





APPLICABILITY

Application of this handbook is limited to the specific Piper PA-32R-
301 model airplane designated by serial number on the face of the title page
of this handbook.

This handbook cannot be used for operational purposes unless kept in a
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 airplane owners. The equipment list was current at the time the air-
plane 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.

L. 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:

1. Revision pages will replace only pages with the same page number.
Insert all additional pages in proper numerical order within each
section,

3. Page numbers followed by a small letter shall be inserted in direct
sequence with the same common numbered page.

II.  Identification of Revised Material

Revised text and illustrations shall be indicated by a black vertical line
along the outside margin of the page, opposite revised, added or deleted
material. A line along the outside margin of the page opposite the page
number will indicate that an entire page was added.
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Black lines will indicate only current revisions with changes and
additions to or deletions of existing text and illustrations. Changes in
capitalization, spelling, punctuation or the physical location of material on a
page will not be identified.

ORIGINAL PAGES ISSUED
The original pages issued for this handbook prior to revision are given

below:

Title, 11 through vii, 1-1 through 1-12, 2-1 through 2-12, 3-1 through
3-18, 4-1 through 4-28, 5-1 through 5-32, 6-1 through 6-14, 7-1 through 7-46,
8-1 through 8-18, 9-1 through 9-38, 10-1 through 10-2.
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SECTION 1
PA-32R-301, SARATOGA II HP 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 FAR/CAR. It also contains supplemental data
supplied by the airplane manufacturer.

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

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

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

The handbook has been divided into numbered (arabic) sections each
provided with a **finger-tip” tab divider for quick reference. The limitations
and emergency procedures have been placed ahead of the normal
procedures, performance and other sections to provide easier access to
information that may be required in flight. The "Emergency Procedures”
Section has been furnished with a red tab divider to present an instant
reference to the sectiis Provisions for expansion of the handbook have

been made by the dehiberate omission of certain paragraph numbers, figure
numbers, item numbers and pages noted as being intentionally left blank.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 1

GENERAL PA-32R-301, SARATOGA 11 HP
12 11"
] A j
Wing Area (sq. ft.) [78.3
Min. Turning Radius (ft.) 30.0

(from pivot point to wing tip)

)+
|
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SECTION 1

PA-32R-301, SARATOGA 11 HP GENERAL

1.3 ENGINE
(a) Number of Engines 1
(b) Engine Manufacturer Lycoming
(c) Engine Model Number 10-540-K1GS
(d) Rated Horsepower 300
(e) Rated Speed (rpm) 2700
(f) Bore (inches) 5.125
(g) Stroke (inches) 4.375
(h) Displacement (cubic inches) 541.5
(1) Compression Ratio 8.7:1

1.5

(j) Engine Type

PROPELLER

(a) Number of Propellers

(b) Propeller Manufacturer

(c) Blade Mode!l

(d) Number of Blades

(e) Hub Model

(f) Propeller Diameter (inches)
(1) Minimum
(2) Maximum

(g) Propeller Type

ISSUED: JUNE 30, 1997

Six Cylinder, Direct Drive,
Horizontally Opposed, Air Cooled,
Fuel Injected

1

Hartzell
F7663DR

3
HC-I3YR-1RF

77

78

Constant Speed,
Hydraulically Actuated

REPORT: VB-1669
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SECTION 1

GENERAL PA-32R-301, SARATOGA II HP
- 1.7 FUEL
AVGAS ONLY

(a) Fuel Capacity (U.S. gal.) (total) 107
(b) Usable Fuel (U.S. gal.) (total) 102

(c) Fuel Grade, Aviation
(1) Minimum Grade 100 - Green or 100LL - Blue
Aviation Grade
(2) Alternate Fuels Refer to latest revision of

Lycoming Service Instruction 1070

1.9 OIL
(a) Oil Capacity (U.S. quarts) 12
(b) Oil Specification Refer to latest issue of

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

SINGLE MULTI
(1) Above 80°F 60 60
(2) Above 60°F 50 40 or 50
(3) 30°F to 90°F 40 40
(4) 0° 10 70°F 30 30, 40 or 20W-30
(5) 0°F to 70°F 20 20W50 or 15W-50
(6) O°F to 90°F 20 30 or 20W-30
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 1
PA-32R-301, SARATOGA 11 HP GENERAL

1.11 MAXIMUM WEIGHTS

(a) Maximum Takeoff Weight (Ibs.) 3600
(b) Maximum Landing Weight (Ibs.) 3600
(c) Maximum Ramp Weight (ibs.) 3615
FORWARD AFT

Compartments 100 100

1.13 STANDARD AIRPLANE WEIGHTS

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

1.15 BAGGAGE SPACE

FORWARD AFT

(a) Compartment Volume (cubic feet) 7.0 17.3

(b) Entry Width (inches) 16.0 48.0

(c) Entry Height (inches) 22.0 26.0
1.17 SPECIFIC LOADING

(a) Wing Loading (Ibs. per sq. ft.) 20.2

(b) Power Loading (Ibs. per hp) 12.0

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 1
GENERAL

PA-32R-301, SARATOGA 11 HP

1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

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

(a) General Airspeed Terminology and Symbols

CAS

KCAS
GS

IAS

KIAS

TAS

REPORT: VB-1669
1-6

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

Calibrated Airspeed expressed in "Knots."

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

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

Indicated Airspeed expressed in "Knots."

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

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

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

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

ISSUED: JUNE 30, 1997



SECTION 1

PA-32R-301, SARATOGA Il HP GENERAL

ISSUED: JUNE 30, 1997

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

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

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

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

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

Stalling Speed or the minimum steady

- flight speed at which the airplane is

controllable in the landing configuration.

Best Angle-of-Climb Speed is the airspeed
which delivers the greatest gain of altitude

in the shortest possible horizontal distance.

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

REPORT: VB-1669
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SECTION 1
GENERAL

PA-32R-301, SARATOGA IT HP

(b) Meteorological Terminology

ISA

OAT

Indicated Pressure
Altitude

Pressure Altitude

Station Pressure

Wind

REPORT: VB-1669
1-8

International Standard Atmosphere in
which: The air is a dry perfect gas; the
temperature at sea level is 15° Celsius (59°
Fahrenheit); The pressure at sea level is
29.92 inches Hg (1013.2 mb); the
temperature gradient from sea level to the
altitude at which the temperature is -56.5°
C (-69.7°F) is -0.00198°C (-0.003564°F)
per foot and zero above that altitude.

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

The number actually read from an
altimeter when the barometric subscale has
been set to 29.92 inches of mercury (1013.2
millibars).

Altitude measured from standard sea-level
pressure (29.92 in Hg) by a pressure or
barometric altimeter. It is the indicated
pressure altitude corrected for position and
instrument error. In this handbook,
altimeter instrument errors are assumed to
be zero.

Actual atmospheric pressure at field
elevation.

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.

ISSUED: JUNE 30, 1997



SECTION 1

PA-32R-301, SARATOGA II HP GENERAL

(c) Power Terminology
Takeoff Power

Maximum Con-
tinuous Power

Maximum Climb
Power

Maximum Cruise
Power

(d) Engine Instruments

EGT Gauge

Maximum power permissible for takeoff.

Maximum power permissible contin-

uously during flight.

Maximum power permissible during
climb.

Maximum power permissible during
cruise.

Exhaust Gas Temperature Gauge

(e) Airplane Performance and Flight Planning Terminology

Climb Gradient

Demonstrated
Crosswind
Velocity

Accelerate-Stop
Distance

Route Segment

ISSUED: JUNE 30, 1997

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 at which a definite radio fix
can be established.

REPORT: VB-1669
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SECTION 1

GENERAL PA-32R-301, SARATOGA I1 HP

(f) 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

REPORT: YB-1669

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

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

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

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

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

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

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

Fuel available for flight planning.

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

Weight of a standard airplane including

unusable fuel, full operating fluids and full
oil.

ISSUED: JUNE 30, 1997



PA-32R-301, SARATOGA 11 HP

SECTION 1
GENERAL

Basic Empty
Weight

Payload
Useful Load

Maximum Ramp
Weight

Maximum
Takeoff Weight

Maximum
Landing Weight

Maximum Zero
Fuel Weight

ISSUED: JUNE 30, 1997

Standard empty weight plus optional
equipment.

Weight of occupants, cargo and baggage.

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

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

Maximum Weight approved for the start
of the takeoff run.

Maximum weight approved for the landing
touchdown.

Maximum weight exclusive of usable fuel.

REPORT: VB-1669
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SECTION 1
GENERAL PA-32R-301, SARATOGA Il HP
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PA-32R-301, SARATOGA 11 HP

SECTION 2
LIMITATIONS

SECTION 2

LIMITATIONS

2.1 GENERAL

This section provides the "FAA Approved’ operating limitations,
instrument markings, color coding and basic placards necessary for

operation of the airplane and its systems.

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

(Supplements).

2.3 AIRSPEED LIMITATIONS
SPEED

Never Exceed Speed (VNE) - Do not ex-
ceed this speed in any operation.

Maximum Structural Cruising Speed
(VNO) - Do not exceed this speed

except in smooth air and then only
‘with caution.

Design Maneuvering Speed (VA) - Do
not make full or abrupt control move-
ments above this speed.

A1 3600 LBS. G.W.
Atr2230 LBS. G.W.

ISSUED: JUNE 30, 1997

KIAS KCAS
191 189
160 158
134 132
105 104

REPORT: VB-1669
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SECTION 2
LIMITATIONS PA-32R-301, SARATOGA 11 HP

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.

SPEED KIAS KCAS

Maximum Flaps Extended Speed (VFE) -
Do not exceed this speed with the flaps
extended. 110 109

Maximum Landing Gear Extension
Speed (VLO) - Do not exceed this speed
when extending the landing gear. 132 130

Maximum Landing Gear Retraction
Speed (VLO) - Do not exceed this speed
when retracting the landing gear. 110 109

Maximum Landing Gear Extended
Speed (VLE) Do not exceed this speed
with the landing gear extended. 132 130

2.5 AIRSPEED INDICATOR MARKINGS

MARKING 1IAS
Red Radial Line (Never Exceed) 191 KTS
Yellow Arc 160 KTS to 191 KTS
(Caution Range - Smooth Air Only)
Green Arc (Normal Operating Range) 67 KTS to 160 KTS
White Arc (Flap Down) 63 KTS to 110 KTS

REPORT: VB-1669 ISSUED: JUNE 30, 1997



" PA-32R-301, SARATOGA 11 HP

SECTION 2

LIMITATIONS
- 2.7 POWER PLANT LIMITATIONS
(a) Number of Engines 1
(b) Engine Manufacturer Lycoming
(c) Engine Model No. 10-540-K1G5
(d) Engine Operating Limits

(e

H
(2

(b)
()

(k)

@

(1) Maximum Horse Power

(2) Maximum Rotation Speed (RPM)
(3) Maximum Oil Temperature (°F)
Oil Pressure

Minimum (red line)

Maximum (red line)

Fuel Flow/Pressure

Maximum (red line

Fuel Grade (minimum grade)

Number of Propellers
Propeller Manufacturer
Propeller Hub and Blade Model

Propeller Diameter (inches)
Minimum

Maximum

Blade Angle Limits

" Low Pitch Stop

High Pitch Stop

ISSUED: JUNE 30, 1997

300
2700
245

25 PSI
115 PSI

35 gal/hr; 14 PSI
100 - Green or
100LL - Blue
Aviation Grade

1

Hartzell
HC-I3YR-1 RF
F7663DR

7
78

12.4°+£0.2°
32.0°+ 1.0°

REPORT: YB-1669
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SECTION 2
LIMITATIONS PA-32R-301, SARATOGA II HP

2.9 POWER PLANT INSTRUMENT MARKINGS

(@)

(b)

©)

(@

(e)

®

Tachometer

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

Oil Temperature

Green Arc (Normal Operating Range) 100° to 245°F

Red Line (Maximum) 245F

Oil Pressure

Green Arc (Normal Operating Range) 55 PSIto 95 PSI

Yellow Arc (Caution Range) (Idle) 25 PSIto 55 PSI

Yellow Arc (Caution Range)

(Start and Warm Up) 95 PSIto 115 PSI

Red Line (Minimum) 25 PSI

Red Line (Maximum) 115 PSI

Cylinder Head Temperature (Not required equipment)

Green Arc (Normal Operationg Range) 200° to 500°F

Red Radial Line (Maximum) 500°F

Fuel Flow/Pressure

Green Arc (Normal Operating Range) 0 gal/hr. to 34.9 gal/hr.

Red Line (Maximumn) 35 gal/hr: 14 PSI

Vacuum Pressure

Green arc (normal operating range) 4.8 to 5.2 in. Hg.

Red Line (minimum) 4.8 in. Hg.

Red Line (maximum) 5.2in. Hg.

-or-

Green arc (normal operating range) 4.5t0 5.2 in. Hg.

Red Line (minimum) 4.5 in. Hg.

Red Line (inaximum) 5.2 in. Hg.

2.11 WEIGHT LIMITS

(a) Maximum Takeoff Weight 3600 LBS.
(b) Maximum Ramp Weight 3615 LBS.
(c) Maximum Baggage (100 Ibs. each compartment) 200 LBS.
NOTE
Refer to Section 5 (Performance) for maximum
weight as limited by performance.
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 2
PA-32R-301, SARATOGA 11 HP LIMITATIONS

2.13 CENTER OF GRAVITY LIMITS

Weight Forward Limit Rearward Limit

Pounds Inches Aft of Datum Inches Aft of Datum

3600 91.4 95.0

3200 ‘ 83.5 95.0

2400 (and less) 78.0 95.0
NOTES

Straight line variation between points given.

The datum used is 78.4 inches ahead of the
wing leading edge at the ‘oo :iection of the
untapered and inboard tapered cection.

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

2.15 MANEUVER LIMITS

No acrobatic maneuvers including spins approved.

2.17 FLIGHT LOAD FACTORS

(a) Positive Load Factor (Maximum) : 38G
(b) Negative 1.oad Factor (Maximum) No inverted maneuvers

approved
(c) Positive Load Factor - Flaps Down (Maximum) 20G
(d) Negative Load Factor - Flaps Down (Maximum) No inverted

maneuvers approved

JSSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 2
LIMITATIONS PA-32R-301, SARATOGA 11 HP

2.19 TYPES OF OPERATIONS

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

(a)Day V.ER.
(b)Night VER.
(c)Day LLER.
(d)Night LER.
(e)Non Icing

2.21 FUEL LIMITATIONS

(a) Total Capacity....ccecerrevriesieireeiec et snere e 107 U.S. GAL.

(b) Unusable FUel.......cccccovernericeeicrrreeneeectnenie e 5U.S. GAL.
The unusable fuel for this airplane has been determined as 2.5
gallons in each wing in critical flight attitudes (2.5 gallons is the
total per side, each side having two interconnected tanks).

(€) Usable FuCl.....ccccouiviiiirecrerenenenrersee e e sveenes 102 U.S. GAL.
The usable fuel in this airplane has been determined as 51 gallons in
each wing (51 gallons is the total per side, each side having two
interconnected tanks).

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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INTENTIONALLY LEFT BLANK

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 2
LIMITATIONS PA-32R-301, SARATOGA 11 HP

2.25 PLACARDS
In full view of the pilot:

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

THIS AIRCRAFT APPROYED FOR V.F.R,, LF.R., DAY AND NIGHT NON-ICING FLIGHT WHEN
EQUIPPED IN ACCORDANCE WITH FAR 91 OR FAR 135,

WARNING

TURN OFF STROBE LIGHTSWHEN IN CLOSE PROXIMITY TO GROUND, OR DURING
FLIGHT THROUGH CLOUD, FOGSOR HAZE.

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.

In full view of the pilot and passengers:

NO SMOKING

Adjacent to front door latch:
CAUTION

DO NOT ATVEMPT TO CLOSE DOOR
WITH HANDLE IN LATCHED
POSITION.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 2
PA-32R-301, SARATOGA 11 HP LIMITATIONS

On the instrument panel in full view of the pilot:

VA 134 KIAS at 3600 LBS.
(See A.F.M.)

On the instrument panel in full view of the pilot:

DEMO X-WIND 17 KTS
In full view of the pilot:

Vio 132 DN, 110 UP
VLE 132 MAX

Near gear selector switch:

GEAR UP 110 KIAS MAX
DOWN 132 KIAS MAX

Adjacent to upper door latch (rear door):

ENGAGE LATCH BEFORE FLIGHT
In full view of the pilot:

DO NOT EXCEED 23 INCHES OF
MANIFOLD PRESSURE BELOW 2100
RPM.

If required, on the aft close out panel:

REAR PASSENGER/BAGGAGE AREAS
MAXIMUM ALLOWABLE WEIGHT
MAXIMUM ALLOWABLE COMBINED WEIGHT IN AFT SEATS IS

POUNDS

LOAD IN ACCORDANCE
WITH WEIGHT BALANCE DATA

ISSUED: JUNE 30, 1997 REPORT: VB-1669
REVISED: JUNE 12, 2000 29



SECTION 2
LIMITATIONS PA-32R-301, SARATOGA II HP

In full view of the pilot, in the area of the air conditioner controls 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 compartment:

MAXIMUM BAGGAGE THIS COMPART-
MENT 100 LBS. SEE THE LIMITATIONS
SECTION OF THE AIRPLANE FLIGHT
MANUAL.

On aft baggage closeout:

MAXIMUM BAGGAGE THIS COMPART-
MENT 100 LBS. NO HEAVY OBJECTS ON
HAT SHELF.

On storm window:

DO NOT OPEN ABOVE 129 KIAS.

On executive writing table:

CAUTION — THIS TABLE MUST BE
STOWED DURING TAKEOFF AND
LANDING.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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PA-32R-301, SARATOGA 11 HP LIMITATIONS

Adjacent to fuel tank filler caps:

AVGAS ONLY

~ &

In full view of the pilot:

SECURE ARMRESTS FOR
TAKEOFF AND LANDING

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 2
LIMITATIONS PA-32R-301, SARATOGA 11 HP

On right hand side of of console top:

MONITOR, ALL
LOOSE ITEMS,
AND CONSOLE
TOP ARE TO BE
IN THE STOWED
POSITION FOR
TAKEOFF AND
LANDING

MAXIMUM, WEIGHT
ALLOWABLE ON
THE CONSOLE
TOP IN THE
EXTENDED
POSITION
IS 10 LBS

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 3
PA-32R-301, SARATOGA II HP EMERGENCY PROCEDURES

SECTION 3
EMERGENCY PROCEDURES

3.1 GENERAL

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

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

The first portion of this section consists of an abbreviated emergency

checklist which supplies an action sequence for critical situations with little
emphasis on the operation of systems. '

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

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

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

pilot review standard emergency procedures periodically to remain
proficient in them.

"ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 3
EMERGENCY PROCEDURES PA-32R-301, SARATOGA II HP

3.3 AIRSPEEDS FOR SAFE OPERATION
Stall Speeds

3600 Ibs (Gear Up, 0° Flap) et 67 KIAS

3600 Ibs (Gear Down, 40° FIap).....cceeveenirininirccincinnineeninnne 63 KIAS
Maneuvering Speeds

3600 IDS ...ttt ettt s 134 KIAS

2230 DSt riercerct st s s e e e e en s 105 KIAS
Never Exceed Speed .......ovvvceeeriienveciinnienncresieesisnesseesesseresssenes 191 KIAS
Power Off Glide Speed

3600 Ibs (Gear Up, 0° FIap) ....coooviniiiniiiesinicscnninssncncicacnnns 83 KIAS

3.5 EMERGENCY PROCEDURES CHECKLIST
ENGINE FIRE DURING START

Start........ ettt e et e aae Rt e bR barea b s sttt sreaaene st eenesaasenan crank engine
MUXEULE ..oviiiiinriieeientertnrsire st ess et raesesseese s nrnescsesstesaessereesessesesssesasens idle cut-off
TRIOLHE «..coveiviiinit ettt st ere s e s e e s ente e e se s v be s s esee e sn s enes open
Electric fuel pump........ooviiiecincicci e OFF
T FURL SEIECIOT ... ..vvereecneeeeirer it s sesmessee s sssssse e sssess s rssaessnneeses OFF

Abandon if fire continues

ENGINE POWER LOSS DURING TAKEOFF

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

If area ahead is r_ouﬁh, or if it is necessary to clear obstructions:
Gear SEIECOT SWILCI .. icccivieieereivrrririecenertrcrinenereere e seaserser s ssames e nes s esseesneesnne UP

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

) R 1o BT (1o 1) OO switch to tank

containing fuel
Electric fuel pUmP......cvvvcerrrccimicnitereeecneseeneseseess s check ON
MUIKEUT oottt ees et se e e et ee e enee check RICH
AREINAIE BIF o..ueeeviiiiiicereeeeiiccrir e ere e cete e e e sbes e s eabesr st eesesesesessnenans OPEN

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

ENGINE POWER LOSS IN FLIGHT
If at low altitude:
AISPEEA ...ttt s MAINTAIN 83 KIAS

Minimum
Prepare for power off landing.

REPORT: VB-1669 ISSUED: JUNE 30, 1997‘
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SECTION 3
PA-32R-301, SARATOGA II HP EMERGENCY PROCEDURES

ENGINE POWER LOSS IN FLIGHT (continued)

If altitude permits:

FUel SEIECION .coe et e switch to tank
containing fuel

Electric fuel pump ........occiiiiiicneeic i e es ON

MIXEULE ....coviieiiirmeeereterece e ee st aassren s ses et esneesns e esassessenseasessnesesasersensens RICH

ANEINALE QUL .....ciieirriieienienrinrrtreee e sae e e e sre s e ases e essaesssssrssnaresssensessessnesns OPEN

ENiNe ZAUEES .covveecrreciciececne ettt ee e s check for indication

of cause of power loss
If no fuel flow is indicated, check tank selector position to be sure it is on a
tank containing fuel.

When power is restored:

ANREINALE QI ettt e s CLOSED
Electric fuel pump.......ccccooiiviciciis s OFF
MIXEUTE oot e e adjust as necessary
If power is not restored prepare for power off landing. '
POWER OFF LANDING

Trim for 83 KIAS

L.ocate suitable field.

Establish spiral pattern.

1000 ft. above field at downwind position for normal 1anding approach.
When field can easily be reached extend full flaps for shortest landing.

'Il;ouchdowns should normally be made at lowest possible airspeed with full
aps.

When committed to landing:

Landing gear SeleClor.....viiiiiiteiirriree e et DOWN
FLAPS 1ottt tre e es st sers e sa s sttt res st b s sbe e s rmn b As desired
TREOIE ..o ettt ettt e et s et e esaboresa st eassbesasens Close
MIKLUEE ..o cveiireseeninscstne st cteseescrestessessse e e beresh et sa et sraeensenenbeas idle cut-off
IMAENELOS ... verecieririrtcieeriis st et rr s sttt st e et et erssea s estnes bessmtasas s e b e srsnsens OFF
Battery Master SWICH ......coovvieierieinieiece et OFF
ALTR SWICR coctrtr ettt sre e svesrsvessenbasesanose s OFF
FUET SRIECHOT ettt s OFF
Seat belt and BAINESS.....cvvivevicr it essses e esesreessesesessssen tight
NOTE:

If battery master switch is OFF, the landing gear can not be
retracted and the gear position lights and flaps will be inoperative

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 3

EMERGENCY PROCEDURES PA-32R-301, SARATOGA II HP
FIRE IN FLIGHT

SOULCE OF FITE L.oiiviniiicrieeeec et ae s e aae s e b e saessessaenbesneans check
Electrical fire (smoke in cabin):

Batt. Master switCh.....ocooveiieciciereennen e erer et et e e s e b et a e re e benrevresranen OFF
ALTR SWICH .c.ooiieiceece ettt ee et r e s sv et cereans e b s aser e s aes OFF
VBIIES <t crcecetet ettt st b st s e bt e sbe s s b e s sraRb s b e sa e n e sbe b s anene open
CabiN REAL ...ttt s s e e et rn e erea s OFF

Land as soon as practicable.

Engine fire:

FUEL SEIECIOT ...t e b e srtbvesrness e ne b bsmaebasasosnanessessnenes OFF
THIOLEIE ..ottt e e et s e s et e sressneaesarasearesseargerneras CLOSED
IMUXEULE .. coviie et eeee et eve vt svsesesae s asne b eeaesssssnesesassssaneereassanes idle cut-off
Electric fuel PUIMP ....ccouriiiiiieiece et r e srn s s check OFF
Heater and defrOSter..........ocvveveieveri ettt et srr st e e saeseseseeanean OFF
Proceed with power off landing procedure

NOTE:

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

LOSS OF OIL PRESSURE

{Jax(lid as soon as possible and investigate cause. Prepare for power off
anding.

LOSS OF FUEL FLOW
Electric fuel PUIMP ...oovcivieiiiiecc et et e st ese st e v easees ON
FUEY SCIECLOT .. ..ceiiciiei et e e et sse e seaens check on tank

ENGINE DRIVEN FUEL PUMP FAILURE

TREOMIE «.covinii et e b e v e e retard

Electric fUel PUITIP .....oceviiiciriee ettt s st n et ON

TREOLIE ...ttt ctse e s e reset as required
CAUTION:

If normal engine operation and fuel flow is not immediately
re-established, the electric fuel pump should be turned OFF.
The lack of a fuel flow indication while the electric fuel
pump is on could indicate a leak in the fuel system or fuel
exhaustion. If fuel system leak is verified, switch fuel
selector to off. '

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 3 .
PA-32R-301, SARATOGA 11 HP EMERGENCY PROCEDURES

HIGH OIL TEMPERATURE

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

ELECTRICAL FAILURES

Alternator Inop annunciator light illuminated

ANCINALOr AMINELET .....eevveeerieceeririreeserninnseseresssonenessorsasasns Verify approximately
Zero output

Batlery aIMeLET ...cuvuvieuiiisirsieesciessasiisessssisseassinserssesnne Verify battery supplying

aircraft power (neg. reading)
If indications verify loss of alternator output
ALT SWILCH. c. ittt s er e e e sb b s nans OFF

Reduce electrical loads to minimum

ALT CIrcuit BreaKer .......ooovvvviiiiiieiieeieeeececieseeeeeeeeeeeerereeraee s re seneenas check and reset
as required
ALT SWILCR et e e e ecberree e e et rtr e s s sesaresaessabnnessssannsbsnsanrn ON

If alternator output not restored
ALT SWITCR. c. ittt esereses s er st ssesa s ses s sb e s ean s senessrbenas OFF

If ‘alternator output cannot be restored, reduce electrical loads and land as
soon as practical. The battery is the only remaining source of electrical
power. The Low Bus Voltage annunciator light will illuminate as battery
power is depleted.

Note:

If the battery is depleted, the landing gear must
be lowered using the Emergency Extension
Procedure. The gear position lights and flaps
will be inoperative.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 3
EMERGENCY PROCEDURES PA-32R-301, SARATOGA 11 HP

ELECTRICAL OVERLOAD (ALTERNATOR OVER 20 AMPS ABOVE
KNOWN ELECTRICAL LOAD)

If electrical overload condition is present and abnormally high battery charge
load persists (longer than 5 minutes):

ALT SWItCH c..iieeterrevireies et rres s stecenereeeseasase oo s s e st sasese e sesesnenscnns ON
BAT SWILCH. .cutiiiieniriceniinrinreeesenrectsstsersstnscessnasarssre st v nenersossesressssessons OFF

Land as soon as practical.

NOTE

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

If electrical overload condition is present and battery charge load is normal:

ALT SWIECR. e it crrecer e s ere st breeee s tnneasesessnsstae s eanneesssssssnnneensrens OFF
Electrical 10ad ..coeevvviiiieeireee e et eeeeeee s reduce to minimum
BAT SWILCH c..cviiiiniiicinecrieciniin ettt s saee e as required

Land as soon as possible. Anticipate complete electrical failure. The Low Bus
Voltage annunciator light will illuminate if prolonged battery power usage is
required.

NOTE

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

PROPELLER OVERSPEED
TREOTIE ...overreiititrectrrenircsee et seeeesst e st es s sesesrnee e e ssveassasnsessnaannens retard
Ol PLESSUTE ....ceeerrrereteeti et eeste e e ev e e s s esessssessessaneseesesensasseansnansessrsassntas check
Prop CONTOL .cieemeveimrereeenii e tee st eie e et seecenas full DECREASE rpm,
then set if any
control available
AUTSPEEA.....co ittt ettt s ee st reduce
TBIOLHlE ...t as required to remain
below 2700 rpm
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 3
PA-32R-301, SARATOGA I HP EMERGENCY PROCEDURES

EMERGENCY LANDING GEAR EXTENSION
NOTE:

Refer to paragrap;h 4.39 for differences when emergency
gear extension is being performed for training purposes.

Prior to emergency extension procedure:

Batt. Master SWIlCh ......vcvniiiiiiinininictri e e check ON
ALTR SWILCH ..ot et se e st sa e sbe e seeeane check ON
CIrCUIL BrEAKETS .. .cvveer it se s s e check
Day /night dimming switch (in daytime) .......ccoooeevreecrmricerenrenreneereinrnees day
Gear indicator bulbs........cccovieiinciinciiicc check by depressing

Annunc. test
If landing gear does not check down and locked:

ATESPEEA ...oiiier ettt Reduce below 90 KIAS
Landing gear SEleCtor. ... .uuu et e GEAR DOWN
POSITION

If landing gear still does not check down and locked:
Landing Gear Pump Circuit BreaKer........c.ceoinvernireeenieecerenneieneeeneee e PULL I
Emergency gear Knob ..........ccceecvncennvnieennnne PULL, while fish tailing airplane
(under normal conditions will take approx.
10 seconds to be down and locked)

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

SPIN RECOVERY

RUAET ... et full opposite to
direction of rotation

Control Wheel........ivvvevveinennnierine e ercessaea full forward while

neutralizing ailerons
TRIOUIE ...ttt ettt e ettt s e b st s e s e s et e e anaesnneannenn idle
RUAAET ....coveiieieiriiieerieeie ettt neutral (when rotation stops)
Control Wheel ........ccoveeveccnniincrincimiccseseereesaes as required to smoothly

regain level flight attitude

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 3
EMERGENCY PROCEDURES PA-32R-301, SARATOGA 11 HP

OPEN DOOR

If the door latch is open, the door will trail slightly open and airspeeds will be
reduced slightly.

To close the door in flight:

Slow airplane to 90 KIAS
CaADIN VENES..e.veiririiieieiverieeiiesreseeesias e steseesseassesseesnsanesseenrersessnsseessnsnessassnnsansss close
StOIM WINAOW ...covirvririirriiititineeeieis et et sas s nesas st e aenaa s open
If door latch 18 OPen ...cvcvvvvviimivcccicc pull on armrest while
moving latch handle
to latched position
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 3
PA-32R-301, SARATOGA 11 HP EMERGENCY PROCEDURES

3.7 EMERGENCY PROCEDURES (GENERAL)

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

3.9 ENGINE FIRE DURING START

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

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

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

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

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

3.11 ENGINE POWER LOSS DURING TAKEOFF

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

If sufficient runway remains to complete a normal landing, 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 gear selector switch to the UP position.

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

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 3
EMERGENCY PROCEDURES PA-32R-301, SARATOGA 11 HP

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

If power is not regained, proceed with Power Off Landing procedure
(refer to the emergency checklist and paragraph 3.15).

3.13 ENGINE POWER LOSS IN FLIGHT

Complete engine power loss is usually caused by fuel flow interruption
and power will be restored shortly after fuel flow is restored. If power loss
occurs at a low altitude, the first step is to prepare for a power off landing
(refer to paragraph 3.15). An airspeed of at least 83 KIAS should be
maintained.

If altitude permits, switch the fuel selector to another tank containing
fuel and turn the electric fuel pump ON. Move the mixture control to RICH
and the alternate air to OPEN. 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.

When power is restored move the alternate air to the CLOSED '
position, turn OFF the electric fuel pump and adjust the mixture control as
necessary.

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

If time permits, sccure (OFF) one magneto at a time, then back to 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. Try other fuel tanks. Water in the fuel could
take some time to be used up, and allowing the engine to windmill may
restore power. If power loss is due to water, fuel flow indications will be
normal.

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

If power is not regained, proceed with the Power Off Landing procedure
(refer to the emergency checklist and paragraph 3.15).

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 3
PA-32R-301, SARATOGA Il HP EMERGENCY PROCEDURES

3.15 POWER OFF LANDING

If loss of power occurs at altitude, trim the aircraft for best gliding
angle (83 KIAS, Air Cond. off) and look for a suitable field. If measures
taken to restore power are not cffective, 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 1.5 miles for each thousand feet of
altitude in a no wind condition. 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 pattern around
this field. Try to be at 1000 feet above the field at the downwind position, to
make a normal landing approach. When the field can easily be reached,
extend full flaps for the shortest landing. Excess altitude may be lost by
widening your pattern, using flaps or slipping, or a combination of these.

Whether to attempt a landing with gear up or down depends on many
factors. If the field chosen is obviously smooth and firm, and long enough to
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 suspected
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.

Touchdown 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. Lower the flaps as desired, close the throttle,
move the mixture to idle cut-off, and shut off the magnetos. Turn the battery
master and alternator switches OFF. Move the fuel selector valve to OFE. The
seat belts and shoulder harness should be tightened.

NOTE

If the battery master switch is OFF, the gear
cannot be retracted. The gear position lights and
flaps will be inoperative.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 3
PA-32R-301, SARATOGA 11 HP EMERGENCY PROCEDURES

3.17 FIRE IN FLIGHT

The presence of fire is noted through smoke, smell and heat in the
cabin. It is essential that the source of the fire by 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 the cabin), turn the battery
master and alternator switches OFF. The cabin vents should be opened and the
cabin heat turned OFF. A landing should be made as soon as possible.

If an engine fire is present, switch the fuel selector to OFF, close the
throttle, and move the mixture to idle cut-off. Check that the electric fuel
pump is OFF. In all cases, the heater and defroster should be OFF. If radio
communication is not required select battery master and alternator switches
OFF. If the terrain permits, a landing should be made immediately.

NOTE

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

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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3.19 LOSS OF OIL PRESSURE

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

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

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

If engine stoppage occurs, proceed with Power Off Landing.

3.21 LOSS OF FUEL FLOW

The most probable cause of loss of fuel flow is either fuel depletion in the
fuel tank selected or failure of the engine driven fuel pump. If loss of fuel
flow occurs, turn ON the electric fuel pump and check that the fuel selector is
on a tank containing usable fuel.

If loss of fuel pressure is due to failure of the engine driven fuel pump the
electric fuel pump will supply sufficient fuel flow.

After fuel flow and power are regained, turn the electric fuel pump OFF.
If fuel flow starts to drop, turn the electric fuel pump ON and land at the
nearest suitable airport as soon as possible and have the cause investigated.

CAUTION

If normal engine operation and fuel flow is not
immediately re-established, the electric fuel
pump should be turned off. The lack of fuel
flow indication could indicate a leak in the fuel
system, or fuel exhaustion.

* ISSUED: JUNE 30, 1997 REPORT: VB-1669
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3.23 ENGINE DRIVEN FUEL PUMP FAILURE

If an engine driven fuel pump failure is indicated, retard the throttle and
turn ON the electric fuel pump. The throttle 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

If normal engine operation and fuel flow is not
immediately re-established, the electric fuel
pump should be turned off. The lack of a fuel
flow indication while the electric fuel pump is on
could indicate a leak in the fuel system, or fuel
exhaustion. If fuel system leak is verified,
switch fuel selector to off.

3.25 HIGH OIL TEMPERATURE

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

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

3.26 ELECTRICAL FAILURES

Loss of alternator output is detected through Alternator Inop
annunciator illumination, zero alternator ammeter indication and negative
battery ammeter indications (battery is supplying aircraft power). If these
indications are present, the battery is the only source of aircraft power and
electrical loads should be reduced to a minimum.

First, check the alternator circuit breaker for a popped circuit (breaker
out).

Next reset the alternator by moving the ALT switch to OFF for one
second and then to ON. If the trouble was caused by a momentary
overvoltage condition (30.5 volts and up) this procedure should return the
ammeter to a normal reading.

REFPORT: VB-1669 ISSUED: JUNE 30, 1997
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If the alternator and battery ammeters continue to indicate alternator
failure, or if the alternator will not remain reset, turn off the ALT switch,
maintain minimum electrical load and land as soon as practical. All electrical
load is being supplied by the battery. The Low Bus Voltage annunciator will
illuminate as battery power is depleted.

3.27 ELECTRICAL OVERLOAD (alternator over 20 amps above known
electrical load)'

If abnormally high alternator output is observed (more than 20 amps
above known electrical load for the operating conditions) it may be caused
by a low battery, a battery fault or other abnormal electrical load. If the cause
is a low battery, the battery charge indication should begin to decrease
toward normal within 5 minutes. If the high battery charge load persists,
turn the battery master switch OFF and land as soon as practical. All
electrical loads are being supplied by the alternator.

If the electrical overload condition is present and the battery charge
load is normal, turn the alternator OFF and reduce the electrical loads to a
minimuom. Battery power should be used only as required and the flight
should be terminated as soon as possible. If battery power is required for
flight, the L.ow Bus Voltage annunciator light will illuminate as battery
power is depleted. Complete electrical failure is possible if prolonged
battery power usage is required.

NOTE

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

NOTE

If the battery is depleted, the landing gear must
be lowered using the emergency extension
procedure. The gear position lights and flaps will
be inoperative.
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3.29 PROPELLER OVERSPEED

Propeller overspeed is caused by a malfunction in the propeller
governor or low 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 set if any control is available. Airspeed should be reduced and
throttle used to maintain below 2700 RPM.

3.31 EMERGENCY LANDING GEAR EXTENSION

Prior to proceeding with an emergency gear extension, check to insure
that the battery master and alternator switches are ON and that the circuit
breakers have not opened. If it is daytime, the day/night dimmer switch should
be in the day position. Check the landing gear indicators for faulty bulbs by
depressing the annunciator press to test..

NOTE

Refer to Par. 4.39 for differences when
emergency extension procedure is performed for
training purposes.

If the landing gear does not check down and locked, reduce the airspeed
to below 90 KIAS. Move the landing gear selector to the DOWN position. If
the landing gear still does not check down and locked, PULL the landing gear
pump circuit breaker and PULL the emergency extend knob while fish tailing
the airplane.

Under normal conditions, the above procedure, will require approximately 10
seconds for the gear to extend and lock down.

If all electrical power has been lost, the landing gear must be extended
using the above procedure. The gear position indicator lights will not
illuminate.

3.33 SPIN RECOVERY

Intentional spins are prohibited in this airplane. If a spin is
inadvertently entered, immediately apply full rudder opposite to the
direction of rotation. Move the control wheel full forward while neutralizing
the ailerons. Move the throttle to IDLE. When the rotation stops, neutralize
the rudder and ease back on the control wheel as required to smoothly
regain a level flight attitude.
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3.35 OPEN DOOR

The cabin door is latched through a pin mechanism, so the chances of its
springing open in flight is remote. However, should you forget to fully engage
the door latch, the door may spring partially open. This will usually happen at
takeoff or soon afterward. A partially open door will not affect normal flight
characteristics, and a normal landing can be made with the door open.

If the door latch is open, the door will trail slightly open, and airspeed will
be reduced slightly.

To close the door in flight, slow the airplane to 90 KIAS, close the cabin
vents and open the storm window. If the door latch is open, pull on the
armrest while moving the latch handle to the latched position.

3.37 ENGINE ROUGHNESS

Engine roughness may be caused by dirt in the injector nozzles,
induction filter icing, or ignition problems.

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

Move the alternate air to OPEN and then turn ON the electric fuel
pump.

Switch the fuel selector to another tank to see if fuel contamination is
the problem.

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

Secure (OFF) one magneto at a time, then back to ON. ii operation is
satisfactory on either magneto, proceed on that magneto at reduced power
with full RICH mixture to a landing at the first available airport.

If roughness persists, prepare for a precautionary landing at pilot’s
discretion.
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SECTION 4

PA-32R-301, SARATOGA II HP NORMAL PROCEDURES
SECTION 4
NORMAL PROCEDURES

4.1 GENERAL

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

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

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

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

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

4.3 AIRSPEEDS FOR SAFE OPERATIONS

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

ISSUED: JUNE 30, 1997 REPORT: VB-1669
4-1



SECTION 4
NORMAL PROCEDURES PA-32KR-301, SARATOGA 11 HP

Performance for a specific airplane may vary from published figures

depending upon the equipment installed, the condition of the engine,
airplane and equipment, atmospheric conditions and piloting technique.

{a) Best Rate of Climb Speed

gear down, flaps Up oo 85 KIAS

gear up, flaps up ..o 93 KIAS
(b)Turbulent Air Operating Speed (See Subsection 2.3)............... 134 KIAS
(c)Maximum Flap Speed .......cocvviviiveiiniece et 111 KIAS
(d)Landing Final Approach Speed (Full Flaps).....c.corvvereviniverinines 80 KIAS
(e)Maximum Demonstrated Crosswind Velocity ........cccoeereurnnneeee. 17 KTS
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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WALK-AROUND
Figure 4-1
4.5 NORMAL PROCEDURES CHECKLIST
PREFLIGHT CHECK
CAUTION: The flaps must be placed in the up position for the flap to
support weight. Passengers should be cautioned accordingly.
COCKPIT

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

Fuel Strainer.......ccocccceeeieieenecrccennrieneennns drain & check for water & sediment
Control Wheel ..........ooveiiiineirreee e release restraints
Gear Handle.......ooiiiiiiiiee ettt a e down
Parking Brake ........coocoicmiiiimieiicrteneesnestee sttt ens e ern e s e e e e sae s s essae s s ensaen set
AVIONICS «..iiiietiitee et ee ettt sae st s s e e e st e e sanasne s e ssneseneaatasneesneessssnsees OFF
AL SWITCHES ..ottt OFF
MIXIUIE vttt er e b et b e e b sans s esen idle cut-off
Magneto SWILCHES .o.ccviviiiiniini et OFF
Battery master SWItCh.....ooiiiueriiiccccirre ettt est st er e snreae s ON
FUCL BAUZES ...ttt sttt et check quantity
ANDUNCIALOT PATIEL..c.eiiiiiciie ettt e e check
FLAPS ettt ittt extend
Battery master SWItCh ..c.iviviiiiiiiii e e OFF
Primary flight CONMTOIS.........coverrrririienirieierennreesise v seesne e proper operation
TIIM ettt et neutral
Pitot and SLAtiC SYSIEIMS uurivvivursermesssinsinsersisiesssssinisossssisssnssossisesssssessssessenesosseress drain
WINAOWS ..covecriiiieererer et ee et sesrsee et eses e s esssbesessassbetesasesnesess s seseasesane check clean
Required papers and POH.......c..ccovriiriniireereeeeeeeeaa v check on board
Tow bar and Daggage ........ccoveevviimmvivniiininiciene e stow properly - secure
Baggage doOT-Rear........co.coviieiieeeeeeeeeeeeeeeere e close and secure
ISSUED: JUNE 30, 1997 REPORT: VB-1669
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RIGHT WING

Surface CONAItION ... ccrverrrrcrenrrereuesesscorerasurseassserersseeseesscoses clear of ice, frost, snow
Flap and DINGES ......cccceveuimmerveivveniariiemerivmnirmsnsescsscasecnisisiensostsuscrsrssssesessoses check
Aileron and hines ... check
SALIC WICKS .ottt nncse s e sescssssesnsssnssssseas check - secure
Wing tip and LHghts oot check
FUel ANkt check supply

visually - secure cap

Fuel quantity gauge ;
FUCLEANK VENE ....comeeceniaireceniarercunsteeeerecacconnaesencenesesaensesencasasesesessaraestressnsesenes

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

Fuel tank SUMPS .......ocvvervicreiiemnniirincessenscsunssrccessorsssnnsrasessnssnans drain and check for
water, sediment and proper fuel
Tie down and ChOck ... e ense e remove
Main ZEAr SITUL ...cveriniricriiretee vt st sens proper inflation
(4.00 + .25 in.)
THIE covrteeiiirit i e e e et check
Brake block and diSC.......cocumivienviiiniiniiiiene i et asens check
Fresh air iNlet.... v esasr e reas clear
NOSE SECTION
Baggage dOOT ...ttt esi e ssssnseersseonssnerenes close and secure
General CONAItION.......ccecvvviriiiiiicin et et e ae check
Baggage doOT ... s close and secure
COWIDE et es et eer et e eebesaese s rae s et saeaesbe et se st st eunsnsmerensesanas secure
WINASHIELA .....ouviverieiiiei sttt s e st sb e s sas clean
Propeller and SPINDET ........veveniiririnieneninnren e check
AL ERLELS «. oottt ee et e s eea e se s e se e sesase e s e st e e saenensessnssensanan clear
Engine baffle Seals ... e check
ChOCK oottt et eisnese et er st st sesas b saensnenas remove
NOSE GEAN SITUL ..ottt e et sn s sr e e saees proper
inflation (3.25 + .25 in.)
INOSE GEAT DIOOTS......vimiieiicercctr it eess st sessresensessessesnans check
INOSE WHEET LIT€ ...ttt seese st b st saer e s e b e senrans check
Landing LIgHE ...t reee s aesas st sesnnanens secure
O ettt e sisas s e e sna s sn e s ene e e et ebnebass s check quantity
DIPSHCK. . evevrict ettt ettt er et e properly seated
Ol FIHIET CAP vttt ettt st ea e st saeae s s sre s st ran secure
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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PA-32R-301, SARATOGA II HP NORMAL PROCEDURES
LEFT WING

SUrface CONAIION. ....covvereirieceiecrecieereerreeieereesre e e e serersearaeas clear of ice, frost, snow
Fresh QI NIEE coeieieiriiecieieccieeeee e eirine s teses s rmeeesesvtserasasaesesvaeesnssasessnnsesssneeas clear

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

Fuel tank SUMP.......ccoeermmeiiitieenee e ssevsessressas drain and check for
water, sediment and proper fuel
Tie down and chock ... remove
Main ZEAr StIUL....cccovrririieiererierect et st e s proper inflation
(4.00 £ 25 in)
THL wrisiritietie i b bbb anes check
Brake block and diSC .....evvvecrieriinininescer et check
Fuel tank VENt......ccooveueoiiiiiiecerrice sttt s clear
Fuel quantity Bange ......ccueiiieiiiinmniriiiiinssse s s check
FUEl tankK .....ocoooiiiieietercct et s e e check supply
visually - secure cap
Stall Warning VANES......c..ccoiriiiriiiirieietesie et st check
Pitot head ..ot remove cover - holes clear
WING tip and HEOLS ..ceoereiecieire et st e s sesasesesnnasssenea check
Aileron and HiNges........couivvicniiiniiiinims s check
Flap and DINEES......cooeiniiiniiieiecenttct e check
SHALIC WICKS «oeneinteiceienece ittt ee oo re s e e s s check secure
FUSELAGE
ANLENNAS ...t te e et st e e e re e sre e naes s sre s e e e e e e e e s eaeeaataser e beeenes check
SHALIC VEDLS. c.coiiiiiiiiniiiic ittt st st sar s s s e ars s asens clear
EMPENNage....ccoocoviiivieiniiiiiiiiicinistens e snsss e snssnnens clear of ice, frost, snow
Stabilator and trim tab ...t check
THE AOWI oo e remove
MISCELLANEOUS
Battery master SWItCh.......cc.reveenencreer et ON
FLAPS «vivetiitit it eriene st ettt e bbb en s s retract
Interior HERUNZ ..o ON and check
Pitot heat SWILCH....cciiimeiiiieir e e e ON
Pitot heat Off/INOP ANNUNCIALOT ......coveeererirrererseenrrsssreniresessessessnseassssssssesnesese OFF

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 to avoid
damaging the heater elements.

Exterior lighting SWitChes ......ccccoouiiieiiiieiieiee e ON and check
PIOL c.oovvevreeenrrsisensiissse e s ssssstsssssassssssss s ssesssessssssasassssensssnssses check - warm
ISSUED: JUNE 30, 1997 REPORT: VB-1669
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Stall warning horm.......ccevenveevirveeernrcccmrncnconvecreseronensannes
All lighting SWitches ......cueiccrcronmirenininccmeneierene
Pitot heat SWItCH.....ocviirnreniicirerriscsirrmereeesaverscssonsncoronsesaermacrevessessensarssssens
Pitot heat Off/Inop annunciator

Battery master SWItCh ....cc.coovivceiveriinnineiconiniirresec e ere st sanne
PaSSENEETS ...ccvomereviverrinieeraerecnneneeranseorevneneense :

DIOOTS ...ttt ceeseeerete e seeseseeseresensas st et nnesseesasesasinsoneaen Closed and secure
SEALS .ereiieirientieerieecninrrirctver e senvire e s arereavastessraearaassssesseseneases Adjusted & Locked
Seat belts and harness .......ccc.coevuerecrennresscerncmrcononvovniesresesmsessrenes fasten/adjust

check inertia reel

NOTE: With the shoulder harness fastened and adjusted, a pull test of it's
locking restraint feature should be performed.

ENGINE START - GENERAL

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

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 longer to get a positive oil pressure
indication.

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

BEFORE STARTING ENGINE

BIaKes ..ottt et r e aeas set
CirCUIt BICAKETS.....cvviririsiiiersiesicrnene et ceneeestst s e e e sas e snraseabesaseenens check in
AEINALE AT c.oeoviiiiiiere et e st rs et se s s ees s sas s en e b sees OFF
Propeller ...t e ves s esaeas full INCREASE rpm
AVIONICS .ttt tr et et c s e rsee sanseasssresatesneerevnssneatensessaneas OFF
FUE] SELECION .. uviiiiiiiirititcnii e reere e sean s essresnessesee s desired tank
NORMAL START - COLD ENGINE

TRIOUIE ...ttt e e et 1/2 in. open
Battery master SWitCh .....cooovviieniiveniiiie et ON
Alernator SWitCh ...t ON
Magneto SWItChes ........oveeeiieeiiee et e ON
Electric fUel PUINP ...coveveeee ettt et s ON
MIXEUIE .ottt as et esesae e assaesassevens prime - then idle cut-off
PIOPEILET......oiieeicectc ettt ettt sr e e n st ev et e erseas e e eneens clear
STATTET ..ottt e se e et st reb et e s s st st s e sss e ssbessas b senstensnes engage
MIXEUTE ...vvieiiiiciiririn et ese s eene s sree st e eranessnesebeesnsessasesasaee sans full RICH
TRIOUIE .coveieinr ittt srsbe b e e sass e nsanssasaane on adjust
Ol PIESSUTE .ecviiriiiirinnirisin e e sesess s sreses e nesansreeneesensenod check
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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NORMAL START - HOT ENGINE

TRIOUIE.......vcveeeite ettt ren e nenen 1/2 in. open
Battery master SWItCh ........ooivervviiiiiiniiirien i s ON
AErnator SWItCh .......c.cotiuieeeeiii ettt ON
MaBNEto SWILCHES ......cuiceiiceeentiie ettt searsesae st onssessenses ON
Electric fuel PUMIP ......coo.oiiiit et e ON
MIXEUTE ..ottt a et st sae st sr e bt eresnses et snase e enenns idle cut-off
PROPEHET ...ttt s sn e sa e eseae clear
SHATLET ..veevecreseivr ettt rbe s s rba e b e et esbeeresovants et s ers e bn e eseanbaeseeenns cngage
IMIXEUTE ...ttt et n et st sbne s e b b seesmenn s ees advance
TRIOUIE c.eeiiirireiiiiiiitieciinniiiste s s seesrr e et e sree e eseea st eraessassreessanesessns adjust
O PIESSUIE ....oivvierceirereieresric e eeteserareeeenrasseses st st esnesasacsasreaseenesranssasersens check
ENGINE START WHEN FLOODED ‘

TRIOMIE ...ttt e open full
Battery master SWItCh .......cocoieiieiiiniiiieieerintr st ON
ANEINALOT SWICH ...covviiiiirriiiie ettt see e ON
MaAgNeto SWILCRES .....cvevvii et e et n e s eve e aens ON
Electric fuel pUmp.....c..cocireririieicecici ettt csca s s e OFF
MIXIUTE ...ttt sttt an bt sena e idle cut-off
PLOPEIET ..ttt sr st sanaa clear
SRR ...t erie e ettt s ie et s e st e e s sa s e e b estre s seaeervesaasaanssneesrbeenesensenns engage
IMEKEUTE .ottt ee ettt et e ate s era e e an e e s s aesseeestaanaessnsnasassenanseeses advance
TREOLHE ..ottt ess s esn s e TERAT
Ol PIESSUIE. ....oivie it et et check

STARTING WITH EXTERNAL POWER SOURCE

CAUTION: It is possible to use the ship's battery in parallel by
turning only the battery master switch ON. This will give longer
cranking capabilities, but will not increase the amperage. Care
should be exercised because if the ship's battery has been dzpleted,
the external power supply can be be reduced to the level of the
ship's battery. This can be tested by turning on the battery master
switch momentarily while the starter is engaged. If cranking speed
increases, the ship's battery is at a higher level than the external
power supply.

NOTE: For all normal operations using external power, the
battery master and alternator switches should be OFF.

Battery master SWIHCR ....c.covveeiiviriceciiricieeneeee e e OFF
ANEINALOr SWILCH ....oeoeiiiiiee et rae b an s OFF
MaAGNETO SWILCHES ..ot csee sttt s ae e eraereebas s orrar s esenns e ON
ISSUED: JUNE 30, 1997 REPORT: VB-1669

4-7



SECTION 4

NORMAL PROCEDURES PA-32R-301, SARATOGA II HP
All electrical €QUIPMENT ...coviviiiiieiiirie e OFF
External power plug ... insert in fuselage
Proceed with normal start
TRIOWE ..ottt RO lowest possible RPM
Extemal power plug disconnect from fuselage
Battery master SWIICH.......oovviiiiii e e ON
Alternator SWILCh ...ccocvviiiiiniciee e ON - check ammeter
Ol PIESSUTE.....cirirniiiii s st sen check
WARM-UP
TRIOLIE ..ot e 1000 to 1200 RPM
TAXIING
TAXT BIEA . c..cvviiiic st ene e clear
Parking Brake ... e release
PIOP -t e e high RPM
TRIOUIE ...ttt ettt st ab st s s et sr e sre e e s apply slowly
BraKes ..o s check
SEEETINE ..cv ettt et er b et et ae s e e anean s el check
GROUND CHECK
Parking Brake.......oooviiiiviiiiiiicicie ettt ettt set
PLOPERIILT.....cveveiecsieiressterncereareresrarnereressessesesemreseseeransercssereesesaasens full INCREASE
THIOMIE ....oviiiciic ettt sttt 2000 RPM
MaGDNELOS ....c.ciiveriercrrtrere e e e max. drop 175 RPM
- max. diff. 50 RPM
VaCUUI coocniveeieeinit e Check - within normal operating range
Ol TEMIPETATUTE .......oiiveiiiiieiiiere v errerrtesise s s s ersnessanessasssaeessessansesarsstreess check
O] PIESSUTE.....vvieveini ittt sctetere s ises s enosesassecssrsssssssnrsorersnsasend
Air conditioner
AMMETET.......oviireinrenirerenan et e bR SO sR e
ANNUNCIAOT PANEL .......oiviiiieieirn i s esnesss e rserens press-to-test
Propeller ..ottt exercise - then

full INCREASE

CAUTION: Alternate air is unfiltered, use of alternate air during
ground or flight operations when dust or other contaminant's are
present may result in damage from particle ingestion.

AQCINALE AL .ceivviiiiieicvcniiicecnn e scteeesereeseseessresessbesessesossseessasessnssesssnreseess check
Electric fUel PUMP ...t stevsne s ererssosne st sesesseas OFF
FUET FlOW . iiiiiiirii et ee e ese e s eraaae e s aba b e e e s eraeneee e ernee e s s amneee e check
TREOIELE 1ovvestevirs st eree ettt v e e et tnne e e meaeasesevnasessaasesee s retard
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 4

PA-32R-301, SARATOGA II HP NORMAL PROCEDURES
BEFORE TAKEOFF

Battery master SWitCh .......ccvivurviiiiinciiini s Verify ON
Alternator SWilCh .......cccovervirniirnniiicie e Verify ON
Magneto SWILCHES ...t Verify ON
FIght inSrUMENLS .......eiieiiiirieeeentiesrerecerite et e check
Fuel SEIECtOr ..ottt proper tank
Electric fuel PUmP ..o ON
ENGINe GAUEZES ..c.ociveeiriiiiiieereeeeenieeieeressi oottt en e sr e snreatean check
AETNALE AQT...vveviecveeeiieirieveteresessssessesieestsssrnaris e esetessssssssssessressasins CLOSED
SEALS e e Adjusted & Locked
SEAL DACKS .....eoviiieiiercrie et e erect
Belts/NArNeSsS. ..ccceuiiveriiierenieinieererese e sttt fastened/check
EMPLY SEALS......coveieeerieriencirriirinerisenessinescssiseseanone seat belts, securely fastened
MIKEUTE ettt sttt s b st et s s s sa s st sn sasnana set
PrOPEHET. e set
FIAPS ..ottt bbb b bbb set
TEIT ettt n st e e set
CONMIOLS . c.eratrcreceeeciarererresseestisaesasss s resesssses s sra e s i s e s eabessnebesbennassesaesrerseeneasesn free
DOOLS wcveserreeeiiinesressee et ettt st st et b e bbb e s bebs b s latched
AIL CONAIONET ..ttt et sr e e snssas s OFF
TAKEOFF

NORMAL TECHNIQUE

FLAPS .ttt sttt st retracted
DT oottt e st et e s b e sbnees set
Accelerate to 84 to 88 KIAS, depending on aircraft weight.

Control wheel ... back pressure to smoothly

rotate to climb attitude

SHORT FIELD, OBSTACLE CLEARANCE

FLAPS coceeieeier it et 25°
TN ceteieentenie st ee e re s st ssae e esaests s esesatseessaeseentnseesaaanmeenens slightly aft of neutral
TREOLHIE vttt full power prior to

brake release
Accelerate to 69 to 72 KIAS depending on aircraft weight.

Control WHEEL......ccvevveeiriicircienienienrcerceienrenteesneee e ssnecsassreneres back pressure to
rotate to climb attitude

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 4
NORMAL PROCEDURES PA-32R-301, SARATOGA 1I HP

After breaking ground, accelerate to 74 to 77 KIAS depending on aircraft

weight.

Accelerate to climb speed

FLAPS coviveiiecit s retract slowly
CLIMB
Best rate (3600 Ib) (gear down)

(FlAPS UP).verveie et e s 85 KIAS
Best rate (3600 1b) (gear up)

(FlAPS UP) .ttt et e s 93 KIAS
ENTOULE. ..ottt ettt 105 KIAS
Electric fuel pUImpP ..c.coovveiniiniccvtc e OFF at desired

altitude
CRUISE
POWET ..ottt set per power table
IMIXEUTE 1evienneeeieeetenset e esee st e et eeunseenas esntarsse st ansssenastossansssuasastennne stnesnssnn adjust
APPROACH AND LANDING
Fuel selector. ..ot proper tank
SCALS 1evereeiirecreerree s te ettt eae e s ane s eenebe s e e e sressenernarnes Adjusted & Locked
SEAL DACKS ...t erect
BeltsS/NAINESS .......ociveeirecirieseesenssscrsresesi s sssssseesresrssns e sre s saene fasten/adjust
Electric fuel pump ... ON
MIXEUTE oottt ettt st st s sb s bt et s e s e naae s set
PIOPEIIEE ..occviiieieiieeee ettt et sb e aees s s full increase
GRAT ..ottt e s down - 132 KIAS max.
FIAPS .ot set - 110 knots max.
AL CONAIIONET .ot ieieei et s reate v ees s s sbe e s e e e se s ensasaesasaanen OFF
NORMAL TECHNIQUE
FLaps ..o s as required
TEIITL ottt et e et e e e sr et s e se s et emeea e s bennnenteneas 95 KIAS
THhIOWIE ..o as required
SHORT FIELD TECHNIQUE
FLAPS <.ttt r et s bt e et b e e ettt eae e s naan s 40°
T vttt et b it nne 80 KIAS
TRIOIE 1vvveveesvevesirresreinenee e sirern et e sassensat e ene s as required
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 4

PA-32R-301, SARATOGA 11 HP NORMAL PROCEDURES
GO-AROUND
PrOpPeller......ceecieeicreeee ettt e full INCREASE
TRIORIE 1ottt ettt s e e neerene full FORWARD
CONtrol Wheel.....ociiveecreniiiiecine it sve e back pressure to

rotate to climb attitude
AGISPERA ...ttt ettt sttt et r s s s nsnne 83 KIAS
FHAPS ..ottt et e st retract slowly
GBAT ..ttt ettt et te st e et aeae et ae e e b esas e ae e ea st e en e bs s ke e rnese g enaeee s 8%
THN ottt sttt et s e sn b cne e as required
AFTER LANDING
Clear of Runway
FIAPS ..ottt serisiesetns e st s s bebs s eas s e assaesasesasesebesesssasasasnnsssssanes retract
AL CONIEONET weeevrreevcerierieeesess e sesersnseassesrosssssbesssssssrsebsersssosersssnsases as desired
Electric FUEI PUIND ...o.ociiviiericiertreeseceve s ve vt s e OFF
SODE LIZRES .eoveoririreieieiiiicenieieiretrre e see e ere st s esessessnbasseseasesnsbesrenerae OFF
Landing and Taxi Lights .......ccccovceveeivvererimnicriirirecnnssiesesnessseneencienns as required
STOPPING ENGINE

CAUTION:

The flaps must be placed in the up position for the flap
stop to support weight. Passengers should be cautioned

accordingly.
FLAPS vttt ettt sttt e e b et s ees bt anee e retract
Electric fUel pUmP.....cviiiiiiiiniciiiieenet s ssnes s s OFF
AIF CONAIIONET ..v. ettt ve s e ea s b s e st eets s v assamsensnnens OFF
AAVIONICS covviitiesinrecrseaseresitssiassssestssesasesstotassasesstesestnsossnsssesssonssnssonsreesesemsssas OFF
ELectrical SWItChes .....covvcviriiiriectisise sttt fe ettt OFF
Propeller. ... e full INCREASE
TREOIIC e et ettt e et ann closed
IMIXEUTE ..ottt et seessese it et e ses e sresacsase s eve b tevssasssesssenseesanesaens idle cut-off
Magneto SWILCRES.....ccoveiiiirieeiece et e et OFF
ANCTRAOL SWILCH .oivieiictirieerenie s s srestesar s esstesae e bessssesreareessessnssesanes OFF
Battery master SWItCH ..o..ovo ettt e OFF
* ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 4

NORMAL PROCEDURES PA-32R-301, SARATOGA 11 HP
MOORING

Parking brake ... e set
FLAPS .ottt et s e full up
Control Wheel ..ot secured with belts
WhEel ChOCKS ..ot in place
THE OWNIS ..ottt sttt rs ettt b e cses bt ens e oaens secure
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 4
PA-32R-301, SARATOGA 11 HP NORMAL PROCEDURES

4.7 PREFLIGHT CHECK
Prior to entering the cockpit place a container under the fuel strainer
valve located under the fuselage. The airplane should be given a thorough
preflight and walk-around check. The preftight 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 path, and any other factors relating to a safe flight should
be checked before takeoff.
CAUTION

The flap position should be noted before

boarding the airplane. The flaps must be placed

in the UP position before they will lock and

support weight on the step.
COCKPIT

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

Upon entering the cockpit, drain the fuel strainer by pressing down on
the lever located on the forward side of the spar box, right-hand side of the
cabin. The fuel selector should be positioned in the following sequence while
draining the strainer: “OFF,” “LEFT” and “RIGHT.” This is done to insure
that the fuel in the lines between each tank outlet and the fuel strginer is
drained, as well as the fuel in the fuel strainer. When the fuel tanks are full, it
will take approximately six seconds to drain all the fuel in one of the lines
from a tank to the fuel strainer. If the fuel tanks are less than full, it will take a
few seconds longer. After draining the fuel strainer, check for leakage and
for water and sediment at the drain under the aircraft with the fuel selector
on a tank position.

Release the seat belts securing the control wheel and check that the gear
selector is in the down position. Set the parking brake by first depressing
and holding the toe brake pedals and then pull the parking brake lever while
depressing the knob attached to the top of he handle. Insure that all
electrical switches are OFF. Turn OFF all avionics equipment (to save power
and prevent wear on the units). The mixture should be in idle cut-off and the
magneto switches in the OFF position. . Turn ON the battery master switch,
check the fuel quantity gauges for adequate supply, check that the
annunciator panel illuminates and check the flaps for proper operation. Turn
OFF the battery master switch. Check the primary flight controls for proper
operation and set the trim to neutral. Open the pitot and static drains to
remove any moisture that has accumulated in the lines. Check the windows
for cleanliness and that the required papers are on board. Properly stow and
secure the tow bar and baggage. Close and secure the rear baggage door.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 4
NORMAL PROCEDURES PA-32R-301, SARATOGA II HP

RIGHT WING

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

Open the fuel cap and visually check the fuel supply. Check the fuel
indicator gauge. Each inboard tank is furnished with an external fuel
quantity indicator to assist the pilot in determining fuel quantities of less
than 35 gallons. 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.

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

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

Remove the tie down and chock.

Next, complete a check of the landing gear. Check the gear strut for
Ipropcr inflation; there should be 4.00 + .25 inches of strut exposure under a
normal static load. Check the tire for cuts, wear, and proper inflation. Make
a visual check of the brake block and disc.

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

Check the general condition of the nose section. Verify that the nose
baggage door is closed, secure, and locked. Look for oil or fluid leakage and
that the cowling is secure. Check the windshield and clean if necessary. The
propeller and spinner should be checked for detrimental nicks, cracks, or
other defects. The air inlets should be clear of obstructions. Check the
condition of the engine baffel seals. Check the general condition of the nose
wheel door and for excessive play.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 4
PA-32R-301, SARATOGA II HP NORMAL PROCEDURES

Remove the chock and check the nose gear strut for proper inflation;
there should be 3.25 + .25 inches of strut exposure under a normal static load.
Check the tire for cuts, wear, and proper inflation. The landing light should be
checked for cleanliness and security. Check the oil level; make sure that the
dipstick has been properly seated and that the oil filler cap has been properly
secured.

LEFT WING

The wing surface should be clear of ice, frost, snow, or other extraneous
substances. Check that the fresh air inlet is clear of foreign matter
and remove the tie downs and chocks. Check the main gear struts for proper
inflation: there should be 4.00 = .25 inches of strut exposure under a normal|
static load. Check the tire and the brake block and disc. Remove the chock.

Open the fuel cap and visually check the fuel supply. The quantity
should match the indication that was on the fuel quantity gauge. Replace cap
securely. (See RIGHT WING for further fuel system description.) The fuel
tank vent should be clear of obstructions. Place a container under the quick
drain. Drain enough fuel to verify the proper fuel and to insure that all water
and sediment has been removed.

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

FUSELAGE

Check the condition of any antennas located on the fuselage. Check that the
static vent holes are free of obstructions. All surfaces of the empennage should
be examined for damage and operational interference. Fairings and access
covers should be attached properly. Check the baggage to be sure it is stowed
properly. Check that the lights on the tail are clean and intact. The elevator and
rudder should be operational and free from interference of any type. Check the
condition of the tabs and insure that all hinges and push rods are sound and
operational. If the tail has been tied down, remove the tie down rope.
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NORMAL PROCEDURES PA-32R-301, SARATOGA II HP

MISCELLANEOUS

Turn the battery master switch “ON” and begin checking the interior
lights by turning “ON” the necessary switches. After the interior lights are
checked, turn “ON” the pitot heat switch and the exterior light switches.
Next, perform a walk-around check on the exterior lights and examine and
dispose of the contents in the container placed under the fuel strainer drain.

With 0° flaps check the stall warning horn by moving the inboard lift
detector slightly up. Reset the flaps to 25° or 40° and check the outboard lift
detector. Check the heated pitot head for proper heating. Turn all electrical
switches and battery master switch OFE.

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
clements.

When all passengers are on board, the pilot should check the cabin doors
for proper closing and latching procedures. The rear door should be closed,
and the overhead latch button turned to the “"LOCK”’ position. The front
door should be gently pulled shut while the door handle is firmly latched.
Seat belts on empty seats should be snugly fastened. All passengers should
fasten their seat belts and shoulder harnesses and check that the seats are
adjusted and locked in position.

NOTE:

With the shoulder harness fastened and adjusted, a pull
test of it's locking restraint feature should be performed.

ENGINE START - GENERAL

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

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
longer to get a positive oil pressure indication.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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PA-32R-301, SARATOGA 11 HP NORMAL PROCEDURES

4.9 BEFORE STARTING ENGINE

Before starting the engine, the brakes should be sct and the propeller
lever moved to the full INCREASE rpm 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.

4.11 STARTING ENGINE
(a) NORMAL START: Cold Engine

Open the throttle lever approximately 1/2 inch. Turn ON the
battery master, alternator, electric fuel pump, and magneto
switches. Move the mixture control to full RICH for approximately .
4 seconds. The engine is now primed.

Move the mixture control to idle cut-off, verify that the
propeller area is clear, and engage the starter. When the engine fires,
release the starter switch, advance the mixture control to full RICH
and move the throttle to the desired setting. Check for proper oil
pressure indication.

If the engine does not fire within five to ten seconds, disengage
the starter and reprime.

(b) NORMAL START: Hot Engine

Open the throttle approximately 1/2 inch. Turn ON the
battery master, alternator, and magneto switches. Turn on the
electric fuel pump. Leave the mixture control mn idle cut-off. Verify
that the propeller area is clear, and engage the starter. When the
engine fires, release the starter switch, advance the mixture and
move the throttle to the desired setting. Check for proper oil pressure
indication. '

(c) Starting Engine When Flooded

The throttle lever should be full OPEN. Turn ON the battery
master, alternator, and magneto switches. Turn OFF the electric
fuel pump. Move the mixture control to idle cut-off, verify that the
propeller area is clear, and engage the starter. When the engine fires,
release the starter switch, advance the mixture and retard the throttle.
Check for proper oil pressure indication.

* ISSUED: JUNE 30, 1997 REPORT: VB-1669
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NORMAL PROCEDURES PA-32R-301, SARATOGA 11 HP

(d) Starting Engine With External Power Sources

CAUTION

It is possible to use the ship’s battery in parallel
by turning the battery master switch ON. This
will give longer cranking capabilities, but will
not increase the amperage. Care should be
exercised because if the ship’s battery has been
depleted, the external power supply can be
reduced to the level of the ship’s battery. This
can be tested by turning the master switch ON
momentarily while the starter is engaged. If
cranking speed increases, the ship’s battery is
at a higher level than the external power

supply.
NOTE

For all normal operations using external
power, the master switch should be OFF.

Verify the battery master and alternator switches are OFF,
magneto switches are ON, and all electrical equipment is OFF.
Insert the plug of the 24 volt power source cable into the socket
located on the lower aft portion of the right hand side of the
fuselage. Note that when the plug is inserted, the electrical system
is ON. Turn the magneto switches ON and proceed with the
normal starting technique. Battery master and alternator switches
will be OFF.

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

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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When the engine is firing evenly, advance the throttle to 800 RPM. If oil
pressure is not indicated within thirty seconds, stop the engine and determine
the trouble. In cold weather it will take a few seconds longer to get an oil
pressure indication. If the engine has failed to start, refer to the Lycoming
Operating Handbook, Engine Troubles and Their Remedies.

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

4.13 WARM-UP

Warm up the engine at 1000 to 1200 RPM. Avoid prolonged idling at
low RPM, as this practice may result in fouled spark plugs.

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

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

4.15 TAXIING

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

Power should be applied slowly to start the taxi roll. Taxi a few feet
forward and apply the brakes to determine their effectiveness. Taxi with the
propeller set in low pitch, high RPM setting. While taxiing, make slight
turns to ascertain the effectiveness of the steering.

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

Avoid holes and ruts when taxiing over uneven ground.

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

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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* PA-32R-301, SARATOGA II HP NORMAL PROCEDURES

4.17 GROUND CHECK

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

Check the vacuum gauge; the indicator should read within the normal
operating range at 2000 RPM. Check oil temperature and oil pressure. The
temperature may be low for some time if the engine is being run for the first
time of the day.

Check the air conditioner and the ammeter for proper operation. The
ammeter can be checked by temporary activation of the pitot heat or landing
light and observing an increase on the ammeter. .Check the annunciator panel
lights with the press-to-test button.

The propeller control should be moved through its complete range to
check for proper operation and then placed in full INCREASE rpm for
takeoff. To obtain maximum rpm, push the pedestal-mounted control fully
forward on the instrument panel. Do not allow a drop of more than 500
RPM during this check. In cold weather, the propeller control should be
cycled from high to low RPM at least three times before takeoff to make sure
that warm engine oil has circulated. Check the alternate air.

CAUTION :

Alternate air is unfiltered. Use of alternate air during
ground or flight operations when dust or other

contaminant's are present may result in damage from
particle ingestion.

The electric fuel pump should be turned OFF briefly after starting or
during warm-up to make sure that the engine-driven pump is operating.
Prior to takeoff, the electric pump should be turned ON again to prevent loss
of power during takeoff, should the engine-driven pump fail. Check oil
temperature and oil pressure. The temperature may be low for some time if
the engine is being run for the first time of the day.
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4.19 BEFORE TAKEOFF

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

After all aspects of the takeoff are considered, a pretakeoff check
procedure must be performed.

Ensure that the battery master, altenator, and magneto switches are ON.
Check and set all of the flight instruments as required. Check the fuel
selector to make sure it is on the proper tank (fullest). Turn ON the electric
fuel pump and check the engine gauges. The alternate air should be in the
CLOSED position. All seat backs should be erect, adjusted and locked in
position.. All seat belts and shoulder harness must be fastened

NOTE

With the shoulder harness fastened and adjusted,
a pull test of its locking restraint feature should
be performed.

The mixture and propeller control levers should be set. Fasten the seat
belts snugly around the empty seats.

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

4.21 TAKEOFF
NORMAL TECHNIQUE (SEE CHART, SECTION 5)

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 84 to 88 KIAS depending on weight. 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.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SHORT FIELD TECHNIQUE (SEE CHART, SECTION 5)

For departure from short runways with adjacent obstructions, a
short field takeoff technique with flaps set to 25° should be used in
accordance with the short field takeoff ground roll -flaps 25° and short
field performance - flaps 25° charts. Maximum power is established
before brake release and the airplane is accelerated to 69 to 72 KIAS
depending on aircraft weight for liftoff. After liftoff, control the
airplane attitude to accelerate to 74 to 77 KIAS depending on aircraft
weight, passing through the 50 foot obstacle height. Once clear of the
obstacle retract the landing gear and accelerate to 93 KIAS while
retracting the flaps.

4.23 CLIMB

The best rate of climb at gross weight and maximum continuous power
will be obtained at 93 KIAS. The recommended procedure for climb is to use
maximum continuous power with the mixture full rich. For climbing en
route, a speed of 105 KIAS is recommended. This will produce better
forward speed and increased visibility over the nose during the climb.

Upon reaching a safe altitude, the electric fuel pump may be turned off.

4.25 CRUISING

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

When leveling off at cruise altitude, the pilot may reduce to a cruise power
setting in accordance with the *power setting table in section 5 of this manual.
When selecting cruising RPM below 2300, limiting manifold pressure for
continuous operation, as specified by the appropriate ** Avco-Lycoming
Operator’s Manual”, should be observed.

To obtain the desired power, set the manifold pressure and RPM
according to the power setting table in this manual.

Use of the mixture control in cruising flight reduces fuel consumption
significantly, especially at higher altitudes. The mixture should be leaned
during cruising operation when 75% power or less is being used. If any doubt
exists as to the amount of power bheing used, the mixture should be in the full
RICH position for all operations under 5000 feet.

*To obtain the performance presented in the Performance Section of this
handbook, all conditions listed on the performance charts must be met.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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To lean the mixture, disengage the lock and pull the mixture control
until the engine reaches peak EGT. Then enrich the mixture by pushing the
control towards the instrument panel until engine EGT reaches peak EGT
+50° E. The fuel flow meter will give a close approximation of the fuel being
consumed. Additiional information concerning engine leaning procedures
can be found in the ~ Avco-Lycoming Operator’s Manual.”

Following level-off for cruise, the airplane should be trimmed.

The pilot should monitor weather conditions while flying and should be
alert to conditions which might lead to icing. If induction system icing is
expected, place the alternate air control in the ON position.

During preflight, keep account of time and fuel used in connection with
power settings to determine how the fuel flow and fuel quantity gauge
systems are operating. If the fuel flow indication is considerably higher than
the fuel actually being consumed, a fuel nozzle may be clogged and require
cleaning.

There are no mechanical uplocks in the landing gear system. In the
event of a hydraulic system malfunction, the landing gear will free-fall to the
gear down position. The true airspeed with gear down is approximately 75%
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 water.

In order to keep the airplane in best lateral trim during cruise flight, the
fuel should be used alternately from each tank at one hour intervals.

Always remember that the electric fuel pump should be turned ON
before switching tanks, and should be left on for a short period thereafter. To
preclude making a hasty selection, and to provide continuity of flow, the
selector should be changed to another tank before fuel is exhausted from the
tank in use. The electric fuel pump should be normally OFF so that any
malfunction of the engine driven fuel pump is immediately apparent. If signs
of fuel starvation should occur at any time during flight, fuel exhaustion
should be suspected, at which time the fuel selector should be immediately

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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positioned to the fullest tank and the electric fuel pump switched to the
ON position.

4,27 APPROACH AND LANDING
Accomplish the Landing Checklist carly in the landing approach.

NOTE
With the shoulder harness fastened and adjusted,
a pull test of its locking restraint feature should
be performed. Check that all seats are adjusted
and locked in position.

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

NORMAL TECHNIQUE (No Performance Chart Furnished)

When available runway length is in excess of required runway length, a
normal approach and landing technique may be utilized. The aircraft should
be flown down the final approach course at 95 KIAS with power required to
maintain the desired approach angle. The amount of flap used during
approach and landing and the speed of the aircraft at contact with the
runway should be varied according to the conditions of wind and aircraft
loading. It is generally good practice to contact the ground at the minimum
possible safe speed consistent with existing conditions. As landing distances
with this technique will vary, performance charts are not furnished.

SHORT FIELD LANDING APPROACH POWER OFF (See Chart,
Section 5)

When available runway length is minimal or obstacle clearance to
landing is of major concern, this approach/landing technique may be
employed. The aircraft should be flown on the final approach at 80 KIAS
with full flaps, gear down and idle power. The glide path should be stabilized
as early as possible. Reduce the speed slightly during landing flareout and
contact the ground close to stall speed. After ground contact, retract the

flaps and apply full aft travel on the control wheel and maximum braking
consistent with existing conditions.

ISSUED: JUNE 39, 1997 REPORT: VB-1669
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4.29 GO-AROUND

To initiate a go-around from a landing approach, the prop control
should be set to full INCREASE and the throttle should be advanced to full
throttle while the pitch attitude is increased to obtain the balked landing
climb speed of 83 KIAS. Retract the landing gear and slowly retract the flaps
when a positive climb is established. Allow the airplane to accelerate to the
best rate of climb speed (93 KIAS). Reset the longitudinal trim as required.

4.30 AFTER LANDING

When clear of the runway, retract the flaps. Turn the air conditioner
on if desired. Turn off the electric fuel pump and strobe hghts Use the
landing and taxi lights as required.

4.31 STOPPING ENGINE

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

At the pilot’s discretion, the flaps should be raised and the electric
fuel pump turned OFF.

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

The air conditioner should be turned OFF, the propeller set in the full
INCREASE position, and the engine stopped by disengaging the mixture
control lock and pulling the mixture control back to idle cut-off. The throttle
should be left full aft to avoid engine vibration while stopping. Then the
magneto, alternator, and master switches must be turned OFF.

4.33 MOORING

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

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

REPORT: YB-1669 ISSUED: JUNE 30, 1997
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4.35 STALLS

The stall characteristics of the Saratoga HP 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
gentle pitching may also precede the stall.

The gross weight stalling speed with power off and full flaps is 63 KIAS.
With the flaps up this speed is increased 4 KTS. Loss of altitude during stalls
can be as great as 400 feet, depending on configuration and power.

NOTE

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

During preflight, the stall warning system should be checked by turning
the master switch on, setting the flaps to 25° or 40° and raising the outboard
lift detector to determine if the horn is actuated. The flaps should then be
reset to 0° and the inboard lift detector raised to determine if the horn is
actuated.

4.37 TURBULENT AIR OPERATION

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

4.39 LANDING GEAR

The pilot should become familiar with the function and significance of
the landing gear position indicators and warning lights.

The red gear warning light on the instrument panel and the horn operate
simultaneously in flight when the throttle is reduced to where the manifold
pressure is approximately 14 inches of mercury or below, and the gear
selector switch is not in the DOWN position,

The red gear warning light in the annunciator cluster and the horn will
operate simultaneously on the ground when the master switch is ON and the
gear selector switch is in the UP position.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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4.39 LANDING GEAR (continued)

The three green lights on the instrument panel operate individually as
cach associated gear is locked in the extended position.

When the Emergency Landing Gear Extension Procedure (Par. 3.31) is
performed for training purposes, the following changes must be made to the
procedure in order to prevent the hydraulic pump from activating during the
procedure. Pull the LANDING GEAR PUMP circuit breaker prior to
executing the emergency extension procedure. The circuit breaker must be
reset after completion of the procedure to allow normal gear system
operation.

4.41 WEIGHT AND BALANCE

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

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

4.43 NOISE LEVEL

The corrected noise level of this aircraft is 81.7 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
mode] is in compliance with all FA.R. 36 noise standards applicable to this

type.
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SECTION 5
PERFORMANCE

5.1 GENERAL

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

Performance information associated with those optional systems and
equipment which require handbook supplements is provided in 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.Q. 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 quantity checks are recommended.

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

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

WARNING

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

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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54 DEMONSTRATED OPERATING TEMPERATURE

Satisfactory engine cooling has been demonstrated for this model
aircraft to an Outside Air Temperature (OAT) of ISA +22°C for a standard day.
This is not to be considered as an operating limitation. Reference should be
made to Section 2 for engine operating limitations.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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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 handbook.

The basic empty weight for the airplane as licensed at the
factory has been entered in Figure 6-5. If any altcrations 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 and
C.G. location of the airplane.

Make use of the Weight and Balance Loading Form (Figure 6-
11) and the C.G. Range and Weight graph (Figure 6-13) 1o
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)).

(1)Basic Empty Weight 2100 Ibs.
(1)Occupants (6 x 170 1bs.) 1020 1bs.
(3)Baggage and Cargo 60 1bs.
(4)Fuel (6 1b/gal. x 50) 300 Ibs,
(5)Takeoff Weight 3480 1bs.
(6)Landing Weight

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

(3480 lbs. minus 180 Ibs.) 3300 1bs.

The takeoff weight is below the maximum of 3600 lbs, and the
weight and balance calculations have determined the C.G.
position within the approved limits.

* ISSUED: JUNE 30, 1997 REPORT: VB-1669
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(b) Takeoff and Landing

After determining the aircraft loading, all aspects of the takeoff
and landing must be considered.

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

Apply the departure airport conditions and takeoff weight to
the appropriate Takeoff Performance and Takeoff Ground Roll
graph (Figures 5-7, 5-9, 5-11, and 5-13) to determine the length of
runway necessary for the takeoff and/or the barrier distance.

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

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 1200 ft. 400 ft.
(2)Temperature 16°C 24°C
(3)Wind Component ' 10 KTS 5 KTS
: Headwind Headwind
(4Runway Length Available 3000 ft. 4600 ft.
(5)Runway Required 2638 ft.* 1460 ft.**
(6)Take off fuel 2 gal.
*reference Figure 5-7
**reference Figure 5-37
REPORT: VB-1669 ISSUED: JUNE 30, 1997A
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NOTE

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

(¢) Climb

The next step in the flight plan example 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 Fuel,
Distance, and Time to Climb graph (Figure 5-21). 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 5-21). Now,
subtract the values obtained from the graph for the field of
departure conditions from those for the cruise pressure altitnde.

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 6000 ft.
(2) Cruise OAT 6°C
(3) Time to Climb

(7 min. minus 1 min.) 6 min.*

(4) Distance to Climb (11.3

nautical miles minus

1 nautical miles) 10.3 nautical miles*
(5) Fuel to Climb (3.3 gal
minus 1 gal.) 2.3 gal.*

*reference Figure 5-21

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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(d

(e

Descent

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

Utilizing the cruise pressure altitude and OAT, determine
the basic fuel, distance and time for descent (Figure 5-33). 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-
33). 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 flight plan.

The values obtained by proper utilization of the graphs for the
descent segment of the example are shown below.
(1) Time to Descend
(12 min. minus 1 min.) 11 min*
(2) Distance to Descend
(28 nautical miles minus

2 nautical miles) 26 nautical miles*
(3) Fuel to Descend
(3 gal. minus 0.5 gal.) 2.5 gal.*

Cruise

Using the total distance to be traveled during the flight,
subtract the previously calculated distance to climb and distance to
descend to establish the total cruise distance. Refer to the
appropriate Avco Lycoming Operator’s Manual and the Power
Setting Table (Figure 5-23) 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 Speed Cruise Power graph (Figure 5-27).

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

*reference Figure 5-33
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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 253 nautical miles
(2) Cruise Distance

(e)(1) minus (c)(4) minus

(d)(2), (253 nautical

miles minus 10.3 nautical

miles minus 26 nautical

miles) 217 nautical miles
(3) Cruise Power Economy
(4) Cruise Speed 154 KTAS
(5) Cruise Fuel

Consumption 16.5 GPH

(6) Cruise Time
(e)(2) divided by (e)(4),
(217 nautical miles
divided by 154 KTS) 1.41 hr. (1 hr. 24 min.)

(7) Cruise Fuel
(e)(5) multiplied by (e)(6),
(16.5 GPH multiplied
by 1.41 hrs.) 23.2 gal.

(f) Total Flight Time

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

The following flight time is required for the flight planning
example:
(1) Total Flight Time
(e)(3) plus (dX(1) plus (c)(6),

(.10 hrs. plus .18 hrs. plus 1.41 hrs.) 1.69 hr.
(6 min. plus 11 min. plus 1 hr.
24 min.) 1 hr. 41 min.

*reference Figure 5-27
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(g) Total Fuel Required

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

The total fuel calculations for the example flight plan are
shown below.
(1) Total Fuel Required
(b)(6) plus (c)(5) plus (d)(3) plus (e)(7),

(2.0 gal. plus 2.3 gal. plus 2.5 gal. plus 23.2 gal.) 30.0
(30.0 gal. multiplied by 6 Ib/gal.) 180.0 Ibs.
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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ISA CONVERSION
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WIND COMPONENTS
NOTE: Maximum demonstrated crosswind velocity is 17 knots. (Nota
limitation)
EXAMPLE:

Wind velocity: 30 knots

Angle between flight path and wind:  30°
Headwind component: 26 knots
Crosswind component: 15 knots
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SECTIONS -

PA-32R-301, SARATOGA II HP PERFORMANCE

MAXIMUM RATE OF CLIMB, GEAR UP
ASSOCIATED CONDITIONS EXAMPLE
POWER 2700 RPM PRESSURE ALTITUDE 2500 FT
FULL THROTTLE OAT 10°C
MIXTURE FULL RICH RATE OF CLIMB 957 FPM
LANDING
GEAR up
FLAPS UP
AIRSPEED 93 KIAS
OAT
PRESSURE
ALTITUDE -20°C 0°C 20°C 40°C
FT.

SL 1582 1305 1057 806
1000 1467 1204 968 734
2000 1368 1111 892 662
3000 1256 1019 805 579
4000 1159 934 725 509
5000 1062 843 645 434
6000 967 754 568 366
7000 866 665 490 299
8000 773 585 420 233
9000 681 505 345 169

10000 588 425 270 99

11000 505 347 198 37

12000 423 277 | 138 -19
13000 334 194 | 67 - 80
14000 247 119 -4 -135
15000 174 51 -54 -196
16000 96 -9 -117 - 250

MAXIMUM RATE OF CLIMB (3600 LBS GR1:: WEIGHT)
Figure 5-19
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SECTION 6

PA-32R-301, SARATOGA II HP 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 fuel 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 a
takeoff.

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

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

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

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 6
WEIGHT AND BALANCE PA-32R-301, SARATOGA II HP

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

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

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

6.3 AIRPLANE WEIGHING PROCEDURE

At the time of licensing, Piper 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 airptane modifications can
affect the basic empty weight and center of gravity. The following is a
weighing procedure to determine this basic empty weight and center of
gravity location:

(a) Preparation

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

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

(3) Defuel airplane. Then open all fuel drains until all remaining
fuel is drained. Operate engine on each tank until all
undrainable fuel is used and engine stops. Then add the
unusable fuel (5 gallons total, 2.5 gallons each wing).

REPORT: VB-1669 ISSUED: JUNE 30, 1997 A
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SECTION 6
PA-32R-301, SARATOGA 11 HP WEIGHT AND BALANCE

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

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

(b) Leveling

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

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

(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, 1997 REPORT: VB-1669
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SECTION 6

WEIGHT AND BALANCE PA-32R-301, SARATOGA IT HP ~
Scale Position Scale Net
and Symbol Reading Tare Weight

Nose Wheel (N)
Right Main Wheel R)
Left Main Wheel L)
Basic Empty Weight,

as Weighed ()

WEIGHING FORM
Figure 6-1

(d) Basic Empty Weight Center of Gravity

(1) The following geometry applies to the PA-32R-301 airplane
when it is level. Refer to Leveling paragraph 6.3 (b).

+——C.G. Arm——s}

> Datum A

Level Points
(Fusclage Left Side)

The datum is 78.4 inches ahead of

the wing leading edge at the
intersection of the untapered and

B "l
A=z 142
B= 109.7 tapered section.
LEVELING DIAGRAM
Figure 6-3

REPORT: VB-1669
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SECTION 6
PA-32R-301, SARATOGA II HP WEIGHT AND BALANCE

(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:

CG.Am=NA)+(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 airplanc s« licensed at the factory. These
figures apply only to the specific airpiane serial number and registration
number shown.

The basic empty weight of the airplane, as licensed at the factory, has
been entered in the Weight and Balance Record (Figure 6-7). 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 30, 1997 REPORT: VB-1669
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SECTION 6
WEIGHT AND BALANCE PA-32R-301, SARATOGA 11 HP

MODEL PA-32R-301 SARATOGA 11 HP

Airplane Serial Number ____3246157 —
Registration Number N 41797
Date 3/22/2000

AIRPLANE BASIC EMPTY WEIGHT

C.G. Arm

Item (Lbs) of Datum)

Actual
Standard Empty Waight 2370.9 86<0981 204130.1

nfroled

.5 103.8519 6802.3 ~—
2436.4  86.5754 210932.4

unusab¥y

AIRPLANE VSEFUL LOAD - NORMAL CATEGORY OPERATION

(Ramp Weight) - (Basic Empty Weight) = Useful Load
(36151bs)-(  2436.41bs)= 1178.6  Ibs.

THIS BASIC EMPTY WEIGHT, C.G. AND USEFUL LOAD ARE
FOR THE AIRPLANE AS LICENSED AT THE FACTORY. REFER
TO APPROPRIATE AIRCRAFT RECORD WHEN ALTERATIONS
HAVE BEEN MADE.

WEIGHT AND BALANCE DATA FORM
Figure 6-5

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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PA-32R-301, SARATOGA II HP

WEIGHT AND BALANCE
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WEIGHT AND BALANCE RECORD (cont)
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SECTION 6

PA-32R-301, SARATOGA 11 HP WEIGHT AND BALANCE

6.7 GENERAL LOADING RECOMMENDATIONS

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

(a)

(b)

©

(d)

(e)

Pilot Only ‘
Load rear baggage compartment to capacity first. Without aft
baggage, fuel load may be limited by forward. envelope for some
combinations of optional equipment.

2 Occupants - Pilot and Passenger in Front

Load rear baggage compartment first. Without aft baggage,
fuel load may be limited by fwd. envelope for some
combinations of optional equipment.

3 Occupants - 2 in front, 1 in middle

Load rear baggage compartment to capacity first. Baggage in
nose may be limited by fwd. envelope. Without aft baggage,
fuel may be limited by fwd. envelope for some combinations
of optional equipment.

4 Occupants - 2 in front, 1 in middle, 1 in rear

Load rear baggage compartment first. Baggage in nose may be
limited by fwd. envelope. Without aft baggage, fuel may be
limited by fwd. envelope for some combinations of optional
equipment.

5 Occupants - 2 in front, 1 in middle, 2 in rear

With five occupants, the aft passengers weight, fuel and
baggage may be limited by envelope. Note placard if
installed. Investigation is required to determine optimum
loading for baggage.

OPTIONAL SIX SEAT CONFIGURATION

(d

4 Occupants - 2 in front, 2 in middle

Load rear baggage compartment to capacity first. Baggage in
nose may be limited by forward envelope. Without aft
baggage, fuel may be limited by fwd. envelope for some
combinations of optional equipment.

(e) 5 Occupants - 2 in front, 2 in middle, 1 in rear
Investigation is required to determine optimum loading for
baggage. "
ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 6

WEIGHT AND BALANCE

PA-32R-301, SARATOGA II HP °

6.7 GENERAL LOADING RECOMMENDATIONS (CONT’D)
OPTIONAL SIX SEAT CONFIGURATION (Cont’d)
{e) 5 Occupants - 1 in front, 2 in middle, 2 in rear

®

Load forward baggage compartment to capacity first, Aft
baggage and/or fuel load may be limited by aft envelope.

6 Occupants - 2 in front, 2 in middle, 2 in rear

With six occupants, the aft passengers weight, fuel and
baggage may be limited by envelope. Investigation is required
to determine optimum location for baggage. Note placard if
installed.

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.

6.9 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

(a)
(b

(©

@

(©

Add the weight of all items to be loaded to the basic empty weight.

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

Add the moment of all items to be loaded to the basic empty
weight moment.

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

By using the figures of item (a) and item (d) (above), locate a point
on the 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-1669 ISSUED: JUNE 30, 1997
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SECTION 6

PA-32R-301, SARATOGA 11 HP WEIGHT AND BALANCE
Arm Aft
Weight Datum Moment
(Lbs) (Inches) (In-Lbs)

Basic Empty Weight 2272 83.4 189485
Pilot and Front Passenger 340.0 85.5 29070
Passengers (Center Seats) 119.1
Passengers (Rear Seats) 340.0 157.6 53584
Fuel (102 Gallon Maximum) 500 94.0 47000
Baggage (Forward) (100 Lb. Limit) 100 42.0 4200
Baggage (Aft) (100 Lb. Limit) 63 11787 11258
Ramp Weight (3615 Lbs. Max.) 3615 92.6 334597
Fuel Allowance for Engine
Start, Taxi & Runup -15.0 94.0 -1410
Take-off Weight (3600 Lbs. Max.) 3600 92.6 333187

The center of gravity (C.G.) for the take-off weight of this sample loading
problem is at 92.6 inches aft of the datum line. Locate this point (92.6) on
the C.G. range and weight graph. Since this point falls within the weight -
C.G. envelope, this loading meets the weight and balance requirements.

Take-off Weight 3600 92.6 333187
Minus Estimated Fuel Burn-off

(climb & cruise) @ 6.0 Lbs/Gal. -360 94.0 -33840
Landing Weight 3240 92.4 299347

Locate the center of gravity of the landing weight on the C.G. range and
weight graph. Since this point falls within the weight - C.G. envelope, the
loading may be assumed acceptable for landing.

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

SAMPLE LOADING PROBLEM
(NORMAL CATEGORY)
Figure 6-9

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 6

WEIGHT AND BALANCE PA-32R-301, SARATOGA 11 HP
Arm Aft
Weight Datum { Moment
_ (Lbs) (Inches) (In-Lbs)
Basic Empty Weight
Pilot and Front Passenger 85.5
Passengers
(Center Seats) 119.1
Passengers (Rear Scats) 157.6
Fuel (102 Gallon Maximum) 94.0
Baggage (Forward) (100 Lb. Limit) 42.0
Baggage (Aft) (100 Lb. Limit) 178.7
Ramp Weight (3615 Lbs. Max.)
Fuel Allowance for Engine
Start, Taxi & Runup -15.0 94.0 -1410
Take-off Weight (3600 Lbs. Max.)

The center of gravity (C.G.) for the take-off weight of this . loading
problem is at inches aft of the datum line. Locate this point on the C.G.
range and weight graph. Since this point falls within the weight - C.G.
envelope, this loading mects the weight and balance requirements.

Take-off Weight

Minus Estimated Fuel Burn-off
(climb & cruise) @ 6.0 Lbs/Gal. 94.0
Landing Weight

Locate the center of gravity of the landing weight on the C.G. range and
weight graph. Since this point falls within the weight - C.G. envelope, the
loading may be assumed acceptable for landing.

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

WEIGHT AND BALANCE LOADING FORM
(NORMAL CATEGORY)
Figure 6-11
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PA-32R-301, SARATOGA 11 HP WEIGHT AND BALANCE
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SECTION 7
DESCRIPTION & OPERATION PA-32R-301, SARATOGA ITHP

The wing is of a semi-tapered desigh and employs a laminar flow NACA
652-415 airfoil section. The main spar is located at approximately 40% of the
chord aft of the leading edge. The wings are attached to the fuselage by the
insertion of the butt ends of the spar into a spar box carry-through, whieh is
an integral part of the fuselage structure. The bolting of the spar ends into the
spar box carry-through struciure, which is located under the center seats,
provides in effect a continuous main spar. The wings are also atlached fore
and aft of thc main spar by an auxiliary front spar and a rear spar. The rear
spar, in addition to taking torque and drag loads, provides a mount for flaps
and ailerons. Each wing contains two interconnected fuel tanks. Both tanks
on one side are filled through a single filler neck located in the outboard
tank.

A vertical stabilizer, an all-movable horizontal stabilator, and a rudder
make wup the empennage. The stabilator incorporates an anti-serve tab which
provides longitudinal stabijity and longitudinal trim. This tab moves in the
same direction as the stabilator, but with increased travel.

7.5 ENGINE AND PROPELLER

The Lycoming engine is rated at 300 horsepower at 2700 rpm. This
engine has a compression ratio of 8.7 to 1 and requires 100 minimum grade
fuel. The engine is equipped with a geared starter, a 90 ampere alternalor,
dual magnetos, vacuum pump drive, a diaphragm-type fuel pump, and fuel
injeciion.

The exhaust system consists of individual exhaust pipes routed to two
heavy gauge stainless steel mufflers, one for each bank of cylinders. Exhaust
gases are directed overboard at the underside of the engine cowling. The
mufflers are surrounded by a shroud which provides heat for the cahin and
for windshield delrosting.

The cowling is designed to cool the engine in ail normal flight
conditions, including protracted climb, without the use of cow! flaps or
cooling flanges.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
3







SECTION 7
DESCRIPTION & OPERATION PA-32R-301, SARATOGA 11 HP

7.7 ENGINE CONTROLS

Engine controls consist of a throttle control, a propeller control and a
mixture control lever. These controls are located on the control quadrant on
the lower center of the instrument panel (Figure 7-1) where they are
accessible to both the pilot and the copilot. The controls utilize teflon-lined
conirol cables to reduce frction and binding.

The throttle lever is used to adjust the manifold pressure. It
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 feature to prevent an
inadvertent gear up landing.

The propeller control lever is used to adjusi the propeller speed from
high RPM to low RPM.

The mixture control lever is used to adjust the air to fuel ratio. The
engine is shut down by the placing of the mixture control lever in the full lean
position. In addition, the mixture control has a Jock to prevent activation of
the mixture control instead of the pitch control. For information on the
leaning procedure, see the Avco-Lycoming Operator’s Manunal and the
leaning procedure in Section 4 of this handbook.

The friciion adjustment lever on the right side of the conirol quadrant
may be adjusted to increase or decrease the friction holding the throttle,
propeller, and mixture controls or to lock the controls in a selected position.

The alternate air control is located to the right of the control quadrant.
When the alternate air lever is in the up, or closed, position the engine is
operating on filtered air; when the lever is in the down, or open, position the
engine is operating on unfiltered, heated air, The control is operated by
pressing the knob to the left to clear the retaining gate and then moved in the
desired direction (refer to Figure 7-1).

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 7
DESCRIPTION & OPERATION PA-32R-301, SARATOGA IT HP

7.8 HORIZON ENGINE INSTRUMENT/ENGINE MONITORING
SYSTEM (CONT'D)

Below the DDMP are two vertical stacks of analog instruments which
display {going top to bottom/left to right), manifoid pressure (MAP), Propeller
RPM (RPM), exhaust gas temperature (EGT), fuel flow (FF), oil temperature
(OT), oil pressure (OF), vacaum system pressure (VAC), cylinder head
temperature (CHT), and left/right fuel quantity (QTY). Each analog indicator
displays its respective engine parameter and provides data for the DDMP.
Analog instruments consist of a 2 inch nonrefiective glass face/dial,
controllable backlighting, and an annunciator light capable of showing steady
green or steady/flashing red. A steady green annunciator indicates that analog
parameter is being displayed digitally in the DDMP. A steady red annunciator
is illuminated when an engine parameter limit has been exceeded. Any
exceedence condition will override the current DDMP display and show the
parameter in exceedence, the exceedence value, illuminate a red annuaciator
light, (see Figure 2) and activate an audible tone. The exceedence audible tone
and DDMP exceedence display will continue until the select switch is
depressed. The red annunciator light will remain illuminated until the
parameter is no loager in exceedence. If multiple exceedences occur, the
operator must acknowledge each exceedence individuaily to mute the audible
alarm. A steady red annunciator light in the fuel quantity gauge indicates S
gallons or less of usable fuel remaining. Brightness of the analog instrument
backlighting and DDMP display can be adjusted using the cockpit panel
lighting coontrol. Analog instrument annunciator light intensity is controlled
ustng the panel annunciator Day/Night dimmer switch.

The Engine Instrument/Engine Monitoring System performs the following
self-test sequence during initial power up to verify proper system operation:

1. DDMP displays aircraft model and Horizon Revision number.
2, Current Date/Time will be displayed.

3. Ilumination of Red annunciator lights.

4. Analog indicator pointers will go to full scale.

5. Red annunciator lights will extinguish.

6. Ilumznation of Green annunciator lights.

7. Audible horn will sound for approximately 1 second.

8. Analog indicator pointers will return to rest position.

9. Green annunciator lights will extinguish.

10. Ilfumination of all 8 characters in each DDMP disptay window.
11. Internal systemn checks.

REPORT: VB-166% ISSUED: JUNE 30, 1997
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SECTION7
DESCRIPTION & OPERATION PA-32R-301, SARATOGA Il HP

7.8  HORIZON ENGINE INSTRUMENT/ENGINE MONITORING
SYSTEM (CONT'D)

During normal operations, all indicators and their associated sensors will have
continuous system health monitoring. In the event an indicator or sensor error is

detected during the self-test sequence or during normal operations, an audible homn I

will sound for 3 seconds, a DDMP instrument fail message will be shown (see Fig. 3),
and a Mashing red annunciator fight will illuminate indicating the following:

1. 2 flashes/second - instrument failure.
2. 4 flashes/second - sensor failure.

*ALARM INST .
FUEL L ELEC MODE
E SELECT TO ACK I:I
I N
461 CHT TEMP | EXCD
% PWR
Figure 2

*ALARM NST MODE®

I
FLEC]
FUEL
SELECT TO ACK D
AN

-
CHT Faur  |TEMP | EXcn)
% PWR

Figure 3
TOP LEVEL OPERATIONS:

FUEL MANAGEMENT (FUEL)

The fuel management moede provides fuel management functions based on
inputs from pilot fuel loading entries, fuel flow sensors, and the Global
Positioning System (GPS). This information is intended to assist the pilot in
fuel management but should be considered as advisory only. No allowances for
deviations (weather, ATC delays, etc..) or fuel reserves are factored into fuel
management calculations, therefore the pilot is the final authority for all fuel
managenent decisions.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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DESCRIPTION & OPERATION PA-32R-301, SARATOGA 11 HP

7.8 HORIZON ENGINE INSTRUMENT/ENGINE MONITORING
SYSTEM (CONT'D)

FUEL MANAGEMENT DISPLAY #1

FUEL INST —_—
FUEL ] ELEC END
Y
E REMAIN - GAL El
A
USED TEMF | EXCD|  __gaL
% PWR
Figure 5

END - Endurance/flight time remaining. This calculation is based on current
fuel flow rate and vsable fuel remaining.

REMAIN - Fuel remaining in tank. This calculation is based on last usable fuel
foad entree and fuel used.

USED - Fuel used. This caiculation is based on fuel used since lasi usable fuel
load entree.

FUEL MANAGEMENT DISPLAY #2

FUEL INST -
FUEL | ELEC MG
g TO DEST - GAL D
P )
AT DEST TEMP ! EXCD ——GAL
Yo PWR
Figure 6

M/G - Nauncal miles/gallon of fuel, This calculation is based on current fuel
tlow rate and GPS ground speed.

Io DEST - fuel required to destination (current GPS waypoint). This
calculation is based on current fuel flow rate, GPS distance to waypoint, and
GPS ground speed.

At DEST - fuel remaining at destination (current GPS waypoint). This
calculation is based on current usable fuel remaining, fuel flow rate, GFS
distance to waypoint, and GPS ground speed.
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PA-32R-301, SARATOGA 11 HP DESCRIPTION & OPERATION

ENGINE INSTRUMENT DISPLAY (INST)

The INST mode of operation enables the user (o digitally display any of
the engine related analog instruments in the 6 DDMP windows (See figure 7).
The INST mode is selected by placing the rotary selection knob on INST. The
Select button is then used to choose the parameter display location in one of
the 6 DDMP windows. Once the DDMP display window is determined, the
Up/Down button can be used to sequence through the appropriate analog
instruments and choose the display parameter. This process would be repeated
until all 6 DDMP windows are configured. The default DDMP instrument
configuration after each Horizon system power up is MAP, RPM, EGT, Oil
Temp., Fuel Flow, and Qil Pressure.

1.0 MAP INST
FUE:;L ELEC 2400 RPM
g 1400 EGT 180 OT D
”~ Y
22,4 FF TEMP | EXCD 65 OP
% PWR
Figure 7

ELECTRICAL DISPLAY (ELEC)

The electrical mode displays electrical system information on alternator
amperage output, main bus voliage, and battery charge/discharge rate (see
Figure 8).

18 AMP WLWSTE EG
M e (O T | 0
”~ Y
BAT CHG TEMP | EXCDY 5 AMP
% PWR
Figure 8
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SECTION 7
DESCRIPTION & OPERATION PA-32R-301, SARATOGA I HP

7.8 HORIZON ENGINE INSTRUMENT/ENGINE MONITORING
SYSTEM (CONT'D)

EXCEEDENCE DISPLAY (EXCD)

The EXCD mode of operation enables the user to display any parameter
limitation exceedence that has occurred during ground/flight operations.
Parameier name, duration of exceedence (hrs:min:sec), exceedence peak value,
exceedence sequence number, time of day, and date are recorded during each
occurrence in chronological order for over 200 exceedence records. Any
exceedences beyond the DDMP memory limit will start to overwrite old
exceedence records. Display of exceedences is accomplished by placing the
rotary knob on EXCD. The DDMP will display the most resent exceedence in
the format shown in figure 9. Additional exceedence records can be viewed in
chronological order using the up/down arrows, Exceedence records can be
cleared from the DDMP display by pressing Select which brings up the menu in
Figure 10. Using the Up/Down arrows you can move to the “Clear All”
window and then press select which clears all exceedences from the DDMP
display. Choosing Cancel will revert back to the exceedence display format in
Figure 9.

oT INST
FUQL ELEC 16 OF 39
Q 00:00:45 D 13:24.05 D
.’ \
Z408F TEMP | EXCD 10/02/96G
% PWR
Figure 9
EXCEED INST

FUQ_. ELEQ
Q CLEAR ALL El

4 N
GANGEL TEMP | EXCD)
% PWR

Figure 10
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The following abbreviations are used in the exceedence mode:

LO VLT
HIVLT
MAP
RPM
CHT
oT

LOP
HOP
LO VAC
HI VAC
LFQ
RFQ

W0 LA R e

Pt e
B - O

Low System Voltage
High System Voltage
High Manifold Pressure
High RPM

High Cylinder Head Temperature
High Oil Temperature
Low Qil Pressure

High Oil Pressure

Low Vacuum

High Vacunm

Low Left Fuel Quantity
Low Right Fuel Quantity

PERCENT POWER DISPLAY (%PWR)

The pereent power mode initially displays current cruise power output in 5%
increments, manifold pressure, engine RPM, fuel flow, and EGT (see Figure
11). Any engine powers outside of the cruise range (50% to 75%) will
produce - - - -’s in the DDMP % power window.

NOTE:

The Pilots Operating Handbook (Report: VB 1669)
shall be the final authority if any inconsistency exists
between DDMP % Power Display information and
the Pilot’s Operating Handbook performance charts.

% POWER INST 5 0
FUEL | ELEC *
Q 24.5 MAP 2500 RPM D
P Y
18.0 FF TE"Z,EPLEXCD 1350 EGT
Figure 11
ISSUED: JUNE 30, 1997 REPORT: VB-1669
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DESCRIPTION & OPERATION PA-32R-301, SARATOGA 11 HP

7.8 HORIZON ENGINE INSTRUMENT/ENGINE MONITORING
SYSTEM (CONT'D)

A desired percent power setting can be obtained by pressing the select button
to bring up the display shown in Figure 12. Desired percent power can be
incrementally changed using the Up/Down arrows from 50% to 75% power in
5% increments. As %PWR is changed, RPM will be displayed along with
approximate values of MAP and fuel flow using best power (50° F rich of peak
EGT) ieaning procedures. If a different engine RPM is desired, the Select button
is pressed to navigate to the RPM window and the Up/Down arrows used to vary
the RPM in 100 RPM increments. This variation in RPM changes expecied
values of MAP and fuel flow accordingly. Once the desired %PWR and RPM
combination are chosen, subsequent pressing of the Select buiton will choose the
Return window and then cycle back to the original percent power display (Figure 11).

INST o,
““POWER F'UEL, ELEC > %
M [ [ L™ | (D
A
18.0 FF TEMP ] EXCD  peTuRN
Figure 12
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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15:06 INST ;
FUF‘L ELEQ «~~'—~
101496 { [: ;
Q I (S D D
TEMP I EXCD RETURN
% PWR
Figure 15

The MAINT menu provides access to factory calibrations of instruments and
should not be entered/tampered with by unauthorized personnel. Access to this
menu is limited to personnel with knowledge of the 4 character access code.

The SLF TST menu allows the operator to activate the system self test
sequence that occurs during initial power up.

The Date and time menus allow initial input of date and time into sysiem
memory (see Figure 15). Maneuver (o the desired window (time or date) using
Up/Down buttons and press Select to open the menu. Press Select again to
activate the left most pair of digits and increment the numbers to the desired
setting using the Up/Down arrows. This procedure of pressing Select to
activate the adjacent digit pairs and incrementing using Up/Down arrows is
repeated uniil the new date or titne is entered. Date and time will be retained in
memory indefinitely until further adjustment 18 necessary. Termination of the
date/time menu is initiated by choosing Return using the Up/Dwn arrows and
then the Select button,

The Cancel menu returns the DDMP back to the ELEC display.
AUXILIARY COMMUNICATIONS

DDMP information can be accessed/stored on a personal computer via a RS-232
connection (located under pilot’s side instrument panel) and standard terminal
emulation software. DDMP data can be accessed using the terminal emulation
software instructions and the following required settings:

Baud Rate: 9600
Party: None
Data Bits 8
Stop Bits: 1
REPORT; YB-1669 ISSUED: JUNE 30, 1997
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PA-32R-301, SARATOGA IT HP

7.8 HORIZON ENGINE INSTRUMENT/ENGINE MONITORING

SYSTEM (CONT'D)

Once a DDMP data connection has been made, the operator should select the
“Data Dump” option. The DDMP will then send current instrument data to the
connected device enabling a permanent record of the flight to be stored to disk.

Parameter

Propeller RPM
Manifold Pressure
Exhaust Gas Temperature

Cylinder Head Temperature

Fuel Flow

Oil Temperature

Oi] Pressure

Left Fuel Quantity
Right Fuel Quantity
Vacuum Pressure
Cabin Air Temperature
Outside Air Temperature
Pressure Altitude
Alternator Current
Battery Charge Current
System Voltage

ISSUED: JUNE 30, 1997
REVISED: FEBRUARY 12, 1999

Data is sent approximately every 5 seconds in a comma delimited ASCII
format for each of the following parameters;

Units

RPM
In Hg
°F

°F
Gal/Hr
°F
PSI
Gal
Gal
In Hg
°F

°F

Ft
Amps
Amps
Volts

Additional auxiliary communication options may be found tn the Horizon
Instrument Maintenance Manual.

REFPORT: YB-1669
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Gear down and locked positions are indicated by three green lights
located above the selector, and a red * GEAR WARN" light located in the
annunciator cluster. An all lights out condition indicates the gear is up. The
landing gear should not be retracted above a speed of 110 KIAS and should
not be extended above a speed of 132 KIAS.

NOTE:

Day/night dimmer switch must be in the DAY posttion to obtain
full intensity of the gear position indicator lights during dayiime
flying. When aircraft is operated at night, the switch should be in
the NIGHT position to dim the gear lights.

Two micro-switches in the throttle quadrant activate a warning horn and
red "GEAR WARN" light under the following conditions:

(1) Gear up and power reduced below approximately 14 inches of
manifold pressure.

(2) Gear selector switch UP while on the ground and throtile in
retarded position.

(3} Whenever the flaps are extended beyond the approach position
(10”)and the landing gear is not down and locked.

The gear warning horn emits a 90 cycle per minute beeping sound in
contrast to the stall warning horn which emits a continuous sound.

The nose gear is steerable through a 22.5 degree are each side of center
through the use of the rudder pedals. As the nose wheel retracts, the steering
linkage disengages to reduce rudder pedal loads in flight. The nose wheel is
equipped with a hydraulic shirmy dampencr to reduce nose wheel shimmy.

The oleo struts are of the air-oil type, with normal extension being 3.25
+ .25 inches for the nose gear and 4.5 * .5 1nches for the main gear under

normal static load (empty weight of airplane plus full fuel and oil},

The standard brake system includes toe brakes on the left and right set of
ruclder pedals and a hand brake lucated below and near the center of the
instrnment panel. The toe hrakes and the hand brake have individual brake
cylinders, but all cylinders use a common reservoir, The parking brake s
incorporated in the lever brake and is operated by first depressing and
hoiding the toe hrake pedals and then pulling back on the lever and
depressing the knob attached to the top of the handle. To release the parking
brake, first depress and hold the toe brake pedals and then pull back on the
brake lever: then allow the handle to swing forward.

* ISSUED: JUNE 30, 1997 REPORT: VB-1669
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PA-32R-301, SARATOGA II HP

LANDING GEAR ACTUATOR
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Lo RESERVOIA
PRESSURE
HIGH PRESSUAE CONTROL

CONTROL
HERMAL RELIEF

\ 0.02C DIA. / /

, BLEEQ HOLE ﬂ H

SHUTTLE
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LANDING GEAR HYDRAULIC SYSTEM SCHEMATIC
Ajircrafi equipped with Oildyne pump and cable emergency gear release

Figure 7-7
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7.11 FLIGHT CONTROLS

Dual flight controls are provided as standard equipment. A cable
system provides actuation of the control surfaces when the flight controls
are moved in their respective directions.

The horizontal surface (statilator) features a trim tab/servo mounted
on the trailing edge. This 1ab serves the dual function of providing irim
control and pitch control forces, The trim function is controlled by a trim
control wheei located on the control console between the two front seats
(Figure 7-9). Rotating the wheel forward gives nosc down trim and rotation
aft gives nose up trim.

The rudder is conventional in design and incorporates a rudder trim.
The trim mechanism is a spring-loaded recentering device. The trim control
is located on the right side of the pedestal below the throttle quadrant.
Turning the trim control elockwise gives nose right trim and
counlerclockwise rotation gives nose left trim,

The wing [laps are electrically controlled (fig. 7-10) by a selector lever
mounted on the mstrument panel to the right of the contro! pedestal. A (lap
annunciator light is providded as part of the annunciator panel located in the
upper center section of the instrument panel. Selection of a new f{lap
position will aclivate the {lap motor and the light. When the flaps reach the
desired position, the flap molor is automatically switched off and the
indicator light goes out.

In the event of a {lap drive malfunction; move the flap lever until the
light goes out. The position of the flap lever relative to the instrument panel
markings indicates the approximate flap position.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
7-24
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Flaps in Transit
(in Annunciator Panetl )

ELECTRIC FLAP SCHEMATIC
Figure 7-10

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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7.13 FUEL SYSTEM

The standard fuel capacity of the Saratoga 11 HI' is 107 gallons, of which
102 gallons are usable. The inboard tank is attached 1o the wing structure
with screws and nut plates and can be removed for service or mspection. The
outboard tank consists of a bladder fuel cell that is interconnected with the
inboard tank. A flush fuel cap is located in the outboard tank only.

When using less than the standard 107 gallon capacity of the tanks, fucl
should be distributed equally between cach side.

The fuel selector control is located below the center of the instrument
panel on the sloping face of the controt tunnel (refer to Figure 7-1). It has
three positions, one position corresponding to each wing tank plus an OFF
position.

ISSUED: JUNE 30, 1997 REPORT: YB-1669
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To avoid the accumulation of water and sediment, the fuel tank sumps
and strainer should be drained daily prior to first flight and after refueling.
Each inboard tank is equipped with an individual quick drain located at the
lower inboard rear corner of the tank. The fuel strainer and a system quick
drain valve are lccated in the fuselage at the lowest point of the fuel system.
It is important that the fuel system be drained in the foliowing manner:

1

Drain cach tank sump through its individual quick drain located at
the lower inboard rear corner of the tank, making sure that enough
fuel has flowed to ensure the removal of all water and sediment.
Place a container beneath the fuel strainer sump drain outlet
located under the fuselage.

Drain the fuel strainer sump by pressing down on the lever located
on the right side of the cabin on the forward edge of the wing spar
housing {(Figure 7-13). Move the selector through the following
sequence: OFF position, left, right, while draining the strainer
sump. Make sure that enough fuel has flowed to drain the fuel line
between each tank outlet and the fuel strainer, as well as the
strainer itself. With full fuel tanks, it will take approximately 6
seconds to drain all of the fuel from the line from either tank 1o the
[uel sirainer. When the tanks are less than full, it will take a few
seconds longer.

Examine the contents of the container placed under the fuel sump
drain outlet. When the fucl flow is free of water and sediment, close
the drain and dispose of the contents of the bottle,

CAUTION

When draining fuel, care should be taken io
ensure that no fire hazard exists before starting
the engine.

REFPORT: VB-1669 ISSUED: JUNE 30, 1997
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FUEL DRAIN LEVER
Figure 7-13

Alter using the underseat quick drain, check from the outside to make
sure that it has closed completely and is not leaking.

A dual analog fuel quantity gauge is located in the lower right portion
of the Horizon instrument installation.

A fuel quantity indicator to measure the fuel not visible through the
filler neck tn each wing is installed in the inboard fuel tank. This gauge
indicates usable fucl quantities from 5 gallons to 35 gallons in the ground
attitude. The sole purposc of this gauge is to assist the pilot in determining
fuel quantities of less than 35 gallons during the preflight inspection.

An electric Tuek pump is provided for use in case of failure of the engine
driven pump. The electric pump operates from a singlc switch and
independent circuit protector. kt should be ON for all takeoffs and landings.

REPORT: YB-1669 ISSUED: JUNE 30, 1997
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All powerplant and cxterior light switches are grouped in an overhead
switch panel with all avionics switches grouped in a switch panel located just
above the throtile quadrant. (figure 7-15). The circuit breaker panel is located
on the lower right side of the instrument panel (figure 7-19). Each breaker is
clearly marked to show which circuit it protects. Also, circuit provisions are
made to handle the addition of communications and navigational equipment.

Standard elecirical accessories include the starter, the electric fuel
pump, the staill warning horn, and the annunciator panel. The annunciator
panel includes, alternator inop, oil pressure, gear warn, flaps, starter
engaged, low bus voltage, pitot heat off/inop, vacuum inop, and baggage
door ajar indicator lights and provisions for optional, air conditioner door
open. The annunciator panel lights are provided only as a warning to the
pilot that a system may not be operating properly, and that the applicable
system gauge should be checked and monitored to determine when or if any
corrective action is required.,

Electrical accessories include the navigalion lights, anti-collision strobe
lights, instrument panel lighting and cabin courtesy lights. The cabin
courtesy light installation consists of a light and switch above the forward
cabin entrance and a light above the rear entrance door with the switch in the
side panel adjacent to the rear door. Make sure the lights are off when
leaving the aircraft. Leaving the lights on for an extended period of time
could cause depletion of the battery.

Two lights, mounted in the overhead panel, provide instrument and
cockpit lighting for night flying. The lights are controlled by rheostats adjacent
to the overhead swilch panel. A map light window in each lens is actuated by
an adjacent switch. A wing tip recognition/landing light system consists of 2
lights {one in each wing tip) and is operated by a rocker type switch mounted in
the overhead switch panel. A single light is mounted on the nose gear which
operales when switch s in Janding or taxi position.

Circuit provisions are made to handle the addition of communications
and navigational equipment.

The alternator ammeter in the DDMP displays in amperes the }oad
placed on the alternator. The Batt ammeter displays in amperes the amount of
charge or discharge of the battery.
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7.17 VACUUM SYSTEM

The vacuum system is designed to operate the air driven gyro
instruments. This includes the directional and attitude gyros when installed.
The system consists of an engine driven vacuum pump, vacuum regulator,
vacuum inop annunciator light/relay, filter and the necessary plumbing.

The vacuum pump is a dry type pump which eliminates the need for an
air/oil separator and its plumbing. A shear drive protects the engine from
damage. If the drive shears the gyros will become incperative.

The vacnum gauge is a dual instrument (cylinder head
temperature/vacuum pressure}, located in the left lower portion of the
Horizon instrument installation, (refer to Figure 7-21) which provides
valuable information to the pilot about the operation of the vacuum system.
A decrease in pressure in a system that has remained constant over an
extended period, may indicate a dirty filter, dirty screens, possibly a sticking
vacuum regulator or leak in the system. Vacuum pressure which falls below
approximately 4.0 in. hg. will illuminate the vacuum inop annunciator light
indicating unreliable vacuum driven gyro readings. Zero pressure would
indicate a sheared pump drive, defective pump, possibly a defective gauge
or collapsed line. In the event of any gauge variation from the norm, the
pilot should have a mechanic check the system to prevent possible damage
to the system components or eventual failure of the system.

A vacuum regulator is provided in the system to protect the gyros. The
valve is set so the normal vacuum reads within the normal operating range, a
setting which provides sufficient vacuum to operate all the gyros at
their rated RPM. Higher settings will damage the gyros and with a low
setting the gyros will be unreliable. The regulator is located behind the
instrument panel.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
REVISED: AUGUST 10, 1998 7-35
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7.19 INSTRUMENT PANEL

The instrument panel contains customary advanced flight instruments in
the standard "T" configuration. The pilot artificial honizon/copilot directional
gyro {opticnal) are vacuum operated and the piiot HSI, turn and bank, and
copilot artificial horizon are electrically driven. This configuration of electric
and vacuum driven instruments provides system rcdundancy in the event of
an electrical or vacuum system failure. A copilot flight instrument panel can
be installed as an option. Power plant information is displayed in analog and
digital formal via the Horizon instrument installation (see Section 7.8)
located to the right of the pilot’s flight instruments.

The radios are located in the center section of the insttument panel and
are powered through the radio master and aircraft battery master swiiches. A
ground clearance energy saver system is available to provide direct power
to Comm 1 without turning on the master switch. When the spring loaded
switch is engaged direct aircraft battery power is applied to Comm |,
audio amplifier (speaker) and radio accessories. The ground clearance
system must be turned OFFE or depletion of the battery could result, (To
turn ground clearance system off, turn battery master on then back off )

Switch locations are divided between an overhead switch panel and the
standard aircraft panel. The engine start, aircraft battery master, alternator,
electric fuel pump, engine magnetos, external aircraft lighting, and
entertainment console switches are located on the overhead switch panel.
The balance of the switches are located below the radio stack (radic master,
DME-NAVI/NAV2, ground clearance, and pitot/stall warning heat) and
above the circuit breaker panel (air conditioner,-optional, and fan Hi/Lo.)

Circuit breakers providing electrical circuit/component protection are
located in the lower right portion of the instrument panel.

An annunciator panel is located in the top center portion of the
instrument panel o warn the pilot of possible system malfunctions

7.21 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 the instrument panel (refer to Figurc 7-23).
Static pressure for the altimeter, vertical speed and airspeed indicators is
sensed by two static source pads, one on each side of the rear fuselage forward
of the elevator. The dual pickups balance out differences in static pressure
caused by slight side slips or skids.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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An alternate static source is provided as standard equipment. The
control valve is jocated below the left side of the instrument panel. When the
valve is set in the alternate position, the altimeter, vertical speed indicator
and airspeed indicator will be using cabin air for static pressure. The storm
window and cabin vents must be closed and the cabin heater and defroster
must be on during alternate static source operation. The altimeter error is
less than 50 feet unless otherwise placarded.

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 panels next to the pilot's seat. The
pitot system drains through the pitot mast.

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.

NOTE

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

A heated pitot head, which alleviates problems with icing and heavy
rain is installed as standard equipment. The switch for pitot heat is located
in the switch panel located just above the throttle quadrant. The pitot heat
system has a separate circuit breaker located in the circuit breaker panel and
labeled PITOT/STALL, WARN HEAT. 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,

7.23 CABIN FEATURES

For ease of entry and exit and for pilot and passenger comlort, the fron!
seats are adjustable fore and aft. All seats recline and have armrests and are
available with optional headrests. The front seats can be equipped with
optional vertical adjustment. The center and rear seats may be removed for
additional cargo space.

NOTE

To extract the lcft center seat, (right center seat
is optional) remove the front leg bolts (2 )and
slide seat to rear. To remove the rear seats,
depress the plunger behind each front leg and
stide seat to rear. Any time the seats are
installed in the airplane, the retainers should be
in the locked position.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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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.

For each front seat passenger, a single strap adjustable shoulder harness
is installed. The shoulder strap is routed over the shoulder adjacent to the
windows and attached to the lap belt in the general area of the person’s
inboard hip. Adjust this fixed strap so that all controls are accessible while
maintaining adequate resiraint for the occupant.

Shoulder harnesses should be routinely worn during takeoff, landing
and whenever an inflight emergency occurs.

An entertainmenl/executive console is installed aft of the co-pilot's seat
providing POH storage, beverage cooler, cup holders, and pull-out table top.
Provisions for flight phone, multi media entertainment system, and lap top
computer workstation are available as options. An entertainment console
master switch providing power to the console electrical components is
tocated in the cockpit overhead switch panel. Removal of the
entertainment/executive console 1s identical to the left center seat procedure
with disconnecting of the electrical harnesses required if any entertainment,
computer, or phone options are installed.

All drawers and table top must be closed and secured during takeoff and
landing.

REFPORT: YB-1669 ISSUED: JUNE 30, 1997
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To stow the cabin work table, remove the table by lifling the [ree end of
the table upward to disengage the bottom lobes of the table supports. Lift
until the top support lobes disengage at approximately 30° of tilt and remove
the table. Position the table in the stowage area and, with the table work
surface facing forward, place the slots in the table support into the receptacie
clips mounted on the hat shelf. Make sure the white tie-down sirap is not
behind the tahle. With the table fully placed in the clips, hring the white tie-
down strap across the face of the table and loek over the stud located on the
hottom of the close-out bulkhead.

7.25 BAGGAGE AREA

The airplane has two separate baggage areas, each with a 100 pound
capacity. A 7 cubic foot forward lugpage compartment, located just aft of the
fire wall, is accessible through a 16 x 22 inch door on the right side of the
fuselage. A 17.3 cuhic foot aft compartment is located hehind the fifth and
sixth seats and is accessible through the cargo door on the aft side of the
fuselage and during flight from inside the cabin.

An automatic forward baggage compartment light feature is availahle
which utilizes a magnetic reed switch and a magnet for activation. The switch
and magnet are mounted just above the hinge line of the forward baggage
door.

Opening the baggage door fully, activates the switch which turns on the
baggage compartment light. The baggage compartment light is independent
of the aircraft master switch; therefore, the light will illuminate regardless of
the positiou of the master switch. The baggage dooer should not be left open
for extended time periods, as battery depletion could result.
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An optional forward baggage door ajar annunciation system is available
which senses baggage door latch pin position. Failing to latch the forward
baggage door will illuminate an amber light located on the pilot’s annun-
ciator panel. The annunciation, when illuminated, is “BAGG DOOR AJAR”
advising the pilot of this condition.

NOTE
It is the piiot’s responsibility to be sure when the
baggage is loaded that the airplane’s C.G. falls
within the allowable C.G. range. (Refer to
Weight and Balance Section.)

7.27 HEATING AND VENTILATING SYSTEM

Fresh air is ducted from a vent in the forward left lower cowling to the
left heater mufl by a flexible hose. It is then routed to the right heater muft by
flexible hose Hot air from the right heater muff is routed through a flexible
hose on the right side of the engine compartment, to the valve box mounted
on the fire wall just above the tunnel cut out. It is then ducted down each side
of the tunnel below the baggage floor to the cabin ducting and outlets (Figure
7-25).

CAUTION

When cabin heat is operated, heat duct surface
becomes hot. This could result in burns if arms
or legs are placed too close to heat duct outlets
or surface.
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Defrost heat is bled off from the main flow at the heater mu(f and routed
through flexible hose to a shut-off valve located to the right of center at the
top of the fire wall. From this point, it is ducted to the defroster outlets.

Fresh air inlets are located in the leading edge of each wing and in the left
side of the tail cone, Two adjustable outlets are located on each side of the
cabin, one forward and one aft of the front seat near the floor. There are also
adjustable outlets above each seat. In airplanes without air conditioning, an
optional blower may be added to the overhead vent system to aid in the
circulation of cabin air.

7.29 STALL WARNING

An approaching stall is indicated by a stall warning horn which is
activated between five and ten knots above stall speed. Mild to moderate
airframe buffeting may also precede the stall. Stall speeds are shown on
graphs in the Performance Section. The stall warning horn emits a
continuous sound. The landing gear warning horn is different in that it emits
a 90 cycle per minute beeping sound. The stall warning horn is activated by
lift detectors installed on the leading edge of the ieft wing. During preflight,
the stall warning system should be checked by turning the master switch ON,
lifting the detectors and checking to determine if the horn is actuated.,

7.31 FINISH

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

An optional polyurcthane ename] finish is available.

7.33 AIR CONDITIONING*

The air conditioning system is a recirculating air system. The major
components include an evaporator, a condenser, a compressor, a blower,
switches and temperature control.

The evaporator is located behind the rear baggage compartment. This
cools the air used for the air v iditioning system.

*Optional equipment
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The condenser 1s mounted on a retractable scoop located on the bottom
of the fuselage and fo the rear of the baggage compartment area. The scoop
extends when the air conditioner is ON and retracts to a flush position when
the system is OFF.

The compressor is mounted on the forward left underside of the engine.
It has an electric clutch which automatically engages or disengages the
compressor to the belt drive system of the compressor.

Air from the baggage area is drawn through the evaporator by the
blower and distributed through an overhead duct to individuat outlets
located adjacent to each occupant,

The switches and temperature control are located on the lower right side
of the instrument panel in the climate control center pancl. The temperature
control regulates the temperature of the cabin. Turning the control
clockwise increases cooling; counterclockwise decreases cooling.

The fan specd switch and the air conditioning ON-OFF switch are
inboard of the temperature control. The fan can be operated independently
of the air conditioning; however, the fan must be on {or air conditioner
operation. Turning either switch off will disengage the compressor ctutch
and retract the condenser door. Cooling air should be felt within one minute
after the air conditioner is turned on.

NOTE

If the system is not operating in 5 minutes, turn
.the system OFF until the fault is corrected.

The fan switch allows operation of the fan with the air conditioner
turned OFF to aid in cabin air circulation. “LOW™ or “HIGH” can be
selected to direct a flow of air through the air conditioner outlets in the
overhead duct. These outlets can be adjusted or turned off individually.

The condenser door light is located in the annunciator panel and
illuminates when the door is open and is off when the door is closed.
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A citcuit breaker on the circuit breaker panel protects the air
conditioning €lectrical system.

Whenever the throttle is in-the full forward position, it activates a micro
switch which disengages the compressor and retracts the scoop. This altows
maximum power and maximum rate of climb. The fan continues to operate
and the air will remain cool for about one minute. When the throttie is
retarded approximately 1/4 inch, the cluich will engage, the scoop will
extend, and the system will again supply cool, dry air.

7.35 EXTERNAL POWER

An external receptacle located on the aft lower portion of the right hand
side of the fuselage is provided as a source of external power. A 24 VDC
external power source can be connected to the receptacle, thus allowing the
operator to crank the engine without having to gain access to the airplane’s
battery.

7.37 EMERGENCY LOCATOR TRANSMITTER#*

The Emergency Locator Transmitter (ELT), when installed, is located in
the aft portion of the [uselage just below the stabilator leading edge and is
accessible through a plate on the right side of the fuselage. This plate is
attached with slotted-head nylon screws for ease of removal; these screws
may be readily removed with a variety of common items, such as a dime, a
key, a knife blade, etc. If there are no tools available in an emergency, the
screw heads may be broken off by any means. The ELT is an emergency
locator trapsmitter which meets the requirements of FAR 91.52.

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

NOTE

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

*Opttonal equipment
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ARTEX 110-4 ELT OPERATION

On the ELT unit itself is a two position switch placarded ON and OFF.
The OFF position is selected when the transmitter is installed at the factory and
the switch should remain in that position whenever the unif is installed in the
airplane.

A pilots remote switch, placarded ON and ARM is located on the pilot's
lower left instrument panel to allow the transmitter to be armed or turned on
from inside the cabin. The switch is normally in ARM position. Moving the
switch to ON will activate the transmittcr. A warning light located above the
rerpote switch will alert you when ever the ELT is activated,

Should the ELT be activated inadvertently it can be reset by either
positioning the remote switch to the ON then immediately relocating it to the
ARM position, or by setting the switch on the ELT to ON and then back to OFF,

In the event the transmitter is activated by an impact, it can be turned off
by moving the ELT switch OFF. Normal operation can then be restored by
resetting the switeh to ARM. [t may also be turned off and reset by positioning
the remote switch to the ON and then immediately to the ARM position.

The transmitter can be activated manually at any time by pla g either the
remote switch or the ELT switch to the ON position.

NOTE:

Three sweeps of the emergency tone and an
tlluminated warning light indicates a normally
functioning unit. The warning light must
illuminate during the first 3 second test period.
If it does not illuminate, a problem is indicated
such as a "G" switch failure.

The ELT should be checked during postflight to make certain the unit has
not been activaled. Check by selecting 121.50 MHz on an operating receiver,
If a downward sweeping audio tone is heard the ELT may have been
activated. Set the remote switch to ON, I there is no change in the volume of
the signal, your airplane's ELT is probably transmitting. Setting the remote
switch back to OFF will automatically reset the ELT and should stop the
signal being received on 121.50 MHz.
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SECTION 8
AIRPLANE HANDLING, SERVICING, AND MAINTENANCE

8.1 GENERAL

This section provides guidelines relating to the handling, servicing, and
maintenance of the Saratoga II HP. For complete maintenance instructions,
refer (o the latest revision of the appropriate Maintenance Manual.

Every owner should stay in close contact with an authorized Piper
Service Center or Piper’s Customer Services Department to obtain the latest
information pertaining to their airplane, and to avail themselves of Piper’s
support systems.

Piper takes a continuing interest in having owners get the most efficient
use from their airplane and keeping it in the best mechanical condition.
Consequently, Piper, from time to time, issues service releases including
Service Bulletins, Service Letlers, Service Spares Letters, and others
relating to the airplane.

Piper Service Bulletins are of special importance and Piper considers
compliance mandatory. These are sent directly to the latest EAA-registered
owners in the United States (1J.S.) and Piper Service Centers worldwide.
Depending on the nature of the release, material and labor allowances may
apply. This information is provided to all authorized Piper Service Centers.

Service Letters deal with product improvements and servicing
techniques pertaining to the airplane. They are sent to Piper Service Centers
and, if necessary, to the latest FAA-registered owners in the U.S. Owners
should give careful attention to Service Letter information.

Service Spares Letters offer improved parts, kits, and optional

equipment which were not available originally, and which may be of interest
to the owner.
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Piper offers a subscription service for Service Bulletins, Service Letters,
and Service Spares Letiers. This service is available to interested persons such
as owners, pilots, and mechanics at a nominal fee, and may be obtained
through an authorized Piper Service Center or Piper’s Customer Services
Department.

Maintenance manuals, parts catalogs, and revisions to both, are available
from Piper Service Centers or Piper’s Customer Services Department.

Any correspondence regarding the airplane should include the airplane
model and serial number to ensure proper response.

8.3 AIRPLANE INSPECTION PERIODS

Piper has developed inspection items and required inspection intervals
for the PA-32R (see the latest revision of the PA-32R Maintenance and
Inspection Manuals). The PA-32R Inspection Manual contains appropriate
forms, and all inspection procedures should be complied with by a properly
trained, knowledgeable, and qualified mechanic at a Piper Authorized Service
Center or a reputable repair shop. Piper 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, 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.

In addition, but in conjunction with the above, the FAA requires periodic
inspections on all aircraft to keep the Airworthiness Certificate in effect. The
owner is responsible for assuring compliance with these inspection
requirements and for maintaining proper documentation in logbooks and/or
maintenance records.
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A spectrographic analysis of the enginc 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 Federal Aviation Regulations
(FAR) Part 61 may perform certain preventive r.iintenance as defined in the
FARs. This maintenance may be performed only on an aircraft which the pilot
owns and operates, and which is not used in air carrier or air taxi/commercial
operations service.

All other aircraft maintenance must be accomplished by a person or
facility appropriately certificated by the Federal Aviation Administration
(FAA) to perform that work.

Anytime maintenance is accomplished, an entry must be made in the
appropriate aircraft maintenance records. The entry shall include:

(a) The date the work was accomplished.

(b) Description of the work.

(c) Number of hours on the aircraft.

(d) The certificate number of pilot performing the work.
(e) Signature of the individual doing the work.
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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 by an 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
Certificate.

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.

(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.
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“™ 89 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 rear baggage
compartment or by power equipment that will not damage or
excessively strain the nose gear steering assembly. Towing lugs are
incorporated as part of the nose gear fork.

CAUTION

When towing with power equipment, do not
turn the nose gear beyond its steering radius in
either direction, as this will result in damage to
the nose gear and steering mechanism.

CAUTION

Do not tow the airplane when the controls are secured.

In the event towing lines are necessary, ropes should be
attached to both main gear struts as high up on the tubes as
possible. Lines should be long enough to clear the nose and/or tail
by not less than fifteen feet, and a qualified person should ride in
the pilot’s seat to maintain control by use of the brakes.

(b) Taxiing

Before attempting to taxi the airplane, ground personnel
should be instructed and approved by a qualified person
authorized by the owner. Engine starting and shut-down
procedures 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.
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(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.

(c) 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) To set the parking brake, first depress and hold the toe
brakes and then pull back on the brake lever and depressing
the knob on the handle. To release the parking brake, first
depress the brake pedals and then pull back on the handle
until the catch disengages; then allow the handle to swing
forward.

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 stabilator 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 stabilator by looping the

seat belt through the control wheel and pulling it snug.

(4) Block the wheels.
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(5) Secure tie-down ropes to the wing tie-down rings and to
the tail ring 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 winds include
using tie-down ropes from the landing gear
forks and securing the rudder.

(6) Install a pitot head cover if available. Be sure to remove
the pitot head cover before flight.

(7) Cabin and baggage doors should be locked when the
airplane is unattended.

8.11 ENGINE AIR FILTER
(a) Removing Engine Air Filter

(1) Remove the upper cowling.

(2) Remove the screws securing the filter box to the lower
cowl. Remove the filter.

(b) Cleaning Engine Air Filter

The injector 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 the filter gently to remove dirt particles, being careful
not to damage the filter. DO NOT wash the filter in any
liquid. DO NOT attempt to blow out dirt with compressed
air,
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(2) If the filter is excessively dirty or shows any damage, replace
it immediately.

(3) Wipe the filter housing with a clean cloth soaked in unleaded
gasoline. When the housing is clean and dry, install the filter.

(c) Installation of Engine Air Filter

After cleaning or when replacing the filter, install the filter in the
reverse order of removal.

8.13 BRAKE SERVICE

The brake system is filled with MIL-H-5606 (petroleum base) hydraulic
brake fluid. The fluid level should be checked periodically or at every 100
hour inspection and replenished when necessary. The brake reservoir is
located on the left side of the fire wall in the engine 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.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
8-8



SECTION 8

HANDLING, SERV & MAINT

PA-32R-301, SARATOGA II HP

v33d H3aANY ANY 3MvHE 1437 S.10T1d00 -~
va3d H3aANd aNY aMvEd LHOM S.10Td00 -

38N1 3N0YOL

ATGN3SSY 1108 -

ATBNISSY H3IANMAD H3ALSYN

Nid SIAS10

IANIT L3N

NOLLNE X001 3XvHE ONIMHVd

IMvHd ANVH

HIANITAD 3MvHg 1431

HAGNIMAD IxvHa LHOIH

Ivd3d 430ANH ANV 3MvHE 1437151071d
IvQ3d H3AGNH ONY 3XvHE LHOIY S.107id
HIOAHZSAH QINTd 3XvHg

Figure 8-1

BRAKE SYSTEM

REPORT: YB-1669

ISSUED: JUNE 30, 1997

8-9



SECTION 8
HANDLING, SERV & MAINT PA-32R-301, SARATOGA II HP

8.15 LANDING GEAR SERVICE

The main landing gear uses Cleveland Aircraft Products 6.00 x 6 wheels
with 6.00 x 6, eight-ply rating tires and tubes. The nose wheel uses a
Cleveland Aircraft Products 5.00 x 5 wheel with a 5.00 x 5 six-ply rating, type
II1 tire and tube. (Refer to paragraph 8.23.)

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
4.00 = .25 inches of oleo piston tube is exposed, and the nose gear should
show 3.25 = .25 inches. To add 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. To add 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.

In jacking the aircraft for Janding gear or other service, two hydraulic
jacks and a tail stand should be used. At least 250 pounds of ballast should be
placed on the base of the tail stand before the airplane is jacked up. The
hydraulic jacks should be placed under the jack points 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 arms from the rudder pedals to the nose wheel are adjusted
at the rudder pedals or at the nose wheel by turning the threaded rod end
bearings in or out. Adjustment is normally accomplished at the forward end
of the rods and should be done in such a way that the nose wheel is in line
with the fore and aft axis of the plane when the rudder pedals and rudder are
centered. Alignment of the nose wheel can be checked by pushing the
airplane back and forth with the rudder centered to determine that the plane
follows a perfectly straight line. The turning arc of the nose wheel is 22.5°
+/- 2° in either direction and is limited by stops at the rudder pedals.
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8.17 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, scratches, and corrosion. If found, they should be repaired as soon as
possible by a rated mechanic, since a nick or scratch causes an area of
increased stress which can lead to serious cracks or the 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.

8.19 OIL REQUIREMENTS

The oil capacity of the Lycoming I0-540 series engine is 12 quarts, and
the minimum safe quantity is 2-3/4 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 interval between oil and oil filter change is not to exceed four
(4) months. Lycoming Service Bulletin No. 446 should also be complied with
each 50 hours. 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
0°F to 90°F 20W50 20WS50 or 15WS50
Below 10°F 20 30 or 20W-30

When operating temperatures overlap indicated ranges, use the lighter
grade oil.

NOTE

Refer to the latest issue of Lycoming Service
Instruction 1014 (Lubricating Oil Recom-
mendations) for further information.

8.21 FUEL SYSTEM

(a) Servicing Fuel System

At every 50 hour inspection, the fuel screens in the strainer
and in the injector must be cleaned. The screen in the injector is
located in the housing where the fuel line connects to the injector.
The fuel strainer is located under the floor panel and is accessible
for cleaning through an access plate on the underside of the
fuselage. After cleaning, a small amount of grease applied to the
gasket will facilitate reassembly.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 8

HANDLING, SERV & MAINT

PA-32R-301, SARATOGA 11 HP

(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 100 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
for additional information.

A summary of the current grades as well as the previous fuel

designations is shown in the following chart:

FUEL GRADE COMPARISON CHART

Previous Commercial
Fuel Grades (ASTM-D910)

Current Commercial
Fuel Grades (ASTM-D910-75)

Current Military
Fuel Grades (MIL-G-5572F)

Max. TEL Max. TEL Max. TEL
Grade Color ml/U.S. gal | Grade Color ml/US.gal} Grade Color ml/U.S. gal
80/87 red 0.5 80 red 0.5 80787  red 0.5
91/98 blue 20 *100LL  blue 2.0 none none none
100/130  green 3.0 100 green  **3.0 100/130 green  **3.0
115/145  purple 46 none none none 115/145 purple 4.6

* -Grade 100LL fuel in some overseas countries is currently colored green and designated as 100L.
**_Commercial fuel grade 100 and grade 100/130 (both of which are colored green) having TEL
content of up to 4 ml/U.S. gallon are approved for use in all engines certificated for use with

grade 100/130 fuel.

The operation of the aircraft is approved with an anti-icing
additive in the fuel. When an anit-icing additive is used it must meet
the specification MIL-I-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 ozs. per ten galion 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.

REPORT: VB-1669
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SECTION 8
PA-32R-301, SARATOGA 11 HP HANDLING, SERV & MAINT

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

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 53.5 U.S. gallons.
When using less than the standard 107 gallon capacity, fuel should
be distributed equally between each side.

(d) Draining Fuel Strainer, Sumps and Lines

The fuel tank sumps and strainer should be drained before the
first flight of the day and after refueling to avoid the accumulation
of water and sediment. Each inboard fuel tank has an individual
quick drain at the lower inboard corner. A fuel strainer with a fuel
system quick drain is located at the lowest point in the system. Each
tank sump should be drained through its individual quick drain
until sufficient fuel has flowed to ensure the removal of any
contaminants. The fuel strainer sump quick drain, operated by a
lever inside the cabin on the right forward edge of the wing spar
housing should be opened while the fuel selector valve is moved
through the two tank positions. Enough fuel should flow at each
position to allow the fuel lines and the strainer to ensure removal of
contaminants. A quick drain fuel sampler is provided for the
checking of the fuel clarity. (See Description-Airplane and Systems
Section for more detailed instructions.)

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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HANDLING, SERV & MAINT PA-32R-301, SARATOGA 11 HP

FUEL TANK DRAIN
Figure 8-3

CAUTION

When draining fuel, be sure that no fire hazard
exists before starting engine.

After using the fuel system quick drain, check from outside the
airplane to be sure that it has closed completely and is not leaking.

(e) Draining Fuel System

The bulk of the fuel may be drained by opening the individual

drain on each tank. The remaining fuel may be drained through the
fuel strainer.

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
exists in the fuel supply lines.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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8.23 TIRE INFLATION

For maximum service from the tires, keep them inflated to the proper
pressures - 35 psi for the nose gear and 38 psi for the main gear. 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.

8.25 BATTERY SERVICE

Access to the 24-volt battery is through an access panel in the aft
bulkhead. 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.

If the battery is not up to charge, recharge starting at a 4 amp rate and
finishing with a 2 amp rate. Quick charges are not recommended.

ISSUED: JUNE 30, 1997 REPORT; VB-1669
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8.27 CLEANING

(a) Cleaning Engine Compartment

Before cleaning the engine compartment, place a strip of tape
on the magneto vents to prevent any solvent from entering these
units.

(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 altérnator,
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) Remove the protective tape from the magnetos.
(5) Lubricate the controls, bearing surfaces, etc., in

accordance with the Lubrication Chart in the applicable
Service Manual.

REPORT: VB-1669 ISSUED: jUNE 30, 1997
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— (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

Do 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 solution 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 good automotive 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

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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(d) Cleaning Windshield and Windows

(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 plastic
cleaner. Use a soft cloth or sponge in a straight back and
forth motion. Do not rub harshly.

(3) Remove oil and grease with a cloth moistened with kerosene.

CAUTION

Do not use gasoline, alcohol, benzene, carbon
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 use a
circular motion.

(5) A severe scratch or mar in plastic can be removed by
rubbing out the scratch with jeweler’s rouge. Smooth both
sides and apply wax.

(e) Cleaning Headliner, Side Panels and Seats

(1) Clean headliner, side panels, and seats with a stiff bristle
brush, and vacuum where necessary.

(2) Soiled upholstery, except leather, may be cleaned with a
good upholstery cleaner suitable for the material. Avoid
soaking or harsh rubbing.

CAUTION

Solvent cleaners require adequate ventilation.

(3) Leather should be cleaned with saddle soap or a mild hand
soap and water.

(f) Cleaning Carpets

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.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 9

PA-32R-301, SARATOGA II HP 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 equipped with one or
more of the various optional systems and equipment not provided with the
standard airplane.

All of the Supplements provided by 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.
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SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 1

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT 1

FOR
AIR CONDITIONING INSTALLATION

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when optional air conditioning
is installed. This supplement supplies information necessary for the
operation of the airplane when the optional air conditioning system is
installed. The information contained herein supplements or supersedes the
basic Pilot’s Operating Handbook and FAA Approved Airplane Flight
Manual only in those areas listed herein. For limitations, procedures and
performance information not contained in this supplement, consult the
basic Pilot’s Operating Handbook and FAA Approved Airplane Flight
Manual.

FAA APPROVED @ {@

PETER E.&’ECK

D.0.A. NO. §O-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL _JUNE 30, 1997

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 9
SUPPLEMENT 1 PA-32R-301, SARATOGA II HP

SECTION 1 - GENERAL

This supplement supplies information necessary for the efficient
operation of the airplane when the optional air conditioning system is
installed. 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
air conditioning system is installed.

SECTION 2 - LIMITATIONS

(a) To insure maximum climb performance the air conditioner must
be turned OFF manually prior to takeoff to disengage the
compressor and retract the condenser door. Also the air
conditioner must be turned OFF manually before the landing
approach in preparation for a possible go-around.

(b) Placards
In full view of the pilot, in the area of the air conditioner controls
when the air conditioner is installed:

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

In the annunciator cluster (condenser door light):

AIR COND DOOR

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.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 1

SECTION 4 - NORMAL PROCEDURES

Prior to takeoff, the air conditioner should be checked for proper
operation as follows:

(a) Check aircraft master switch ON.

(b) Turn the air conditioner control switch to ON and the fan switch to
one of the operating positions - the "AIR COND DOOR" warning
light will turn on, thereby indicating proper air conditioner
condenser door actuation.

(c) Turn the air conditioner control switch to OFF - the "AIR COND
DOOR" warning light will go out, thereby indicating the air
conditioner condenser door is in the up position.

(d) If the "AIR COND DOOR" light does not respond as specified above,
an air conditioner system or indicator bulb malfunction is indicated
and further investigation should be conducted prior to flight.

The above operational check may be performed during flight if an in
_ flight failure is suspected.

The condenser door light is located in the annunciator panel which is
located in the top center portion of the instrument panel. The door light
illuminates when the door is open and is off when the door is closed.

SECTION 5 - PERFORMANCE

Operation of the air conditioner will cause slight decreases in cruise
speed and range. Power from the engine is required to run the compressor,
and the condenser door, when extended, causes a slight increase in drag.
When the air conditioner is turned off there is normally no measurable
difference in climb, cruise or range performance of the airplane.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
3of4, 9-5



SECTION 9
SUPPLEMENT 1 PA-32R-301, SARATOGA 11 HP

NOTE

To insure maximum climb performance the air
conditioner must be turned off manually before
takeoff to disengage the compressor and retract
the condenser door. Also the air conditioner
must be turned off manually before the landing
approach in preparation for a possible go-
around.

Although the cruise speed and range are only slightly affected by the air
conditioner operation, these changes should be considered in preflight
planning. To be conservative, the following figures assume that the
compressor is operating continuously while the airplane is airborne. This
will be the case only in extremely hot weather.

(a) The decrease in true airspeed is approximately 6 KTS at all power
settings.

(b) The decrease in range may be as much as 55 nautical miles for the
102 gallon capacity.

The climb performance is not compromised measurably with the air
conditioner operating since the compressor is declutched and the condenser
door is retracted, both automatically, when full throttle position is selected.
When full throttle position is not used or in the event of a malfunction which
would cause the compressor to operate and the condenser door to be
extended, a decrease in raie of climb of as much as 100 fpm can be expected.
Should a malfunction occur which prevents condenser door retraction when
the compressor is turned off, a decrease in rate of climb of as much as 50 fpm
can be expected.

REPORT: VB-1669 ISSUED: JUNE 30, 1997.
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SECTION 9
- PA-32R-301, SARATOGA 11 HP SUPPLEMENT 2

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT 2
FOR
AUXILIARY VACUUM SYSTEM

This supplement must b attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Piper Auxiliary
Vacuum System is installed in accordance with Piper Drawing No. 8§7778-3.
The information contained herein supplements or supersedes the basic
Pilot’s Operating Handbook and FAA Approved Airplane Flight Manual
only in those areas listed herein. For limitations, procedures and
performance information not contained in this supplement, consult the
basic Pilot’s Operating Handbook and FAA Approved Airplane Flight
Manual.

FAA APPROVED @? s £

PETER E. PECK

D.0.A. NO. SO-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL___JUNE 30, 1997
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SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 2

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional Piper Auxiliary Vacuum System is installed. The
information contained within this supplement is to be used in conjunction
with the complete handbook.

SECTION 2 - LIMITATIONS

(a) The auxiliary vacuum system is limited to standby function
only, do not take off with the engine driven dry air pump
inoperative.

(b) Discontinue flight in Instrument Meteorological Conditions (IMC)
if vacuum pressure falls below 4.8 In. Hg.

(¢) The auxiliary pump/motor assembly and elapsed time
indicator must be removed from service after 500 hours
accumulated operating time or 10 years whichever occurs first.

SECTION 3 - EMERGENCY PROCEDURES

(a) YAC OFF or Vacuum Inop. Warning - Auxiliary Vacuum Switch
AUX ON.
(b) Verify vacuum system suction is within the normal operating range.

CAUTION

Compass error may exceed 10° when auxiliary
vacuum system is in operation.

(c) Monitor electrical load - verify alternator capacity is
not being exceeded as indicated by the ammeter. If required

~ turn off non-essential electrical equipment.

(d) Land at the earliest opportunity to have primary system repaired.

REPORT: YB-1669 ISSUED: JUNE 30, 1997
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SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 2

SECTION 4 - NORMAL PROCEDURES

(a) Preflight Check.

(1) Turn on battery switch and verify VAC OFF light
illuminated.

NOTE

Due to the electrical power requirement of the
auxiliary vacuum pump it is suggested that the
engine be operating while making the following
checks.

(2) Turn on auxiliary vacuum pump and verify AUX ON
light is illuminated and electrical load
(approximately 15 amps) on ammeter.

(3) Turn off auxiliary vacuum pump and verify AUX ON
light extinguished

(b) Inflight Check.
(1) Turn off non-essential electrical equipment.
(2) Turn on auxiliary vacuum pump and verify AUX ON
light illuminated and electrical load (approximately
15 amps) on ammeter.

(3) Turn off auxiliary vacuum pump and verify AUX ON
light extinguished and return to normal flight.
NOTE

For maximum service life, avoid continuous
non-emergency operation of the auxiliary
vacuum pump.

SECTION 5 - PERFORMANCE
No change.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
Jof e 9-9



SECTION
SUPPLEMENT 2 PA-32R-301, SARATOGA II HP

SECTION 6 - WEIGHT & 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 auxiliary dry air pump system provides an independent back-up
source of pneumatic power to operate the gyro flight instruments in the
event the engine driven air pump fails.

The control switch (labeled AUX VAC) for the auxiliary pump system is
located on the far left side of the instrument panel. The control switch
operating modes are “push-for-on” and “push-for-off™.

The switch button incorporates two annunciator light sections labeled VAC
OFF and AUX ON. The VAC OFF section is controlled by a vacuum switch
in the primary pneumatic system and illuminates an amber light when the
engine driven pump is inoperative or when the system vacuum falls below
the switch activation level. The AUX ON section is controlled by a vacuum
switch in the auxiliary pneumatic system and illuminates a blue light when
the auxiliary pump is operating and creating a vacuum in the system. When
the auxiliary pump is activated at high altitude, or if the system has
developed air leaks, the AUX ON light may fail to illuminate. This indicates
that the system vacuum is still below theAUX ON switch activation level
even though the auxiliary pump is operating and can be verified by
observing the vacuum system indicator.

The annunciator lights do not incorporate a press-to-test feature. If the
lights do not illuminate as expected, check for burned out lamps, replace
with MS 25237-327 bulbs and retest the system.

System electrical protection is provided by a 20 amp circuit breaker in
the pump motor circuit and a 5 amp in line fuse in the annunciator light
circuit. The breaker is mounted on the circuit breaker panel.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 2

SECTION 7 - DESCRIPTION AND OPERATION (CONT)

The auxiliary pump is in the forward baggage compartment under the
right side floor board. The auxiliary system connects to the primary system
at a manifold downstream of the vacuum regulator. Isolation of the primary
and auxiliary systems from each other is accomplished by check valves on
each side of the manifold. The primary system vacuum switch is located in
the center of the manifold and senses vacuum supplied to the gyros. The
auxiliary system vacuum switch is located on the manifold between the
check valve and the auxiliary pump and senses vacuum generated by the
auxiliary pump. In order to assure high reliability of the auxiliary air pump
system as a back-up power supply for gyro instruments, the pump/motor
assembly must be removed and replaced after a time in service as specified in
the limitations Section 2 of this handbook. An elapsed time indicator is
incorporated into the auxiliary pump electrical system to show accumulated
hours of operation.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 3

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 3
FOR
BENDIX/KING KLN 90B GPS
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 Bendix/King
KLN 90B GPS Navigation System is installed per Equipment List. 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 AISPROVED ;;7 { @é

PETER E. PECK

D.0.A.NO. SO.-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL JUNE 30, 1997
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SECTION
SUPPLEMENT 3 PA-32R-301, SARATOGA 11 HP

SECTION 1 - GENERAL

The KLN 90B GPS panei mounted unit contains the GPS sensor, the
navigation computer, a CRT display, and ail controls required to operate the
unit. It also houses the data base cartridge which plugs directly into the back of
the unit.

The data base cartridge is an electronic memory containing information
on airports, navaids, intersections, SID’s, STAR’s, instrument approaches,
special use airspace, and other items of value to the pilot.

Every 28 days, Bendix/King receives new data base information from
Jeppesen Sanderson for the North American data base region. This information
is processed and downloaded onto the data base cartridges. Bendix/King
makes these data base cartridge updates available to KLLN 90B GPS users.

Provided the KLN 90B GPS navigation system is receiving adequate
usable signals, it has been demonstrated capable of and has been shown to
meet the accuracy specifications of:

VFR/IFR en route oceanic and remote, en route domestic, terminal, and
nstrument approach (GPS, Loran-C, VOR, VOR-DME, TACAN, NDB, NDB-
DME, RNAV) operation within the U.S. National Airspace System, North
Atlantic Minimum Navigation Performance Specifications (MNPS) Airspace
and latitudes bounded by 74° North and 60° South using the WGS-84 (or NAD
83) coordinate reference datum in accordance with the criteria of AC 20-138,
AC 91-49, and AC 120-33. Navigation data is based upon use of only the
global positioning system (GPS) operated by the United States.

NOTE:

Aircraft using GPS for oceanic IFR
operations may use the KLN 90B to
replace one of the other approved means
of long-range navigation. A single KLN
90B GPS installation may also be used on
short oceanic routes which require only
one means of long range navigation.

NOTE:
FAA approval of the KLN 90B does not

necessarily constitute approval for use in
foreign airspace.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 3

SECTION 2 - LIMITATIONS

A.  The KLN 90B GPS Pilot’s Guide, P/N 006-08773-0000, dated
December, 1994 (or later applicable revision) must be immediately
available to the flight crew whenever navigation is predicated on the use
of the system. The Operational Revision Status (ORS) of the Pilot’s
Guide must match the ORS level annunciated on the Self Test page.

B.  IFR Navigation is restricted as follows:
1. The system must utilize ORS level 20 or later FAA approved revision.

2. The data on the self test page must be verified prior to use. Verify
valid altitude data is available to the KILLN 90B prior to flight.

3. IFR enroute and terminal navigation is prohibited unless the pilot
verifies the currency of the data base or verifies each selected
waypoint for accuracy by reference to current approved data.

4. Instrument approaches must be accomplished in accordance with
approved instrument approach procedures that are retrieved from the
KLN 90B data base. The KLLN 90B data base must incorporate the
current update cycle.

(a) The KLLN 90B Memory Jogger, P/N 006-08785-0000, dated

12/94

(or later applicable revision) must be immediately available to the
flight crew during instrument approach operations.

(b) Instrument approaches must be conducted in the approach mode
and RAIM must be available at the Final Approach Fix.

(c) APR ACTYV mode must be annunciated at the Final Approach Fix.

(d) Accomplishment of ILS, LOC, LOC-BC, LDA, SDF, and MLS
approaches are not authorized.

(e) When an alteinate airport is required by the applicable operating
rules, it must be served by an approach based on other than GPS
or Loran-C navigation.

(f) The KLN 90B can only be used for approach guidance if the
reference coordinate datum system for the instrument approach is
WGS-84 or NAD-83. (All approaches in the KLN 90B data base
use the WGS-84 or the NAD-83 geodetic datums.)

5. The aircraft must have other approved navigation equipment
appropriate to the route of flight installed and operational,
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SECTION 3 - EMERGENCY PROCEDURES
ABNORMAL PROCEDURES

A. If the KLN 90B GPS information is not available or invalid, utilize
remaining operational navigation equipment as required.

B. Ifa“RAIM NOT AVAILABLE” message is displayed while conducting an
instrument approach, terminate the approach. Execute a missed approach
if required. :

C. Ifa“RAIM NOT AVAILABLE” message is displayed in the en route or
terminal phase of flight, continue to navigate using the KLN 90B or revert
to an alternate means of navigation appropriate to the route and phase of
flight. When continuing to use GPS navigation, position must be verified
every 15 minutes using another IFR approved navigation system.

D.  Refer to the KLN 90B Pilot’s Guide, Appendices B and C, for appropriate
pilot actions to be accomplished in response to annunciated messages.

SECTION 4 - NORMAL PROCEDURES

WARNING:
Familiarity with the en route operation of
the KLN 90B does not constitute
proficiency in approach operations. Do not
attempt approach operations in IMC prior
to attaining proficiency in the use of the
KLN 90B.

A. OPERATION

Normal operating procedures are outlined in the KLN 90B GPS Pilot’s
Guide, P/N 006-08773-0000, dated December, 1994, (or later applicable
revision). A KLN 90B Memory Jogger, P/N 006-08785-0000 dated
12/94 (or later applicable revision) containing an approach sequence,
operating tips and approach related messages is intended for cockpit use
by the KLLN 90B familiar pilot when conducting instrument approaches.

B. SYSTEM ANNUNCIATORS/SWITCHES/CONTROLS

1. HSINAV presentation (NAV/GPS) switch annunciator - May be used
to select data for presentation on the pilot’s HSI; either NAV data from the
number one navigation receiver or GPS data from the KLN 90B GPS.
Presentation on the HSI is also required for autopilot coupling. NAV is
green. GPS is blue.

2. Message (MSG) annunciator -Will flash to alert the pilot of a situation
that requires attention. Press the MSG button on the KLN 90B GPS to view
the message. (Appendix B of the KLN 90B Pilot’s Guide contains a list of
all of the message page messages and their meanings). MSG is amber.

REPORT: VB-1669 ISSUED: JUNE 30, 1997 V
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SECTION 4 - NORMAL PROCEDURES (CONT'D)

3.  Waypoint (WPT) annunciator - Prior to reaching a waypoint in the
active flight plan, the KLN 90B GPS will provide navigation along
a curved path segment to ensure a smooth transition between two
adjacent legs in the flight plan. This feature is called turn anticipation.
Approximately 20 seconds prior to the beginning of turn anticipation
the WPT annunciator will flash, going solid upon initialization of
the turn, and extinguishing upon turn completion. WPT is amber.

WARNING:

Turn anticipation is automatically disabled
for FAF waypoints and those used
exclusively in SID/STARS where
overflight is required. For waypoints
shared between SID/STARS and published
en route segments (requiring overflight in
the SID/STARS), proper selection on the
presented waypoint page is necessary to
provide adequate route protection on the
SID/STARS.

4. GPS omni bearing or leg (GPS CRS OBS/LEG) course switch/
annunciator - Used to select the basic modes of KLN 90B operation,
either a) single waypoint with omni - bearing course (OBS) selection
through that waypoint (like a VOR) or b) automatic leg sequencing
(LEG) between waypoints. GPS CRS is white. OBS may either be
white or amber. LEG is green.

NOTE:
Either LEG or OBS will illuminate during
system self test depending upon switch
position.

5. HSI course control @ knob - Provides analog course input to the
KLN 90B in OBS when the NAV/GPS switch/annunciator is in GPS.
‘When the NAV/GPS switch annunciation is in NAV, GPS course
selection in OBS mode is digital through the use of the controls and
display at the KLN 90B. The HSI course control knob must also be
set to provide proper course datum to the autopilot if coupled to the
KLN 90B in LEG or OBS.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 4 - NORMAL PROCEDURES (CONT'D}

NOTE

Manual HSI course centering in OBS
using the control knob can be difficuit,
especially at long distances. Centering the
dbar can best be accomplished by pressing

and then manually setting the HSI
pointer to the course value prescribed in
the KLN 90B displayed message.

6. GPS approach (GPS APR ARM/ACTV) switch/annunciator - Used
to a) manually select or deselect approach ARM (or deselect
approach ACTV) and b) annunciate the stage of approach operation
either armed (ARM) or activated (ACTV). Sequential button pushes
if in ACTV would first result in approach ARM and then approach
arm canceled. Subsequent button pushes will cycle between the
armed state (if an approach is in the flight plan) and approach arm
canceled. Approach ACTV cannot be selected manually. GPS APR
and ARM are white. ACTV is green.

7. RMI NAV presentation switch - May be used to select data for
presentation on the RMI; either NAV 2 data from the number two
navigation receiver, or GPS data from the KLLN 90B GPS.

C. PILOT’S DISPLAY

Left/right steering information is presented on the pilot’s HSI as a
function of the NAV/GPS switch position.

D. AUTOPILOT COUPLED OPERATION

The KLN 90B may be coupled to the autopilot by first selecting GPS on
the NAV/GPS switch, Manual selection of the desired track on the pilot’s
HSI course pointer is required to provide course datum to the autopilot.
(Frequent manual course pointer changes may be necessary, such as in
the case of flying a DME arc.) The autopilot approach mode (APR)
should be used when conducting a coupled GPS approach.

NOTE

Select HDG mode for DME arc intercepts.
NAYV or APR coupled DME arc intercepts
can result in excessive overshoots
(aggravated by high ground speeds and/or
intercepts from jnside the arc).

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 4 - NORMAL PROCEDURES (CONT'D)
E. APPROACH MODE SEQUENCING AND RAIM PREDICTION

NOTE
The special use airspace alert will
automatically be disabled prior to flying an
instrument approach to reduce the
potential for message congestion.

1. Prior to arrival, select a STAR if appropriate from the APT 7 page.
Select an approach and an initial approach fix (IAF) from the APT 8
page.

NOTES
* Using the right hand outer knob, select the
ACT (Active Flight Plan Waypoints)
pages. Pull the right hand inner knob out
and scroll to the destination airport, then
push the inner knob in and select the ACT 7
or ACT 8 page.

* To delete or replace a SID, STAR or
approach, select FPL O page. Place the
cursor over the name of the procedure,
press ENT to change it, or CLR then ENT
to delete it.

2. En route, check for RAIM availability at the destination airport ETA
on the STA 5 page.

NOTE
RAIM must be available at the FAF in
order to fly an Instrument approach. Be
prepared to terminate the approach upon
loss of RAIM.

3. At 30 nm from the FAF:

a. Verify automatic annunciation of APR ARM.

b. Note automatic dbar scaling change from = 5.0nm to + 1.0 nm
over the next 30 seconds.

c. Update the KLN 90B altimeter baro setting as required.

d. Internally the KL.N 90B will transition from en route to terminal
integrity monitoring.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 4 - NORMAL PROCEDURES (CONT'D)
4. Select Super NAV 5 page to fly the approach procedure.

a. Ifreceiving radar vectors, or need to fly a procedure turn or
holding pattern, fly in OBS until inbound to the FAF.

NOTE:
OBS navigation is TO-FROM (like a
VOR) without waypoint sequencing.

b. NoPT routes including DME arc’s are flown in LEG. LEG is
mandatory from the FAF to the MAP.

NOTE:
Select HDG mode for DME arc intercepts.
NAV or APR coupled DME arc intercepts
can result in excessive overshoots
(aggravated by high ground speeds and/or
intercepts from inside the arc).

WARNING:
Flying final outbound from an off airport
vortac on an overlay approach; beware of
the DME distance increasing on final
approach, and the GPS distance-to-
waypoint decreasing, and not matching the
numbers on the approach plate!

5. At or before 2 nm from the FAF inbound:

a.  Select the FAF as the active waypoint, if not accomplished
already.

b. Select LEG operation.

6. Approaching the FAF inbound (within 2 nm.):

a. Verify APR ACTV.

b. Note automatic dbar scaling change from + 1.0 nm to + 0.3 nm
over the 2 nm inbound to the FAE

c. Internally the KLN 90B will transition from terminal to
approach integrity monitoring,

7. Crossing the FAF and APR ACTV is not annunciated:

a. Do not descend.
b. Execute missed approach.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 4 - NORMAL PROCEDURES (CONT'D)
8. Missed Approach:

a, Climb
b. Navigate to the MAP (in APR ARM if APR ACTV is not
available).
NOTE:
There is no automatic LEG sequencing at
the MAP.

c.  After climbing in accordance with the published missed
approach procedure, press , verify or change the desired
holding fix and press ENT.

GENERAL NOTES
* The data base must be up to date for
instrument approach operalion.

* Only one approach can be in the flight plan
at a time.

 If the destination airport is the active
waypoint at the time of the instrument
approach selection, the active waypoint
will shift automatically to the chosen IAF.

¢ Checking RAIM prediction for your
approach while en route using the STA 5
page is recommended. A self check occurs
automatically within 2nm of the FAF. APR
ACTYV is inhibited without RAIM,

* Data cannot be altered, added to or deleted
from the approach procedures contained in
the data base. (DME arc intercepts may be
relocated along the arc through the SUPER
NAV 5 or the FPL 0 pages).

* Some approach waypoints do not appear on
the approach plates (including in some
instances the FAF)!

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 4 - NORMAL PROCEDURES (CONT'D)
* Waypoint suffixes in the flight plan:

i -1AF

f - FAF

m - MAP

h - missed approach holding fix.

* The DME arc IAF (arc intercept waypoint)
will be a) on your present position radial
off the arc VOR when you load the IAF
into the flight plan, or b) the beginning of
the arc if currently on a radial beyond the
arc limit. To adjust the arc intercept to be
compatible with a current radar vector,
bring up the arc IAF waypoint in the
SUPER NAV 5 page scanning field or
under the cursor on the FPL O page, press
CLR, then ENT. Fly the arc in LEG. adjust
the HSI or CDI course pointer with
reference to the desired track value on the
SUPER NAVS5 page (it will flash to remind
you). Left/right dbar information is
relative to the arc. Displayed distance is
not along the arc but direct to the active
waypoint. If desired, select NAV 2 page
for digital DME arc distance to and radial
from the reference VOR. (The ARC radial
is also displayed on the SUPERNAVS

page.)

* The DME arc IAF identifier may be
unfamiliar. Example: D098G where 098
stands for the 098° radial off the
referenced VOR, and G is the seventh
letter in the alphabet indicating a 7 DME
arc.
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SECTION 4 - NORMAL PROCEDURES (CONT'D

+ APR ARM to APR ACTYV is automatic
provided:

a. You are in APR ARM (normally
automatic).

. You are in LEG mode!

The FAF is the active ; waypoint

. Within 2 n.m. of the FAF.

. Outside of the FAE.

Inbound to the FAF.

g. RAIM is available.

o o0 o

* Direct-To operation between the FAF and
MAP cancels APR ACTV. Fly the missed
approach in APR ARM.

¢ Flagged navigation inside the FAF may
usually be restored (not guaranteed) by
pressing the GPS APR button changing
from ACTV to ARM. Fly the missed
approach.

» The instrument approach using the KLN
90B may be essentially automatic starting
30 nm out (with a manual baro setting
update) or it may require judicious
selection of the OBS and LLEG modes.

* APR ARM may be canceled at any time by
pressing the GPS APR button. (A
subsequent press will reselect it.)

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 s
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SECTION 9
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PILOT’S OPERATING HANDBOOK

SUPPLEMENT NO. 4
FOR
KING 150 SERIES FLIGHT CONTROL SYSTEM

This supplement has been DELETED as the FAA Approved Operational
Supplement to the Bendix/King 150 Series Flight Control System as
installed per STC SA1572CE-D. An approved operational supplement is
provided by Bendix/King and will be revised as required by Bendix/King.
It is permitted to include the Bendix/King supplement in this location of the
Pilots Operating Handbook unless otherwise stated by Bendix/King.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 5
FOR
KING KHF-950 HF TRANCEIVER

This supplement must be attached to the Pilot's Operating Handbook and
FAA Approved Airplane Flight Manual when the optional King KHF-950 HF
Tranceiver is installed. The information contained herein supplements or
supersedes the information in the basic Pilot's (3« ating 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.

PETER E. PECK

D.0.A. NO. 50-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL JUNE 30, 1997
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional King KHF-950 HF Transceiver is installed in
accordance with FAA approved Piper data.

SECTION 2 - LIMITATIONS

{a) No baggage aft compartment.
(b) Placards

Located on aft baggage closeout:
No baggage allowed this compartment.

SECTION 3 - EMERGENCY PROCEDURES
No change.

SECTION 4 - NORMAL PROCEDURES

Normal operating procedures are outlined in the King KHF-950 Pilot's
Operating Handbook, P/N 006-8343-0001, latest revision.

SECTION 5 - PERFORMANCE
No change. ’

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight and
balance data in the Equipment List attached to the Pilot's Operating Handbook.
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 6
FOR
BENDIX/KING KLN 89(B) GPS
NAVIGATION SYSTEM

This supplement must be attached to the Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual when the KLN 89 (B) GPS
-~ Navigation System 1is installed per the Equipment List. The information
contained herein supplements or supersedes the 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 Pilot's Operating Handbook and

FAA Approved Airplane Flight Manual.

FAA APPROVIED: @ g g;:é

PETEK E. PECK

D.0.A. NO. SO-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: _JUNE 30, 1997

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 1 GENERAL
NOTE

This supplement covers both the KLN 89 (VFR) only .

and the KLN 89B (IFR approved for Enroute, Terminal
and non-precision approach phases of flight). There
are numerous places throughout this supplement which
discuss features and operational characteristics which
specifically apply to KLN 89B and not to KLN 89.
The parts of this supplement which apply to both the
KLN 89 and the KLN 89B will be shown with a
generic reference to KLN 89 (B).

The KLN 89(B) GPS panel mounted unit contains the GPS sensor, the
navigation computer, a CRT display, and all controls required to operate the
unit. It also houses the data base card which plugs directly into the front of the
unit.

NOTE

SID’s, STAR’s and instrument approaches, apply only
to the KLN 89B.

The data base card is an electronic memory containing information on airports,
navaids, intersections, SiD’s, STAR’s, instrument approaches, special use
airspace, and other items of value to the pilot.

Every 28 days, Bendix/King receives new data base information from Jeppesen
Sanderson for the North American data base region. This information is
processed and downloaded onto the data base cards. Bendix/King makes these
data base card updates available to KLN 89(B) GPS users.

Provided the KLN 89(B) GPS navigation system is receiving adequate usable
signals, it has been demonstrated capable of and has been shown to meet the
accuracy specifications of:

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 1 GENERAL (Cont'd)

VFR/IFR en route oceanic and remote, en route domestic, terminal, and
instrument approach (GPS, VOR, VOR-DME, TACAN, NDB, NDB-DME,
RNAV) operation within the U.S. National Airspace System, North Atlantic
Minimum Navigation Performance Specifications (MNPS) Airspace and
latitudes bounded by 74° North and 60° South using the WGS44 (or NAD 83)
coordinate reference datum in accordance with the criteria of AC 20-138, AC
91-49, and AC 120-33. Navigation data is based upon use of only the global
positioning system (GPS) operated by the United States.

NOTE

Aircraft using GPS for oceanic IFR operations may use
the KLN 89B to replace one of the other approved
means of long-range navigation. A single KLN 89B GPS
installation may also be used on short oceanic routes
which require only one means of longrange navigation.

NOTE

FAA approval of the KLLN 89 (B) does not necessarily
constitute approval for use in foreign airspace.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SECTION 2- LIMITATIONS

A. The KLN 89 (B) GPS Pilot’s Guide, P/N 006-08786-0000, dated May,
1995 (or later applicable revision) must be immediately available to the flight
crew whenever navigation is predicated on the use of the system. The
Operational Revision Status (ORS) of the Pilot’s Guide must match the ORS
level annunciated on the Self Test page.

B. IFR Navigation is restricted as follows: (KLN 89B only.)
1. The system must utilize ORS level 01 or later FAA approved revision.

2. The data on the self test page must be verified prior to use.

3. IFR en route and terminal navigation is prohibited unless the pilot
verifies the currency of the data base or verifies each selected
waypoint for accuracy by reference to current approved data.

4. Instrument approaches must be accomplished in accordance with
approved instrument approach procedures that are retrieved from the
KLN 89B data base. The KLN 89B data base must incorporate the
current update cycle.

(a) The KLN 89B Quick Reference, P/N 006-08787-0000, dated
5/95 (or later applicable revision) must be immediately
available to the flight crew during instrument approach
operations.

(b) Instrument approaches must be conducted in the approach
mode and RAIM must be available at the Final Approach
Fix.

(¢) APR ACTYV mode must be annunciated at the Final
Approach Fix.

(d) Accomplishment of ILS, LOC, LOC-BC, LDA, SDF, and
MLS approaches are not authorized.

{¢) When an alternate airport is required by the applicable
operating rules, it must be served by an approach based on
other than GPS or Loran-C navigation.

() The KLN 89B can only be used for approach guidance if the
reference coordinate datum system for the instrument
approach is WGS 84 or NAD-83. (All approaches in the
KLN 89 (B) data base use the WGS-84 or the NAD-83
geodetic datums.)

5. The aircraft must have other approved navigation equipment
appropriate to the route of flight installed and operational.
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SECTION 3- EMERGENCY PROCEDURES
ABNORMAL PROCEDURES

A.

B.

If the KLLN 89 (B) GPS information is not available or invalid, utilize
remaining operational navigation equipment as required.

If a “RAIM NOT AVAILABLE” message is displayed while conducting
an instrument approach, terminate the approach. Execute a missed
approach if required.

If a2 “RAIM NOT AVAILABLE” message is displayed in the en route or
terminal phase of flight, continue to navigate using the KIL.N 89B or revert
to an alternate means of navigation appropriate to the route and phase of
flight. When continuing to use GPS navigation, position must be verified
every 15 minutes using another IFR approved navigation system.

Refer to the KLN 89 (B) Pilot’s Guide, Appendices B and C, for

appropriate pilot actions to be accomplished in response to annunciated
messages.

SECTION 4 - NORMAL PROCEDURES

WARNING

Familiarity with the en route operation of the
KLN 89 (B) does not constitute proficiency in
approach operations. Do not attempt approach
operations In IMC prior to attaining proficiency in
the use of the KLN 89 (B).

OPERATION

Normal operating procedures are outlined in the KLLN 89 (B) GPS Pilot’s
Guide, P/N 006-08786-0000, dated May 1995, (or later applicable
revision). A KILN 89 (B) Quick Reference, P/N 006-08787-0000 dated 5/
95 (or later applicable revision) containing an approach sequence, operating
tips and approach related messages is intended for cockpit use by the KLN
89B familiar pilot when conducting instrument approaches.

SYSTEM ANNUNCIATORS/SWITCHES/CONTROLS

1. HSI NAV presentation (NAV/GPS) switch annunciator- May be used
1o select data for presentation on the pilot’s HSI; either NAV data
from the number one navigation receiver or GPS data from the KLLN
89 (B) GPS. Presentation on the HST is also required for autopilot
coupling. NAV is green. GPS is blue.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
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SUPPLEMENT 6 PA-32R-301T, SARATOGA 11 HP
NORMAL PROCEDURES
2. Message (MSG) .»uunciator - Will flash to alert the pilot of a

situation that requires attention. Press the MSG button on the KLN
89 (B) GPS to view the message. (Appendix B of the KLN 89 (B)
Pilot’s Guide contains a list of all of the message page messages and
their meanings). MSG is amber.

3. Waypoint (WPT) annunciator - Prior to reaching a waypoint in the
active flight plan, the KLN 89 (B) GPS will provide navigation along
a curved path segment to ensure a smooth transition between two
adjacent legs in the flight plan. This feature is called turn anticipation.
Approximately 20 seconds prior to the beginning of turn anticipation
the WPT annunciator will flash, going solid upon initialization of the
turn, and extinguishing upon turn completion. WPT is amber,

WARNING

Turn anticipation is automatically disabled for
FAF waypoints and those used exclusively in
SID/STARS where overflight is required. For
waypoints shared between SID/STARS and
published en route segments (requiring overflight
in the SID/ STARS), proper selection on the
presented waypoint page is necessary to provide
adequate route protection on the SID/STARS.

4. HSI course control @ knob - Provides analog course input to the
KLN 89 (B) in OBS when the NAV/GPS switch/annunciator is in
GPS. When the NAV/GPS switch annunciation is in NAV, GPS
course selection in OBS mode is digital through the use of the
controls and display at the KLN 89 (B). The HSI course control knob
must also be set to provide proper course datum to the autopilot if
coupled to the KLN 89 (B) in LEG or OBS.

NOTE
Manual HSI course centering in OBS using the
control knob can be difficult, especially at long
distances. Centering the dbar can best be
accomplished by pressing IE and then
manually setting the HSI pointer to the course
value prescribed in the KLN 89 (B) displayed
message.
REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 9

PA-32R-301T, SARATOGA IT HP SUPPLEMENT 6
NORMAL PROCEDURES
5. GPS approach (GPS APR ARM/ACTY) switch/annunciator -

C.

ISSUED: JUNE 30, 1997

(KLN 89B only) used to (a) manually select or deselect approach
ARM (or deselect approach ACTV) and (b) annunciate the stage of
approach operation either armed (ARM) or activated (ACTYV).
Sequential button pushes if in ACTV would first result in approach
ARM and then approach arm canceled. Subsequent bution pushes
will cycle between the armed state (if an approach is in the flight
plan) and approach arm canceled. Approach ACTV cannot be
selected manually. GPS APR and ARM are white. ACTYV is green.

RMI NAV presentation switch - May be used to select data for
presentation on the RMI; either NAV 1 data from the number one
navigation receiver, NAVY 2 data from the number two navigation
receiver or GPS data from the KLLN 89 (B) GPS.

PILOTS DISPLAY

Left/right steering information is presented on the pilot’s HSI as a
function of the NAV/GPS switch position.

AUTOPILOT COUPLED OPERATION

The KLN 89 (B) may be coupled to the autopilot by first selecting GPS
on the NAV/GPS switch. Manual selection of the desired track on the
pilot’s HSI course pointer is required to provide course datum to the
autopilot. (Frequent manual course pointer changes may be necessary,
such as in the case of flying a DME arc.) The autopilot approach mode
(APR) should be used when conducting a coupled GPS approach.

NOTE

Select HDG mode for DME arc intercepts. NAV or
APR coupled DME arc intercepts can result in

excessive overshoots (aggravated by high ground
speeds and/or intercepts from inside the arc).

REPORT: VB.1669



SECTION 9

SUPPLEMENT 6 PA-32R-301T, SARATOGA Il HP
NORMAL PROCEDURES
E. ALTITUDE ALERT AURAL TONES -

* 1000 feet prior to reaching the selected altitude - three short tones.
»  Upon reaching the selected altitude - two short tones.

» Deviating above or below the selected altitude by more than the
warn altitude - four short tones.

F. APPROACH MODE SEQUENCING AND RAIM PREDICTION
(KLN 89B only.)

NOTE

The special use airspace alert will automatically
be disabled prior to flying an instrument
approach to reduce the potential for message
congestion.

1. Prior to arrival, select a STAR if appropriate from the APT 7
page. Select an approach and an initial approach fix (IAF) from
the APT 8 page.

NOTES

o Using the outer knob, select the ACT (Active
Flight Plan Waypoints) pages. Pull the inner
knob out and scroll to the destination airport,
then push the inner knob in and select the

ACT 7 or ACT 8 page.

e To delete or replace a SID, STAR or
approach, select FPL 0 page. Place the cursor
over the name of the procedure, press ENT to
change it, or CLR then ENT to delete it.

2. En route, check for RAIM availability at the destination airport
ETA on the OTH 3 page.
NOTE —

RAIM must be available at the FAF in order to
fly an instrument approach. Be prepared to
terminate the approach upon loss of RAIM,

REPORT: VB-1669 ISSUED: JUNE 30, 1997
9-36 8of10



SECTION 9
PA-32R-301T, SARATOGA 11 HP SUPPLEMENT 6

-~ NORMAL PROCEDURES

3. At 30 nm from the airport:

a.  Verify automatic annunciation of APR ARM.

b.  Note automatic dbar scaling change from * 5.0 nm to
+1.0 nm over the next 30 seconds.

c. Update the KLN 89B altimeter baro setting as required.

d.  Internally the KLN 89B will transition from en route to
terminal integrity monitoring.

4, Select NAV 4 page to fly the approach procedure.

a.  If receiving radar vectors, or need to fly a procedure turn

or holding pattern, fly in OBS until inbound to the FAF,

NOTE

OBS navigation is TO-FROM (like a VOR)
without waypoint sequencing.

b.  NoPT routes including DME arc’s are flown in LEG.
LEG is mandatory from the FAF to the MAP.
NOTE
Select HDG mode for DME arc intercepts. NAV
or APR coupled DME arc intercepts can result in
excessive overshoots (aggravated by high ground

speeds and/or intercepts from inside the arc).

WARNING

Flying final outbound from an off airport vortac
on an overlay approach; beware of the DME
distance increasing on final approach, and the
GPS distance-to waypoint decreasing, and not
matching the numbers on the approach plate!

P 5. Ator before 2 nm from the FAF inbound:

a. Select the FAF as the active waypoint, if not
accomplished already.
b. Select LEG operation.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
9 Of 10, 9'37



SECTION 9

SUPPLEMENT 6 PA-32R-301T, SARATOGA I1 HP *

NORMAL PROCEDURES

6.

Approaching the FAF inbound (within 2 nm.):
a.  Verify APR ACTV.
b. Note automatic dbar scaling change from +1.0 nm to = 0.3
nm over the 2 nm inbound to the FAE
c. Internally the KLN 89B will transition from terminal to
approach integrity monitoring.
Crossing the FAF and APR ACTYV is not annunciated:
a Do not descend.
b. Execute the missed approach.
Missed Approach:
a. Climb
b. Navigate to the MAP (in APR ARM if APR ACTV is not
available).

NOTE
There is no automatic LEG sequencing at the MAP.

c.  After climbing in accordance with the published
missed approach procedure, press E verify or
change the desired holding fix and press ENT.

GENERAL NOTES

e The data base must be up to date for instrument
approach operation.

= Only one approach can be in the flight plan at a time.

« If the destination airport is the active waypoint at the
time of the instrument approach selection, the active
waypoint will shift automatically to the chosen IAF.

» Checking RAIM prediction for your approach while
en route using the OTH 3 page is recommended. A
self check occurs automatically within 2 nm of the
FAF. APR ACTY is inhibited without RAIM.

» Data cannot be altered, added to or deleted from the
approach procedures contained in the data base.

(DME arc intercepts may be relocated along the arc
through the NAV4 or the FPL 0 pages).

* Some approach waypoints do nat appear on the
approach plates (including in some instancés the FAF)!

REPORT: VB-1669 ISSUED: JUNE 30, 1997
92-38 100f10



SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 7

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 7
FOR
S-TEC SYSTEM 55 TWO AXIS
AUTOMATIC FLIGHT GUIDANCE SYSTEM
WITH TRIM MONITOR

This supplement must be attached to the Pilot's Operating Handbook and
FAA Approved Airplane Flight Manual when the S-TEC System 55
Autopilot is installed per STC SA8396SW-D. The information contained
herein supplements or supersedes the basic Pilot's Operating Handbook and
FAA Approved Airplane Flight Manual only in those areas listed herein. For
limitations, procedures and performance information not contained in the
supplement, consult the basic Pilot's Operating Handbook and FAA
Approved Airplane Flight Manual.

FAA APPROVED: Q Z. /c,.«

PE ‘RE. PECR

D.O.A. NO. SO-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: DECEMBER 18, 1998
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S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
PILOT’S OPERATING HANDBOOK ANB/GR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T
WITH
S-TEC SYSTEM 55 TWO AXIS
AUTOMATIC FLIGHT GUIDANCE SYSTEM
WITH TRIM MONITOR
(28 VOLT SYSTEM)

REG. NO._N4179T
SER. NO.__3246157

This Supplement must be attached to the applicable FAA Approved Airplane
Flight Manual, Pilot’s Operating Handbook, or Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual modified by the installation of S-
TEC System 55 Autopilot Model ST-536 installed in accordance with STC
SA83965W-D. The information contained herein supplements or supersedes
the basic manual. For limitations, procedures and performance information
not contained in this supplement, consult the basic Pilot’s Operating Handbook
and/or Airplane Flight Manual.

SECTION I

GENERAL

This manual is to acquaint the pilot with the features and functions of the
System 55 Two Axis Autopilot and (o provide operating instructions for the
sysiem when insialled in the listed aircraft modei(s). The aircraft must be
operated within the limityler it provided when thie autopilot is in use.

v i

i

Walter F. Davis

FAA/DBAS APPROVED

S-TEC CORPORATION
DAS 58W
P/N: 891729
DATE: 6-16-98
Page 1 of 12



S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

_ FAA/DAS APPROVED
PILOT’S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T

LOG OF REVISION
Rev. Pages
No. Affected Description Approved Date
1. {[Page5 Added a Note to Normal

Operating Procedures

regarding altitude hold
capture. 10-05-98

2. |Pages 3,4, |Changed Operating Limita-
and 5 tion Item No. 6 and Altitudd

Loss information. Changed
supplement format. /) 2-18-99

FAA/BAS APPROVED
P/N: 891729
DATE: 6-16-98
Page 2 of 12



S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
PILOT’S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-361 AND PA-32R-3017T

SECTION II

OPERATING LIMITATIONS

Autopilot operation prohibited above 180 KIAS.
Go around or issed approach prohibited during autopilot operation.
Autopilot must be “CFF” during take off and landing.
Flap limitations:
a. For aircraft with mechanical flap systemn: maximum flap deflec-
tion is limited to 25° (two notches) with autopilot engaged.
b. For aircraft with glectric flap systemn: maximum flap deflection is
limited to 10° (first notch) with autopilot engaged.
5. Caiegory I operations only.
6. Autopilot use prohibited below 250° AGL during coupled approach opera-
tions.

F S S S

SECTION X

EMERGENCY OPERATING PROCEDURES

In the event of an autopilot malfunction, or anytime the autopilot is not per-
forming as expected or commanded, do not aitempt to identify the systemn prob-
lem. DImunediately regain controi of thie aircraft by overpowering the antopilot
as necessary and then immediately disconnect the autopilot. Do not re-engage
the autopilot until thie problem has been identified and corrected.

FAA/DAS APPROVED
P/N: 891729

DATE: 6-16-98 _
Page 3 of 12



S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED !
PILOT’S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T

1. The autopilot may be disconnected by:

a. Depressing the “AP Disconnect” Switch on the left horn of the
pilot’s control wheel.
. Placing the “AP Master Switch” in the “OFF” position.
c.  Momentarily interrupting aircraft electrical power at the battery
master switch.
d. Pulling the autopilot circuit breaker.

a. Inthe event of a trim failure, manually control aircraft and DE-
PRESS AND HOLD “Trim Interrupt/AP Disconnect Switch” on
control wheel.

b. Place trim master switch in “OFF” position, pull circuit breaker,
release interrupt switch.

¢. Retrim aircraft. Leave trim system OFF until corrected.

3. Altilude loss during a malfunction and recovery:

a. The following altitude losses and bank angles were recorded after
a malfunction with a 3 second recovery delay:

Configuration Bank Angle/Altitude Loss
Climb 55°/-100"
Cruise 60°/-320'
Descent 58°/-350'
FAA/DAS APPROVED
P/N: 891729

DATE: 6-16-98
Page 4 of 12



S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED i
PILOT’S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T

b. The following altitude losses and bank angles were recorded after
a malfunction with a 1 second recovery delay:

Configuration Bank Angle/Altitude Loss
Maneuvering 20°/-80"
Approach (Coupled or Uncoupled) 23°/-100"

The above values are the worst case for all the models covered by this docu-
menf.

SECTION IV

NORMAL OPERATING PROCEDURES

For detailed normal operating procedures, including system description, pre-
flight and in flight procedures refer to S-TEC System 55 Pilot’s Operating
Handbook, P/N 8747, dated 1-97.

CAUTION: When S-TEC Flight Director is installed and operating,
the Flight Director Autopilot should be disconnected us-
ing the control wheel disconnect switch only. Any other
means of disconnect (breaker, ON-OFF switch, etc.) may
leave steering bars in view, but inoperable.

NOTE: For smoother altitude captures, thus enhancing passenger com-
fort, engage altitude hold mode at rates of climb of 1,000 FPM or
less.

FAA/DAS APPROVED
P/N: 891729
DATE: 6-16-98
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. S-TEC CORFORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
PILOT’S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T

CONTROL WHEEL SWITCHES

The left grip of the pilot’s control wheel will normally contain the following
autopilot switches:

Manual Electric Trim
Trim Interrupt/A/P Disconnect Switch
Control Wheel Steering (CWS)

: If the optional co-pilot switch arrangement is installed, the same three switches
t with the same functions will be iustalled in the right grip of the co-pilot’s
5 control wheel.

ELECTRIC TRIM SYSTEM

The S-TEC Electric Trim System is designed to accept any single failure, ei-
ther mechanical or electrical, without uncontrolled operation resulting during
operations in the Manual Electric Trim Mode. During autotrim mode the sys-
tem is designed to limit the effect of any failure causing trim operation. In
order to assure proper operation of these safeguards, it is necessary to conduct
a simple pre-flight test of the system. Following is a brief description and a
preflight test procedure for the trim system.

FAA/DAS APPROVED
P/N: 891729
DATE: 6-16-98
Page 6 of 12



S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED ]
PILOT’S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T

TRIM SYSTEM WITH TRIM MONITOR

DN TRIM ELEV. TRIM TRIM TRIM
INTRPT
O ek
= TRIM =
FAIL
upP A/P DISC SW  PUSH ON/OFF HORN C.B.
FIGURE 1
SYSTEM DESCRIPTION

The trim monitor system consists of the components pictured in Figure § and is
designed to alert the pilot of a trim failure or trim in motion.

The system is activated by pushing the trim master switch on. A green On
light, a yellow Trim light and a red Fail light will illuminate in the switch and
3 the trim audio horn will activate for one second, as a test. A trim fault will
+  cause the Trim and Fail lights to illuminate along with continuous horn opera-
i  tion. The pilot should press and hold the red Trim Interrupt button and con-
duct the emergency procedures listed in Section I1I of this AFMS.

o o e B e o SRy

PREFLIGHT TRIM CHECK (With Trim Monitor)
MANUAL ELECTRIC TRIM - Test Prior To Each Flight
1. Check trimn circuit breaker - IN

FAA/DAS APPROVED

i P/N: 891729
1 DA’I‘E 6-16-98
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S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
PILOT’S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T

Trim master switch - Push ON - confirm green light ON after completion
of test cycle.

A/P master switch - ON v

Operate trim switch (both knob sections) - NOSE DN. Check that trim
moves nose down and yellow trim light in trim master switch flashes while
trim is in motion. The trim “in motion” indicator in the autopilot pro-
grammer should flash “TRIM” also. Conduct the same test in the NOSE
UP direction.

With trim operating up or down depress the red control wheel interrupt
switch for three seconds minimum, Confirm that trim action stops while
switch is pressed. This action should also trigger the trim monitor horn
with “Trim” steady and “Fail” flashing in the trim master switch. Recycle
the trim master switch to delete the horn.

Overpower check - With trim operating electrically, grasp the manual trim
wheel and overpower the electric trim to stop trim motion.

QOperate cach half of the trim swiich separately - Trim should not operate
unless both switch knob segments are moved together.

 AUTOTRIM

Mt i)
W N =

s

Position elevator control half way aft from full forward.

Engage HDG and ALT modes of autopilot.

Grasp control and slowly apply forward pressure (nose down). After ap-
proximately 3 seconds automatic trim should run NOSE UP. The yellow
trim indicator in trim master switch should flash simultaneously with the
trim indicator in the A/P programmer. '

Conduct the same test by slowly applying aft pressure on the elevator con-
trol, confirming that autotrim runs NOSE DOWN and trim indicators flash
while trim is in motion.

" FAA/DAS APPROVED
P/N: 891729
DATE: 6-16-98
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S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
PILOT’S OPERATING HANDBOGK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-3017T

5. Move manual trim switch up or down - Autopilot should disconnect and
trim should operate in the commanded direction. (Trim switch will dis-
connect A/P only when a pitch mode is engaged.)

6. Reengage autopilot HDG and ALT modes - Press trim interrupt/AP dis-
connect switch - Autopilot should disconnect.

7. Retrim aircraft for take off - Check alf contrels for freedom of motion and
determine that autopilot and trim have disconnected.

If either the manual electric or autotrim faiis any portion of the above check
procedure, push the Trim Master Switch “OFF” and do not attemnpt to use the
trim system until the fault is corrected. With the Trim Master Switch “OFF”
the autopilot trim indicators will return to operation. If the electric trim system
suffers a power failure in flight the system will automatically revert to the trim
indicator lights located in the autopilot anaunciator panel. If this occurs push
the Trim Master Switch “OFF” and tritn manuaily, using the indicators until
the faull can be located and corrected.

' GLIDE SLOPE FLIGHT PROCEDURE

Approach the GS intercept point (usually the OM) with the flaps set to ap-
proach deflection of up to 2 notches, as desired (see Limitations seciion), at 110
KIAS and with the aircrafl stabilized in altitude hold mode. At the glide slope
intercept, fower the landing gear and adjust power for the desired descent speed.
For best tracking results make power adjustments in small, smooth increments
to maintain desired airspeed. At the missed approach point or the decision
height, disconnect the autopilot for landing or for the go-around maneuver
(See Limitations Section). If a missed approach is required, the autopilot may
be reengaged afller the aircraft has been reconfigured for and established in a
stabilized climb.

FAA/BAS APPROVED
P/N: 891729
DATE: 6-16-98
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S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
PILOT’S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T

NOTE: The landing gear may be lowered at 132 KIAS to slow the aircraft
to the flap speed of 110 KIAS. But in any case, the aircraft should
be configured and stabilized in altitude hold mode before reaching
glide slope intercept, for optimum results.

OPTIONAL EQUIPMENT

ALTITUDE SELECTOR/VERTICAL SPEED SELECTOR P/N
0114(OPTIONAL)

The altitude selector option operates in conjunction with an altitude encoder
and transponder. For pre-flight and normal operating procedures refer to the
“Pilot’s Operating Handbook for Altitude Selector and Altitude Vertical Speed
Selector”, P/N 8702, dated 2-91. This option does not affect the limitations or
emergency procedures section of this supplement.

ALTITUDE SELECTOR/ALERTER/VERTICAL SPEED SELECTOR
P/N (140 (OPTIONAL)

The altitude selector/alerter option is a digital device providing a digital liquid
crystal display of the selected altitude, the vertical speed and other functions.
The altitude selector function operates in conjunction with an altitude encoder
and transponder. For pre-flight and normal operating procedures refer to the
“Pilot’s Operating Handbook for Altitude Selector/Alerter”, P/N 8716, dated
10-93. This option does not affect the limitations or emergency procedures
section of this supplement.

FAA/DAS APPROVED
P/N: 891729
DATE: 6-16-98
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AIRPLANE FLIGHT MANUAL SUPPLEMENT
. FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T

MNOTE: When uging either of the above referenced Adtitude Selectors with
thie System 55 Autoptiot, the pitot should always program the de-
sired altitude and vertical speed into the altitude selector before
simuitancously pressing ALT and VS modes on the System 55 Au-
topilot programmer. This action will isclate the VS selector knob
on the autopilot and the aircraft will respond only to the respective
aititude selector commands until capturing the desired altitude.

SECTION V

PERFORMANCE

The text of this Section not allected by the instaliation of this equipment.

SECTION VI

WEIGHT AND BALANCE

The text of this Section not affected by installation of this equipment.

SECTION VII

DESCRIPTION AND OPERATION OF THE AIRPLANE AND ITS
SYSTEMS

The text of this Section not affected by installation of this equipment.

FAA/DAS APPROVED
P/N: 891729
DATE: 6-16-98
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FAA/DAS APPROVED
PILOT’S OPERATING HANDBOOK AND/OR
ATRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODELS PA-32R-301 AND PA-32R-301T

SECTION VIII

AIRPLANE HANDLING, SERVICING, AND MAINTENANCE

The text of this Section not affected by installation of this equipment.
SECTION IX
SUPPLEMENTS

Refer to contents of this supplement for operation of System 55 Automatic
Flight Control System.

SECTION X

OPERATING TIPS

The text of this Section not affected by installation of this equipment.

FAA/DAS APPROVED
P/N: 891729
DATE: 6-16-98

: Page 12 of 12



SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 8

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 8
FOR
GARMIN GNS 430 VHF COMMUNICATION
TRANSCEIVER/VOR/ILS RECEIVER/GPS RECEIVER
(Serial numbers 3246126 and up)

This supplement must be attached to the Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual when the Garmin GNS 430
VHF Communication Transceiver/VOR/ILS Receiver/Global Positioning |
System is installed per the Equipment List The information contained
herein supplements or supersedes the 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 Pilot's Operating Handbook and FAA Approved
Airplane Flight Manual

FAA APPROVED: (Y %,gmg 2 My LA/\

CHRISTINA L MARSH

D.O A.NO. SO-1

THE NEW PIPER AIRCRAFT, INC
VERO BEACH, FLORIDA

DATE OF APPROVAL: NOVEMBER 22, 1999

ISSUED: JUNE 30, 1997 REPORT: VB-166Y
REVISED: NOVEMBER 22, 1999 1of8, 9-41



SECTION 9
SUPPLEMENT 8 PA-32R-301, SARATOGA 11 HP

SECTION 1 - GENERAL

The GNS 430 System is a fully integrated, panel mounted instrument, which
contains a VHF Communications Transceiver, a VOR/ILS receiver, and a
Global Positioning System (GPS) Navigation computer. The system consists of
a GPS antenna, GPS receiver, VHF VOR/LOC/GS antenna, VOR/ILS receiver,
VHE COMM antenna and a VHF Communications transceiver. The primary
function of the VHF Communication portion of the equipment is to facilitate
communication with Air Traffic Control. The primary function of the
VORV/ILS Receiver portion of the equipment is to receive and demodulate
VOR, Localizer, and Glide Slope signals. The primary function of the GPS
portion of the system is to acquire signals from the GPS system satellites,
recover orbital data, make range and Doppler measurements, and process this
information in real-time to obtain the user’s position, velocity, and time.

Provided the GARMIN GNS 430’s GPS receiver is receiving adequate usable
signals, it has been demonstrated capable of and has been shown to meet the
accuracy specifications for:

VER/IFR enroute, terminal, and non-precision instrument approach
(GPS, Loran-C, VOR, VOR-DME, TACAN, NDB, NDB-DME,
RNAV) operation within the U.S. National Airspace System in
accordance with AC 20-138.

North Atlantic Minimum Navigation Performance Specification
(MNPS) Airspace in accordance with AC 91-49 and AC 120-33

Navigation is accomplished using the WGS-84 (NAD-83) coordinate reference
datum. Navigation data is based upon use of only the Global Positioning

System (GPS) operated by the United States of America.

REPORT: VB-1669 ISSUED: JUNE 30, 1997
942  20f8 REVISED: NOVEMBER 22, 1999



SECTION 9
PA-32R-301, SARATOGA 11 HP ) ) SUPPLEMENT 8

SECTION 2 - LIMITATIONS

A The GARMIN GNS 430 Pilot’s Guide, p/n 190-00140-00, Rev A, dated
October 1998, or later appropriate revision, must be immediately available
to the flight crew whenever navigation is predicated on the use of the
system

B The GNS 430 must utilize the following or later FAA approved software

versions:
Sub-System Software Version
Main 2.00
GPS 2.00
COMM 2.00
VOR/LOC 2.00
G/S 2.00

The main software version is displayed on the GNS 430 self test page
immediately after turn-on for 5 seconds The remaining system software
versions can be verified on the AUX group sub-page 2,
“SOFTWARE/DATABASE VER”

C IFR enroute and terminal navigation predicated upon the GNS 430°s GPS
Receiver is prohibited unless the pilot verifies the currency of the data

base or verifies each selected waypoint for accuracy by reference to
current approved data.

D Instrument approach navigation predicated upon the GNS 430’s GPS
Receiver must be accomplished in accordance with approved instrument
approach procedures that are retrieved from the GPS equipment data base.
The GPS equipment data base must incorporate the current update cycle.

1 Instrument approaches utilizing the GPS receiver must be conducted
in the approach mode and Receiver Autonomous Integrity Monitoring
(RAIM) must be available at the Final Approach Fix
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SECTION 2 - LIMITATIONS (continued)

E.

2. Accomplishment of ILS, LOC, LOC-BC, LDA, SDF, MLS or any
other type of approach not approved for GPS overlay with the GNS
430’s GPS receiver is not authorized.

3 Use of the GNS 430 VOR/ILS receiver to fly approaches not
approved for GPS require VOR/ILS navigation data to be present on
the external indicator

4. When an alternate airport is required by the applicable operating
rules, it must be served by an approach based on other than GPS or
Loran-C navigation, the aircraft must have the operational equipment
capable of using that navigation aid, and the required navigation aid
must be operational.

5. VNAV information may be utilized for advisory information only.
Use of VNAV information for Instrument Approach Procedures does
not guarantee Step-Down Fix altitude protection, or arrival at
approach minimums in normal position to Jand

If not previously defined, the following default settings must be made in
the “SETUP 1”7 menu of the GNS 430 prior to operation (refer to Pilot’s
Guide for procedure if necessary):

. n C . « . -
1.dis, spd. .. m ki (sets navigation units to “nautical miles” and
“knots™)

2. alt, vs.. ... ft fpm (sets altitude units to “feet” and “feet per minute’)
3 map datum WGS 84 (sets map datum to WGS-84, see not below)

4. posn.. .. deg-min (sets navigation grid units to decimal minutes)

NOTE

In some areas outside the United States, datumns
other than WGS-84 or NAD-83 may be used. If
the GNS 430 is authorized for use by the
appropriate Airworthiness authority, the required
geodetic datum must be set in the GNS 430 prior
to its use for navigation

REPORT: VB-1669 ISSUED: JUNE 30, 1997
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SECTION 3 - EMERGENCY PROCEDURES
ABNORMAL PROCEDURES

A If GARMIN GNS 430 navigation information is not available or invalid,
utilize remaining operational navigation equipment as required

B If “RAIM POSITION WARNING” message is displayed the system will
flag and no longer provide GPS based navigational guidance. The crew
should revert to the GNS 430 VOR/ILS receiver or an alternate means of
navigation other than the GNS 430’s GPS receiver.

C If “RAIM IS NOT AVAILABLE” message is displayed in the enroute,
terminal, or initial approach phase of flight, continue to navigate using the
GPS equipment or revert to an alternate means of navigation other than the
GNS 430’s GPS receiver appropriate to the route and phase of flight.
When continuing to use GPS navigation, position must be verified every
15 minutes using the GNS 430’s VOR/ILS receiver or another IFR-
approved navigation system

D If “RAIM IS NOT AVAILABLE” message is displayed while on the final
approach segment, GPS based navigation will continue for up to 5 minutes
with approach CDI sensitivity (0 3 nautical mile) After 5 minutes the
system will flag and no {onger provide course guidance with approach
sensitivity. Missed approach course guidance may still be available with 1
nautical mile CDI sensitivity by executing the missed approach.

E In an in-flight emergency, depressing and holding the Comm transfer
button for 2 seconds will select the emergency frequency of 121.500 Mhz
into the “Active” frequency window
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REVISED: NOVEMBER 22, 1999 5of8, 9-45



SECTION9
SUPPLEMENT 8§ PA-32R-301, SARATOGA 11 HP

SECTION 4 - NORMAL PROCEDURES

A

WARNING
Familiarity with the enroute operation of the
GNS 430 does not constitute proficiency in
approach operations Do not attempt approach
operations in IMC prior to attaining proficiency
in the use of the GNS 430 approach feature

DETAILED OPERATING PROCEDURES

Normal operating procedures are described in the GARMIN GNS 430
Pilot’s Guide, p/n 190-00140-00, Rev. A, dated October 1998, or later
appropriate revision

PILLOT’S DISPLAY

The GNS 430 System data will appear on the Pilot’s HSI. The source of
data is either GPS or VLOC as annunciated on the display above the CDI
key

AUTOPILOT/FLIGHT DIRECTOR OPERATION

Coupling of the GNS 430 System steering information to the
autopilot/flight director can be accomplished by engaging the
autopilot/flight director in the NAV or APR mode

When the autopilot/flight director system is using course information
supplied by the GNS 430 System and the course pointer is not
automatically driven to the desired track, the course pointer on the HSI
must be manually set to the desired track (DTK) indicated by the GNS
430. For detailed autopilot/flight director operational instructions, refer to
the FAA Approved Flight Manual Supplement for the autopilot/flight
director.
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SECTION 4 - NORMAL PROCEDURES (continued)
D. AUTOMATIC LOCALIZER COURSE CAPTURE

By default, the GNS 430 automatic localizer course capture feature is
enabled. This feature provides a method for system navigation data present
on the external indicators to be switched automatically from GPS guidance
to localizer / glide slope guidance at the point of course intercept on a
localizer at which GPS derived course deviation equals localizer derived
course deviation. If an offset from the final approach course is being
flown, it is possible that the automatic switch from GPS course guidance
to localizer / glide slope course guidance will not occur. It is the pilot’s
responsibility to ensure correct system navigation data is present on the
external indicator before continuing a localizer based approach beyond the
final approach fix.

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 OPERATION
See GNS 430 Pilot’s Guide for a complete description of the GNS 430 system.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 9
FOR
GARMIN GNS 430 VHF COMMUNICATION
TRANSCEIYER/VOR/ILS RECEIVER/GPS RECEIVER
WITH
TRAFFIC ADVISORY & LIGHTNING STRIKE
ADVISORY DATA

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the Garmin GNS 430 VHF
Communication Transceiver/VOR/ILS Receiver/GPS Receiver with Traffic
Advisory & Lightning Strike Advisory Data is installed per the Equipment
List. The information contained herein supplements or supersedes the 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 Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual.

FAA APPROVED: ( )l%&jw)\[/ / @(M‘{

CHRISTINA L. MARSH
D.O.A.NO. SO-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLLORIDA

DATE OF APPROVAL.: June 12, 2000
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SECTION 1 - GENERAL

The GNS 430 System is a fully integrated, panel mounted instrument, which
contains a VHF Communications Transceiver, a VOR/ILS Receiver, and a
Global Positioning System (GPS) Navigation computer. The system consists of
a GPS Antenna, GPS Receiver, VHF VOR/LOC/GS Antenna, VOR/ILS
Receiver, VHF COMM Antenna and a VHF Communications Transceiver. The
primary function of the VHF Communication portion of the equipment is to
facilitate communication with Air Traffic Control. The primary function of the
VOR/ILS Receiver portion of the equipment is to receive and demodulate
VOR, Localizer, and Glide Slope signals. The primary function of the GPS
portion of the system is to acquire signals from the GPS system satellites,
recover orbital data, make range and Doppler measurements, and process this
information in real- time to obtain the user’s position, velocity, and time.

Provided the GARMIN GNS 430’s GPS receiver is receiving adequate usable
signals, it has been demonstrated capable of and has been shown to meet the
accuracy specifications for:

*» VFR/IFR enroute, terminal, and non-precision instrument approach
(GPS, Loran-C, VOR, VOR-DME, TACAN, NDB, NDB- DME,
RNAYV) operation within the U.S. National Airspace System in
accordance with AC 20-138.

* One of the approved sensors, for a single or dual GNS 430 installation,
for North Atlantic Minimum Navigation Performance Specification
(MNPS) Airspace in accordance with AC 91-49 and AC 120- 33.

* The system meets RNP5 airspace (BRNAV) requirements of AC 90-96
and in accordance with AC 20-138, and JAA AMJ 20X2 Leaflet 2
Revision 1, provided it is receiving usable navigation information from
the GPS receiver.

NOTE

Navigation is accomplished using the WGS-84 (NAD-83) coordinate reference
datum. Navigation data is based upon use of only the Global Positioning
System (GPS) operated by the United States of America.
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Eamm

SECTION 2 - LIMITATIONS

A. The GARMIN GNS 430 Pilot’s Guide, p/n 190-00140-00, Rev. A, dated
October 1998, or later appropriate revision, must be immediately available
to the flight crew whenever navigation is predicated on the use of the
system.

The Garmin 400 Series Pilot’s Guide Addendum, p/n 190-00140-10, Rev.
A, dated October 1999, Display Interface for Traffic and Weather Data,
must be immediately available to the flight crew if the BF Goodrich WX-
500 Stormscope or the BF Goodrich SKYWATCH Traffic Advisory

System (TAS) is installed. '

B. The GNS 430 must utilize the following or later FAA approved software

versions:
Sub-System Software Version
- Main 2.00
GPS 2.00
Comm 1.22
VOR/LOC 1.25 -
G/S 2.00 i

The main software version is displayed on the GNS 430 self test page
immediately after turn-on for 5 seconds. The remaining system software
versions can be verified on the AUX group sub-page 2,
“SOFTWARE/DATABASE VER”.
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SECTION 2 - LIMITATIONS (continued)

C. IFR enroute and terminal navigation predicated upon the GNS 430’s GPS
Receiver is prohibited unless the pilot verifies the currency of the data base
or verifies each selected waypoint for accuracy by reference to current
approved data.

D. Instrument approach navigation predicated upon the GNS 430’s GPS
Receiver must be accomplished in accordance with approved instrument
approach procedures that are retrieved from the GPS equipment data base.
The GPS equipment data base must incorporate the current update cycle.

E. Instrument approaches utilizing the GPS receiver must be conducted in the
approach mode and Receiver Autonomous Integrity Monitoring (RAIM)
must be available at the Final Approach Fix.

F.  Accomplishment of ILS, LOC, LOC-BC, LDA, SDF, MLS or any other
type of approach not approved for GPS overlay with the GNS 430’s GPS
receiver is not authorized.

G. Use of the GNS 430 VOR/ILS receiver to fly approaches not approved for
GPS require VOR/ILS navigation data to be present on the external
indicator.

H. When an alternate airport is required by the applicable operating rules, it
must be served by an approach based on other than GPS or Loran-C
navigation, the aircraft must have the operational equipment capable of
using that navigation aid, and the required navigation aid must be
operational.

1. VNAV information may be utilized for advisory information only. Use of
VNAV information for Instrument Approach Procedures does not
guarantee Step-Down Fix altitude protection, or arrival at approach
minimums in normal position to land.
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~—~  SECTION 2 - LIMITATIONS (continued)

AR

If not previously defined, the following default settings must be made in
the “SETUP 1” menu of the GNS 430 prior to operation (refer to Pilot’s
Guide for procedure if necessary):

1. dis, spd.........rllnkt (sets navigation units to “nautical miles” and *“knots”)
2. alt, vs........... ft fpm (sets altitude units to “feet” and “feet per minute™)
3. map datum...WGS 84 (sets map datum to WGS-84, see not below)

4. posn.....c.c..... deg-min (sets navigation grid units to decimal minutes)

NOTE

In some areas outside the United States, datums
other than WGS-84 or NAD-83 may be used. If
the GNS 430 is authorized for use by the
appropriate Airworthiness authority, the required
geodetic datum must be set in the GNS 430 prior
to its use for navigation.
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SECTION 3 - EMERGENCY PROCEDURES

ABNORMAL PROCEDURES

A

If GARMIN GNS 430 navigation information is not available or invalid,
utilize remaining operational navigation equipment as required.

If “RAIM POSITION WARNING” message is displayed the system will
flag and no longer provide GPS based navigational guidance. The crew
should revert to the GNS 430 VOR/ILS receiver or an alternate means of
navigation other than the GNS 430’s GPS receiver.

If “RAIM IS NOT AVAILABLE” message is displayed in the enroute,
terminal, or initial approach phase of flight, continue to navigate using the
GPS equipment or revert to an alternate means of navigation other than the
GNS 430’s GPS receiver appropriate to the route and phase of flight.
When continuing to use GPS navigation, position must be verified every
15 minutes using the GNS 430’s VOR/ILS receiver or another IFR-
approved navigation system.

If “RAIM IS NOT AVAILABLE” message is displayed while on the final
approach segment, GPS based navigation will continue for up to 5 minutes
with approach CDI sensitivity (0.3 nautical mile). After 5 minutes the
system will flag and no longer provide course guidance with approach
sensitivity. Missed approach course guidance may still be available with 1
nautical mile CDI sensitivity by executing the missed approach.

In an in-flight emergency, depressing and holding the Comm transfer
button for 2 seconds will select the emergency frequency of 121.500 Mhz
into the “Active” frequency window.
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SECTION 4 - NORMAL PROCEDURES

CAUTION

Familiarity with the enroute operation of the
GNS 430 does not constitute proficiency in
approach operations. Do not attempt approach
operations in IMC prior to attaining proficiency
in the use of the GNS 430 approach feature.

DETAILED OPERATING PROCEDURES

Normal operating procedures are described in the GARMIN GNS 430
Pilot’s Guide, p/n 190-00140-00, Rev. A, dated October 1998, or later
appropriate revision.

. PILOT’S DISPLAY

The GNS 430 System data will appear on the Pilot’s No. 2 Nav Indicator.

The source of data is either GPS or VLOC as annunciated on the display
above the CDI key.

. CROSSFILL OPERATIONS

Crossfill capabilities exist between the GNS 430 and GNS 530 systems.
Refer to the Garmin GNS 430 Pilot’s Guide for detailed crossfill operating
instructions.

. AUTOMATIC LOCALIZER COURSE CAPTURE

By default, the GNS 430 automatic localizer course capture feature is
enabled. This feature provides a method for system navigation data present
on the external indicator to be switched automatically from GPS guidance
to localizer/glide slope guidance at the point of course intercept on a
localizer at which GPS derived course deviation equals localizer derived
course deviation. If an offset from the final approach course is being
flown, it is possible that the automatic switch from GPS course guidance
to localizer/glide slope course guidance will not occur. It is the pilot’s
responsibility to ensure correct system navigation data is present on the
external indicator before continuing a localizer based approach beyond the
final approach fix.
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SECTION 4 - NORMAL PROCEDURES (continued)
E. DISPLAY OF LIGHTNING STRIKE DATA

Lightning strike data detected by the BF Goodrich WX-500 Stormscope
will appear on the moving map and weather pages of the GNS 430. For
detailed operating instructions regarding the interface of the GNS 430 with
the WX-500, refer to the WX-500 Pilot’s Guide and the GNS 430 Pilot’s
Guide Addendum for the WX-500 Stormscope interface.

E DISPLAY OF TRAFFIC ADVISORY DATA

Traffic data detected by the BF Goodrich SKYWATCH™ Traffic Advisory
System (TAS) will appear on the moving map and traffic display pages of
the GNS 430. For detailed operating instructions regarding the interface of
the GNS 430 with the SKYWATCH, refer to the FAA approved Flight
Manual Supplement for the SKYWATCH, the Pilot’s Guide for the
SKYWATCH and the GNS 430 Pilot’s Guide Addendum for the
SKYWATCH Traffic Advisory System interface.

SECTION 5 - PERFORMANCE
No Change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight and
balance data in the Equipment List attached to the Pilot’s Operating Handbook.

SECTION 7 - DESCRIPTION AND OPERATION

See the GINS 430 Pilot’s Guide for a complete description of the GNS 430
system.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 10
FOR
GARMIN GNS 530 VHF COMMUNICATION
TRANSCEIVER/VOR/ILS RECEIVER/GPS RECEIVER
WITH
TRAFFIC ADVISORY AND LIGHTNING STRIKE
ADVISORY DATA

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the Garmin GNS 530 VHF
Communication Transceiver/VOR/ILS Receiver/Global Positioning System is
installed per the Equipment List. The information contained herein
supplements or supersedes the 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 Pilot’s Operating Handbook and FAA Approved Airplane Flight
Manual.

FAA APPROVED: ()ﬁ aﬁu«% /4(@&'4

CHRISTINA L. MARSH
D.0.A.NO. S0- 1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: June 12, 2000
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SECTION 1 - GENERAL

The GNS 530 System is a fully integrated, panel mounted instrument, which
contains a VHE Communications Transceiver, a VOR/ILS Receiver, and a
Global Positioning System (GPS) Navigation computer. The system consists of
a GPS Antenna, GPS Receiver, VHF VOR/LOC/GS Antenna, VOR/ILS
Receiver, VHF COMM Antenna and a VHF Communications Transceiver. The
primary function of the VHF Communication portion of the equipment is to
facilitate communication with Air Traffic Control. The primary function of the
VOR/ILS Receiver portion of the equipment is to receive and demodulate
VOR, Localizer, and Glide Slope signals. The primary function of the GPS
portion of the system is to acquire signals from the GPS system satellites,
recover orbital data, make range and Doppler measurements, and process this
information in real- time to obtain the user’s position, velocity, and time.

Provided the GARMIN GNS 530’s GPS receiver is receiving adequate usable
signals, it has been demonstrated capable of and has been shown to meet the
accuracy specifications for:

* VFR/IFR enroute, terminal, and non-precision instrument approach
(GPS, Loran-C, VOR, VOR-DME, TACAN, NDB, NDB- DME,
RNAYV) operation within the U.S. National Airspace System in
accordance with AC 20-138.

* One of the approved sensors, for a single or dual GNS 530 installation,
for North Atlantic Minimum Navigation Performance Specification
(MNPS) Airspace in accordance with AC 91-49 and AC 120- 33.

* The system meets RNPS airspace (BRNAV) requirements of AC 90-96
and in accordance with AC 20-138, and JAA AMJ 20X2 Leaflet 2

Revision 1, provided it is receiving usable navigation information from
the GPS receiver.
NOTE

Navigation is accomplished using the WGS-84 (NAD-83) coordinate reference
datum. Navigation data is based upon use of only the Global Positioning
System (GPS) operated by the United States of America.
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SECTION 2 - LIMITATIONS

A.

The GARMIN GNS 530 Pilot’s Guide, p/m 190-00181-00, Rev. A, dated
November 1999, or later appropriate revision, must be immediately
available to the flight crew whenever navigation is predicated on the use of
the system.

The Garmin 500 Series Pilot’s Guide Addendum, Display Interface for
Traffic and Weather Data, must be immediately available to the flight crew
if the B.F. Goodrich WX-500 Stormscopes or the B.F. Goodrich
SKYWATCH™ Traffic Advisory System (TAS) is installed.

The GNS 530 must utilize the following or later FAA approved software
versions:

Sub-System Software Version
Main 2.00
GPS 2.00
Comm 1.22
VOR/LOC 1.25
GIS 2.00

The main software version is displayed on the GNS 530 self test page
immediately after turn-on for 5 seconds. The remaining system software
versions can be verified on the AUX group sub-page 2,
“SOFTWARE/DATABASE VER”.

IFR enroute and terminal navigation predicated upon the GNS 530’s GPS
Receiver is prohibited unless the pilot verifies the currency of the data base
or verifies each selected waypoint for accuracy by reference to current
approved data.

Instrument approach navigation predicated upon the GNS 530’s GPS
Receiver must be accomplished in accordance with approved instrument
approach procedures that are retrieved from the GPS equipment data base.
The GPS equipment data base must incorporate the current update cycle.

Instrument approaches utilizing the GPS receiver must be conducted in the

approach mode and Receiver Autonomous Integrity Monitoring (RAIM)
must be available at the Final Approach Fix.

ISSUED: JUNE 30, 1997 REPORT: VB-1669
REVISED: JUNE 12,2000 3of8, 9-59




SECTION 9
SUPPLEMENT 10 PA-32R-301, SARATOGA II HP

SECTION 2 - LIMITATIONS (continued)

2. Accomplishment of ILS, LOC, LOC-BC, LDA, SDF, MLS or any
other type of approach not approved for GPS overlay with the GNS
530’s GPS receiver is not authorized.

3. Use of the GNS 530 VOR/ILS receiver to fly approaches not
approved for GPS require VOR/ILS navigation data to be present on
the external indicator.

4. When an alternate airport is required by the applicable operating rules,
it must be served by an approach based on other than GPS or Loran-C
navigation, the aircraft must have the operational equipment capable
of using that navigation aid, and the required navigation aid must be
operational.

5. VNAV information may be utilized for advisory information only. Use
of VNAV information for Instrument Approach Procedures does not
guarantee Step-Down Fix altitude protection, or arrival at approach
minimums in normal position to land.

F.  If not previously defined, the following default settings must be made in
the “SETUP 1” menu of the GNS 530 prior to operation (refer to Pilot’s
Guide for procedure if necessary):

nk
1. dis, spd m { (sets navigation units to “nautical miles” and “knots™)
2.alt, vs . ft fpm (sets altitude units to “feet” and “feet per minute™)
3. map datum.. WGS 84 (sets map datum to WGS-84, see not below)
4. posn ... deg-min (sets navigation grid units to decimal minutes)
NOTE

In some areas outside the United States, datums
other than WGS-84 or NAD-83 may be used. If
the GNS 530 is authorized for use by the
appropriate Airworthiness authority, the required
geodetic datum must be set in the GNS 530 prior
to its use for navigation.
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SECTION 3 - EMERGENCY PROCEDURES

ABNORMAL PROCEDURES

A

If GARMIN GNS 530 navigation information is not available or invalid,
utilize remaining operational navigation equipment as required.

If “RAIM POSITION WARNING” message is displayed the system will
flag and no longer provide GPS based navigational guidance. The crew
should revert to the GNS 530 VOR/ILS receiver or an alternate means of
navigation other than the GNS 530’s GPS receiver.

If “RAIM IS NOT AVAILABLE” message is displayed in the enroute,
terminal, or initial approach phase of flight, continue to navigate using the
GPS equipment or revert to an alternate means of navigation other than the
GNS 530°s GPS receiver appropriate to the route and phase of flight.
When continuing to use GPS navigation, position must be verified every
15 minutes using the GNS 530’s VOR/ILS receiver or another IFR-
approved navigation system.

If “RAIM IS NOT AVAILABLE” message is displayed while on the final
approach segment, GPS based navigation will continue for up to 5§ minutes
with approach CDI sensitivity (0.3 nautical mile). After 5 minutes the
system will flag and no longer provide course guidance with approach
sengitivity. Missed approach course guidance may still be available with 1
nautical mile CDI sensitivity by executing the missed approach.

E. In an in-flight emergency, depressing and holding the Comm transfer
button for 2 seconds will select the emergency frequency of 121.500 Mhz
into the “Active” frequency window.
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SECTION 4 - NORMAL PROCEDURES

CAUTION

Familiarity with the enroute operation of the
GNS 530 does not constitute proficiency in
approach operations. Do not attempt approach
operations in IMC prior to attaining proficiency
in the use of the GNS 530 approach features.

A. DETAILED OPERATING PROCEDURES

Normal operating procedures are described in the GARMIN GNS 530
Pilot’s Guide, p/n 190-00181-00, Rev. A, dated November 1999, or later
appropriate revision.

B. PILOT’S DISPLAY

The GNS 530 System data will appear on the Pilot’s HSI. The source of
data is either GPS or VLOC as annunciated on the display above the CDI
key.

C. AUTOPILOT/FLIGHT DIRECTOR OPERATION

Coupling of the GNS 530 System steering information to the
autopilot/flight director can be accomplished by engaging the
autopilot/flight director in the NAV or APR mode.

When the autopilot/flight director system is using course information
supplied by the GNS 530 System and the course pointer is not
automatically driven to the desired track, the course pointer on the HSI
must be manually set to the desired track (DTK) indicated by the GNS
530. For detailed autopilot/flight director operational instructions, refer to
the FAA Approved Flight Manual Supplement for the autopilot/flight
director.

D. CROSSFILL OPERATIONS

Crossfill capabilities exist between the GNS 530 and GNS 430 systems.
Refer to the Garmin GNS 530 Pilot’s Guide for detailed crossfill operating
instructions.
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SECTION 4 - NORMAL PROCEDURES (continued)

E.

AUTOMATIC LOCALIZER COURSE CAPTURE

By default, the GNS 530 automatic localizer course capture feature is
enabled. This feature provides a method for system navigation data present
on the external indicators to be switched automatically from GPS guidance
to localizer/glide slope guidance at the point of course intercept on a
localizer at which GPS derived course deviation equals localizer derived
course deviation. If an offset from the final approach course is being
flown, it is possible that the automatic switch from GPS course gnidance
to localizer/glide slope course guidance will not occur. It is the pilot’s
responsibility to ensure correct system navigation data is present on the
external indicator before continuing a localizer based approach beyond the
final approach fix.

DISPLAY OF LIGHTNING STRIKE DATA

Lightning strike data detected by the BF Goodrich WX-500 Stormscope
will appear on the moving map and weather pages of the GNS 530. For
detailed operating instructions regarding the interface of the GNS 530 with
the WX-500, refer to the WX-500 Pilot’s Guide and the GNS 530 Pilot’s
Guide Addendum for the WX-500 Stormscope interface. =

DISPLAY OF TRAFFIC ADVISORY DATA

Traffic data detected by the BF Goodrich SKYWATCH™ Traffic Advisory
System (TAS) will appear on the moving map and traffic display pages of
the GNS 530. For detailed operating instructions regarding the interface of
the GNS 530 with the SKYWATCH, refer to the FAA approved Flight
Manual Supplement for the SKYWATCH, the Pilot’s Guide for the
SKYWATCH and the GNS 530 Pilot’s Guide Addendum for the
SKYWATCH Traffic Advisory System interface.
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SECTION 5 - PERFORMANCE

There is no change to aircraft performance with this equipment installed.

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

See the GNS 530 Pilot’s Guide for a complete description of the GNS 530
system.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 11
FOR
B.F. GOODRICH
SKYWATCH TRAFFIC ADVISORY SYSTEM
MODEL SKY497

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the optional BF Goodrich
Skywatch Traffic IAdvisory System, Model SKY497 is installed per the
Equipment List. The information contained herein supplements or supersedes
the 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 Pilot’s Operating
Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVED: (‘%MW /Y&Lmawz

CHRISTINA L. MARSH
D.0.A.NO. SO-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: June 12, 2000
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SECTION 1 - GENERAL

The SKYWATCH system is an on-board traffic advisory system which
monitors a radius of nominally 6 nautical miles about the aircraft by
interrogating any “intruding” aircraft transponder, and determines if a
potential conflict exists with other aircraft. This is done by computing the
range, altitude, bearing, and closure rate of other transponder equipped
aircraft, with respect to the SKYWATCH equipped aircraft.

SKYWATCH requires the following other equipment to be functional and
operating:

Encoding Altimeter

Aircraft Compass (Directional Gyro)

Aircraft Suppression Bus

Squat Switch (both fixed and retractable gear aircraft)

The SKYWATCH system provides a single level of threat advisory known
as a Traffic Advisory (TA). The TA display indicates the relative position
of an intruder when it is approximately 30 seconds from Closest Point of
Approach (CPA). In addition, all aircraft detected less than 0.55 nm and
+/- 800 feet from own aircraft will cause a TA to be generated. In airport
approach/departure areas, these criteria are reduced to approximately 15 to
20 seconds from CPA.

The TA calls attention to a possible collision threat using the WX-
1000/SKYWATCH display and the voice message “TRAFFIC,
TRAFFIC”. The TA is intended to assist the pilot in achieving visual
acquisition of the threat aircraft.

SKYWATCH is considered a backup system to the “SEE AND AVOID”
concept and the ATC radar environment.

SKYWATCH data may be presented on the Garmin 530 and the Garmin
430. See the POH supplements for operating instructions for these items of
equipment. The Standby/Operate feature is controiled by the GNS 530.
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SECTION 2 - LIMITATIONS

Information shown on the display is provided to the pilot as an aid to
visually acquiring traffic. Pilot’s should maneuver their aircraft based only
on ATC guidance or positive visnal acquisition of the conflicting traffic.
Maneuver should be consistent with ATC instructions. No maneuvers
should be made based only on a Traffic Advisory. ATC should be
contacted for resolution of the Traffic conflict.

If the pilot is advised by ATC to disable transponder altitude reporting,
SKYWATCH must be turned OFF.

Operation of the SKYWATCH system requires that the SKYWATCH
Pilot’s Guide, p/n 009-10801-001, latest revision, be kept on the aircraft
and available to the pilot at all times.
SKYWATCH can only detect aircraft which are transponder equipped.
SECTION 3 - EMERGENCY PROCEDURES
No change.
SECTION 4 - NORMAL PROCEDURES
SELF TEST
The SKYWATCH system should be tested prior to flight.
After completion of self test, the “TRAFFIC ADVISORY SYSTEM TEST

PASSED” audio annunciation will be heard and the display will revert to
the standby screen.
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SECTION 4 - NORMAL PROCEDURES (continued)

SELF TEST (continued)

If “TRAFFIC ADVISORY SYSTEM TEST FAILED” is heard or the
SKY497 FAILED screen appears, the SKYWATCH system should be
turned OFF.

NOTE

The SELF TEST is inhibited when the aircraft is
airborne.

STANDBY CHARACTERISTICS

The SKYWATCH system will display SKY497 STANDBY when the
aircraft is on the ground and not tracking or processing traffic information.
Standby gives the system the ability to track targets while on the ground.
Pressing the OPR button activates the system and changes the display from
the Standby screen to the Above (ABV) mode and 6 nm range. The ranges
available are 6 nm and 2 nm and are selected by pressing the Display
Range Button.

To go back into Standby, press the STB button. The system will go to the
SKY497 STANDBY screen and will not track targets again until the
system is either manually switched out of Standby, while on the ground or

automatically switched out of Standby 8 seconds after the aircraft becomes
airborne.

The SELF TEST works while in the SKY497 SKYWATCH screen by
pressing the TEST Button.

The SKYWATCH system, while in flight or operating on the ground, will
display 3 altitude display modes. These are: Above (ABV), Normal
(NRM), and Below (BLW). These modes are activated by pressing the
Altitude display mode button. Refer to the pilot’s guide for the
SKYWATCH Traffic System Model SKY497, p/n 009-10801-001, Rev. A
or latest FAA approved revision.
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SECTION 4 - NORMAL PROCEDURES (continued)
ABNORMAL PROCEDURES
If “TRAFFIC ADVISORY SYSTEM TEST FAILED” is heard or the

SKY497 FAILED screen appears, the SKYWATCH system should be
turned OFF.

If the barometric altimeter fails in flight and is the altitude source for the
transponder, turn SKYWATCH OFFE.

RESPOND TO TRAFFIC ADVISORIES

When the SKY497 issues a TA, scan outside for the intruder aircraft. Call
ATC for guidance and if you visually acquire the traffic, use normal right
of way procedures to maintain separation.

Do not attempt maneuvers based solely on trafﬁ‘c information shown on
the SKY497 display. Information on the display is provided to the flight
crew as an aid in visually acquiring traffic; it is not a replacement for ATC
and SEE and AVOID techniques.

SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight and
balance data in the Equipment List attached to the Pilot’s Operating
Handbook.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 12
FOR
BF GOODRICH AEROSPACE
WX-500 STORMSCOPE - SERIES I WEATHER MAPPING SENSOR

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the BF Goodrich Aerospace
WX-500 Stormscope is installed per the equipment list. The information
contained herein supplements or supersedes the 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 Pilot’s Operating Handbook and FAA Approved
Airplane Flight Manual.

FAA APPROVED: OK/\,\QM@L% P@L/LM

CHRISTINA L. MARSH
D.0.A.NO. SO-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLLORIDA

DATE OF APPROVAL.: June 12. 2000
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SECTION 1 - GENERAL

This supplement provides information necessary for the operation of the
aircraft with the BF Goodrich WX-500 Stormscope.

WARNING

Never use your Stormscope system to attempt a
thunderstorm. The FAA Advisory Circular,
Subject: Thunderstorms, and the Airman’s
Information Manual (AIM) recommend that a
pilot “avoid by at least 20 miles any
thunderstorm identified as severe or giving an
intense radar echo.”

CAUTION

There are several atmospheric phenomena other
than nearby thunderstorms that can cause isolated
discharge points in the strike display mode.
Clusters of two or more discharge points in the
strike display mode, however, do indicate
thunderstorm activity when they reappear after
clearing the screen. Avoid the clusters and you’ll
avoid the thunderstorms. In the cell display
mode, even a single discharge point may
represent thunderstorm activity and should be
avoided.

SECTION 2 - LIMITATIONS

The BF Goodrich Aerospace WX-500 Stormscope Users Guide, p/n 009-
11501-001, Rev. A, dated September 10, 1997, or later appropriate revision,
must be immediately available to the flight crew whenever weather avoidance
is predicated on the use of this system.

SECTION 3 - EMERGENCY PROCEDURES

No change.
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SECTION 4 - NORMAL PROCEDURES

Normal operating procedures are described in the BF Goodrich Aerospace
WX-500 Stormscope Users Guide, p/n 009-11501-001, Rev. A, dated
September 10, 1997, or later appropriate revision.

SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE
Factory installed optional equipment is included in the licensed empty weight
and balance data in Section 6 of the Pilot’s Operating Handbook.

SECTION 7 - DESCRIPTION AND OPERATION

A. OPERATING PROCEDURES

See the BF Goodrich Aerospace WX-500 Stormscope Users Guide for a
complete description of the WX-500 system.

B. PILOT’S DISPLAY (Airplane Dependent)

The BF Goodrich Aerospace WX-500 Stormscope’s data will appear|on
either the Garmin GNS 530 or the Garmin GNS 430.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 13
FOR
GARMIN GTX 327 TRANSPONDER

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the Garmin GTX 327
Transponder is installed per the Equipment List. The information contained
herein supplements or supersedes the 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 Pilot’s Operating Handbook and FAA Approved
Airplane Flight Manual.

FAA APPROVED: ﬂmﬁﬁﬁg&&é\__

CHRISTINA L. MARSH
D.0.A.NO.S0-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: January 9. 2001
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SECTION 1 - GENERAL
This supplement supplies information necessary for the operation of the

airplane when the Garmin GTX 327 Transponder is installed in accordance
with FAA approved Piper data.

SECTION 2 - LIMITATIONS

No change.

SECTION 3 - EMERGENCY PROCEDURES

To transmit an emergency signal:

* Mode Selection Key - ALT
* Code Selection - SELECT 7700

To transmit a signal representing loss of all communications:

* Mode Selection Key - ALT
* Code Selection - SELECT 7600
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SECTION 4 - NORMAL PROCEDURES
BEFORE TAKEOFF:
* To transmit Mode C (Altitude Reporting) code in flight:

* Mode Selection Key - ALT
* Code Selector Keys - SELECT assigned code.

To transmit Mode A (Aircraft Identification) code in flight:

* Mode Selector Key - ON
* Code Selector Keys - SELECT assigned code.

NOTE

During normal operation with the ON mode selected, the
reply indicator “R” flashes, indicating transponder replies
to interrogations.

NOTE

Mode A reply codes are transmitted in ALT also; however,
Mode C codes only are suppressed when the Function
Selector ON key is selected.

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.
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SECTION 7 - DESCRIPTION AND OPERATION (continued)
Keys for Other GTX 327 Functions (continued)

s PRESSURE ALT: Displays the altitude data supplied to the
GTX 327 in feet, hundreds of feet (i.e., flight level), or meters,
depending on configuration.

=8 FLIGHT TIME: Displays the Flight Time, which is controlled

Qﬁ 315 KQ by the START/STOP key or by a squat switch as configured
during installation. With squat switch control, the timer begins

when lift off is sensed and pauses when landing is sensed.

2 COUNT UP TIMER: Controlled by START/STOP and CLR

L= ]) keys.
COUNT DOWN TIMER: Controlled by START/STOP,
CLR, and CRSR keys. The initial Count Down time is entered
with the 0 - 9 keys.
CONTRAST: This page is only displayed if manual contrast
J# mode is selected in Configuration Mode. Contrast is controlled
by the 8 and 9 keys.
DISPLAY: This page is only displayed if manual backlighting

. mode is selected in Configuration Mode. Backlighting is
controlled by the 8 and 9 keys.

START/STOP - Starts and stops the Count Up and Count Down
timers.

CRSR - Initiates entry of the starting time for the Count Down
L timer and cancels transponder code entry.

CLR - Resets the Count Up and Count Down timers and cancels
the previous keypress during code selection.

y 8 - Reduces Contrast and Display Brightness when the respective
pages are displayed. Also enters the number 8 into the Count
Down timer.

9 - Increases Contrast and Display Brightness when the respective

pages are displayed. Also enters the number 9 into the Count
Down timer.
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SECTION 7 - DESCRIPTION AND OPERATION (continued)
Altitude Trend Indicator

When the “PRESSURE ALT” page is displayed, an arrow may be displayed to
the right of the altitude, indicating that the altitude is increasing or decreasing.
One of two sizes of arrows may be displayed depending on the rate of
climb/descent. The sensitivity of these arrows is set using the GTX
Configuration Mode.

Timer Operation

To operate the Flight Timer:

1.
2.

>

Press the FUNC key until “FLIGHT TIME” is displayed.

If the GTX 327 is configured as having a squat switch installed, the
timer will begin counting automatically when the squat switch senses
that the aircraft has become airborne.

If desired, you may press START/STOP to pause or restart the timer.
Press CLR to reset the timer to zero.

. If the GTX 327 is configured as having a squat switch installed, the

timer will pause automatically when the squat switch senses that the
aircraft has touched down.

To operate the Count Up timer:

SRSl -

Press the FUNC key until “COUNT UP”’ is displayed.
If necessary, press CLR to reset the Count Up timer to zero.
Press START/STOP to count up.

Press START/STOP again to pause the timer.
Press CLR to reset the timer to zero.

To operate the Count Down timer:

1.
2.

>

Press the FUNC key until “COUNT DOWN?” is displayed.

Press CRSR and use the 0 - 9 keys to set the initial time. All digits must
be entered (use the 0 key to enter leading zeros).

Press START/STOP to count down.

Press START/STOP again to pause the timer.

When the Count Down timer expires, the words “COUNT DOWN’ are
replaced with “EXPIRED”, and the time begins counting up and
flashing.

Press CLR to reset the timer to the initial time value.
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SECTION 7 - DESCRIPTION AND OPERATION (continued)
Automatic ALT/STBY Mode Switching

If the GTX 327 is configured for automatic standby switching, the mode will
automatically change to ALT when a squat switch senses that the aircraft has
become airborne. Also, the mode will change to STBY automatically when a
squat switch senses that the aircraft has touched down. Additionally, a delay
time can be set in the Configuration Mode, causing the GTX 327 to wait a
specified length of time after landing before automatically changing to STBY
mode.
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 14
FOR
S-TEC SYSTEM 55X TWO AXIS
AUTOMATIC FLIGHT GUIDANCE SYSTEM

The FAA approved operational supplement for the S-TEC System 55X
Autopilot, installed in accordance with STC SA8396SW-D, is required for
operation of this system. S-TEC will be responsible to supply and revise the
operational supplement. It is permitted to include the S-TEC supplement in
this location of the Pilot’s Operating Handbook unless otherwise stated by
S-TEC. The information contained in the S-TEC supplement may
supersede or supplement the information in the basic Pilot's Operating
Handbook and FAA Approved Airplane Flight Manual with respect to the
operation of the S-TEC System 55X Autopilot. For limitations, procedures
and performance information not contained in the S-TEC supplement,
consult the basic Pilot's Operating Handbook and FAA Approved
Airplane Flight Manual.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 15
FOR
S-TEC ADF-650A SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the S-TEC ADF-650A System is
installed per the Equipment List. The information contained herein
supplements or supersedes the 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 Pilot’s Operating Handbook and FAA Approved Airplane Flight
Manual.
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THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: January 9, 2001
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the S-TEC ADF-650A System is installed in accordance with
FAA approved Piper data.

SECTION 2 - LIMITATIONS

No change.

SECTION 3 - EMERGENCY PROCEDURES

No change.
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SECTION 4 - NORMAL PROCEDURES

To operate as an Automatic Direction Finder:

* OFF/VOL Control - ON

e Frequency Selector Knobs - SELECT desired frequency.

» ADF SPEAKER/PHONE Selector Switch (on audio control panel) -
SELECT as desired.

* OFF/VOL Control - SET to desired volume level.

* ADF Mode Control - Select ADF mode and note relative bearing on display.

ADF Test (Pre-flight or In-flight):

* ADF Mode Control - Select ADF mode and note relative bearing on display.

* Press the TEST button and note the pointer moves to 90° from its prior
position. Excessive pointer sluggishness, wavering or reversals indicate a
signal that is too weak or a system malfunction.

To Operate BFO:

* QOFF/VQOL Control - ON

» Frequency Selector Knobs - SELECT desired frequency.

» ADF SPEAKER/PHONE Selector Switch (on audio control panel) -
SELECT as desired.

* ADF Mode Control - Select BFO mode.

* OFF/VOL Control - Set to desired volume level.

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 Pilot’s Operating Handbook and Airplane
Flight Manual.
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SECTION 7 - DESCRIPTION AND OPERATION

The S-TEC ADF-650A System operates over a frequency range of 200 through
1799 kHz in 1-kHz increments. Three operating modes are included as part of
the ADF-650 System.

* BFO
e ANT
« ADF
10kHz
Frequency Control

100 kHz /1 mHz
Frequency Control 1 kHz
Frequency Control

T
BFD g ADF

ON/OFF MODE SELF-TEST
VOL/D CONTROL SWITCH
CONTROL
ADF-650A Receiver, Controls, and Indicators
Figure 1
BFO Mode

The BFO (beat frequency oscillator) and ADF (automatic direction finding)
modes are navigation modes that result in pointing operation when in-range
station is selected. The ADF mode is used with conventional nondirectional
beacons and AM broadcast stations. The BFO mode is used to aurally identify
stations that employ keyed cw rather than amplitude modulation techniques.

NOTE
CW signals (Morse Code) are unmodulated and no audio
will be heard without use of BFO. This type of signal is not
used in the United States air navigation. It is used in some
foreign countries and marine beacons.
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SECTION 7 - DESCRIPTION AND OPERATION (continued)

ANT (Antenna) Mode

The ANT (antenna) mode cannot be used for navigation; this mode enhances
audio reception clarity and is normally used for station identification.

ADF Mode

Automatic Direction Finder (ADF) mode is used for navigation. This mode
activates the bearing pointer. The bearing pointer will point in the direction of
the station relative to the aircraft heading.

Frequency Selector Controls

Three controls are used to select the system operating frequency. The right
hand control selects 1 - kHz increments, the center control 10 - kHz
increments, and the left hand control 100 - kHz increments.

Self Test Switch

Pressing and holding the spring loaded self test switch while in the ADF mode
will cause the bearing pointer to rotate 90 degrees from its prior position if the
ADF-650 system is operating properly. When the test switch is released, the
bearing pointer should promptly return to its starting point. At this time,
normal operation is restored.

ON/OFE/VOL/ID Control

This control performs three independent functions. In full ccw position, no
power is applied to the system; rotating the control cw applies power and
continued rotation increases volume. Pulling the knob out enhances the Morse
code station identifier when background noise is present; push the knob to hear
voice transmissions. A good operating practice is to pull the knob out for
station identification purposes and then push it back in after positive
identification has been made.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 16
FOR
GARMIN GMA 340 AUDIO PANEL

This supplement must be attached to the Pilot’s Operating
Handbook and FAA Approved Airplane Flight Manual when the Garmin
GMA 340 is installed per the Equipment List. 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.
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the Garmin GMA 340 audio panel is installed in accordance
with FAA approved Piper data.

SECTION 2 - LIMITATIONS

No change.

SECTION 3 - EMERGENCY PROCEDURES
No change.

SECTION 4 - NORMAL PROCEDURES
AUDIO CONTROL SYSTEM OPERATION:

¢ Select the desired transmitter audio selector button (COM1, COM2, OR
COM3) and verify that the buttons LED is illuminated.

* INTERCOM VOL Control (ICS) - Adjust to desired listening level.

* INTERCOM VOX (voice) Sensitivity Control - ROTATE CONTROL knob
clockwise to the middle range and then adjust as required for desired voice
activation or hot mic intercom.

* If desired, select the speaker function button. Selecting this button allows
radio transmissions to be received over the cabin speaker.

NOTE
Audio level is controlled by the selected NAV radio
volume control.

MARKER BEACON RECEIVER OPERATION:

* TEST Button - PRESS to verify all marker lights are operational.

* SENS Button - SELECT HI for airway flying for LO for ILS/LOC
approaches.
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SECTION 9
PA-32R-301, SARATOGA II HP SUPPLEMENT 16

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

SR PAT 2

EmEE=S\EE=E B
bbb ¥ dodddd o

Marker Beacon Lamps

Marker Beacon Receiver Audio Select/Mute Button

Marker Beacon Receiver Sensitivity Selection Indicator LED
Marker Beacon Receiver Sensitivity Selection Button

Unit On/Off, Pilot Intercom System (ICS) Volume

Pilot ICS Voice Activated (VOX) Intercom Squelch Level

Copilot and Passenger ICS Volume Control (Pull out for Passenger Volume)
Copilot/Passenger VOX Intercom Squelch Level

Crew Isolation Intercom Mode Button

10. Pilot Isolation Intercom Mode Button

11. Passenger Address (PA) Function Button

12. Speaker Function Button

13. Transceiver Audio Selector Buttons (COM1, COM2, COM3)

14, Transmitter (Audio/Mic) Selection Buttons

15. Split COM Button

16. Aircraft Radio Audio Selection Buttons (NAV1, NAV2, DME, ADF)
17. Annunciator Test Button

18. Photocell - Automatic Annunciator Dimming

i
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SECTION 9
SUPPLEMENT 16 PA-32R-301, SARATOGA 11 HP

SECTION 7 - DESCRIPTION AND OPERATION (continued)

ON/OFTF, Pilot Intercom System (ICS) Volume Control

The GMA 340 is powered OFF when the left small knob (5) is rotated fully
CCW into the detent. To turn the unit ON, rotate the knob clockwise past the
click. The knob then functions as the pilot ICS volume control. A fail safe
circuit connects the pilot’s headset and microphone directly to COMI1 in case
power is interrupted or the unit is turned OFF.

Transceivers

Selection of either COM1, COM2, or COM3 for both MIC and audio source is
accomplished by pressing either COM1, MIC, COM2 MIC, COM3 MIC (14).
The activeCOM audio is always heard on the headphones.

Additionally, each audio source can be selected independently by pressing
COM1, COM2, or COM3 (13). When selected this way, they remain active as
audio sources regardless of which transceiver has been selected for microphone
use.

When a microphone is keyed, the active transceiver’s MIC button LED blinks
approximately one per second to indicate that the radio is transmitting.

NOTE

Audio level is controlled by the selected COM radio
volume controls.

Split COM

Pressing the COM 1/2 button (15) activates the split COM function. When this
mode is active, COM1 is dedicated solely to the pilot for MIC/Audio while
COM2 is dedicated to the copilot for MIC/Audio. The pilot and copilot can
simultaneously transmit in this mode over separate radios. Both pilots can still
listen to COM3, NAV1, NAV2, DME, ADF, and MRK as selected. The split
COM mode is cancelled by pressing the COM 1/2 button a second time.

When in the split COM mode the copilot may make PA announcements while
the pilot continues using COM1 independently. When the PA button is pressed
after the split com mode is activated the copilot’s mic is output over the cabin
speaker when keyed. A second press of the PA button returns the copilot to
normal split COM operation.
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SECTION 9
PA-32R-301, SARATOGA I HP SUPPLEMENT 16

SECTION 7 - DESCRIPTION AND OPERATION (continued)

Aircraft Radios and Navigation

Pressing NAV1, NAV2, DME, ADF (16) or MRK (2) selects each audio
source. A second button press deselects the audio.

Speaker Output

Pressing the SPKR button (12) selects the aircraft radios over the cabin
speaker. The speaker output is muted when a COM microphone is keyed.

PA Function

The PA mode is activated by pressing the PA button (11). Then, when either
the pilot’s or copilot’s microphone is keyed, the corresponding mic audio is
heard over the cabin speaker. If the SKR button is also active, then any selected
speaker audio is muted while the microphone is keyed. The SPKR button does
not have to be previously active in order to use the PA function.

Intercom System (ICS)

Intercom volume and squelch (VOX) are adjusted using the following front
panel knobs:

¢ Left Small Knob - Unit ON/OFF power control and pilot’s ICS volume.
Full CCW detent position is OFF.

* Left Large Knob - Pilot ICS mic VOX squelch level. CW rotation
increases the amount of mic audio (VOX level) required to break squelch.
Full CCW is the “HOT MIC” position (no squelch).

¢ Right Small Knob - IN position: Copilot ICS volume. OUT position:
Passenger ICS volume.

* Right Large Knob - Copilot and passenger mic VOX squelch level. CW
rotation increases the amount of mic audio (VOX level) required to break
squelch. Full CCW is the “HOT MIC” position.

¢ PILOT Mode - This mode isolates the pilot from everyone else and
dedicates the aircraft radios to the pilot exclusively. The copilot and
passengers share communications between themselves but cannot
communicate with the pilot or hear the aircraft radios.

¢ CREW Mode - This mode places the pilot and copilot on a common ICS
communication channel with the aircraft radios. The passengers are on
their own intercom channel and can communicate with each other, but
cannot communicate with the crew or hear the aircraft radios.
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SECTION 9
SUPPLEMENT 16 PA-32R-301, SARATOGA 11 HP

SECTION 7 - DESCRIPTION AND OPERATION (continued)

Marker Beacon Receiver

The GMA 340’s marker beacon receiver controls are located on the left side of
the front panel (1 - 4). The SENS button selects either high or low sensitivity
as indicated by the HI or LO LED being lit. Low sensitivity is used on ILS
approaches while high sensitivity allows operation over airway markers or to
get an earlier indication of nearing the outer marker during an approach.

The marker audio is initially selected by pressing the MKR/Mute button (2). If
no beacon signal is received, then a second button press will deselect the
marker audio. This operation is similar to selecting any other audio source on
the GMA 340. However, if the second button press occurs while a marker
beacon signal is received, then the marker audio is muted but not deselected.
The buttons LED will remain lit to indicate that the source is still selected.
When the current marker signal is no longer received, the audio is
automatically un-muted. While in the muted state, pressing the MKR/Mute
button deselects the marker audio. The button’s LED will extinguish to
indicate that the marker audio is no longer selected.
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SECTION 9
PA-32R-301, SARATOGA II HP SUPPLEMENT 17

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 17
FOR
S-TEC DME-450

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the S-TEC DME-450 is installed
per the Equipment List. The information contained herein supplements or
supersedes the 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 Pilot’s
Operating Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVED: W W

CHRISTINA L. MARSH
D.0.A.NO. SO-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: January 9, 2001
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SECTION 9
SUPPLEMENT 17 PA-32R-301, SARATOGA IT HP

SECTION 1 - GENERAL
The S-TEC DME-450 system is a full feature, solid state, remote mounted

system with full 200 channel capability. For long distance operation, it
provides a full 100 watts maximum pulse power transmitter output.

The IND-450 indicator (see figure 1) provides selectable read-out of distance
to/from the station, ground speed, and time to/from the station. Features also
include automatic display dimming and waypoint annunciation.

SECTION 2 - LIMITATIONS

No change.

SECTION 3 - EMERGENCY PROCEDURES

No change.

SECTION 4 - NORMAL PROCEDURES
DME OPERATION
¢ DME Mode Selector Switch - Set to DME 1 or DME 2

e NAV 1 and NAV 2 VHF Navigation Receivers - ON; SET FREQUENCY to
VOR/DME station frequencies, as required.

NOTE

When the VOR frequency is selected, the appropriate
DME Frequency is automatically channeled.

* DME audio selector button (on audio selector panel) - SET to desired mode.
SECTION 5 - PERFORMANCE -

No change.
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SECTION 9
PA-32R-301, SARATOGA 11 HP SUPPLEMENT 17

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 and Airplane
Flight Manual.

SECTION 7 - DESCRIPTION AND OPERATION

IND-450
Figure 1

1. DISTANCE DISPLAY (NM) - DME distance to VORTAC/WAYPOINT
displayed in .1 nautical mile increments up to 99.9 NM, then in increments
of one nautical mile.

2. GROUND SPEED DISPLAY (KTS) - Displays ground speed in knots to or
from VORTAC/WAYPOINT up to 999 knots (aircraft must be flying directly
to or from the VORTAC/WAYPOINT for true ground speed indication.

3. TIME TO STATION DISPLAY (MIN) - Displays time to station
(VORTAC/WAYPOINT) in minutes up to 99 minutes (aircraft must be flying
directly to or from the VORTAC/WAYPOINT for true time to the station
indication.
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SECTION 9
SUPPLEMENT 17 PA-32R-301, SARATOGA II HP

7 - DESCRIPTION AND OPERATION (continued)

4. DME ON/OFF SWITCH - Turns DME power on or off.

Mode Selector Switch
Figure 2

5. DME MODE SELECTOR SWITCH (NAV 1, HOLD, NAV 2) - Selects
DME operating mode as follows: ’

NAV 1 - Selects DME operation with NO. 1 VHF navigation set; enables
channel selection by NAV 1 frequency selector controls.

HOLD - Selects DME memory circuit; DME remains channeled to station to
which it was last channeled when HOLD was selected and will continue to
display information relative to this channel, Allows both the NAV 1 and
NAV 2 navigation receivers to be set to new operational frequencies without
affecting the previously selected DME operation.

NOTE

In the HOLD mode there is no annunciation of the
VOR/DME station frequency. However, an annunciator
light located above the HOLD position of the selector
illuminates to inform the pilot that the DME is in the
HOLD mode.

NAYV 2 - Selects DME operation with NO. 2 VHF navigation set; enables
channel selection by NAV 2 frequency selector controls.
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SECTION 10

PA-32R-301, SARATOGA 11 HP OPERATING TIPS

SECTION 10
OPERATING TIPS

10.1 GENERAL

This section provides operating tips of particular value in the operationof
the Saratoga IT HP.

10.3 OPERATING TIPS

(a)

(b)

(©)

(d)

(e)

®

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.

Use the best speed for takeoff as found in chapter 5 of this
manual. Keep in mind that 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.

Flaps may be lowered at airspeeds up to 108 KIAS. To reduce flap
operating loads, it is desirable to have the airplane at a slower
speed before extending the flaps. The flap step will not support
weight if the flaps are in any extended position. The flaps must be
placed in the “UP” position before they will lock and support
weight on the step.

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 position so as not to
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 spacial
disorientation. Strobe lights should not be used in close proximity
to the ground such as during taxiing, takeoff or landing.
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OPERATING TIPS

PA-32R-301, SARATOGA II HP
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mn "

(2)

(h)

¢y

The rudder pedals are suspended from a torque tube which extends
across the fuselage. The pilot should become familiar with the
proper positioning of his feet on the rudder pedals so as to avoid
interference with the torque tube when moving the rudder pedals
or operating the toe brakes.

In an effort to 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 ft. of altitude
loss, or other radical or extreme maneuvers which could cause
uncovering of the fuel outlet must be avoided as fuel flow
interruption may occur when tank being used is not full.
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