approach segment:

Waypoint Number

Use repetitively for initial and intermediate fixes. See
note below.

Final Approach Fix (FAF) Coordinates.

Missed Approach Point (MAP) Coordinales.

Missed Approach Fix (MAF) Coordinates.
NOTE

If flying an autopilot coupled approach, the
pilot should revert to HEADING mode at the
waypoint to make the required course
corrections while revising the KNS 80 waypoint
number 1. Do not adjust the controls for setting
waypoint when in RNAV mode or the VOR
frequency when USE and DSP are showing the
same number and the autopilot is coupled to
the KNS 80 system.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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FINAL APPROACH PLANNING o~

if the length of the final approach segment for a given angle of intercept
is less than the figures given below, a satisfactory approach will not be
obtainable. The figures are in accordance with FAA Advisory Circular 90-
45A, Appendix D, guidelines for establishment of IFR approaches.

MINIMUM LENGTH OF FINAL APPROACH SEGMENT
: IN NAUTICAL MILES

Approach | Category Approach Magnitude of Turn Over Final
Category | Speed Requirements| Approach Waypoint (Intercept Angle)

10°) 20° 1 30° | 40° | 50° | 60°
A Less than 91 knots | 10} 15] 20| 30 | 40 ] 5.0
91 to 120 knots 15] 20} 25 35| 45| 55
C 121 to 140 knots 201 25130} 40 | S0 | 60

~
SECTION 5 - PERFORMANCE ) -
No change.
SECTION 6 - WEIGHT AND BALANCE
Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the basic Pilot's Operating Handbook.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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SECTION 7 - DESCRIPTION AND OPERATION

The KNS 80 is a panel mounted navigation system consisting of a
VOR/Localizer Receiver, DME Interrogator, RNAV Computer, and Glide
Slope Receiver in a single unit. When combined with an appropriate CDI
Indicator, the unit becomes a complete navigation system featuring two
modes of VOR, two modes of RNAV, and ILS. The unit also simultaneously
displays distance to station (waypoint), velocity to station (waypoint), time
to station (waypoint), and chosen parameter (frequency, radial or distance)
of one of the four waypoints. Separate system flexibility is maintained witha
DME HOLD button which allows “freézing” the DME frequency while
tuning to a different ILS or VOR frequency. The various modes, (VOR,
VOR PAR, RNV ENR, and RNV APR), are selected by pressing the
appropriate VOR or RNAYV pushbutton. Ifan 1LS frequency is placed in the
active data, the system will automatically go to the ILS mode. When
swilched out of an ILS frequency the system will revert back to the mode in
which it was at the time the ILS frequency was selected.

When energized, the system will go to the mode in which it was when
switched off. In addition, it will retain all waypoint data through a power
shutdown.

Additional features include an automatic dimming circuit to
compensate for changes in ambient light level, and a CMOS memory
powered by two silver-oxide watch cells enabling long term waypoint
storage (2 years typical cell life). If the batteries should become weak,
waypoint storage will be lost and the radio will tune to 110.00 MHz,
waypoint 1 in USE and DSP, VOR mode, and dashes in the DME display.
The unit may then be operated normally during the flight, but no memory
will be retained after turning the radio master switch OFF,

The KNS 80 Digital Area Navigation System consists of the following
controls and displays:

DISPLAYS

(a) NM Display
(1) VOR and VOR PAR (VOR Panallel) Modes
Displays DME distance.
010 99.9 NM in 0.1 NM steps, 100 to 200 NM in | NM steps.
Mast significant digit is zero blanked.
Displays dashes whenever DME goes into seasch.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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(2) RNV APR and RNV ENR Modes
Displays RNAYV distance 1o waypoint.
0t099.9 NM in 0.1 NM Steps, 100 to 400 NM in | NM steps.
Displays dashes if DME is in search, if VOR flags, if DME and
VOR are tuned 1o different frequencies.

(b) KT Display
(1) VOR and VOR PAR Modes
Displays ground speed to the DME gtound station.
0 t0 999 knots in | knot steps.
Update rate is once per second.
Most significant digit is zero blanked.
Displays dashes whenever DME goes into search.
(2) RNV APR and RNV ENR Modes
Displays ground speed to the active waypoint.
0 to 999 knots in 1 knot steps,
Update rate is once per second.
Most significant digit is zero blanked. )
Displays dashes whenever DME goes into search.

{c) ILS Display
Indicates that the frequency in use is an ILS frequency.

(d) MIN Display

(1) VOR and VOR PAR Modes
Displays time to DME ground station.
0 to 99 minutes in 1 minute steps.
Most significant digit is zero blanked.
Displays dashes whenever 'DME goes into search or when
calculated value exceeds 99 minutes.

(2) RNV APR and RNV ENR Modes
Displays time to the active waypoint.
0 to 99 minutes in | minute steps,
Most significant digit is zero blanked.
Displays dashes if DME is in search, if VOR flags, if DME and
VOR are tuned to different frequencies, or if calculated
value exceeds 99 minutes.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
912, 10of 14



£,

PIPER AIRCRAFT CORPORATION SECTION 9
PA-46-350P, MALIBU SUPPLEMENT 1

(e)

N

(8

FRQ, RAD, DST Display

(1) FRQ Mode
Displays frequency from 108.00 1o 117. 95 MHz.
| MHz digit overflows into (or underflows from) 10 M Hz digit.
Rolls over from 118 to 108 or vice versa.
Least significant digit displays only zero or five.

(2) RAD Mode
Displays ground station radial on which the waypoint is located
from 0.0 to 359.9 degrees.
The two most significant digits are zero blanked.
10 degree digit overflows into (or underflows from) 100 degree
digit.

(3) DST Mode
Displays the distance. offset of the waypoint from the ground
station over range of 0.0 to 199.9 NM.
The two most significant digits are zero blanked.
10 NM digit overflows into (or underflows from) 100 NM digit.
The two most significant digits roll over from 190 10 0 NM and
vice versa.

USE Display

Displays waypoint number of data actually being used by system.
In VOR Modes only the frequency has meaning.

Range | 10 4.

When changed always takes on new value equal to DSP value.

DSP Display

Displays waypoint number of data being displayed.
Range | to 4.

When changed increments by 1.

Rolls over at 4 and blinks when not equal to USE value.

(h) PAR, VOR, ENR, APR, RNV Displays
System status lights,
() HLD Display
Indicates when the frequency to which the DME is actually tuned
is different from the frequency to which the VOR is tuned.
(j) Course Deviation
Located on remote indicator. When flagged, the needle centers.
“(I) VOR Mode
Full scale sensitivity equals +/- 10°,
ISSUED: JUNE 15, 1988 REPORT: VB-1332
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(2) VOR PAR Mode
Full scale sensitivity equals +/- 5 NM,
Flagged if VOR or DME data is invalid, or if the VOR and
DME are tuned to different channels.

(3) RNV ENR Mode
Full scale sensitivity equals +/- 5§ NM.
Flagged if VOR or DME data is invalid, or if the VOR and
DME are tuned to different channels.

(4) RNV APR Mode
Full scale sensitivity equals +/- 1.25 NM,
Flagged if the VOR or DME data is invalid, or if the VOR and
and DME are tuned to different channels.

(5) ILS Mode
Full scale sensitivity equals 3 to 6 degrees (depending upon
ground facility).
Flagged if localizer data is invalid.

CONTROLS

(a)

(b)

«©)

(d)

VOR Button
Momentary pushbutton.

~

When pushed while system is in either RNV mode causes system -

to go to VOR mode.
When pushed while system is in either VOR mode causes system
to toggle between VOR and VOR PAR modes.

RNAYV Button

Momentary pushbutton.

When pushed while system is in either VOR mode causes system
1o go to RNV ENR mode.

When pushed while system is in cither RNV mode causes system
to toggle between RNV ENR and RNV APR modes.

HOLD Button

Two position pushbutton.

When in depressed position inhibits DME from channeling to new
frequency.

USE Button

Momentary pushbutton.

Causes active waypoint to take on same value as displayed waypoint
and data display to go to FRQ mode.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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(e)

n

)

(h)

W

DSP Button

Momentary pushbutton. _

Causes displayed waypoint to increment by | and data display to
go to FRQ mode.

DATA Button

Momentary pushbutton.

Causes waypoint data display to change from FRQ to RAD 1o DST
and back to FRQ.

OFF/ON/ldent Control
(1) Power OFF-ON/Volume Function
Rotate clockwise for power ON.
(2) VOR Audio Level Control
Rotate clockwise for increased audio level.
(3) VOR IDENT Mute Function
Push-Pult switch.
Enables the VOR ldent tone to be heard in OUT position.

Data Input Controtl
Dual concentric knobs. Center knob has IN and OUT positions.
(1) Frequency Data
Outer knob varies | MHz digit.
A carry occurs from units to tens position.
Rollover occurs from (17 to 108.
Center knob varies frequency in 50 KHz steps.
(2) Radial Data
Outer knaob varies 10 degrees digit.
A carry occurs from the tens to hundreds position.
Rollover to zero occurs at 200 NM.
Center knob IN position varies | NM digit.
Center knob OUT position varies 0.1 NM digit.
(3) Distance Data
Outer knab varies 10 NM digits.-
A carry occurs from the tens to hundreds place.
A rollover to zero occurs at 200 NM.
Center knob IN position varies | NM digit.
Center knob OUT position varies 0.1 NM digit.

Course Select Knob

Located in remote unit.

Selects desired course through the VOR ground station or way-
point.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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For additional information consult the King KNS-80 Pilot's Guide. )
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 2
FOR
KING KNS-81 AREA NAVIGATION SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the King KNS-81 Area
Navigation System is installed per Piper Drawing No. 89953-2. The
information contained herein supplements or supersedes the information in
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 thissupplement, consult the basic

MPiIot’s Operating Handbook and FAA Approved Airplane Flight Manual.,

¢

FAA APPROVED ‘& lg"-ﬂ'ﬂi——

D. H. TROMPLER

D.0.A. NO. SO.-|

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

#™DATE OF APPROVAL August 26, 1988
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SECTION 1 - GENERAL
~
This supplement supplies information necessary for the operation of the~
airplane when the optional King KNS-8! Area Navigation System is
installed in accordance with FAA Approved Piper data.

SECTION 2 - LIMITATIONS

(a) The Area Navigation may be used asthe primary navigation system
under IFR conditions on approved approach procedures,
approved airways, or random area navigation routes only when
approved by Air Traffic Control.

(b) The Area Navigation (RNAV) modes and the VOR PAR mode
may only be used with co-located facilities (VOR and DME
signals originate from the same geographical location).

SECTION 3 - EMERGENCY PROCEDURES
No change. N

SECTION 4 - NORMAL PROCEDURES
AREA NAVIGATION FUNCTIONAL TEST

The following procedure applies only to airports equipped with, or in

range of, a co-located VOR/DME station.

(a) Place the KNS 81 in VOR mode.

(b) Find and record the angle from the VOR station by centering the
course deviation needle and the TO/FROM flag giving a FROM
indication.

(c) Program a waypoint radial angle equal to the OBS value deter-
mined in Step (b).

(d) Program a waypoint distance equal to the indicated DME value.

(¢) Place the KNS 81 in RNV.

The KNS 81 is operating properly if the distance to waypoint is 0
+/- 1.0 NM and the course deviation needle is within a dot of being ~
centered.
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PROGRAMMING

Pertinent information (waypoint number, station frequency, waypoint

~ radial, and waypoint distance) for up to nine waypoints is entered into the

memory. Programming may be completed prior to takeoff or during the
flight. Any combination of navigational facilities (RNAV waypoint,
VOR /DME, ILS) may be loaded into the computer; however, it is desirable
that :ach facility be numbered and loaded into the computer in the sequence
it will be used.

(@) RNAV WAYPOINTS

(1) Turn the system on by rotating the ON/OFF switch clockwise.

(2) Put waypoint I in the WPT window by tuming the WPT knob.
Tum the knob in either direction to get “1*.

(3) Select the waypoint 1 frequency using the data input controls.

(4) Select the waypoint_| radial by depressing the DATA button.

~ This will move the é (caret) from FRQ to RAD. Select
the new radial with the data input controls,

(5) Select the waypoint | distance by again depressing the DATA
button. This will move the >J from RAD to DST, Select
the new distance with the data input controls.

(6) This completes the programming for the first waypoint. Follow
these procedures for all selected waypoints up to a maximum
of nine.

(b) CONVENTIONAL VOR

(1) The programming technique for conventional navigation
directly toward or away from a VOR facility without a
colocated DME is similar to that for RNAV waypoints.
Inputting the waypoint number and frequency into the
memory is accomplished in the same manner, The RAD and
DST displays will display dashes during VOR and VOR
PAR operation. ‘

(c) ILS APPROACH (Front course and Back course)
(1) Programming an ILS approach is accomplished in the same
manner as programming conventional VOR,

(d) MISSED APPROACH
(1) If the published niissed approach utilizes an RNAV waypoint
or VOR facility, it may be entered into the memory any time
prior to the approach. This is accomplished in the same
manner set forth in CONVENTIONAL VOR and RNAV
WAYPOINTS in this section.

ISSUED: JUNE 15, 1988 REPORT: VB-1332

Jof12, 919



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENT 2 PA-46-350P, MALIBU

(¢) INFLIGHT

(1) Preset waypoints may be recalled from memory and put into _,,
active use as required. ™
Tum the WPT knob as required to select the desired waypoint.
The preset waypoint number, frequency, radial and distance
will appear in their respective displays. The WPT display
will blink to indicate that the waypoint displayed is other
than the active waypoint.

(2) Verify that the data is correct.

NOTE

Revisions to the waypoint data can be
programmed at this time by entering the new
waypoint parameters,

(3) When return to the active waypoint is desired press the RTN
button. The active waypoint, along with its data, will be
displayed.

(4) When navigation to the displayed (blinking WPT) waypoint is -
desired, press the USE button. The WPT display will cease .
blinking and the displayed waypoint becomes the active
waypoint.

RNAV OPERATION

If the system is receiving valid signals from a co-located VOR-DME
facility, it will supply linear deviation information to the Horizontal
Situation Indicator (or Course Deviation Indicator). Enroute (RNV)
sensitivity, available by turning the MODE selector knob until RNV is
displayed, provides a constant course width of +/- 5§ NM full scale.

Approach (RNV APR) sensitivity, available by tumning the MODE
sclector knob until RNV APR isdisplayed, provides a constant course width
of +/- 1% NM full scale. Approach sensitivity should be selected just prior to
final approach course interception. Time and distance to the station, and
computed ground speed are displayed on the DME display.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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‘CONVENTIONAL VOR OPERATION

A" VOR or VOR-PAR modes are sclected by turning the MODE selector

" knobuntil VOR or VOR PAR is displayed. In VOR mode the remote DME
is automatically tuned when the KNS 81 is selected as the tuning source.
Upon Lock-on, distance, ground speed and time to the VORTAC station
will be displayed on the DME display. The HS1 (CDI) will display
conventional angular crosstrack deviation from the selected course (+/- 10°
full scale). In VOR-PAR mode, operation is identical to VOR except the
HSI (CDI) will display crosstrack deviation of +/- 5§ NM full scale from the
selected course. Course width will be constant irrespective of distance from
the VORTAC.

Anytime the RAD button is engaged, the radial from the station will be
displayed on the DME knots display along with an “F” on the DMEtime to
station display.

NOTE

The RAD switch is not the momentary type,
therefore, the switch must be pressed again for
o the normal DME information to be displayed.

CAUTION

Whenever flying directly to or from a
VORTAC facility, always select either the
VOR or VOR PAR mode.

ILS OPERATION

Whenever an ILS Frequency is put “IN USE” the mode display will
remain the same (either VOR, VOR PAR, RNAV, RNAV APR displayed)
but the RAD and DST displays will be blanked. Absence of the LOC/GS
functions is annunciated by the NAV and GS flags in the HSI (CDI). Only
angular deviation is provided in the ILS mode.

RNAV APPROACH

The RNAV Approach (RNV APR) mode may be used for runway

#™™ . location (by placing a waypoint at the approach cnd of the runway) during

an approach.to an airport. Turn the MODE selector knob to select RNV

APR. In RNV APR the deviation needle on the HSI (CDI) will display

crosstrack deviation of +/- 1% NM full scale or %4 NM (1519 1t) per dot. All
other aspects of the RNV APR mode are identical to the RNV mode.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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NOTE N

Prior to beginning an approach (ILS, RNAYV,
VOR, etc.), it is recommended that the missed
approach navigation fixes be programmed into
the KNS 81. This will reduce pilot workload
during the final approach segment and
subsequent missed approach should this
become necessary.

FINAL APPROACH PLANNING

If the length of the final approach segment for a given angle of intercept
is less than the figures given below, a satisfactory approach will not be
obtainable, The figures are in accordance with FAA Advisory Circular 90-
45A, Appendix D Guidelines for Establishment of IFR Approaches.

MINIMUM LENGTH OF FINAL APPROACH SEGMENT
IN NAUTICAL MILES P

Approach | Category Approach Magnitude of Turn Over Final
Category | Speed Requirements | Approach Waypoint (Intercept Angle)

10° 1 20° | 30° | 40° | S0° | 60°
A Lessthan 9l knots | 10| 15 | 20 ] 30 | 40] 50
91 to 120 knots 151202535 ]|45] 55
C 121 to 140 knots 20| 25|30} 40| 50| 60

SECTION S - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE )
Factory installed optional equipment is included in the licensed weight --
and balance data in Section 6 of the basic Pilot’s Operating Handbook.
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SECTION 7 - DESCRIPTION AND OPERATION

£, The King KNS 81 is a navigation system combining a 200 channel

' VOR/Localizer receiver, a 40 channel glide slope receiver and a digital
RNAYV computer with a capability of preselection and storage of 9
VOR/LOC frequencies and 9 sets of RNAV waypoint parameters. A DME
System must be used in conjunction with the KNS 81.

The KNS 81 can be operated in any one of three basic modes: VOR,
RNAYV, or ILS. To change from onc mode to another, the rotary MODE
selector knob on the left side of panel is used. The ILS Meode is entered
automatically whenever an ILS frequency is channeled as the ACTIVE
frequency. The display will annunciate the mode by lighting a message
beside the WPT display, except in the ILS mode. In this case, the RAD and
DST displays are blanked to denote the ILS mode. In addition to the
standard VOR and RNAV enroute (RNV) modes, the KNS 81 has a
constant course width, or parallel, VOR mode (VOR PAR)and an RNAV
approach mode (RNV APR). The same rotary MODE selector knob is used
to place the unit in cither of these secondary modes.

All waypoint information, station frequency, waypoint distance, and
™ waypoint radial are entered with the increment/ decrement rotary switch on
' the right side of the pancl and displayed in their respective displays. The

small knob affects the least significant digits while the large knob changes the

most significant digits, The tenth’s position of waypoint radial and distance -
can be changed by pulling the small knob to the OUT position. The type of

data being selected is indicated by the illuminated carets (O ) located by

either FRQ, RAD, or DST. Frequency, radial or distance information fora

waypoint can be selected sequentially by pressing the DATA push button.

The increment/decrement switch changes only the information being

displayed with the carets,

The KNS 81 can store frequency, radial, and distance information for up

to nine waypoints. The waypoint number of the data being displayed is

- located above the message WPT. The waypoint number is changed by

rotating the WPT selector knob (small center knob) on the left side of the

panel. If the waypoint in use is different than the displayed waypoint (WPT

blinking), pressing the USE button will cause the displayed WPTtobecome

the waypoint in use. Additional features include an automatic dimming

<« circuit to compensate for changes in ambient light level and a non-volatile

memory. When energized, the system will go to the mode in which it was

when switched off. In addition, it will retain all waypoint data through a

power shutdown. A non-volatile memory enables indefinite waypoint
storage with no batteries required.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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The KNS 81 Digital Area Navigation System consists of the followmg

displays and controls:

MODE SELECTOR KNOB

KNS 81 DIGITAL AREA NAVIGATION SYSTEM
Figure 7-1

DISPLAY

TN
[ au

DATA
INPUT CONTROL

ON/OFF
1DENT CONTROL

(a) FRQ, RAD, DST Display

¢))

¢

FRQ Display

Displays frequency from 108.00 to 117,95 MHz in increments
of .05 MHz.

Least significant digit displays only zero or five.

Rolls over from 117 to 108 or vice versa.

| MHz digit overflows into (or underflows from) 10 MHz digit.
RAD Display

Displays ground station radial on which the waypomt is located
from 0.0 to 359.9 degrees,

The two most significant digits are zero blanked.

Displays radial from VOR station when' CHK button is de-
pressed.

digit.
Display is dashed in VOR modes and blanked if an ILS fre-
quency is selected.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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(3) DST Display

Displays the offset distance of the waypoint from the ground
o station over a range of 0.0 to 199.9 NM.
The two most significant digits are zero blanked.,
The two most significant digits roll over from 190to 0 NM and
vice versa,
Displays distance from the VORTAC (blanked if VOR) station
when CHK button is depressed.
Display is dashed in VOR modes and blanked if an ILS fre-
quency is sclected.

(b) VOR, PAR, RNAV, RNV APR Displays
System mode lights.

{c) WPT Display
Displays waypoint number (1 to 9) of data being displayed.
WPT display blinks when waypoint number displayed is not the
same as that being used.

(d) Carets (> < ) Display

Indicates which waypoint data (FRQ, RAD, or DST) the incre-
7 ment/decrement rotary switch will change.
Display is cycled by depressing the DATA button.

(¢) DME Display (Remote)
Displays NM to/from the waypoint/station, KT ground speed and
MIN time to the waypoint/station.
Displays bearing from the waypoint/station instead of ground
speed when the KNS 81 RAD button is depressed.
Displays F (for FROM) instead of MIN when the KNS 81 RAD
button is depressed.

(N RMI Display (Optional)
Displays the bearing to the waypoint/station.

(g) Course Deviation Display
Located on remote indicator. When flagged, the needle centers.
(1) VOR Maode
Full scale sensitivity equals +/- 10°,
A (2) VOR PAR and RNV Modes
o Full scale sensitivity equals +/- 5§ NM.
Flagged if VOR or DME data is invalid or if VOR and DME
are tuned to different frequencies.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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(3) RNV APR Mode .
Full scale sensitivity equals +/- 1.25 NM. ™,
Flagged if VOR or DME data is invalid or if VOR and DME
or tuned to different frequencics.
(4) ILS Mode ‘
Full scale sensitivity equals +/- 3 to 6 degrees (depending upon
ground facility).
Flagged if Localizer data is invalid.
Glide Slope only flagged if GS data is invalid,

CONTROLS

(a) WPT/Mode Control
Dual concentric knobs.
(1) The outer knob selects the MODE of unit operation. Turning
the knob clockwise causes the mode to sequence through
VOR, VOR PAR, RNV, RNV APR and then back to the
VOR mode.

(2) The center knob selects the WPT to be displayed. Turning the
knob causes the displayed waypoint to increment by one e\
through the waypoint sequence of 1,2,.....8,9,1.

(b) USE Button
Momentary pushbutton which, when pressed, causes the active
waypoint to take on the same value as the displayed waypoint.

() RTN Button
Momentary pushbutton which, when pressed, causes the active
waypoint to return to the display.

(d) RAD Button
The KNS 81 is normally operated with the RAD button not de-
pressed. Push on; -push off button which, when pushed on,
causes the radial from the waypoint/station to be displayed
instead of ground speed and F to be displayed instead of time
on the remote DME display.

(¢) CHK Button
Momentary pushbutton which, when pressed, causes the raw radio "™
data from the NAV Receiver and DME to be displayed. The -
radial from the VOR Ground Station will be displayed on the
RAD display and the distance from the station will be displayed
on the DST display. There is no effect on any other data output.
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(f) DATA Button
Momentary pushbutton which, when pressed, causes the caret (><)
i display to change from FRQ to RAD to DST and back to FRQ.

(g) OFF/PULL 1D Control
Rotary switch/potentiometer which, when turned clockwise, applies
power to the KNS 81 and increases NAV audio level. The switch
may be pulled out to hear VOR ident.

(h) DATA INPUT Control

Dual concentric knobs with the center knob havingan INand QUT

position.

(1) Frequency Data
The outer knob varies the § MHz and 10 MHz digits and the
center knob varies the frequency in .05 MHz increments with
carry to/from the .1 MHz digit regardless of whether the
switch is in its IN or OUT position,

(2) Distance Data
The outer knob varies the 10 NM digit with a carryover occur-
ring from the tens to hundreds place. The center knob in the
i IN position varies the ! NM digit and in the OUT position
varies to 0.1 NM digit.

For additional information consult the King KNS-8! Pilot’s Guide.
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 3
FOR
MINNEAPOLIS HONEYWELL WEATHERSCOUT
WEATHER RADAR SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane -Flight Manual when the Minneapolis
Honeywell WeatherScout Weather Radar System is installed per Piper
Drawing 84398-8. The information contained herein supplements or
supersedes the information in 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 APPROVEDJ_—MM

D. H. TROMPLER

D.0O.A. NO. SO.-1

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL August 26, 1988

ISSUED: JUNE 1S, 1988 REPORT: VB-1332
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of tht.
airplane when the optional Minneapolis Honeywell WeatherScout Weather
Radar System is installed.
SECTION 2 - LIMITATIONS

Do not operate the radar during refueling operations orin the vicinity of
trucks or containers accommoding flammables or explosives. Do not allow
pctsonncl within 15 feet of area being scanned by antenna when system is
transmitting.

SECTION‘S - EMERGENCY PROCEDURES
No change,
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SECTION 4 - NORMAL PROCEDURES
m\. (a) SYSTEM CONTROLS

® q

)
D _ﬁ

i

@écge

0

T

19 il

INDICATOR CONTROLS AND DISPLAY FEATURES

Figure 4-1

(1) MODE Selector
a. OFF
b. SBY
c. TEST

d. WX
e. CYC

™~ f. MAP

(2) INT

All power is off.

Standby mode is used for system warmup.
The antenna is not radiating energyin SBY.
Weather colors are displayed for preflight
test,

Normal weather detection mode.

Cyclic contour mode activated alternate
flashing of red, intense storm cells, with a
black background color for added warming
emphasls

Activates groundmapping for identification
of prominent terrain features.

Rotary control used to regulate brightness
(INTensity) of display.
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)

(O)

(3)

(6)

™

8

TILT

RANGE
12/30/60/90

Range Field
Test Field
Range Mark

Identifier
Mode Ficld

Rotary control used to adjust antens’
elevation position. Control indexes incre-
ments of tilt from 0 to 12 degrees up or
down.

Rotary switch used to select one of four
ranges.*

Maximum selected range is displayed.
Maximum range is always displayed when
indicator is in on-condition.

Test block displays three illumination
levels,

Individual label displayed for each range
mark.

Operating mode is displayed as WX or

cYC. o,

When system is first turned on, WAIT is-
displayed until system times cut (30-40
seconds).

(b) PRELIMINARY CONTROL SETTINGS
Place the Indicator controls in the following positions before
applying power from the aircraft electrical system:

MODE”'ec‘or.‘l.l..‘.'..l...'...‘.“OOOOII..'..'IC OFF
INTensity control...oeeeeeeeccnrsvenes Fully counterclockwise
TILT control.....coconvveevccesscsscesscessse Fully upward

RANGE switch....

cssserescessrssssssseses 12 nautical miles

(c) OPERATIONAL CONTROL SETTINGS
(1) Rotate MODE selector clockwise to SBY to bring system into

ON condition,
30-40 seconds.

(2) Note that WAIT is displayed during warm-up period oﬁ-%\

(3) Rotate MODE selector to desired operating mode.
(4) Set RANGE switch to desired range.
(5) Adijust TILT control for desired forward scan area.

REPORT: VB-1332
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(d) PRECAUTIONS
(1) I the radar is to be operated while the aircraft is on the ground,
0 direct nose of aircraft such that antenna scan sector is free of
large metallic objects (hangars, other aircraft) for a distance of
100 yards (90 meters), and tilt antenna fully upward.

WARNING

Do not operate the radar during refueling
operations or in the vicinity of trucks or
containers accommodating flammables or
cxplosives; do not allow personnel within 15
feet of area being scanned by antenna when
system is transmitting.

(2) Flash bulbs can be exploded by radar energy.

(3) Since storm patterns .are never stationary, the display is
constantly changing. Continued observation is always advis-
able in stormy areas.

~ SECTION 5 - PERFORMANCE

No change.
SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the basic Pilot's Operating Handbook.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
Sof6, 933



SECTION 9 PIPER AIRCRAFT CORPORATION -
SUPPLEMENT 3 PA-46-350P, MALIBU

THIS PAGE INTENTIONALLY LEFT BLANK

REPORT: VB-1332 ISSUED: JUNE 15, 1988
934, 60f6 . '



PIPER AIRCRAFT CORPORATION SECTION 9
PA-46-350P, MALIBU SUPPLEMENT 4

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 4
FOR
EMERGENCY OXYGEN SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Emergency Oxygen
System is installed per Piper Drawing No. 83985-2. The information
contained herein supplements or supersedes the information in 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

ml’ilot's Operating Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVED.&’L&IAM‘LL"

D. H. TROMPLER

D.O.A. NO. SO.-1

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

smDATE OF APPROVAL _August 26, 1988

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of thcm
airplane when the optional Emergency Oxygen System is installed in -
accordance with FAA Approved Piper Data,

SECTION 2 - LIMITATIONS

The following placard is installed on the right cabin side panel,
immediately forward of the copilots air vent, and the right aft facingseat, aft
ofthe air vent.

EMERGENCY OXYGEN

IN DRAWER UNDER SEAT PULL MASK
OUT OF DRAWER FULLY AT FULL
EXTENSION GIVE CORD A TUG
MAXIMUM DURATION — IS MINS
SEE POH
NO SMOKING WHILE IN USE
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SECTION 3 - EMERGENCY PROCEDURES

: In the event that the emergcncy oxygen system is necded, proceed as
follows:

Mask compartment(s) ......... teessesesecsenernatsana ceeses OPEN
Masks........ fetreeiiessannens REMOVE and extend lanyard
to full length; tug to activate

generator. Unfold and don

mask(s). -
Flow Indicaton(s) ....oveeeerocrceonnsenns e+ green area in bottom
of accumulator INFLATES,
indicating oxygen flow,
Cabin Altitude ....ovoverriinnccccnnsans REDUCE to a safe altitude

consistent with terrain before the 15
minute oxygen supply is fully depleted.

NOTE

Descent should be started as soon as possible in
order to assure that flow rate remains adequate
throughout the descent. Refer to SECTION 3
of the basic POH and FAA Approved AFM
for emergency descent procedures. This
system, once activated, cannot be turned off.

WARNING
No smoking while oxygen is in use. Remove oil

and grease (including lipstick, chapstick,
makeup, etc.) before using oxygen.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 4 - NORMAL PROCEDURES

Prior to each flight, turn on the master switch and check that the amber ™

OXYGEN annunciator light is not illuminated. If the annunciator is
illuminated, one or more of the oxygen generators should be replaced. In
addition, check the oxygen masks and hoses for accessibility and condition.

SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the Airplane Flight Manual,

SECTION 7 - DESCRIPTION AND OPERATION OF THE
EMERGENCY OXYGEN SYSTEM

The optional emergency oxygen system consists of three “two-man™
chemical oxygen generators, which provide sufficient oxygen flow for six
people, during a descent from 25,000 feet to 12,000 feet or below, fora 15
minute time period. Once an oxygen generator is activated, it will continue
to produce oxygen until depleted; no shut-off provisions are provided. Each
generator has two oxygen masks connected, either of which is capable of
activating the gencrator. The masks are accessible from each crew/passenger
seat,

The system consists of two major assemblies, the crew assembly and the
passenger assembly.
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The crew assembly is located under the copilot’s seat and contains one
two-man oxygen generator and two masks mounted on a sliding tray. The
tray is accessible from the aisle between the pilot's and copilot’s seats and is
pulled out from under the seat to expose the two masks. Each mask is
connected to the generator with a clear plastic tube and lanyard. The tube
delivers oxygen to the mask when the lanyard is pulled out, releasing the
firing mechanism, which activates a chemical reaction within the oxygen
generator. Each generator has two over-pressure relief valves to prevent
excessive pressure in the generator, in the event of a malfunction or delivery
tube restriction. When activated, the generator delivers oxygen to both
attached masks simulatancously.

The passenger assembly is located in the drawer in the right aft facing
passenger scat base. The drawer is accessible from the aft side of the base,
under the seat bottom and is pulled aft to expose the four masks. The two
inboard masks are attached to one gencrator, while the two outboard masks
are attached to the second generator. Either of the four masks will reach any
of the four passenger seat locations. Activation of the gencrators jsthe same
as the crew installation; pulling out the lanyard attached to the mask.
Operation of the passenger provisions are identical to that of the crew.

Placards are provided on the side panel outboard of the copilot’s seat
and the right aft facing seat, stating the location and operation of the oxygen
system, and that smoking is prohibited while oxygen is in use.

An amber OXYGEN annunciator is provided to inform the crew
whenever cither of the three oxygen generators has been activated. The
annunciator light is operated by a micro switch adjacent to each generator
firing mechanism. The light will continue to be illuminated until the
generator is replaced with a full one with an untripped firing mechanism.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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COCKPIT
‘UNIT-A
SEE SKETCH A

. OXYGEN MASKS

. OXYGEN LINES

. OUTLET BASE OF
OXYGEN GENERATOR

. PROTECTIVE COVER

. LANYARDS

. COCKPIT UNIT

. CABIN UNIT

CABIN UNIT-8

SEE
SKETCH A

SNONSL W -

OXYGEN SYSTEM INSTALLATION
Figure 7-1.
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 8
FOR
PROPELLER HEAT, HEATED WINDSHIELD AND
WING ICE DETECTION LIGHT

This supplement must be attached to the Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual when any or all of the
following equipment is installed per the appropriate Piper Drawing: Prop
Heat - Dwg. No. 89664, Heated Windshield - Dwg. No. 82288 and Wing Ice
Detection Light - Dwg. No. 83978,

4™ The information contained herein supplements or supersedes the
information in 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 APPRovEl)gp_lrs'_éﬁg.&é—~
D. H. TROMPLE

D.0.A. NO. SO.-1
PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

™ DATE OF APPROVAL August 26, 1988

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 9 PIPER AIRCRAFT CORIFORATION
SUPPLEMENT § PA-46-350P, MALIBU

SECTION 1| - GENERAL
This supplement supplies information necessary for the operanon of the

airplane when the optional pmpel!er heat, heated windshield, and wing ice
detection light are installed in accordance with FAA Approved Piperdata.

SECTION 2 - LIMITATIONS

(a) This aircraft is not approved for flight in icing conditions.
(b) Under no circumstances should the heated windshield.be turned

on for a period exceeding 20 seconds unless the aircraft is in flight.

SECTION 3 - EMERGENCY PROCEDURES

No change.

SECTION 4 - NORMAL PROCEDURES

The equipment should be functionally checked for proper operation
prior to flight.

A check of the heated propeller can be performed by turning the PROP
HEAT switch ON and feeling the deice pads. The pads should become warm
to the touch.

CAUTION

To avoid possible windshield distortion during
ground operations, or during testing, do not
position the WSHLD HEAT switch to HIGH
for more than 20 seconds.

An operational check of the heated windshield may be done only if the
ambient temperature of the windshield is less than 115°F (46°C), and the
engine is running. To accomplish the check, turn one alternator OFF. Then,
while observing the operating alternator’s ammeter, position the WSHLD
HEAT switch, first to LOW, and then to HIGH. A load increase of
approximately 13 amps when set to LOW, with an approximate 10 amp
additional increase when set to HIGH, indicates normal operation.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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When in visible moisture at temperatures at or below +5°C and icing
conditions are anticipated, set the windshield heat switch to LOW. If low
windshield heat is inadequate or if icing isencountered at temperatures at or
below -15°C, set the windshield heat switch to HIGH,

NOTE

Depending on ambient temperatures, when
switching from HIGH to LOW windshield
heat, a WINDSHIELD HEAT FAIL
annunciation may occur until the windshield
surface temperature cools to the fow heat
temperature range.

Windshield heat may be used to help clear the windshield during descent
from high altitude.

SECTION 5 - PERFORMANCE
No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the Airplane Flight Manual.

SECTION 7 - DESCRIPTION AND OPERATION OF PROPELLER
HEAT, HEATED WINDSHIELD, AND WING ICE
DETECTION LIGHT

The presence of one or more items of deicing equipment does notimply
the capability to fly into forecast or knownicing. The equipment is provided
to enlarge the options available to the pilot as he takes appropriateaction to
avoid icing that is inadvertently encountered.

Controls for the components are located to the right of the control
quadrant on the auxiliary switch panel (Figure 7-1).

WING 1CE DETECTION LIGHT

Wing icing conditions may be detected during night flight by use of an
ice detection light installed on the lteft side of the forward fuselage. The light
is controlled by an ICE LIGHT switch (Figure 7-1) located on the deice
switch panel. Circuit protection is provided by an ICE circuit breaker
locatf.d in the EXTERIOR LIGHTS section of the pilot’s circuit breaker
panel.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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PROPELLER HEAT G\

Electrothermal propeller heat pads are bonded to a portion of the ™
leading edges of the propeller blades. The system is controlled by an ON-
OFF type PROP HEAT switch (Figure 7-1) located on the auxiliary switch
panel. Power for the propeller heat is supplied by the aircraft electrical
system through a PROP HEAT circuit breaker on the circuit breaker panel.
When the PROP HEAT switch is actuated, power is applied to a timer
through the PROP HEAT ammeter which monitors the current through the
propeller heat system.

Power from the timer is cycled to brush assemblies which distribute
power to slip rings. The current is then supplied from the slip rings directly
to the electrothermal propeller heat pads.

The Hartzell propeller is heated in a cycle which applies power to the
heat pads for approximately 90 seconds and then shuts off for
approximately 90 seconds. Once begun, cycling will proceed in the above
sequence and will continue until the system is turned off. The PROP HEAT
ammeter should indicate within the green shaded area during the portion of o~
the cycle when power is beingapplied. Thisindicates proper operation of the
system.

The propeller designation is: HC-12YR-1BF/F8074K
ELECTRIC HEATED WINDSHIELD
WARNING

Flight into known or fonm.st icing is not
approved. If icing is encountered, take
avoidance action immediately.

The clectrically heated left windshield is controlled by a HIGH-OFF-
LOW rocker type switch located on the deice switch panel. Circuit
protection is provided by the windshield CONTROL and POWER breakers
in the ICE PROTECTION section of the pilot’s circuit breaker panel.

CAUTION N

To avoid posible windshield distortion during
ground operations, or during testing, do not
position the WSHLD HEAT switch to HIGH
for more than 20 seconds.

REPORT: VB-1332 . ISSUED: JUNE 15, 1988
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DEICE SWITCH PANEL
Figure 7-1

A pre-takeoff operational check of the heated windshield may be done
only if the ambient temperature of the windshield is less than 115° F (46°C),
and the engine is running. To accomplish the check, turn one alternator
OFF. Then, while observing the operating alternator’s ammeter, position

aw=. the WSHLD HEAT switch, first to LOW, and then to HIGH. A load
/ increase of approximately 13 amps when set to LOW, with an approximate
10 amp additional increasc when set to HIGH, indicates normal operation.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 6
FOR
1CE PROTECTION SYSTEM
(APPROVED FOR FLIGHT INTO KNOWN ICING CONDITIONS)

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when Ice Protection System,
per Piper Drawing No. 89695-2, is installed. The information contained
herein supplements or supersedes the information in 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 APPROVEDJ:OJAM‘ZM_
D. H. TROMPLER

D.O.A. NO. SO-1
PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL _August 26, 1988

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENT 6 PA-46-350P, MALIBU

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplanc when the optional Ice Protection System is installed in accordance
with FAA Approved Piper data.

. SECTION 2 - LIMITATIONS

(a) The ice protection system was designed and tested for operation
in the meteorological conditions of FAR 25, Appcndlx C, for
continuous maximum and intermittent maximum icing conditions.
The ice ptotecnon system was not designed or tested for flight in
freezing rain and/or mixed conditions or for icing conditions more
severe than those of FAR 25, Appendix C. Therefore, lllght inthose
conditions may exceed the capabilitics of the ice protection system.

(b) Equipment reqmred for flight into known or forecast icing:
(1) Pneumatic wing and empennage boots and SURF DEICE an-
nunciation, -
(2) Wing ice detection light.
(3) Electrothermal propeller deice pads on the propeller blades.
(4) Electrically heated windshield and WSHLD HEAT annunciation.
(5) Heated lift detector.
(6) Heated pitot head.
(7)) Dual alternators.
(8) Dual vacuum pumps,
(9) Alternate static source.
(10) ANl equipment required for night IFR flight.

(c) If all the equipment listed is not installed and operative, the fol-
lowing placard must be installed in full view of the pilot.

WARNING

THIS AIRCRAFT IS NOT APPROVED FOR
FLIGHT IN ICING CONDITIONS.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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SECTION 3 - EMERGENCY PROCEDURES
WARNING

The malfunction of any required deice equipment
requires immediate action to exit icing conditions.
Depending on the severity of the icing encounter,
failure to take immediate positive action can lead to

rformance losses severe enough to make level flight
impossible. Therefore, upon verilication of a system
malfunction or failure, climb or descend out of icing
conditions if this provides the shortest route..If exit
must be made in level flight, consider the use of
maximum power and exit by the most direct route.
The effect of the additional fuel burned at higher
power settings on aircraft range must be considered
and an alternate airport chosen if necessary.

ALTERNATOR FAILURE IN ICING CONDITIONS (ALTERNATOR
#1 INOP or ALTERNATOR #2 INOP annunciator light illuminated)

NOTE

Anytime total tic bus voltage is below 25 Vdec, the
LOW BUS VOLTAGE annunciator will illuminate.

Verify failure ........0.v.... tisecennarrrrases CHECK AMMETER
Electrical load (if Low Bus Voltage
annunciator illuminated) ..........cccvvenen. Reduce until load is less
than 70 amps & LOW BUS
VOLTAGE annunciator extinguished.
Failed ALTR switch.....c.vvevenrencesenes cttssesrassssenans - OFF
Failed ALTR circuit breaker ..........ccvue.. .. CHECK and RESET
as required
Failed ALTR switch (after OFF at
least one second). v c.coveviieaciinannanas tesesesresnsnanas «ees ON
If power not restored: .
Failed ALTR switch.....o00vecencaen. teesees Crrerecsrescenea OFF
AMMELEr .. .oiciiieivecirecesstectvaansences Monitor and maintain

below 70 amps

While one alternator will supply sufficient current for minimum required
avionics and cockpit lighting, use of deicing equipment, particularly
windshield or propeller heat, may be limited. Immediate action should be
taken to avoid or exit icing conditions. Under no circumstances may the
total electrical load exceed 70 amps. The electric cabin heater, cabin
recirculation blowers, and position, sirobe, and landing lights should not be
used unless absolutely necessary.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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SINGLE YVACUUM PUMP FAILURE IN ICING CONDITIONS
(Reduced suction pressure and left or right flow button extended)

VACUUM LOW Annunciator...... Ceerrenens +o.. EXTINGUISHED

Although cither vacuum pump has sufficient capacity to operate the deice
boots and flight instruments in a normal manner, immediate action should
be taken to exit icing conditions.

PROPELLER HEAT SYSTEM MALFUNCTION

Excessive vibration may be an indication that the propeller heat is not
functioning properly.

Propeller control....ovoeeeversrecssreccescccnnnnassanan .« . EXercise

Propeller heat ammeter ...coovveneans ... check for proper indications:

: (a) ON (needle in green arc)

for approx. 90 seconds)

(b) OFF for approx. 90 seconds

A reading below the green arc during the ON cycle is an indication that the
propeller blades may not be deicing properly.

PROP HEAT switch ......cc00vveneeese... OFF if failure is indicated

WARNING

It is imperative that the PROP HEAT switch be
turned OFF if vibration persists. This can be a
symptom of uneven blade deicing which can lead to
propeller unbalance and engine failure.

Immediate action should be taken to exit icing conditions.

SURFACE DEICE MALFUNCTION

If SURFACE DE-ICE annunciator light remains illuminated more than 30
seconds, pull the surface deice circuit breaker. Immediate action should be
taken to exit icing conditions.

WINDSHIELD ANTI-ICE HEAT MALFUNCTION

If WINDSHIELD HEAT FAIL annunciator illuminates, immediately

select WSHLD HEAT switch to OFF, Take immediate action to exit icing
conditions. '

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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SECTION 4 - NORMAL PROCEDURES

™ The Piper Malibu is approved for flight into known icing conditions

/

when equipped with the complete Piper lce Protection System. Operating in
icing conditions of Continuous Maximum and Intermitient Maximum as
defined in FAR 25, Appendix C has been substantiated; however, there is no
correlation between these conditions and forecasts of reported “Light,
Moderate and Severe”™ conditions. Flight into severe icing is not approved.

Icing conditions can exist in any clouds when the temperature is below
freezing; therefore it is necessary to closely monitor outside air temperature
when flying in clouds or precipitation. Clouds which are dark and have
sharply defined edges usually have high water content and should be avoided
whenever possible. Freezing rain must always be avoided.

Pneumatic boots must be cleaned regularly for proper operation in
icing. The exterior surfaces of the aircraft should be checked prior to flight.
Do not attempt flight with frost, ice or snowadhering to the exterior surfaces

of the aircraft or landing gear.

Prior to dispatch into forecast icing conditions all ice protection
equipment should be functionally checked for proper operation.

PREFLIGHT
CAUTION

To avoid possible windshield distortion during
ground operations, or during testing, do not position
the WSHLD HEAT switch to HIGH for more than
20 seconds.

(a) A check of the heated propeller should be performed by turning the
PROP HEAT switch ON and feeling the deice pads. The pads
should become warm to the touch.

(b) A check of the heated pitot head and lift detector should be per-
formed by turning the S. WRN HEAT and PITOT HEAT switches
ON and touching the units.

CAUTION
Care should be taken when an operational check of

the heated pitot head and heated lift detectoris being
performed. The units become very hot,

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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(c) The surface boots should be checked prior to flight for damage and

cleanliness. If necessary, damage should be repaired and boots ~

cleaned prior to flight. An operational check of the boot system

should be performed during engine run-up at 2000 RPM asfollows:

(1) Actuate the momentary SURF DE-ICE switch - the boots will
inflate through three phases: empennage, lower wing and upper
wing with a duration of approximately six seconds per phase.
The surface boot system then remains off until the switch is
activated again. A green SURFACE DE-ICE annunciatorlight
will remain on for approximately eighteen seconds.

(2) Visually check to insure that the boots have fully deflated to
indicate proper operation of the vacuum portion of the
pneumatic boot pump system.

(d) An operational check of the heated windshield may be done only
if the ambient temperature of the windshield if fess than 115°F
(46°C), and the engine is running. To accomplish the check, turn one
alternator OFF. Then, while observing the operating alternator's
ammeter, position the WSHLD HEAT switch, first to LOW, and
then to HIGH. A load increase of approximately 13 amps when set
to LOW, with an approximate 10 amp additional increase whenset
to HIGH, indicates normal operation.

(e) Check the operation of both alternators by observing that both
ammeters indicate an output,

(f) During engine run-up, check that both vacuum pumps are operating
by observing that both the left and right red flow buttons on
the gyro suction gauge are retracted.

INFLIGHT

Icing conditions of any kind should be avoided whenever possible, since
any minor malfunction which may occur is potentially more serious in icing
conditions. Continuous attention of the pilot is required to monitor the rate
of ice build-up in order to effect the boot cycle at the optimum time. Boots
should be cycled when ice hasbuilt to between % and % inch thickness on the
leading edge to assure proper ice removal. Repeated boot cycles at less than
% inch can cause a cavity to form under the ice and prevent removal; boot
cycles at thicknesses greater than % inch may also fail to remove ice.

REPORT: VB-1332 ISSUED: JUNE 15, 1938
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Before entering probable icing conditions use the followmg rocedures:

Py (a) INDUCTION AIR ........ cersenssecieea caes RNATE
(b) PITOT HEAT SWitch .......... cecineresecnsenenensran ON

(c) S. WRN HEAT swuch

tasessesssecssne

. ON

(d) WSHLD HEAT switch......... LOW (on HIGH in actual ice) -

(¢) PROP HEAT switch......c..... P # ] |
(0 DEFROSTknob .................. tressanroseeans veo OUT
(g) VENT/DEFOG BLWR switch ........ ++++..ON, il additional

defrost is desired
(h) SURF DEICE switch ....ccvevveenenans activate after % to 4

inch accumulation
(i) Relieve propeller unbalance (if required) by exercising propeller

control briefly. Repeat as required.
NOTE

For accurate magnetic compass readings, turn the
WSHLD HEAT, PROP HEAT and PITOT HEAT
switches OFF momentarily.

- WARNING

Do not cycle surface boots with less than !4 inch of ice
accumulation. Operation of boots with less than Y
inch of jce accumulation can result in failure to
remove ice. Do not hold the momentary SURF
DEICE switch on.

WARNING

Elevator movement should be nodwally checked
prior to the first surface boot inflation in order to
prevent an ice cap from forming between the elevator
and stabilizer.

Both airplane ammeters should be monitored whenever the deice
equipment is in use. An excessive indication shows an excessive electrical
load, which may cause a battery discharging condition that could eventually
lead to battery depletion. Nonessential electrical equipment should be

P turned off to correct or prevent this condition.
NOTE

Anytime total tie bus vollage is below 25 Vdc, the
LOW BUS VOLTAGE annunciator will illuminate.

ISSUED: JUNE 1S, 1988 REPORT: VB-1332
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When ice has accumulated on the unprotected surfaces of the airplanc, ™
aerodynam:c buffet commences S to 10 knots before the stall. A substantial '
margin of airspeed should be maintained above the normal stall speed, since
the stall speed will increase in prolonged icing encounters. For the same
reason stall warning devices are not accurate and should not be relied upon.

S~

If ice is remaining on the unprotected surfaces of the airplane at the
termination of the flight, the landing should be made using full flaps and
carrying a slight amount of power whenever practical. Approach speeds
should be increased by 10 to 15 knots. Allow for increased landing distance
due to the higher approach speeds.

CAUTION

If cruise airspeed drops below 130 knots in icing
conditions increase power to maintain 130 knots. If
maximum continuous power is required to maintain
130 knots immediate action should be taken to exit
icing conditions.

NOTE -

An icing encounter can render the aircraft radar
unreliable due to beam reflection off of the ice tayer
on the radome. Also there may be a degradation of
communication and navigation equipment due to ice
accumulation on antennas.

SECTION § - PERFORMANCE

Climb speed should be increased to 130 knots when icing conditions are
encountered during climb.

. Cruise speeds are reduced approximately 5 knots when the surface boots
are installed.

CAUTION ™
Ice accumulation on the unprotected surfaces can

result in significant performance loss. During cruise,
loss of airspeed can be as much as 30 knots or more.

REPORT: VB-1332 ,' ISSUED: JUNE 15, 1988
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NOTE

When icing conditions are encountered, }oss of cruise
airspeed and increased fuel flow resulting from
higher than normal power settings to maintain
altitude will reduce the aircraft range significantly.
The use of an alternate airport should be considered
if fuel quantity appears marginal.

CAUTION

If cruise airspeed drops below 130 knots in icing
conditions increase power to maintain 130 knots. If
maximum continuous power is required to maintain
130 knots immediate action should be taken to exit
icing conditions.

NOTE
For additional general information on inflight icing
refer to FAA Advisory Circular 91-51, Airplane
Deice and Anti-ice Systems.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the Airplane Flight Manual.

ISSUED: JUNE i, 1988 REPORT: VB-1332
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SECTION 7 - DESCRIPTION AND OPERATION OF THE ICE PRO- T
TECTION SYSTEM AND EQUIPMENT -
For flight into known icing conditions (FIK1), a complete ice protection
system is required on the Malibu,

The complete ice protection system consists of the following
components: Pneumatic wing and empennage boots, wing ice detection
light, electrothermal propeller deice pads, electrically heated windshield,
heated lift detector, heated pitot head, two operating alternators, two
operating vacuum pumps and the alternate static source. Alternator controls
are located on the main switch panel on the left side of the instrument panel.
Controls for the ice protection components are located to the right of the
control quadrant on the deice switch panel (Figure 7-1),

A single component or a combination of components may be installed.
However, the warning placard specified in Section 2 of this supplement is
required when the complete system is not installed. Such a placard is also
required if any component is inoperative,

. ”~

The aircraft is designed to allow operation in the meteorological _
conditions of the FAR 25 envelopes for continuous maximum and
intermittent maximum icing. The airplane is not designed to operate for an
indefinite period of time in every icing condition encountered in nature.
Activation of the ice protection system prior to entering icing conditions and
attempting to minimize the length of the icing encounter will contribute
significantly to the ice flying capabilities of the airplane.

WING AND EMPENNAGE BOOTS

Pneumatic deice boots are installed on the leading edges of the wing, the
vertical stabilizer and the horizontal stabilizer. During normal operation,
when the surface deice system is turned off, the engine driven vacuum pumps

_applies a constant suction to the boots to provide smooth, streamlined
leading edges. The boots are inflated by a momentary ON type SURF DE-
ICE switch (Figure 7-1) located on the deice switch panel. Actuation of the
SURF DE-ICE switch activates two pressure regulator valves (one for each
vacuum pump) which energizes three (tail, lower wing & upper wing) deice :
flow valves for approximately six seconds. The boot solenoid valves are ™
activated and air pressure is released to the boots, sequentially inflating the -
surface deicers. A SURFACE DE-ICE indicator light, located on the
-annunciator panel illuminates when the honts inflate, When the cycle is
complete, the deicer solenoid valves permit automatic overboard exhaustion
of pressurized air. Suction is then reapplied to the boots.

REFORT: VB-1332 ISSUED: JUNE 15, 1988
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Circuit protection for the surface deice system is provided by a SURF
DEICE circuit breaker located on the circuit breaker panel.

WING ICE DETECTION LIGHT

Wing icing conditions may be detected during night flight by use of an
ice detection light installed on the left side of the forward fuselage. The light
is controlled by an ICE LIGHT switch (Figure 7-1) located on the deice
switch panel. Circuit protection is provided by an ICE circuit breaker
located in the LIGHT section of the circuit breaker panel.

ELECTRIC PROPELLER DEICE

Electrothermal propeller deice pads are bonded to a portion of the
leading edges of the propeller blades. The system is controlled by an ON-
OFF type PROP HEAT switch (Figure 7-1) located on the deice switch
panel. Power for the propeller deicers is supplied by the aircraft electrical
system through a PROP HEAT circuit breaker on the circuit breaker panel.
When the PROP HEAT switch is actuated, power is applied to a timer
through the PROP HEAT ammeter which monitors the current through the
propeller deice system.

Power from the timer is cycled to brush assembties which distribute
power to slip rings. The current is then supplied from the slip rings directlyto
the electrothermal propeller deice pads.

The Hartzell propeller is deiced in a cycle which applies power to the
deice pads for approximately 90 seconds and then shuts .off for
approximately 90 seconds. Once begun, cycling will proceed in the above
sequence and will continue until the system is turned off. The PROP HEAT
ammeter should indicate within the green shaded arca during the portion of
the cycle when power is being applied. Thisindicates proper operation of the
system.

The propeller designation is: HC-12YR-1BF/F8074K.

The heat provided by the deice pads reduces the adhesion between the
ice and the propeller so that centrifugal force and the blast of the airstream
cause the ice 1o be thrown off the propeller blades in small pieces.

ELECTRICALLY HEATED WINDSHIELD

The electrically heated left windshield is heated by current from the
aircraft electrical system. It is controlled by HIGH-OFF-LOW rocker type
switch located on the deice switch panel. Circuit protection is provided by
the windshield CONTROL and POWER circuit breakers in the ICE
PROTECTION section of pilot’s circuit breaker panel.

ISSUED: JUNE 15, 1988 ‘ REPORT: VB-1332
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CAUTION

To avoid possible windshield distortion during
ground operations, or during testing, do not position
the WSHLD HEAT switch to HIGH for more than
20 seconds.

Windshield heat is an anti-ice device, which must be activated prior to
entering suspected icing. Sudden penctration into icing conditions, with the
heat OFF, will greatly reduce its effectiveness to prevent or eliminate
windshield ice. Windshield heat can also be used to prevent windshield fog.

An overtemperature sensor is included as an integral part of the heated
windshield. A system failure causing an overtemperature condition will
iluminate the WINDSHIELD HEAT FAIL light located in the
annunciator panel. In this eventualily the heated windshield should
immediately be selected OFF.

HEATED LIFT DETECTOR

A heated lift detector is installed on the left wing. It is controlled bya S.
WRN HEAT switch located on the deice switch panel and is protected by a
STALL HEAT circuit breaker located on the ice protection circuit breaker
panel. The lift detector has an in-line resistor activated by the main gear
squat switch which limits the ground electrical load to approximately 33
percent of the inflight load. This allows the lift detector to be ground checked
and activated prior to flight without damaging the unit.

HEATED PITOT HEAD

A heated AN type head isinstalled under the left wing. Itis controlled by
an ON-OFF type PITOT HEAT switch located on the deice switch panel
and is protected by a PITOT HEAT circuit breaker located on the ice
protection circuit breaker panel.

CAUTION
Care should be taken when an operational check of

the heated pitot head is being performed .on the
ground. The unit becomes very hot.

REPORT: VB-1332 ISSUED: JUNE 15, 1988
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DUAL ALTERNATORS

Dual 28 volt, 70 amp alternators are installed as standard equipment.
Both alternators must be operational for flight in icing conditions. They are
controlled by ON-OFF type switches labeled ALTR NO | and ALTR NO2
located on the main switch panel (Figure 7-2). Circuit protection is provided
by similarly labeled circuit breakers located on the TIE BUS circuit breaker
panel. During normal operation both alternators must be turned ON. The
system is designed so that the alternators will share the total load equally. If
cither ALTR switch is turned OFF the appropriate annunciator light
(ALTERNATOR #1 INOP or ALTERNATOR #2 INOP) will illuminate
and remain lit.

DUAL VACUUM PUMPS

Dual engine driven vacuum pumps are installed as standard equipment.
Both pumps operate continuously when the engine is running. While either
pump independently is capable of operating the surface deice system,
intentional or continued operations in icing conditions with only one
operating vacuum pump is not recommended.

ALTERNATE STATIC SOURCE

An alternate static source control valve is located below the instrument
panel to the left of the pilot. For normal operation, the lever remains down.
To select alternate static source, place the lever in the up position. When the
alternate static source is selected the airspeed and altimeter and vertical
speed indicator are vented 1o the alternate static pad on the bottom aft
fuselage. During alternate static source operation, these instrunients may
give slightly different readings. The pilot can determine the effects of the
alternate sources at different airspeeds. Static source pads have been
demonstrated to be non-icing; however, in the event icing does occur,
selecting the alternate static source will alleviate the problem.

ISSUED: JUNE 15, 1988 REPORT: VB-1332
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DEICE SWITCH PANEL
Figure 7-1
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 7
FOR
KING 150 SERIES FLIGHT CONTROL SYSTEM

This supplement must be attached to the Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual when the King 150 Series
Flight Control System is installed per STC SA1778CE-D. The information
contained herein supplements or supersedes the information in 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 APPROVEDM
D. H. TROMPLER

D.0.A. NO. SO-1

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL December 12, 1988
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SECTION | - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional King 150 Series Flight Control System is
installed. The Flight Control System must be operated within the limitations
herein specified. The information contained within this supplement is to be
used in conjunction with the complete handbook.

This supplement has been FAA Approved as a permanent part of this
handbook and must remain in this handbook at all times when the optional
King 150 Series Flight Control System is installed.

SECTION 2 - LIMITATIONS

A. During autopilot operation, a pilot with seat belt fastened must be
seated at the left pilot position.

The autopilot and yaw damper must be OFF during takeoff and
landing.

The system is approved for Category 1 operation only (Approach
meode selected).

Autopilot airspeed limitations: Maximum 185 KIAS

Maximum fuel imbalance: In the absence of a more restrictive
limit (sce the Airplane Flight Manual) - 20 gallons.

mo 0O W

NOTE

In accordance with FAA recommendation
(ACO00-24A), use of basic Pitch Attitude Hold
mode is recommended during operation in
severe turbulence.

SECTION 3 - EMERGENCY PROCEDURES

A. In case of Autopilot malfunction: (accomplish items 1. and 2.

simultaneously)

1. Airplane Control Wheel - GRASP FIRMLY and regain
aircraft control.

2. AP DISC/TRIM INTER Switch - PRESS and HOLD.

3. APDISC/TRIM INTER Switch - RELEASE while observing
pitch trim wheel. If pitch trim whee! is in motion, follow the
Electric Trim Malfunction Procedure.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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B. In case of Electric Trim Malfunction (cither manual electric or
N autotrim): ,
{ i. AP DISC/TRIM INTER Switch - PRESS and HOLD
throughout recovery.
2. PITCH TRIM Circuit Breaker - PULL.
3. Aircraft - RETRIM manually.

CAUTION
When disconnecting the autopilot after a trim
malfunction, hold the control wheel firmly; up
to 45 pounds of force on the control wheel may
be necessary to hold the aircraft level.

Maximum Altitude losses due to autopilot malfunction:

Configuration Alt Loss
Cruise, Climb, Descent 430 ft.
Maneuvering 80 f1.
APPR 80 ft.

(T

SECTION 4 - NORMAL PROCEDURES

A. PREFLIGHT (PERFORM PRIOR TO EACH FLIGHT)
. GYROS - Allow 34 minutes for gyros to come up to speed.
2. RADIO POWER/AVIONICS MASTER - ON.
3. PREFLIGHT TEST BUTTON - PRESS momentarily and
NOTE:
a. All annunciator lights on (TRIM annunciator flashing).
b. When equipped with KAS 297B, all legends and digitsare
displayed on the KAS 297B.
c. After approximately 5 seconds, all annunciator lights off
except AP which will flash approximately 12 times and
then remain off.

NOTE

o if trim warning light stays on then the autotrim

! did not pass preflight test. The autopilot circuit
breakers should be pulled. Manual electric trim
can be used.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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4,

o N

9.

MANUAL ELECTRIC TRIM - TEST as follows:

a. Actuate left side of split switch unit to the fore and aft
positions. The trim wheel should not move on its own.
Rotate the trim wheel manually against the engaged clutch
to check the pilot’s trim overpower capability.

b. Actuate right side of split switch unit to the fore and aft
positions. The trim wheel should not move on its own and
normal trim wheel force is required to move it manually.

c. Pressthe AP DISC/TRIM INTER switchdown and hold.
Manual Electric Trim should not operate either nose up or
nose down. .

FLIGHT DIRECTOR (KFC 150 ONLY) - ENGAGE by

pressing FD or CWS button.

AUTOPILOT/YAW DAMPER - ENGAGE by pressing AP

ENG button,

CONTROL WHEEL - MOVE fore, aft, left and right to verify

that the autopilot and yaw damper can be overpoivered.

AP DISC/TRIM INTER Switch - PRESS. Verify that the

autopilot and yaw damper disconnects and all flight director

modes are cancelled.

TRIM - SET to take off position.

B. AUTOPILOT OPERATION

Before takeoff

. AP DISC/TRIM INTER Switch - PRESS.

2. Autopilot Engagement

a. FD Mode Selector Button (KFC 150 Only) - PRESS.

b. AP ENG Button - PRESS. Note AP and YD annunciator
on, If no other modes are selected the autopilot will operate
in wings level and pitch attitude hold.

. CAUTION
DO NOT HELP THE AUTOPILOT AS THE
AUTOPILOT WILL RUN THE PITCH
TRIM TO OPPOSE YOUR HELP.
3. Climb or Descent
a., Using CWS
(1) CWS Button - PRESS and MOVE aircraft nose to the
desired attitude.
(2) CWS Button - RELEASE, Autopilot will maintain
aircraft pitch attitude up to the pitch limits of +15° or -10°.
REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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b. Using Vertical Trim
7™ () VERTICAL TRIM Control - PRESS either up or
down 1o medify aircraft attitude at a rate of .7 deg/ sec.
up to the pitch limits of +15° or -10°,

(2) VERTICAL TRIM Control - RELEASE when desired
aircraft altitude is reached. The autopilot will maintain
the desired pitch attitude.

4. Altitude Hold
a. ALT Mode Selector Button - PRESS. Note ALT mode
annunciator ON. Autopilot will maintain the selected
pressure altitude.
b. Change selected altitudes

(1) Using CWS (recommended for aliitude changes greater
than 100 f1.)

(a) CWS Button - PRESS and fly aircraft to desired
pressure altitude.

(b) CWS Button - RELEASE when desired pressure
altitude is reached. The autopilot will maintain the
desired pressure altitude.

(2) Using Vertical Trim (Recommended for altitude

™ changes less than 100 f1.)

(a) VERTICAL TRIM Control - PRESS eitherup or
down. Vertical Trim will seek an altitude rate of

change of 500 fpm.

(b) VERTICAL TRIM Control - RELEASE when
desired pressure altitude is reached. The
autopilot will maintain the desired pressure
altitude.

5. Heading Changes
a. Manual Heading Changes
(1) CWS Button - PRESS and MANEUVER aircraft to
the desired heading.
(2) CWS Button - RELEASE. Autopilot will maintain
aircraft in wings level attitude.
NOTE
_ Aircraft heading may change in the wings level
™ mode due to an aircraft out of trim condition.

ISSUED: DECEMBER i2, 1988 REPORT: VB-1332
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b. Heading Hold

(1) Heading Selector Knob - SET BUG to desired heading.

(2) HDG Mode Selector Button - PRESS. Note HDG
mode annunciator ON. Autopilot will automatically
turn the aircraft to the selected heading.

¢. Command Turns (Heading Hold mode ON)

(1) HEADING Selkector Knob ~ MOVE BUG to the desired
heading. Autopilot will automatically turn the aircraft
to the new selected heading.

6. NAV Coupling
a. When equipped with HSI.
(1) Course Bearing Pointer - SET to desired course.

NOTE

When equipped with NAV I/NAV 2 switching
and NAV 2 is selected, set OBS to the desired
course.

(2) HEADING Selector Knob - SET BUG to provide
desired intercept angle.
(3) NAV Mode Selector Button - PRESS.

(a) If the Course Deviation Bar is greater than 210 3
dots: the aircraft will continue in HDG mode (or
wings level if HDG not selected) with the NAV
annunciator flashing; when the computed capture
point is reached the HDG will disengage, the
NAYV annunciator will illuminate steady and the
selected course will be automatically captured
and tracked.

(b) If the D-Barislessthan2to 3 dots: the HDG mode
will disengage upon selecting NAV mode; the NAV
annunciator will illuminate steady and the
capture/track sequence will automatically begin.

b. When equipped with DG
(1) OBS Knob - SELECT desired course.
(2) NAV Mode Sclector Button - PRESS.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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(3) Heading Selector Knob - ROTATE BUG to agree with
OBS course.

NOTE

When NAYV is selected, the lateral operating
mode will change from HDG (if selected) to
wings level for 5 seconds. A 45° intercept angle
will then be automatically established based on
the position of the bug,

(a) If the D-Bar is greater than 2 to 3 dots: the auto-
pilot willannunciate HDG mede (unless HDG not
selected and NAYV flashing; when the computed
capture point is reached the HDG annunciator will
go out, the NAV annunciator will illuminate steady
and the selected course will be automatically

‘ captured and tracked.

(b) If the D-Baris less than 210 3dots: the HDG mode
will disengage upon selecting NAV meode; the
NAYV annunciator will illuminate steady and the
capture/track sequence will automatically begin.

7. Approach (APR) Coupling
a. When equipped with HSI
(1) Course Bearing Pointer - SET to desired course,

NOTE

When equipped with NAV 1/NAV 2 switching
and NAYV 2 js sclected, set OBS to the desired
~ course. :

(2) HEADING Selector Knob - SET BUG to provide-
desired intercept angle,
(3) APR Mode Selector Button - PRESS.

(a) If the Course Deviation Bar is greater than 2to 3
dots: the aircraft will continue in HDG mode (or
wings level if HDG not selected) with the APR
annunciator flashing; when the computed capture
point is reached the HDG will disengage, the APR
annunciator will illuminate steadyand theselected
course will be automatically captured and tracked.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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(b) If the D-Barislessthan2to 3 dots: the HDG mode
will disengage upon selecting APR mode; the APR
annunciator will illuminate steady and the
capture/track sequence will automatically begin.

b. When equipped with DG
(1) OBS Knob - SELECT desired approach course.
(2) APR Mode Selector Button - PRESS.
(3) Hcading Selector Knob - ROTATE Bug to agree with
OBS course.

NOTE

When APR is selected, the lateral operating
mode will change from HDG (if selected) to
wings level for 5 seconds. A 45° intercept angle
will then be automatically established based on
the position of the bug.

(a) If the D-Bar is greater than 2 to 3 dots: the auto-
pilot willannunciate HDG mode (unless HDG not
selected and APR flashing; when the computed
capture point is reached the HDG annunciator will
go out, the APR annunciator will illuminaté steady
and the selected course will be automatically
captured and tracked.

(b) If the D-Barislessthan2 to 3 dots: the HDG mode
will disengage upon selecting APR mode; the APR
annunciator will illuminate steady and the
capture/track sequence will automatically begin.

8. BC Approach Coupling
a. When equipped with HSI
(1) Course Bearing Pointer - SET to the ILS front course
inbound heading.

NOTE

When equipped with NAV I/NAV 2 switching
and NAV 2 is selected, set OBS to the ILS front
course inbound heading.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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(2) HEADING Selector Knob - SET BUG to provide
™ desired intercept angle.
(3) BC Mode Selector Button - PRESS.

(a)

(b)

If the Course Deviation Bar is greater than 2103
dots: the aircraft will continue in HDG mode (or
wings level if HDG not selected) with BC annun-
ciated steady and APR annunciator flashing; when
the computed capture point is reached the HDG
will disengage, and the BC and A PR annunciators
will illuminate steady and the selected course
will be automatically captured and
tracked.

If the D-Barisless than2to 3 dots: the HDG mode
will disengage upon selecting BC mode; the BC
and APR annunciators will illuminate sieady and
the capture/track sequence will automatically
begin.

b. When equipped with DG
(1) OBS Knob - SELECT the ILS front course inbound
heading.
o~ (2) BC Mode Selector Bution - PRESS.
(3) Heading Selector Knob - ROTATE Bug to the ILS
front course inbound heading.

NOTE

When BC is selected, the lateral operating
mode will change from HDG (if selected) to
wings level for § seconds. A 45° intercept angle
will then be established based on the position of

the bug.
(a)

If the D-Bar is greater than 2 to 3 dots: the auto-
pilot will annunciate HDG (unless HDG not
selected) and BC modes with APR flashing; when
the computed capture point is reached the HDG
annunciators will go out, the BC and APR annun-
ciators will ifluminate steady and the selected
course will be automatically captured and tracked.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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(b) Ifthe D-Barislessthan2to 3dots: the HDG mode ,»m,
will disengage upon selecting BC mode; the BC
and APR annunciators will illuminate steadyand
the capture/track sequence will automatically
begin.

9. Glideslope Coupling
NOTE

Glide slope coupling is inhibited when operating
in NAV or APR BC modes. Glideslope
coupling occurs automatically in the APR
mode.

a. APR Mode - ENGAGED.
b. At glide slope centering - NOTE GS annunciator ON.

NOTE

Autopilot can capture glideslope from above or
below the beam while operating in either pitch
attitude hold or ALT hold modes.

10. Missed Approach

a. AP DISC/TRIM INTER Switch - PRESS to disengage
AP and YD. .

b. MISSED APPROACH - EXECUTE.

c. CWS Button - PRESS (KFC 150 Systems only) as desired
to activate FD mode during go-around maneuver.

d. AP ENG Bution - PRESS (if AP operation is desired).
Note AP and YD annunciators ON,

NOTE

If it is desired to track the ILS course outbound
as part of the missed approach procedure, use
the NAV mode to prevent inadvertent GS
coupling. ™

11. Before Landing
a. AP DISC/TRIM INTER Switch - PRESS to discngage
APand YD.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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C. FLIGHT DIRECTOR OPERATION (KFC 150 SYSTEMS
/™ ONLY)

NOTE

The flight director modes of operation are the
same as those used for autopilot operations
except the autopilot is not engaged and the
pilot must maneuver the aircraft to satisfy the
flight director commands.

D. YAW DAMPER OPERATION

. With Yaw Damper Switch Installed
a. Before takeoff
(1) AP DISC Switch - PRESS to disengage AP and YD.
b. Yaw damper engagement
(1) YD Switch - PRESS. Note YD annunciator ON.

NOTE

Yaw damper engagement will accur auto-
matically with autopilot engagement. The yaw
damper may be disengaged by pressing the YD
switch.

c. Belore landing
(1) AP DISC Switch - PRESS to disengage AP and YD.
2. Without Yaw Damper Switch Installed
a. Before takeoff
(1) AP DISC Switch - PRESS to disengage AP and YD.
b. Yaw damper engagement
(1) FD mode selector button (KFC 150 only) - PRESS.
(2) AP ENG Button - PRESS. Note AP and YD annun-
ciators ON,

NOTE

For yaw damper operation without the auto-
7™ pilot, discngage the autopilot by pressing the
AP ENG button or manual electric trim control
switches.
¢. Before landing
() AP DISC Switch - PRESS to disengage AP and YD.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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SECTION 5 - PERFORMANCE
No change. .
SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the basic Pilot’s Operating Handbook.

SECTION 7 - DESCRIPTION AND dPERATION

The 150 Series AFCS is certified in this airplane with 2 axis autopilot
control, pitch and roll, or 3 axis control if the optional yaw damper is
installed. The 3rd axis (Yaw), when installed, provides yaw damping and
turn coordination whenever the autopilot is engaged. With installation of
the optional Yaw Damper Switch, yaw damping and turn coordination are
available with or without initially engaging the autopilot. The various
instruments and the controls for the operation of the 150 System are
described in Figures 7-1 thru 7-17.

The 150 Series AFCS has an electric pitch trim system which provides
autotrim during autopilot operation and manual electric trim for the pilot.
The trim system is designed to withstand any single inflight malfunction.
Trim faults are visually and aurally annunciated.

A lockout device prevents autopilot engagement until the system has
been successfully preflight tested.

The following conditions will cause the Autopilot to automatically
disengage:

A. Power failure.

B. Internal Flight Control System failure.

C. With the KCS 55A Compass System, a loss of compass valid
(displaying HDG flag) disengages the Autopilot when a mode using
heading information is engaged. With the HDG flag present, the
Autopilot may be re-engaged in the basic wings level mode along
with any vertical mode.

D. Roll rates in excess of 14° per second will cause the autopilot to
disengage except when the CWS swiltch is held depressed.

E. Pitch rates in excess of 8° per second will cause the autopilot to
disengage except when the CWS switch is held depressed.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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KC 192 AUTOPILOT & FLIGHT DIRECTOR COMPUTER
Figure 7-1

1. KFC 150 SYSTEM KC 192 AUTOPILOT COMPUTER -
Complete Flight Director and Autopilot computer includes
system mode annunciators and system controls.

2. YAW DAMPER (YD) ANNUNCIATOR - llluminates continu-
ously when the optional Yaw Damper is engaged.

J. MODE ANNUNCIATORS - llluminates when a mode is selected
by the corresponding mode selector button (PUSH ON - PUSH
OFF) or when the glideslope (GS) mode is automatically engaged.

4. GLIDESLOPE (GS) ANNUNCIATOR - lluminates continuously
whenever the autopilot is coupled to the glideslope signal. The GS
annunciator will flash if the glideslope signal is lost (GS flagin CD]
or absence of glideslope pointers in KI 525A). The autopilot reverts
to pitch attitude hold operation. If a valid glideslope signal returns
within six seconds, the autopilot will automatically recouple in the
GS mode. If the valid signal does not return within six seconds, the
autopilot will remain in pitch attitude hold mode until such time
that a valid glideslope returns and the aiscraft passes thru the glide-
slope. At that point GS couple will reoccur.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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Figure 7-1 (cont)
5. TRIM WARNING LIGHT (TRIM) - Illuminates continuously

whenever trim power is not on or the system has not been preflight
tested. The TRIM waming light flashes and is accompanied by an
audible warning whenever a manual trim fault is detected. The
Manual Trim System is monitored for the trim servo running
without a command. The TRIM waming light will illuminate
steady and be accompanied by a steady audible tone whenever an
autotrim failure occurs. The autotrim system is monitored for the
following failures: trim servo running without a command; trim
servo not running when commanded to run; trim servo running in
the wrong direction. The pitch trim circuit breaker may be cycled off
then on to silence the continuous tone but the trim fail light will

remain on. Manual Electric Trim may be used but the autopilot )

should not be engaged.

AUTOPILOT ANNUNCIATOR (AP) - llluminates continuously
whenever the autopilot is engaged. Flashes approximately 12 times
whenever the autopilot is disengaged (an aural alert will also sound
for 2 seconds).

AUTOPILOT ENGAGE (AP ENG) BUTTON - When pushed,
engages autopilot if all logic conditions are met. Also engages the
Yaw Damper if installed. If the Yaw Damperis installed without the

. Yaw Damper Switch option, Yaw Damper operation without the

autopilot may be accomplished by first engaging the autopilot (and
Yaw Damper) and then disengaging the autopilot by depressing the
AP ENG button a second time. The Yaw Damper will remain
engaged. Momentary activation of manual electric trim also will
disengage the autopilot leaving the Yaw Damper engaged.
PREFLIGHT TEST (TEST) BUTTON - When momentarily
pushed, initiates preflight test sequence which automatically turns
on all annunciator lights, tests the roll and pitch rate monitors, tests
the autotrim fault monitor, checks the manual trim drive voltage
and tests all autopilot valid and dump logic. If the preflight is
successfully passed, the AP annunciator light will flash for approxi-
mately 6 seconds (an aural tone will also sound simultancously with
the annunciator flashes). The autopilot cannot be engaged until the
autopilot preflight tests are successfully passed.
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Figure 7-1 (cont)

9.

10.

1.

12.

13.

14

15.

BACK COURSE APPROACH (BC) MODE SELECTOR
BUTTON - When pushed, will select the Back Course Approach
mode. This mode functions identically to the approach mode except
that response to LOC signals is reversed. Glideslope coupling is
inhibited in the Back Course Approach mode.

APPROACH (APR) MODE SELECTOR BUTTON - When
pushed, will select the Approach mode. This mode provides all
angle intercept (with HSI) or a fixed angle intercept of 45° (with
DG), automatic beam capture and tracking of VOR, RNAV or
LOC signals plus glideslope coupling in the case of an ILS, The
tracking gain of the APR modec is greater than the gain in the NAV
mode. The APR annunciator will flash until the automatic capture
sequence is initiated,

NAVIGATION (NAV) MODE SELECTOR BUTTON - When
pushed, will select the Navigation mode. The mode provides all
angle intercept (with HSI) or a fixed angle intercept of 45° (with
DG), automatic beam capture and tracking of VOR, RNAYV or
LOC signals. The NAV annunciator will flash until the automatic
capture sequence is initiated. .

HEADING (HDG) MODE SELECTOR BUTTON - When
pushed, will select the Heading mode, which commands the air-
plane to turn to and maintain the heading selected by the heading
bug on the DG or HSI. A new heading may be selected at any time
and will result in the airplane turning to the new heading with a
maximum bank angle of about 22°. Sclecting HDG mode will
cancel NAV, APR or BC track modes.

ALTITUDE HOLD (ALT) MODE SELECTOR BUTTON -
When pushed, will select the Altitude Hold mode, which commands
the airplane to maintain the pressure altitude existing at the
moment of selection. Engagement may be accomplished in climb,
descent, or level flight. In the APR mode, altitude hold will auto-
matically discngage when the glideslope is captured.

FLIGHT DIRECTOR (FD) MODE SELECTOR BUTTON -
When pushed, will sclect the Flight Director mode (with KC 192
Autopilot Computer only), bringing the Command Bar in view on
the K1 256 and will command wings level and pitch attitude hold.
The FD mode must be selected prior to Autopilot engagement.
VERTICAL TRIM CONTROL - A spring loaded to center rocker
switch which will provide up or down pitch command changes: while
in ALT will adjust altitude at rate of about 500 fpm; whennotin ALT
will adjust pitch attitude at a rate of 0.7 deg/sec. Will cancel GS
couple. The aircraft must pass through the glideslope again to
allow GSrecouple.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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KC 191 AUTOPILOT COMPUTER S
Figure 7-3 ‘

I. KAP 150 SYSTEM KC 191 AUTOPILOT COMPUTER -
Complete Autopilot computer to include system mode annun-
ciators and system controls.

2. YAW DAMPER (YD) ANNUNCIATOR - Hluminates continu-
when the optional yaw damper is engaged.

3. MODE ANNUNCIATORS - llluminate when a mode is selected by
the corresponding mode selector button (PUSH ON - PUSH OFF)
or when the glideslope (GS) mode is automatically.engaged.

4. GLIDESLOPE (GS) ANNUNCIATOR - llluminates continuously
whenever the autopilot is coupled to the glideslope signal. The GS
annunciator will flash if the glideslope signal is lost (GS flagin CDI
or absence of glideslope pointersin KI 525A). The autopilot reverts
to pitch attitude hold operation. If a valid glideslope signal returns
within six seconds, the autopilot will automatically recouple in the
GS mode. If the valid signal does not return within six seconds, the
autopilot will remain in pitch attitude hold mode until such time that ™™
a valid glideslope returns and the aircralt passes thru the glide- -
slope. At that point GS couple will reoccur.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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Figure 7-3 (cont)

TRIM WARNING LIGHT (TRIM) - Illuminates continuously
whenever trim power is not on or the system has not been preflight
tested. The TRIM warning light flashes and is accompanied by an
audible warning whenever a manual trim fault is detected. The
Manual Trim System is monitored for the trim servo running
without a command. The TRIM warning light will illuminate
steady and be accompanied by a steady audible tore whenever an
autotrim failure occurs. The autotrim system is monitored for the
following failures: trim servo running without a command; trim
servo not running when commanded to run; trim servo running in
the wrong direction. The pitch trim circuit breaker may be cycled off
then on to silence the continuous tone but the trim fail light will
remain on. The manual electric trim may be used but the autopilot
should not be engaged.

AUTOPILOT ANNUNCIATOR (AP) - Illuminates continuously
whenever the autopilot is engaged. Flashes approximately 12 times
whencver the autopilot is disengaged (an aural alert will also sound
for 2 seconds).

AUTOPILOT ENGAGE (AP ENG) BUTTON - When pushed,
engages autopilot if all logic conditions are met. Also engages the
Yaw Damper if instalied. If the Yaw Damper is installed without the
Yaw Damper Switch option, Yaw Damper operation without the
autopilot may be accomplished by first engaging the autopilot (and
Yaw Damper) and then disengaging the autopilot bydepressing the
AP ENG button a second time. The Yaw Damper will remain
engaged. Momentary activation of manual electric trim also will
disengage the autopilot leaving the Yaw Damper engaged.
PREFLIGHT TEST (TEST) BUTTON - When momentarily
pushed, initiates preflight test sequence which automatically turns
on all annunciator lights, tests the roll and pitch rate monitors, tests
the autotrim fault monitor, checks the manual trim drive voltage
and tests all autopilot valid and dump logic. If the preflight is
successfully passed, the AP annunciator light will flash for approxi-
mately 6 seconds (an aural tone will also sound simultancously with
the annunciator flashes). The autopilot cannot be engaged until the
autopilot preflight tests are successfully passed.

BACK COURSE APPROACH  (BC) MODE SELECTOR
BUTTON - When pushed, will select the Back Course Approach
mode. This mode functions identically to the approach mode except
that response to LOC signals is reversed. Glide slope coupling is
inhibited in the Back Course Approach mode.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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Figure 7-3 (cont)
10. APPROACH (APR) MODE SELECTOR BUTTON - When

12,

13.

4.

pushed, will select the Approach mode. This mode provides all
angle intercept (with HSI) or a fixed angle intercept of 45° (with
D@G), automatic beam capture and tracking of VOR, RNAYV or
LoC signals plus glideslope coupling in the case of an ILS, The
tracking gain of the APR mode is greater than the gain in the NAV
mode. The APR annunciator will flash until the automatic capture
sequence is initiated.

NAVIGATION (NAV) MODE SELECTOR BUTTON - When
pushed, will select the Navigation mode. The mode provides all
angle mtercept (with HSI) or a fixed angle intercept of 45° (with
DG), automatic beam capture and tracking of VOR, RNAYV or
LOC signals. The NAV annunciator will flash until the automatic
capture sequence is initiated.

HEADING (HDG) MODE SELECTOR BUTTON - When
pushed, will select the Heading mode, which commands the air-
plane to turn to and maintain the. heading selected by the heading
bug on the DG or HSI. A new heading may be selected at any time
and will result in the airplane turning to the new heading with a
maximum bank angle of about 22°. Selecting HDG mode will
cancel NAV, APR or BC track modes.

ALTITUDE HOLD (ALT) MODE SELECTOR BUTTON -
When pushed, will select the Altitude Hold mode, which commands
the airplane to maintain the pressure altitude existing at the
moment of selection, Engagement may be accomplished in climb,
descent, or level flight. In the APR mode, altitude hold will auto-
matically disengage when the glideslope is captured.

VERTICAL TRIM CONTROL - A spring loaded to center rocker
switch which will provide up or down pitch command changes:
while in ALT will adjust altitude at rate of about 500f] pm; when not
in ALT will adjust pitch attitude at a rate of .7 deg/sec. Will cancel
GS couple. The aircraft must pass through the glide slope again to

.allow GS recouple, .
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KA 185 REMOTE MODE ANNUNCIA’I‘OR
(OPTIONAL)
Figure 7-5

1. KA 185 REMOTE MODE ANNUNCIATOR (OPTIONAL) -
Provides mode annunciation in the pilots® primary scan area
as well as three Marker Beacon Lights.

2. MODE ANNUNCIATORS - Illuminate when a mode
is selected by the corresponding mode selector button (PUSH
ON - PUSH OFF.

3. ARMED (ARM) ANNUNCIATOR - Illuminates continuously
along with NAV or APR when either the NAV or APR mode
selector button is depressed. The ARM annunciator will continue
to illuminate until the automatic capture sequence is initiated at
which time ARM will extinguish and CPLD will annunciate.

4. COUPLED (CPLD) ANNUNCIATOR - Illuminates
continuously along with NAV or APR at the initiation of auto-
matic beam capture sequence in either the NAV or APR modes,
Normally the CPLD condition follows an ARM condition but
may be entered into directly if the beam capture criteria is
met when NAV or APR is selected.

5. AUTOPILOT (AP) ANNUNCIATOR - Illuminates

: contmuously whenever the autopilot is engaged Flashes approx-
imately 12 times whenever the autopilot is disengaged (an aural
alert will ajso sound for 2 seconds).

YAW DAMPER (YD) ANNUNCIATOR - Illuminatcs
continuously when the optional Yaw Damper is en

7. TRIM WARNING LIGHT (Tklﬁ mnnntcs :
continuously whenever trim power is not on or the system has
not been preflight tested. The TRIM warning light illuminates and is
accompanied by an audible warning whenever a manual trim
fault is detected. The Manual Trim System is monitored is

ED: DECEMBER 12, 1988 REPORT: VB-1332
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Figure 7-5 (cont)
monitored for the Trim Servo running without a command. The
TRIM warning light will illuminate and be accompanied by a
steady audible tone whenever an autotrim failure occurs. The
autotrim system is monitored for the following failures: trim
servo running without a command; trim servo not running when
commanded to run; trim servo running in the wrong direction. The
Pitch Trim Circuit Breaker may be pulled off, then reset on, to
silence the continuous tone, but the trim fail light will remain on.
Manual Electric Trim may be used but the autopilot should not be
engaged.

8. GLIDESLOPE (GS) ANNUNCIATOR - Illuminates
continuously whenever the autopilot is coupled to the glideslope
signal. The GS annunciator will flash if the glideslope signal
is lost (GS flag in CDI or absence of glideslope pointers in
K1 525A. The autopilot reverts to pitch attitude ho’:icopcration. If
a valid glideslope signal wturns within six seconds, the
autopilot will automatically recouple in the GS mode. If the valid
signal does not return with{n six seconds, the autopilot will remain
in pitch attitude hold mode until such time that a valid glideslope
returns and the aircraft passes thru the glideslope. At that point
GS couple will reoccur.

9. REMOTE MARKER BEACON LIGHTS - Remote Airway,
Outer and Middle Marker Beacon Lights driven by the Marker
Beacon receiver.

YAW
DAMP

YAW DAMPER SWITCH (OPTIONAL)
Figure 7-7

The optional Yaw Damper Switch, when installed, may be used
to engage and disengage the Yaw Damper idependent of the auto-
pilot. (This switch is not required for Yaw Damper installation and
1S a convenience option.)

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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K1 256 FLIGHT COMMAND INDICATOR
Figure 79

1. KI 256 FLIGHT COMMAND INDICATOR (FCI) - Displays
airplane attitude as a conventional attitude gyro and displays
commands for flight director operation. The gyro is air driven.

2. ROLL ATTITUDE INDEX - Displays airplane roll attitude with
respect to the roll attitude scale.

3. ROLL ATTITUDE SCALE - Scale marked at 0 +/- 10, 20, 30, 60,
and 90 degrees.

4. PITCH ATTITUDE SCALE - Moves with respect to the symbolic
airplane to present pitch attitude, Scale graduated at 0 +/-5, 10, I5,
20, and 25 degrees.

5. COMMAND BAR - Displays computed steering commands
referenced to the symbolic airplane. The command bar is visible
only when FD mode is selected. The command bar will be biased
out of view whenever the system is invalid or a Flight Director mode
is not engaped.

6. FCl SYMBOLIC AIRPLANE - Airplane pitch and roll attitude is
displayed by the relationship between the fixed symbolic airplane
and the movable background. During flight director operation, the
symbolic airplane is flown to align it with the command bar to
satisfy the flight director commands.

7. DECISION HEIGHT (DH) ANNUNCIATOR LIGHT -Optional
light for use with the aircraft's optional radar altimeter.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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KG 258 VERTICAL GYRO
Figure 7-11

KG 258 VERTICAL GYRO - Displays airplane attitude as a
conventional attitude gyro. The gyro is air driven,

ROLL ATTITUDE INDEX - Displays airplane roll attitude with
respect to the roll attitude scale.

ROLL ATTITUDE SCALE - Scale marked at 0 +/- 10, 20, 30, 60,
and 90 degrees. :
PITCH ATTITUDE SCALE - Moves with respect to the symbolic
airplane to present pitch attitude, Scale graduated at 0 +/-5, 10, 15,
20, and 25 degrees. :
SYMBOLIC AIRPLANE - Serves as a stationary symbol of the
aircraft. Aircraft pitch and roll attitudes are displayed by the
relationship between the fixed symbolic aircraft and the movable
background.

SYMBOLIC. AIRCRAFT ALIGNMENT KNOB - Provides
manual positioning of the symbolic aircraft for level flight under
various load conditions. (Not applicable for some aircraft of foreign
registry.)

DECISION HEIGHT (DH) ANNUNCIATOR LIGHT - Optional
light for use with the aircraft's optional radar altimeter.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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KI 525A HORIZONTAL SITUATION INDICATOR
Figure 7-13

I. Kl 525A HORIZONTAL SITUATION INDICATOR (HSI) -
Provides a pictorial presentation of aircraft deviation relative 10
VOR radials or localizer beams. It also displays glide slope devia-
tions and gives heading reference with respect to magnetic north.

2, NAV FLAG - Flag is in view when the NAV receiver signal is
inadequate. When a NAYV flag is present in the navigationindicator
(CD1 or KI 525A) the autopilot operation is not affected. The pilot
must monitorthe navigation indicators for NAV flags to ensure that
the Autopilot and/or Flight Director are tracking valid navigation
information.

3. LUBBER LINE - Indicates aircraft magnetic heading on compass
card (10).

4. HEADING WARNING FLAG (HDG) - When fiag is in view, the
heading display is invalid. 1fa HDG flag appears and a lateral mode
(HDG, NAV, APR or APR BC) is selected, the Autopilot will be
discngaged. The Autopilot may be re-engaged in the basic wings
level mode along with any vertical mode. The CWS switch would be
used to manually maneuver the aircraft laterally.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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Figure 7-13 (cont)
5. COURSE BEARING POINTER - Indicates selected VOR course

10.
1.

13.

14.

or localizer course on compass card (10). The selected VOR radial
or localizer heading remains set on the compass card when the
compass card (10) rotates.

TO/FROM INDICATOR FLAG - Indicates direction of VOR
station relative to selected course. ,

DUAL GLIDE SLOPE POINTERS - Indicate on glide slope scale
(8) aircraft displacement from glide slope beam center. Glide slope
pointers in view indicate a usable glide slope signal is being received.
GLIDE SLOPE SCALES - Indicate displacement from glide slope
beam center. A glide slope deviation bar displacement of 2 dots,
represents full scale (0.7°) deviation above or below glide slope
beam centerline.

HEADING SELECTOR KNOB ( £ ) - Positions heading bug
(14) on compass card (10) by rotating the heading selector knob.
The Bug rotates with the compass card. )
COMPASS CARD - Rotates to display heading of airplane with
reference to lubber line (3).

COURSE SELECTOR KNOB - Positions course bearing pointer
(5) on the compass card (10) by rotating the course selector knab,

. COURSE DEVIATION BAR (D-BAR) - The center portion of

omni bearing pointer moves laterally to pictorially indicate the
relationship of aircraft to the selected course. It indicates degrees of
angular displacement from VOR radials and localizer beams, or
displacement in nautical miles from RNAYV courses.

COURSE DEVIATION SCALE - A course deviation bar displace-
ment of 5 dots represents full scale (VOR=+/-10°,LOC=+/-2 1/2°,
RNAYV = +/-5NM, RNAV'APR = +/-1 1/4NM) deviation from
beam centerline.

HEADING BUG - Moved by (£7 ) knob (9) to select desired
heading.
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KG 107 NON-SLAVED DIRECTIONAL GYRO
Figure 7-15

KG 107 NON-SLAVED DIRECTIONAL GYRO (DG) - Provides
a stable visual indication of aircraft heading to the pilot. The gyrois
air driven.

LUBBER LINE - Indicates aircraft magnetic heading on compass
card (4).

HEADING BUG - Moved by ( 552 ) knob (5) to select desired
heading.

COMPASS CARD - Rotates to display heading of airplane with
reference to lubber line (2).

HEADING SELECTOR KNOB ( 53 ) - Positions heading bug
(3) on compass card (4) by rotating the heading selector knob. The
Bug rotates with the compass card.

GYRO ADJUSTMENT KNOB (PUSH) - When pushed in, allows
the pilot to manually rotate the gyro compass card (4) to correspond
with the magnetic heading indicated by the magnetic compass. The
unslaved compass card must be manually reset periodically to
compensate for precessional errors in the gyro.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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K1 204/206 VOR/LOC/
GLIDESLOPE INDICATOR (TYPICAL)
Figure 7-17

1. KI 204/206 GLIDESLOPE INDICATOR - Provides
rectilincar display of VOR /LOC and glideslope deviation.
COURSE INDEX - Indicates selected VOR course.

COURSE CARD - Indicates selected VOR course under course

index.

4. NAV FLAG - Flag is in view when the NAV receiver signal isinade-
quate. When a NAYV flag is present in the navigation indicator (CDI
or K1525A), the autopilot operation is not affected. The pilot must
monitor the navigation indicators for NAV flags to ensure that the
Autopilot and/or Flight Director are tracking valid navigation
information.

5. TO/FROM INDICATOR FLAG - Indicates direction of VOR
station relative to selected course.

6. GLIDESLOPE DEVIATION NEEDLE - Indicates deviation
from ILS glideslope.

7. COURSE DEVIATION SCALE - A course deviation bar displace-
ment of 5 dots represents full scale (VOR =+/-10°, LOC=+/-2 1/2°,
RNAV = +/-5NM, RNAV APR = +/-1 1/4NM) deviation from
beam centerline.

w N

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
988, 260f30



PIPER AIRCRAFT CORPORATION SECTION 9
PA-46-350P, MALIBU SUPPLEMENT 7

Figure 7-17 (cont)
™. 8. GLIDESLOPE SCALE - Indicates displacement from glideslope

beam center. A glideslope deviation needle displacement of 5 dots,
represents full scale (0.7°) deviation above or below glideslope
beam centerline.

9. RECIPROCAL COURSE INDEX - Indicates reciprocal of
selected VOR course.

t0. OMNI BEARING SELECTOR (OBS) KNOB - Rotates course
card to selected course.

11. COURSE DEVIATION NEEDLE - Indicates course deviation
from selected omni course or localizer centerline.

12, GLIDESLOPE (GS) FLAG - Flag is in view when the GS recciver
signal is inadequate.

AUTOPILOT CONTROL WHEEL SWITCH CAP
Figure 7-19
ISSUED:; DECEMBER 12, 1988 REPORT: VB-1332
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Figure 7-19 (cont)
I

AUTOPILOT CONTROL WHEEL SWITCH CAP - Molded.
plastic unit mounted on the left horn of the pilot's control wheel
which provides mounting for three switch units associated with the
autopilot and manual electric trim systems.

MANUAL ELECTRIC TRIM CONTROL SWITCHES - A split
switch unit in which the left half provides power to engage the trim
servo clutch and the right half to control the direction of motion of

_the trim servo motor. Both halves of the split trim switch must be

actuated in order for the manual trim to operate in the desired
direction. When the autopilot is engaged, operation of the manual
electric trim will automatically disconnect the autopilot but not the
yaw damper.

CONTROL WHEEL STEERING (CWS) BUTTON - When
depressed, allows pilot to manually control the aircraft (disengages
the servos) without cancellation of any of the selected modes. Will
engage the Flight Director mode if not previously engaged (KFC
150 only). Automatically synchronizes the Flight Director/
Autopilot to the pitch attitude present when the CWS switch is
released, or to the present pressure altitude when operating in the
ALT hold mode. Will cancel GS couple. The aircraft must pass
through the glideslope again to allow GS recouple. The CWS
button will not disengage the yaw damper servo,
AUTOPILOT DISCONNECT/TRIM INTERRUPT (AP DISC/
TRIM INTER) Switch - When depressed and released will
disengage the autopilot and cancel all operating Flight Director
modes. When depressed and held will interrupt all electric trim
power (stop trim motion), disengage the autopilot, and cancel all
operating Flight Director modes.
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The airplane BATT MASTR switch function is unchanged and can be
s used in an emergency to shut off electrical power toall flight control systems
while the problem is isolated.

The RADIO MASTR switch supplies power to the avionics bus bar of
the radio circuit breakers and the autopilot circuit breaker.

The following circuit breakers are used to protect the following elements
of the King 150 Series Autopilot:

AUTOPILOT - Supplies power to the KC 192 or the KC 191
Computer, the autopilot pitch and roll servos, and the Pitch Trim
Circuit Breaker. It also applies power to the KC 296 yaw computer
and the yaw servo when installed.

PITCH TRIM - Supplies power to the autotrim and manual electric
pitch trim systems,

COMPASS - Supplies power to the optional KCS 55A Compass
System and the optional KRG 331 Yaw Rate Gyro if the airplane
7N is not equipped with an inverter.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 8
FOR
KING KAS 2978 VERTICAL SPEED AND ALTITUDE SELECTOR

This supplement must be attached to the Pilot’s Operating Handbook

and FAA Approved Airplane Flight Manual when the King KAS 2978
Vertical Speed And Altitude Selector is installed per STC SA1778CE-D.

The information contained hercin 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_\A%
D. H. TROMPLE

D.0.A. NO. SO-1
PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL December 12, 1988
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SECTION | - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional King KAS 297B Vertical Speed And Altitude
Selector is added to the King KFC 1500r a KAP 150 Flight Control System.
The Vertical Speed And Altitude Selector must be operated within the
limitations herein specified. The information contained within this
supplement is to be used in conjunction with the complete handbook.

This supplement has been FAA Approved as a permanent part of this

handbook and must remain in this handbook at all times when the optional
King KAS 297B Vertical Speed And Altitude Selector is installed.

SECTION 2 - LIMITATIONS

Altitude select captures below 800 feet agl are prohibited.

SECTION 3 - EMERGENCY PROCEDURES

No change.

SECTION 4 - NORMAL PROCEDURES
A. PREFLIGHT

I. PREFLIGHT TEST BUTTON (KC192 OR KC 91) - PRESS
momentarily and NOTE:
a. All legends and digits are displayed on the KAS 297B.

B. VERTICAL SPEED AND ALTITUDE SELECTOR OPERATION

. Vertical Speed Select
a. VERTICAL SPEED SELECT knob - PULL small knob to the
OUT position.
b. VERTICAL SPEED SELECT knob - ROTATE until vertical
speed is displayed.
¢. VERTICAL SPEED MODE (ENG) button - PUSH toengage
the Vertical Speed Hold mode.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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2. Changing Vertical Speed

Using CWS

(1) CWS button - PRESS and HOLD.

(2) Airplane - Establish desired vertical speed.
(3) CWS button - RELEASE.

Using Ventical Trim Control

(1) VERTICAL TRIM CONTROL - PRESS either up ordown
to increase or decrease the vertical speed. Displayed vertical
speed changes 100 fpm for every second controlisheld down.

CAUTION

When operating at or near the best rate of climb
airspeed and using vertical speed hold, it iseasy
to decelerate to an airspeed on the back side of
the power curve (a decrease in airspeed results
in a reduced rate of climb). Continued
operation on the back side of the power curve in
~ vertical speed hold mode will result in a stall.

CAUTION

When operating at or near the maximum
autopilot speed, it will be necessary to reduce
power in order to maintain the desired rate of
descent and not exceed the maximum autopilot

speed.

C. ALTITUDE PRESELECT

. ALTITUDE SELECT knob - PUSH small knob to the IN position.
2. ALTITUDE SELECT knob - ROTATE until the desired altitude is
displayed.
3. ALTITUDE SELECT MODE (ARM) button - PUSH to arm the
altitude select mode.
4. Airplane - ESTABLISH ATTITUDE necessary to intercept the
selected altitude.

ISSUED: DECEMBER 12, 1988
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SECTION § - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the basic Pilot's Operating Handbook.

SECTION 7 - DESCRIPTION AND OPERATION

The KAS 297B provides the pilot with the following features: ability to
select vertical speed hold; ability to select, arm and, upon approaching the
sclected altitude, automatically transfer into Altitude Hold; altitude alerting
as specified by F.A.R. 91.51, The KAS 297B controls and displayare further
described in Figure 7-1.

KAS 297B VERTICAL SPEED AND ALTITUDE SELECTOR
Figure 7-1
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Figure 7-1 (continued)

L A

VERTICAL SPEED MODE (ENG) BUTTON - When pressed will
engage the vertical speed hold mode. When pressed a second time
will disengage the vertical speed hold mode. When pressed with
altitude displayed, will engage the vertical speed hold mode and
re-sync the vertical speed hold mede to the current vertical speed
of the airplane.

PHOTOCELL - Automatically dims display according to the
cockpit ambient light. .

VERTICAL SPEED (VS) ANNUNCIATOR - llluminates when
the vertical speed hold mode is engaged.

VERTICAL SPEED UP/DOWN CARETS ( {) ) - Indicates
whether the selected vertical speed is up or down.

GAS DISCHARGE DISPLAY - Displays selected altitude from
100 to 35,000 feet or the selected vertical speed from 0 1o 3,000
feet per minute up or down.

ALTITUDE ALERT (ALERT) ANNUNCIATOR - The ALERT
annunciator is illuminated 1000 feet prior to the selected altitude,
goes out 300 feet prior to the selected altitude and illuminates
momentarily when the selected altitude is reached. Once the selected
altitude is reached the light signified that the 300 feet “safe band™
has been exceed and will remain on until 1000 feet from the selected
altitude. The alert light is accompanied by a 2 second aural tone
anytime the light initially comes on or the selected altitude is
reached.

VERTICAL SPEED/ALTITUDE SELECT KNOB - Concentric
knobs which allow easy setting of altitude or vertical speed. The
small knob (inner) has an in and out position.

Altitude is displayed and selected when the small knob is in the IN
position. When rotated the small knob selects altitude in 100 foot
increments with roll over into the 1000 digits. The larger knob
(outer) selects altitude in 1000 foot increments with roll over into
the 10,000 digits.

Vertical speed is displayed and selected when the small knob isin the
OUT position. When rotated the small knob selects vertical speed in
100 fpm increments. The larger knob selects vertical speed in 1000
fpm increments up to a maximum of 3000 fpm.

MODE (FT or FT/MIN) ANNUNCIATOR - Indicates FT/MIN
when in the vertical speed hold mede and FT when in the altitude
select mode.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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Figure 7-1 (continued)

9.

10.
1.

12.

13.

ALTITUDE CAPTURE (CAPT) ANNUNCIATOR - Indicates
the KAS 297B has switched the autopilot from pitch attitude hold
or vertical speed hold mode into the pitch round out mode (CA PT).
The point, just prior to transfer into altitude hold, at which the
CAPT mode becomes active varies with the vertical speed, i.e. The
higher the rate of climb, the sconer the CAPT mode becomes active;
at low rates of climb the activation of the CAPT mode and transfer
to altitude hold occur almost simultaseously,

ALTITUDE SELECT ARM (ARM) ANNUNCIATOR - Indicates
that the altitude select mode is armed to capture the selected altitude.
ALTITUDE SELECT MODE (ARM) BUTTON - When pressed
and the selected altitude is displayed, will arm the altitude select
mode. The altitude select (ARM) mode will cancel altitude hold
(ALT) if ALT is-already engaged. If altitude select (ARM) mode is
present when GS couple occurs, the GS mode will cancel altitude
select (ARM) mode. The engagement of ALT by the pilot's use of
the ALT switch will cancel the altitude select (ARM) mode.
Reselection of a new altitude will also cycle the altitude select
(ARM) mode off,

CONTROL WHEEL STEERING (CWS) BUTTON (Not Shown) -
When pressed, in addition to the normal autopilot functions the
CWS also interfaces with the KAS 297B. When operating in the
vertical speed hold mode, the CWS will re-sync the vertical speed
hold mode to the current vertical speed of the airplane. If altitude
is displayed when the CWS is pressed, the display will auto-
matically display vertical speed as long as the CWS is depressed.
CWS does not affect the altitude select mode.

VERTICAL TRIM CONTROL (Not Shown) - When in the
vertical speed hold mode this control can be used toslew the vertical
speed up or down at 100 fpm for every second the rocker switch is
held. If altitude is being displayed at the time the rocker switch is
depressed, vertical speed will be displayed for 1 to 2 seconds after
the rocker switch is released.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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The following circuit breakers are used to protect the following
(m\ elements of the King KAS 297B,

LLABEL FUNCTION

AUTOPILOT Supplies power to the KC 192
or the KC 191 computer, the
autopilot pitch and roll
servos, the Elv Trim Switch/
Circuit Breaker, and the

KAS 297B
ENCODING ALT Supplies power to the King
(ENCODER 1|) KEA 130A Altimeter.
ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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PIPER AIRCRAFT CORPORATION SECTION 9 |
PA-46-350P, MALIBU o SUPPLEMENT 9

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 9
FOR
NORTHSTAR Ml LORAN C NAVIGATOR
WITH KAP/KFC 150 AUTOPILOT SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook

and FAA Approved Airplane Flight Manual when the optional Northstar

M1 Loran C Navigator is installed per the 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

A contained in this supplement, consuit the basic Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual.

FAA APPROVED Q_H_iaﬁig
D. H. TROMPLE

D.O.A. NO. SO.-1
PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL December 12, 1988
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional Northstar M1 Loran C Navigator System is
installed. The navigator system must be operated within the limitations
herein specified. The information contained within this supplement is to be
used in conjunction with the complete handbook.

This supplement has been FAA Approved asa permanent part of this

handbook and must remain in this handbook at all times when the Northstar
M1 Loran C Navigator System is installed.

SECTION 2 - LIMITATIONS

(@) Northstar M1 Loman C Navigator Operator's Manual (P/N 041086,
latest revision) must be immediately available to the flight crew
whenever navigation is predicated on the use of the Northstar MJ.

(b) The Northstar M1 Loran C Navigator is approved for VFR
only. .

(c) During operation no flight operation shall be predicated
upon the Northstar M1 Loran C Navigator whenever a NAV
fag is displayed by the CDI.

(d) The following placard is located on the pilot’s instrument panel
adjacent to the HSI.

LORAN C APPROVED FOR VFR ONLY
SECTION 3 - EMERGENCY PROCEDURES

No changes to the basic Emergency Procedures provided by Section 3 of
this Pilot’s Operating Handbook are necessary for this supplement.

SECTION 4 - NORMAL PROCEDURES
(a) OPERATION

Normal operating procedures are outlined in the Northstar M1
Loran C Navigator Operator's Manua) (P/N 041086, latest revision).

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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(b) NAV-COUPLED MODE

When operating the KAP/KFC 150 flight control system in either

the navigation (NAV) or approach (APR) mode and the A/P

LORAN/A/P NAYV switch has been set to the Northstar M| as the

navigation source, all operational procedures which are applicable

to these two modes, as described in the KAP/KFC 150 Operator’s

Manual and Flight Manual Supplement, still apply, with the

following notations or exceptions:

(1) Northstar M1 is approved for VFR only.

(2) Course deviation data for the autopilot is derived from the
Northstar M1.

(3) For course intercept or course tracking, set the HSI course
needle to the Loran C course to be flown, This setting provides
course datum to the autopilot.

(4) Autopilot Nav Select Switch Positions:

A/P LORAN | A/PNAVI
A/P NAV | A/P NAV2 SELECTIONS
sw Sw
A/PNAV | A/PNAVII NAYV #1] coupled to A/P
Displayed on HSI
A/P NAV | A/PNAV2 NAYV #2 coupled to A/P
displayed on NAV #2 indicator
A/P LORAN . LORAN coupled to A/P displayed
on HSI (Blue Indicator light)

*When the A/P LORAN/A/P NAY switch is in the Loran
mode the A/P NAV 1/A/P NAV 2 autopilot coupling
switch is inactive,

ISSUED: DECEMBER 15, 1988 - REPORT: VB-1332
Jof4, 9-103



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENT 9 PA-46-350P, MALIBU

(c) NAVIGATION DISPLAYS

The Loran C System drives the pilot's HSI display when manually
selected by the A/ P LORAN/A/P NAYV switch. This configuration
is annunciated by a mode light adjacent 1o the HSI1. The HSI will
only display left or right course information and a NAV flag
indication from the Northstar M 1. The course selector pointer must
be manually set to the Loran C course. (Actual course cannot be
determined on the HSI by rotating the course selector pointer).

When Loran has been selected for display on the HS|, the bearing
pointer will continue displaying the bearing to a previous selected
VOR or RNAV waypoint or NDB. Caution must be used in noting
that the pointer will not indicate the bearing to the Loran waypoint.
(d) WAYPOINT ALERT ANNUNCIATOR
Becomes active within a one-minute radius of a waypoint.
(¢) PARALLEL OFFSET ANNUNCIATOR

Becomes active whenever a parallel offset is in effect.

SECTION 5 - PERFORMANCE

Installation of the Northstar M1 Loran C Navigator does not affect the
basic performance information presented in Section S of this Pilot’s
Operating Handbook. -
SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight and
balance data in Section 6 of the Pilot’s Operating Handbook.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
9-104, dofd4



PIPER AIRCRAFT CORPORATION SECTION 9
PA-46-350P, MALIBU SUPPLEMENT 10

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 10
FOR
11 MORROW, INC,,
APOLLO 11, MODEL 612, LORANC
NAVIGATION SYSTEM
WITH KAP/KFC 150 AUTOPILOT SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the optional 11 Morrow,
Inc., Apollo 1l, Model 612, Loran C Navigator is installed per the
Equipment List. The information contained herein supplements or
supersedes the basic Pilots 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 APPROVEDAJ_%%
D. H. TROMPLE

D.0.A. NO. §0.-1
PIPER AIRCRAFT CORPORATION
VERO BEACH, FL.ORIDA

DATE OF APPROVAI,____ December 12, 1988
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional 11 Morrow, Inc., Apollo 11, Model 612, LoranC
Navigation System is installed. The navigation system must be operated
within the limitations herein specified. The information contained within
this supplement is to be used in conjunction with the complete handbook.

This supplement has been FAA Approved as a permanent part of this
handbook and must remain in this handbook at all times when the Apollo I,
Model 612, Loran C Navigation System is installed.

SECTION 2 - LIMITATIONS

(a) 1l Morrow, Inc., Apollo 11, Model 612, Loran C Navigation
System, Pilot’s Operating Handbook (P/N 560-0022B latest
revision) must be immediately available to the flight crew when-
ever navigation is predicated on the use of the Apollo 1.

(b) The Apollo 11, Loran C Navigation System is not approved for
IFR approaches.

(c) IFR RNAYV operation is limited to the 48 contiguous states, and
the District of Columbia. (See Pilot's Operating Handbook
P/N 560-0022B latest revision.)

(d) During RNAV operation of the Apollo 11, Mode! 612 additional
navigation equipmient required for the specific type of operation
must be installed and operable.

(e) The Apollo 11, Model 612 Loran C Navigation System must be
checked for accuracy (reasonableness) prior to use as a
means of navigation after ‘acquisition of a new GRI, or re-
acquisition of the same GRI.

(0 During the Apollo 1I, Model 612 system start-up test the pilot
must check the following items for proper operation prior to each
IFR flight: External LORAN WARN annunciator, external
LORAN VFR annunciator, CDI needle, and CDI flag. The pilot
shall verify that all of the dots in the alpha-numeric displays are
functioning, The pilot shall verify that both lampsare operational in
the LORAN VFR and LORAN WARN external annunciators.

REPORT: V8-1332 ISSUED: DECEMBER 12, 1988
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(g) No flight operation shall be predicated on the use of the Apollo 11,
PN Model 612, Loran C Navigation System whenever a NAV OFF flag
f is displayed by the CDI. In addition, no IFR @ight shall be predi-
cated on the use of the Apollo I, Model 612, Loran C Navigation
System whenever the external LORAN WARN or .LORAN VFR
annunciators are lighted, or the accuracy reasonableness check
has a consistently greater position error than 3.0 nautical

miles or any failure observed during the system start-up test.

(h) The pilot must verify the coordinates of each waypoint to be used
during an IFR flight, including those waypoints used from the
FLYBRARY data base.

(i) The Apollo 11, Model 612 Loran C Navigation System may not be
used for IFR flight, during icing conditions.

() IFR operation is permitted only if, in the Software Version
pages of the SETUP Made, the following Operating System and
Front Panel software versions appear:

(1) OP 26 ar2.7

/5™ (2) FP IS

(k) The following placard is located on the pilot's instrument panel
adjacent to the HSI:

LORAN C NOT APPROVED FOR APPROACH

(1) 1f a GRI change is required while in flight, the following Caution
should be noted:

CAUTION
When changing GRI in flight, expect to

navigate DR for approximately 2 minutes
waiting for acquisition of new GRI.

SECTION 3 - EMERGENCY PROCEDURES-

/MM No changes to the basic Emergency Procedures provided by Section 3 of
this Pilot’s Operating Handbook are necessary for this supplement.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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SECTION 4 - NORMAL PROCEDURES

(a) OPERATION e

Normal operating procedures are outlined in the 1l Morrow Inc.,
Apollo 11, Loran C Pilot’s Operating Handbook (P/N 560-00228B,
latest revision.

(b) NAV-COUPLED MODE

When operating the KAP/KFC 150 Flight Control System in either

the Navigation (NAV) or Approach (APR) Mode and the A/ P

LORAN/A/P NAV switch has been set to the Apollo 11 as the

navigation source, all operational procedures which are applicable

to these two modes, as described in the KAP/KFC 150 Operators

Manual and Flight Manual Supplement, still apply, with the

following notations or exceptions:

(1) Apollo II, Model 612, Loran C is not approved for IFR

approaches,

(2) Course deviation data for the autopilot is derived from the _
Apolio I1. ™

(3) For course intercept or course tracking, set the HSI course
needle to the Loran C course to be flown. This setting provides
course datum to the autopilot.

(4) Autopilot Nav Select Switch Positions;

A/P LORAN | A/P NAV |

A/P NAV | A/PNAV2 SELECTIONS

sw Sw
A/P NAV | A/P NAV | NAV #l coupled to A /P
Displayed on HSI
AP NAV | A/PNAV2 NAYV #2 coupled to A/P
displayed on NAV #2 indicator
A/P LORAN . LORAN coupled to A /P displayed
on HSI (Blue Indicator light)

*When the A/P LORAN/A/P NAV switch is in the Loran o
mode the A/P NAV 1/ A/P NAV 2 autopilot coupling
switch is inactive.

»
-

REPORT: VB-1332 1ISSUED: DECEMBER 12, 1988
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{c)

(d)

NAVIGATION DISPLAYS

The Loran C System drives the pilot’s HSI display when manually
selected by the A/ P LORAN/A/ P NAV switch. Thisconfiguration
is annunciated by a mode light adjacent to the HSI. The HSI will
only display left or right course information, to/from flags and an
Off/ Warning flag indication from the Apollo 1I. The course selector
pointer must be manually set to the Loran C course. (Actual course
cannot be determined on the HSI by rotating the course selector
pointer.) ,

When Loran has been selected for display on the HS|, the bearing
pointer will continue displaying the bearing to a previous selected
VOR or RNAV waypoint or NDB. Caution must be used in noting
that the pointer will not indicate the bearing to the Loran waypoint.

External Annunciators

= :
LORAN WARN l WAYPT ALERT l
ﬁ LORAN VFR ’! I‘ APPROACH 'I

The Apollo 11 also provides status information to four externally
mounted annunciators: LORAN WARN, WAYPT ALERT,
LORAN VFR, and APPROACH.

LORAN WARN The LORAN WARN annunciator will light
whenever the internal WARN annunciator
lights. The LORAN is not usable for navi-
gation,

WAYPT ALERT The WAYPT ALERT annunciator will light
whenever the internal ARIV annunciator
lights. You are nearing your destination.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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LORAN VFR

APPROACH

When the LORAN VFR annunciator lights
you may not use the APOLLO Il for IFR
navigation. This annunciator will light when
the criteria for IFR navigation is not met.

The LORAN VFR annunciator may light
while the LORAN WARN annunciator is not
lighted. VFR navigation is still permitted.

The LORAN VFR annunciator will light due
to the following reasons:

1. You have selected a course offset, ASF
factors, Approach CDI resolution.

2. You have manually selected the triad
or magnetic variation.

3. Accdracy does not meet IFR standards
dut_: to poor geometry, low signal, or high
noise,

The APPROACH annunciator will light
when the internal APP annunciator is lighted.
Approach CDI resolution (1.25 nm full scale)
has been selected.

SECTION S - PERFORMANCE

Installation of the Apollo I Loran C does not affect the basic
performance information in Section 5 of this Pilot's Operating Handbook.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the Pilots Operating Handbook.

REPORT: VB-1332
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 11
FOR
SHADIN FUEL MANAGEMENT SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Shadin Fuel
Management System is installed per Piper Drawing No. 89860-2, The
information contained herein supplements or supersedes the information in
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 thissupplement, consult the basic
Pilot’s Operating Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVED-—‘J—LLM—
D. H. TROMPLER

D.O.A. NO. SO-1
PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

December 12, 1988
DATE OF APPROVAL
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SECTION 1 - GENERAL
-

This supplement supplies information necessary for the operation of the -~
airplane when the optional Shadin Fuel Management System is installed in
accordance with FAA Approved Piper data.

SECTION 2 - LIMITATIONS

(a) Prior to each flight, the fuel management system must be tested
operational with the message GOOD appearing in the display.
The system is not approved for use if the BAD message appears
and must be disabled by pulling its circuit breaker.

(b) The aircraft fuel quantity indicator must be used 1o determine
the actual fuel load on board the aircraft.

SECTION 3 - EMERGENCY PROCEDURES
FUEL MGT Circuit Breaker............. teserererecanean PULL ™\

SECTION 4 - NORMAL PROCEDURES
(a) TEST PROCEDURE

Press the TEST button. All digits will display “8™ sequen-
tially for 10 seconds. If the computer checks out the word
GOOD will show. (If the test is not successful, the word BAD
will be displayed. In such case, the unit must be considered
unusable until a correcting action is done.) Followed by:

(1) Software basic number and revision level,

(2) The K-factor setting for the flow transducer in the flow
window.

(3) Maximum usable fuel setting in the right window.
NOTE ~
Using the test function while the engine is

running will cause the computer to lose 13
seconds of fuel count.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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(b) INITIAL PROGRAMMING

Initia) programming is intended to enter the total usable fuel
figure into the memory as defined in the Airplane Flight Manual.
It can then be recalled whenever the fuel tanks are filled up
to the maximum usable fuel level,

(1) PROCEDURE:

a. Power the unit by switching the aircraft master switch on.

b. Move the toggle switch to FULL FUEL position and hold
for the entire procedure.

c. Movethetoggle to the GAL. REM. and press ENTER/TEST
button simultaneously for 30 secands,

d. The code message FUL will be displayed in the left flow
window and the current full fuel value will be displayed
in the right window. Release the ENTER button and
then GAL. REM. toggle switch. Keep holding FULL
FUEL toggle switch,

e. Move the toggle to GAL. REM. position to increment the
full fuel number or to GAL. USED pasition to decrement
(the longer you hold, the faster the updating).

f. After reaching the correct total usable fuel figure, press
the ENTER button and the computer will store that number
as full fuel. The word FUL disappears and the computer
will return to the operate mode. Release the FULL FUEL
toggle switch.

g. To verify that the data is stored properly, press the TEST
button. The computer will run the diagnostic check and then
display GOOD. If the test is successful, then it will
display the maximum usable fuel value.

(c) PREFLIGHT PROCEDURES
The fuel management system is a fuel flow measuring system and
NOT a quantity sensing device and cannot determine the amount
of usable fuel. Therefore, it is important than an accurate
usable fuel quantity be entered into the system to ensure ac-
curate readings.
ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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SUPPLEMENT 11 PA-46-350P, MALIBU
(1) NO FUEL ADDED o
As data is already stored, no action is needed. —

(2) MAXIMUM USABLE FUEL (FULL TANK):

a. Move the toggle switch to the FULL FUEL position and
hold. The maximum usable fuel figure will be displayed in
the right window.

b. Press the ENTER button.
¢. Return the toggle switch to the center position.

d. To verily, move the toggle to GAL. REM. Total usable fuel
will be displayed in the right window.

(3) PARTIAL FUEL ADDED

a, lh‘do:l/e the toggle switch to the ADD FUEL position and
old. :

b. Move the toggle switch to GAL. REM. position to increment ™
fuel added figure. When the amount of fuel added figureis - .
reached, release the GAL. REM. toggle switch, If the
correct figure has been exceeded, move the toggle switch
to the GAL. USED position to decrement the added
fuel figure,

c. Press ENTER button.

d. Returmn the ADD FUEL toggle switch to the center position,
The computer will add the additional fuel to the fuel re-
maining and use the total as the current fuel remaining.

e. To verify, move the toggle to GAL. REM; current usable
fuel remaining will be displayed in the right window.

(d) CORRECTING INPUT ERROR:

In case an error has been made b{ exceeding the correct amount
in entering the number of total usable fuel, select and hold
GAL. USED toggle switch and simultaneously press ENTER/ oy
TEST button. Fuel used will be reset and the fuel remaining |
will appear and pause on display for 4 seconds. The figure will - _
decrement and when the correct figure is reached (the longer

the press, the faster the decrementing), release both GAL. USED
toggle switch and ENTER button, To avoid repeating the 4 second
pause during the decrementing, do not release the GAL. USED
toggle switch but use the ENTER button to control the decrementing.

REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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(¢) IN FLIGHT OPERATION
WARNING

In case of an inflight electrical power failure,
the instrument will cease to function. After
restoring power, the left window will resume
accurate fuel flow reading, but the Time
Remaining, Fuel Used, and Fuel Remaining
figures will not be accurate unless the duration
of the power failure is known and the fuel
consumption during the electric power failure
is calculated and subtracted from the Fuel
Remaining.

The fuel flow is continuously displayed in the left window. The
right window displays the time remaining in hours and minutes,
or the fuel remaining or used, depending on the position of the
toggle switch.

The fuel used may be reset at any time by moving the toggle
switch to the GAL. USED position and momentarily pressing the
ENTER/TEST button no longer than 4 seconds. Otherwise, the
computer will start decreasing the fuel remaining.
NOTE

The time remaining displhy digits will flash

whenever the endurance drops below 30

minutes.

SECTION S - PERFORMANCE

No change.

/T SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the Airplane Flight Manual.

ISSUED: DECEMBER 12, 1988 REPORT: VB-1332
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SECTION 7 - DESCRIPTION AND OPERATION OF THE FUEL
MANAGEMENT SYSTEM

The fuel management systemis deslgned to improve fuel monitoring and
management through the use of a mtcroprocessor to display fuel flow, fuel
remaining, fuel used, and time remaining. A transducer mounted in the fuel
line measures fuel flow and generates electrical pulses directly proportional
to the amount of fuel flow. The microprocessor receives the pulses and
dlsplays fuel flow in the left window. Time remaining, fuel used, and fuel
remaining are continuously computed and either displayed or slo:ed for
later dlsplay in the right window. Time remaining calculations are based on
fuel remaining and actual fizel ﬂow. which means that reducmg the poweror
leaning the mixture will result in mcrcasmg the time remaining. If the
calculated time remaining at any particular power setting drops below 30
‘minutes, the Time Remaining digits in the display window will start flashing.

After shutdown, the amount of fuel remaining is stored in a non-volatile
memory which requires no power to retain the data.

Display dimming is controlled by the DAY /NIGHT switch.

@ FUEL FLOW ENDURANCE @

G.RH. HRS, : MIN,

J
SO OuOmOrs,

L
FUEL MANAGEMENT SYSTEM
Figure 7-1
REPORT: VB-1332 ISSUED: DECEMBER 12, 1988
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SECTION 10
OPERATING TIPS

10.1 GENERAL

This section provides operating tips of particular value in the operation
of the Malibu.

10.3 OPERATING TIPS

(@)

(b)

(©

C)

(e)

n

Learn to trim for takeoff so that only a very light back pressure on
the control wheel is required to lift the airplane off the ground.

The best speed for takeoff is 80 to 85 KIAS under normal
conditions. Trying to pull the airplane off the ground at too low an
airspeed decreases the controllability of the airplane in the event of
engine failure.

10° of flaps may be lowered at airspeeds up to 165 KIAS and full
flaps up to 116 KIAS, but to reduce flap operating loads, it is
desirable to have the airplane at a slower speed before extending the
flaps. . ’

Before attempting to reset any circuit breaker, allow a two to five
minute cooling off period.

Before starting the engine, check that all radio switches, light
switches and the pitot heat switch are in the off positionsoasnotto
create an overloaded condition when the starter is engaged.

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

(8)

(h)

‘10-2

In an effort 10 avoid accidents, pilots should obtain and study the
safety related information made available in FAA publications,
such as regulations, advisory circulars, Aviation News, AIM and
safety aids.

Prolonged slips or skids which result in excess of 2000 feet of
altitude loss or other radical or extreme manecuvers which could
cause uncovering of the fuel outlet must be avoided as fuel flow
interruption may occur when the tank being used is not full.

Pilots who fly above 10,000 feet should be aware of the need for
special physiological training. Appropriate training is available
for a small fee at approximately twenty-three Air Force Bases
throughout the United States. The training is free at the NASA
Center in Houston and at the FAA Aeronautical Center in
Oklahoma.

Forms to be completed (Physiological Training Application and
Agreement) for application for the training course may be obtained
by writing to the following address:

Chief of Physiological Training, AAC-143
FAA Acronautical Center

P.O. Box 25082

Oklahoma City, Oklahoma 73125

It'is recommended that all pilots who plan to fly abﬁve 10,000 feet
take this training before flying this high and then take refresher
training every two or three years.
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