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PIPER AIRCRAFT CORPORATION
PA-28-161, CADET

APPLICABILITY

Application of this handbook is limited to the specific Piper PA-28-161
model airplane designated by seria) number and registration 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.

I. 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.

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

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

I1. 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 has been changed or added.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
iii



PIPER AIRCRAFT CORPORATION
PA-28-161, CADET

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 by symbols, ;

ORIGINAL PAGES ISSUED

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

Title, ii through vii, 1-1 through 1-18, 2- through 2-10, 3-1 through 3- (
16, 4-1 through 4-30, 5-1 through 5-28, 6-[ through 6-14,7-1 through 7-26, 8-
1 through 8-18, 9-1 through 9-36 and 10-1 through 10-2.

P

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER AIRCRAFT CORPORATION
PA-28-161, CADET

APPLICABILITY

Application of this handbook is limited to the specific Piper PA-28-161
model airplane designated by serial number and registration number on the face
of the title page of this handbook.

This handbook cannol be used for operational purposes unless keptin a
current status.

WARNING

INSPECTION, MAINTENANCE AND PARTS REQUIREMENTS
FOR ALL NON-PIPER APPROVED STC INSTALLATIONS ARE
NOT INCLUDED IN THIS HANDBOOK. WHEN A NON-PIPER
APPROVED STC INSTALLATION IS INCORPORATED ON THE
AIRPLANE, THOSE PORTIONS OF THE AIRPLANE AFFECTED
BY THE INSTALLATION MUST BE INSPECTED IN
ACCORDANCE WITH THE INSPECTION PROGRAM
PUBLISHED BY THE OWNER OF THE STC. SINCE NON-PIPER
APPROVED STC INSTALLATIONS MAY CHANGE SYSTEMS
INTERFACE, OPERATING CHARACTERISTICS AND
COMPONENT LOADS OR STRESSES ON ADJACENT
STRUCTURES, PIPER PROVIDED INSPECTION CRITERIA MAY
NOT BE VALID FOR AIRPLANES WITH NON-PIPER APPROVED
STC INSTALLATIONS.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
REVISED: MARCH 1, 2005 iiii




PIPER AIRCRAFT CORPORATION
PA-28-161, CADET

REVISIONS

The information compiled in the Pilot’s Operating Handbook, with (he
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
airplane was licensed by the manufacturer and thereafter must be maintained
by the owner.

Revision material will consist of information necessary 1o vpdate the text

of the present handbook and/or to add information to cover added airplane
equipment.

I. 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.
2. 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 tex1 and illustrations shail be indicated by a black verticat 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 has been changed or added.

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 by symbols.

ORIGINAL PAGES ISSUED
The original pages issued for this handbook prior (o revision are given
below:

Title, ii through vii, 1-1 through 1-18, 2-1 through 2-10, 3-1 through
3-16, 4-1 through 4-30, 5-( through 5-28, 6-1 through 6-14, 7-1 through 7-26,
8-1 through 8-18, 9-1 through 9-36 and 10-1 through 10-2.

REPORT: VB-1360 ISSUED: SEPTEMBER Y, 1988
iv REVISED: MARCH 1, 2005
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-161, CADET GENERAL

SECTION 1

GENERAL

1.1 INTRODUCTION

This Pilot’s Operating Handbook is designed for maximum utilization
as an operating guide for the pilot. It includes the material required to be
furnished to the pilot by the Federal Aviation Regulations and additional
information provided by the manufacturer and constitutes the FAA
Approved Airplane Flight Manual.

This handbook is not designed as a substitute for adequate and
competent flight instruction, knowledge of current airworthiness directives,
applicable federal air regulations or advisory circulars. 1t is not intended to
be a guide for basic flight instruction or a training manual and should notbe
used for operational purposes unless kept (n 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 limnitations, performance, procedures and operational handling
charactenstics 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 abcad 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 ted tab divider to present an instant
reference to the section. Provisions for expansion of the handbook have
been made by the deliberate omission of certain paragraph numbers, figure
numbers, item numbers and pages noted as being intentionally left blank.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-13160
-1



SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-28-161, CADET

12 11.75" —--~

WING AREA {sq. ft.) 170.0

MIN. TURNING RADIUS {Ft) 300
{frem pivet point to wingtipt

f———

o EATIC SROUND LM

THREE VIEW
Figure |-]

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-161, CADET GENERAL
1.3 ENGINES
{a) Number of Engines 1
(b) Engine Manufacturer Lycoming
(c) Engine Model Number (-320-D2A or O-320-D3G
{(d) Rated Horsepower 160
{¢) Raicd Speed (rpm) 2700
{f) Bore (inches) 5.125
{g) Stroke (inches) 3.875
(h) Displacement (Cubic inchcs) 319.8
(i} Compression Ratio 8.5:1
(i Enginc Type Four Cylinder, Direct Drive,
Horizontally Opposed,
Air Cooled
1.5 PROPELLERS
(a) Number ol Propellers 1
(b) Propelter Manufacturer Sensenich
() Model 74DM6-0-60 or
74DM6-0-58
{d) Number of Bladcs 2
(¢) Propeller Diameter {inches)
(1) Maximum 74
{2) Minimum 72
(f) Propeller Type Fixed Pitch
1.7 FUEL
AVGAS ONLY
(a) Fuel Capacity (U.S. gal) (total) 50
{b) Usable Fuel (U.S. gal) (total) 48
{c) Fuel
(1) Minimum Octane 100 Green or 100LL Blue

(2) Altermate Fuel

ISSUED: SEPTEMBER 9, 1988
REVISED: SEPTEMBER 12, 1990

Aviatton Grade

Refer to Fuel Requirements,
Section 8 - Handling, Servicing
and Maintcnance.

REPORT: VB-1360
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SECTION 1 PIPER AIRCRAFT CORPORATION

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

of Lycoming Service

Instruction 1014,

(¢) Oil Viscosity Refer to Section 8 -
paragraph 8.19.

1.11 MAXIMUM WEIGHTS

Normal Utility
(a) Maximum Ramp Weight (1bs) 2332 2027
(b) Maximum Takcoff Weight (tbs) 2325 2020
(c) Maximum Landing Weight {Ibs) 2325 2020
(d) Maximum Weight in Baggage
Compartment {lbs) 50 0

1,13 STANDARD AIRPLANE WEIGHTS

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

1.15 BAGGAGE SPACE
Compartment Volume {cubic feet) 24

1.17 SPECIFIC LOADINGS

(a) Wing Loading (lbs per sq ft) 13.7
() Power Loading (Ibs per hp) 14.5
REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988

1-4 REVISED: SEPTEMBER 12, 1990



PIPER AIRCRAFT CORPORATION

PA-28-161, CADET

SECTION 1
GENERAL

1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued) |

(©

(d)

ISSUED: SEPTEMBER 9, 1988

Indicated Prcssure
Altitude

Pressure Altitude

Siation Pressure

wind

Power Terminology

Takeoff Power

Maximum Con-
tinuous Power

Maximum Climb
Power

Maximum Cruise
Power

Engine Instruments

EGT Gauge

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

Altitude measured from standard sca-level
pressure (29.92 in. Hg) by a pressure or
barometric altimeter. It is the indicated
pressure altitude corrected for position and
instrument crror. In this handbook,
altimeter instrument errors are assumed
1o be zero.

Actual atmospheric pressure at field
elevation.

The wind vclocitics recorded as variabics
on the charts of this handbook arc 1o be
understood as the headwind or tailwind
compenents of the reporied winds.

Maximum power permissible for takeoff.

Maximum power permissible continuously
during flight.

Maximum power permissible during
climb.

Maximum power permissible during
Cruise.

Exhaust Gas Temperature Gaoge

REPORT: VB-1360

REVISED: SEPTEMBER 12, 1990 1-7



SECTION 1
GENERAL

PIPER AIRCRAFT CORPORATION
PA-28-161, CADET

| 1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY {(Continued)
(¢} Airplane Performance and Flight Planning Terminology

®

Climb Gradicnt

Demonstrated
Crosswind
Velocity

Accelerate-Stop
Distance

Route Segment

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

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

The distance required to accelerate an air-
planc to a specificd speed and, assuming
failure of an cngine atl the instant that speed
is attained, to bring the airplane 10 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 definute radio fix

can be established.

Weight and Balance Terminology

Reference Datum

Station

REPORT: VB-1360

1-8

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

A location along the airplane fusclage
usually given in terms of distance from the
reference datom.

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

ISSUED: SEPTEMBER 9, 1988
REVISED: SEPTEMBER 12, 1990



PIPER ATIRCRAFT CORPORATION SECTION 1

PA-28-161, CADET

GENERAL

1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

The following definitions are of symbols, abbreviations and terminology
used throughoui the handbook and those which may be of added operational

significance to the pilot.

{a) General Airspeed Terminology and Symbols

CAS

KCAS
GS

1AS

KIAS

TAS

Va

ISSUED: SEPTEMBER 9, 1988

Calibrated Airspeed mcans the indicated
speed of an aircraft, corrected for position
and instrument error. Calibrated airspeed is
equal 1o true airspeed in standard
atmospherc at sca Ievel.

Calibrated Airspeed expressed in Knots.

Ground Speed is the speed of an airplane
relative (o the ground.

Indicated Airspeed is the speed of an air-
craft as shown on the airspeed indicator
when corrected for instrument crror. IAS
values published in this handbook assume
Zero iastrument error.

Indicated Airspeed expressed in Knots,

Mach Number is the ratio of true airspeed 10
the speed of seund.

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

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

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

REPORT: VB-1360

REVISED: SEPTEMBER 12, 1990 1.5
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GENERAL

PIPER AIRCRAFT CORPORATION
PA-28-161, CADET

1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOQGY (Continued)

REPORT: VB-1360

1-6

(b)

VNE/MNE

VNG

Vs

Vso

VX

Vy

Never Exceed Speed or Mach
Number is the speed limit that should
not be ¢xceeded at any time.

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

Stalling Speed or the minimum stcady
flight speed at which the airplane is
controtable.

Stalling Specd or the minimum steady
flight speed at which the airplanc 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.

Meteorological Terminology

1ISA

OAT

International Standard Atmospherc 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 tempera-
ture gradient from sea level 10 the aluude
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 in-
flight temperature indications or ground
meteorotogical sources, adjusted for in-
strument error and compressibility effects.

ISSUED: SEPTEMBER 9, 1988



PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-161, CADET GENERAL

1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued) |

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

digits.)
Center of Gravity The point at which an airplane would
(C.G) balance if suspended. Its distance [rom the

reference datum is found by dividing the
total moment by the o1al weight of the

airplanc,

C.G. Arm The arm obtained by adding the airplane’s
individual momenss and dividing the sum
by the total weight.

C.G. Limits The extreme center of gravity locations

within which the airplanc must be operated
at a given weight,

Usable Fuel Fuel available for flight planning.

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

Standard Empty Weight of a standard airplane including

Weight umasable fuel, full operating fluids and full
oil.

Basic Empty Standard empty weight pius optional

Weight equipment,

Payload Weight of occupants, cargo and baggage.

Useful Load Diffcrence between takeoff weight, or
ramp weight if applicable, and basic empty
weight.

Maximum Ramp Maximum weight approved for ground

Weight maneuver. (It includes weight of start, taxi

and run up fuel.)

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
REVISED: SEPTEMBER 12, 1990 1-9
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GENERAL

PIPER AIRCRAFT CORPORATION
PA-28-161, CADET

| 1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued)

Maximum
Takeoff Weight

Maximum
Landing Weight

Maximum Zcro
Fuel Weight

REPORT: VB-1360
1-10

Maximum weight approved [or the start
of the takcolf run.

Maximum weight approved for the landing
touchdown.

Maximum weight exclusive of usable fuck.

ISSUED: SEPTEMBER 9, 1988
REVISED: SEPTEMBER 12, 1990
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-28-161, CADET 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 airplanc and its systems.

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

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

2.3 AIRSPEED LIMITATIONS
SPEED KITAS KCAS

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

Maximum Structural Cruising Speed

(Vno) - Do not exceed this speed

except in smooth air and then only

with caution. 126 122

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

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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SECTION 2 PIPER AIRCRAFT CORPORATION

LIMITATIONS

PA-28-161, CADET

2.3 AIRSPEED LIMITATIONS (Continued)
SPEED

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

At 2325 LBS. G.W.

At 1531 LBS. G.W,

CAUTION

KIAS KCAS

111 108
88 89

Maneuvering speed decreases at lighter weight
as the effects of aerodynamic forces become
more pronounced, Linear interpolation may be

uscd for intermediate gross

weights.

Maneuvering speed should not be exceeded

while operating in rough air.
2.5 AIRSPEED INDICATOR MARKINGS
MARKING
Red Radial Line (Never Exceed)

Yellow Arc
{Caution Range - Smooth Air Only)

Green Arc (Norma! Operating Range)
White Arc (Flap Down)
2.7 POWER PLANT LIMITATIONS

{a) Number of Engines

IAS
160 KTS

126 K'TS to 160 KTS
50 KTS to 126 KTS

44 KTS to 103 KTS

!

{b} Enginec Manulacturer l.ycoming
{c} Engine Modei No. -320-D2A or 0-320-13G
(d) Enginc Operating Limits
(1) Maximum Horsepower 160
(2) Maximum Rotation Speed (RPM) 2700
(3) Maximum Oil Temperature 2457 ¥
(e} (nl Pressure
Minimum (red line) 25 PSI
Maximum (red line) 100 PS]
([} Fuel Pressure
Minimum (red linc) .5 PSI
Maximum (red line) 8 PSI

REPORT: VB-1360 ISSUED:
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-28-161, CADET EIMITATIONS

2.7 POWER PLANT LIMITATIONS (Continued)
{g) Fuel (AVGAS ONLY)

{minimum grade) 100 or 100LL Aviation Grade
{(h) Number of Propellers 1
{#) Propeller Manufacturer Sensenich
() Propeller Model 74DM6-0-60 or
7ADM6-0-58

(k) Propeller Diameter (Inches)
Minimum 72
Maximum 74

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

NOTE

Refer 1© the airpiane maintcnance manual for test
procedure o determine approved static rpm
unider non standard conditions.

{m) 74DM&6-0-58 Propeller Tolcrance
(static RPM at maximum permissible
throttle setting, Sca Level, ISA) Not above 2465 RPM
Not below 2365 RPM

NOTE

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

2.9 POWER PLANT INSTRUMENT MARKINGS
(a) Tachometer

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

(b) Oil Temperature
Green Arc (Normal Operating Range) 75° 10 245°F
Red Line (Maximum) 245°F
ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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2.9 POWER PLANT INSTRUMENT MARKINGS (Continued)

Green Arc (Normal Operating Range) 60 to 90 PSI .
Yellow Arc (Caution Range) (Idle) 25 to 60 PS1
Yellow Arc (Ground Warm-Up) 90 10 100 PSI
Red Line (Minimusn}) 25PSI
Red Line (Maximum) 100 PSI
(d) Fuel Pressure
Green Arc (Normal Operating Range) S1t08 PSI
Red Line (Minimum) 5 PSI
Red Line (Maximum) 8 PSI
REPORT:; VB-1360 ISSUED: SEPTEMBER 12, 1990
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-161, CADET

2.11 WEIGHT LIMITS

Nomnal Utitity
(a) Maximum Ramp Weight 2332 LBS 2027 LBS
{b) Maximum Takeoff Weight 2325LBS 2020LBS
(¢c) Maximum Landing Weight 2325LBS 2020 LBS
(d) Maximum Baggage 50LBS OLBS
NOTE
Refer to Section 5 (Performance) for maximum
weight as limited by performance.
2.13 CENTER OF GRAVITY LIMITS
{ay Nommal Category
Weight Forward Limit Rearward Limit
Pounds Inches Aft of Datum  Inches Aft of Datum
2325 87.0 93.0
1950 (and less) 83.0 93.0
(b} Utility Category
Weight Forward Limit Rearward Limit
Pounds Inches Aft of Datum  Inches Aft of Damm
2020 83.8 93.0
1950 (and Jess) 83.0 93.0
NOTES
Straight line vanation between points given.
The datum used is 78.4 inches ahead of the wing
leading edge at the inboard intersection of the
straight and tapered section.
It is the responsibility of the airplane owner and
the pilot to insure that the airplane is properly
foaded. Sec Section 6 (Weight and Bafance) for
proper loading instructions.
REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER AIRCRAFT CORPORATION SECTION 2
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2.15 MANEUVER LIMITS
(a) Normal Category - All acrobatic maneuvers including spins

prohibited.
(b) Uulity Category - Approved Maneuvers for bank angles ¢xceeding
60°,
Entry Speed
Sicep Turns 111 KIAS
Lazy Eights 111 KIAS
Chandelles 111 KIAS

217 FLIGHT LOAD FACTOQORS
Normal Utiligy

(a) Positive Load Factor (Maximum) 318G 4.4G
{b) Negative Load Factor (Maximum) No inverted maneuvers
approved

2.19 KINDS OF OPERATION EQUIPMENT LIST

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

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

NOTE

The following system and equipment list
does not include specific night instruments
and communications navigation equipment
required by the FAR Part 91 and 135
operating requircments.

Number Types of Operation and Remarks
System Required (DAY, NIGHT, VFR, and IFR)
1. ELECTRICAL
Alternator 1 DAY, NIGHT, VFR, IFR
Volt/Ammeter 1 DAY, NIGHT, VER, [FR
2. EQUIPMENT/
FURNISHINGS
Safety Restraint
Each Occupant AR DAY. NIGHT. VFR. IFR
ISSUED: SEPTEMBER 9, 1988 REPQORT: VB-1360
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2.19 KINDS OF OPERATION EQUIPMENT LIST {(Continued)

Number  |Types of Operation and Remarks
System Required (DAY, NIGHT, VER_ and [FR)
3. FLIGHT CONTROLS
Elevator and Rudder
Trim Position
Indicator 1ca, DAY, NIGHT, VFR, IFR
4. FUEL
Fuel Pressure
Indicator 1 DAY, NIGHT, VFR, IFR
Fuel Quantity
Indicating System 2 DAY, NIGHT, VFR, IFR
5. INSTRUMENTA-
TION - ENGINE
Tachometer 1 DAY, NIGHT, VFR, TFR
Oil Pressure
Indicator i DAY, NIGHT, VFR, IFR
Qil Temperature
Indicator 1 DAY, NIGHT, VFR, IFR
6. INSTRUMENTA-
TION - FLIGHT
Airspeed Indicator 1 DAY, NIGHT, VFR, IFR
Altimeter 1 DAY, NIGHT, VFR, IFR
Magnetic Compass 1 DAY, NIGHT, VFR, IFR
7. LIGHTS -
EXTERNAL
Position Lights
a. Lift Wing - Red 1ea. NIGHT, VFR, IFR
b. RightWing - Green 1ea. NIGHT, VFR, IFR
¢. Tail - White 1 ea. NIGHT, VFR, IFR
Anti-Collision
(Strobe) Lights 2ea. NIGHT, VFR, I[FR
8. LIGHTS -
COCKPIT
Instrument Lights AR NIGHT, VFR,IFR
REPORT:; VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-28-161, CADET LIMITATIONS

2.19 KINDS OF OPERATION EQUIPMENT LIST (Continued)

Number | Types of Operation and Remarks
System Required| (DAY, NIGHE, VFR, and [FR)
9. PNEUMATIC! "
VACUUM
Vacuum Pump ] [DAY, NIGHT. IFR
Gyro Suction
Indicator 1 DAY. NIGHT, IFR
NOTE

The above system and cquipment list does not
include specific flight instruments and commun-
ication;navigation equipment required by the
FAR Part ¢l and 135 operating requircments.

2.21 FUEL LIMITATIONS

{a) Total Capaacity 50 U.S. GAL
() Lnusable Fuel 2 U.S. GAL
The unusable fuel for this airplane has
been determined as 1.0 gallon in each
wing in critical flight attitudes.
(¢) Usable Fuel 48 1.S. GAL
The usable fuel in this airpiane has been
determined as 24.0 gallons in cach wing.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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2.23 PLACARDS
In full view of the pilot:

THIS AIRPLANE MUST BE OPERATED AS A
NORMAIL OR UTHITY CATEGORY AIRPLANE IN
COMPLIANCE WITH THE OPERATING
LIMITATIONS STATED IN THE {"ORM OF
PLACARDS, MARKINGS AND MANUALS.

ALL MARKINGS AND PLACARDS ON THIS
AIRPLANE APPLY 10 ITS OPERATION AS A
UTILITY CATEGORY AIRPLANE. FOR NORMAL
AND UTILITY CATEGORY OPERATION. REFER
TO THE PILOT'S OPERATING HANDBOOK.

NO ACROBATIC MANEUVERS ARE APPROVED
FOR NORMAIL CATEGORY OPERATIONS. SPINS
ARE PROHIBITED FOR NORMAI AND UTILITY
CATEGORY.

In full view of the pilot:

TAKEOI't CHECKLIST

Fuel on proper tank Seat backs erect
Electric fuel pump on Fasten belts /harness
Engine gauges checked Trim tab - set

Flaps - set Controls - free
Carb. heat off Door - latched
Mixture set Air conditioner off

Primer locked

LANDING CHECKLIST

Fuel on proper tank Flaps - sct (White Arc)
Mixture rich Fasten belts/harness
Electric fucl pump on Air conditioner off

Scat backs erect

In air conditioned aircraft, the AIR COND OFF item in the takcoff and
landing checklists above, is mandatory.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 19838
2-8



PIPER AIRCRAFT CORPORATION SECTION 2
PA-28-161, CADET LIMITATIONS

2.23 PLACARDS (Continued)

In full view of the pilot, in the area of the air conditioner control panel
when the air conditioner is instalied:

WARNING AIR CONDITIONER MUST BE OFF
TO INSURE NORMAIL TAKEOYF CLIMB PERFOR-
MANCE.

Adjacent to upper door latch:

ENGAGE LATCH BEFORE FLIGHT

In full view of the pilot:
Va =111 KIAS AT 2325% (SEE P.O.H.)

UTILITY CATEGORY OPERATION - NO AFT
PASSENGERS ALLLOWED,

DEMO. X-WIND 17 KTS.

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

OIl. COOLER WINTERIZATION PLATE 1O BE
REMOVED WHEN AMBIENT TEMPERATURE
EXCEEDS 50°F.

In full view of the pilot:

UTILITY CATEGORY OPERATION ONLY
(1) NO AFT PASSENGERS ALLOWED.
(2) ACROBATIC MANEUVERS ARE LIMITED 10O
THE FOLLOWING:

ENTRY SPLED
SPINS PROHIBITED

STELP TURNS 111 KIAS
[LAZY EIGHTS 111 KIAS
CHANDELLES 111 KIAS

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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2.23 PLACARDS (Continued)
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.

Adjacent to fuel filler caps:

FUEL - 100 OR 1001.L AVIATION GRADE

Adjacent to fuel filler caps:

AVGAS ONLY

s

GRADE GRADE
100LL 100

On aft closeout panel:

MAXIMUM BAGGAGE THIS COMPARTMENT 50 LBS

SEE THE LIMITATIONS SECTION OF
THE PILOTS OPERATING HANDBOOK.

On floor forward of baggage compartment:

NO BAGGAGE THIS COMPARTMENT

SEE THE LIMITATIONS SECTION OF
THE PILOTS OPERATING HANDBOOK.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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2.23 PLACARDS (CONTINUED)
On instrument panel near nonfunctional gear select handle (when
installed):

GEAR SELECT
NON-FUNCTIONAL
SIMULATOR ONLY

On center support above compass:
CAUTION

COMPASS
CAL. MAY
BE IN ERROR
WITH ELECT.
EQUIPMENT
OTHER THAN
AVIONICS ON

1SSUED: DECEMBER 16, 1988 REPORT: VB-1360
REYISED: APRIL 4, 1989 2-11
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SECTION 3

EMERGENCY PROCEDURES

3.1 GENERAL

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

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

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

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

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

ISSUED: SEPTEMBER 9, 1988 REPORT: YB-1360
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Most basic emergency procedures are a normal part of pilot training.
The information presented in this section is not intended to replace the
training. This information is intended to provide a source of reference for
the procedures which are applicable to this airplane. The pilotshould review
standard emergency procedures periodically to remain proficient in them.

3.2 AIRSPEEDS FOR SAFE OPERATIONS
3.2a STALIL SPEEDS

2325108 (0° FIAP) <« oo ee e e e 50 KIAS
23251bs (Full Flap ..o e e e 44 KIAS

3.2b MANEUVYERING SPEEDS

2325 S . s e I1E KIAS
S A L Y P B8 KIAS

3.2¢ NEVER EXCEED SPEED
Never Exceed Speed . ... ..o 160 KIAS
3.2d POWER OFF GLIDE SPEED

232505 (0P Flap) oo 73 KIAS

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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3.3 EMERGENCY PROCEDURES CHECKLIST

3.3a ENGINE FIRE DURING START (3.7}

Lo 7 13 (PR S CRANK ENGINE
1% B S A £ <IN PR IDLE CUT-OFF
15} & 1 4.4 [T I TR I QOPEN
Flectric Fuel PUump . ..o OFF
Fucl Selector v o v e it ie it e et a e OFF

Abandon if fire continues

3.3b ENGINE POWER LOSS DURING TAKEOFF (3.9)
If sufficient runway remains for a normal landing, land straight ahead.

If insufficient runway remains:

Maintain safe airspeed

Make only shallow turn to avoid obstructions
Flaps as situation requires

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

FUel SeleCtOr «cv e et et et e e SWITCH to tank

containing fuet
Electric Fuel Pump . .. ...covviiiiiiiiiiianes CHECK OX
MAKEULC s o e v e e e e et inner e mo i an it nansananann CHECK RICH
Carburetor Heat .. vvvr oo i e ie it iiacaein ey ON
|2 w0 1 1=] PP 1.OCKLD

If power is not regained. proceed with power off landing (3.3d}.

3.3¢ ENGINE POWER 1.0SS IN FLIGHT (3.11)

Fuel Selector .ot SWITCH to tank

containing fuel
Flectric Fuel Pump .. ... v e ON
1% ED S 110 5 PP UPIPUN R S N RICH
Carburetor Heat ... ... e ON
Engine GAUges ... .oooiiivrinnneen. CHECK for indication

of cause of power loss

1ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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3.3c ENGINE POWER LOSS IN FLIGHT (3.11) (Continued)

Primer. ... CHECK LOCKED
If no fuel pressure isindicated, check tank selector position to be sure it
is on a tank containing fuel.

When power is restored:
Carburetor Heat ... ... i OFF
Electric Fuel Pump . ... ..o OFF

If power is not restored, prepare for power off landing (3.3d),
Trnm for 73 KIAS

3.3d POWER OFF LANDING (3.13)

Locate suitable field.

Establish spiral pattern.

1000 fi. above field at downwind position for normal landing
approach. When field can casily be reached siow to 63 KIAS for
shortest landing.

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

When committed to landing:

001231 SRS OFF
BATT MASTR SWICh ..ttt in it ieannnanseses OFF
ALTR SwWitch ..ot i v it e et nanaens OFF
Frel Selector oot i i e e OFF
1Y £ G €3] =TSP IDL.E CUT-OFF
Seat Belts and Harnesses ..o v e i iiiienaneennns TIGHT

3.3¢ FIRE IN FLIGHT (3.15)
Source Of FIre + vt e i it e et tasonannn CHECK

Electrical fire {smoke in cabin):

BATT MASTR SWitch oot e OFF
ALTR SWItCh oo vttt e i et et ie e e iaae i OFF
A IIES o e e e e r e e r s e e OPEN
Cabinn Hett. ot ettt e it et ee e ce i ey OFF

[.and as soon as practical.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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33e FIRL IN FLIGHT (3.15) (Continued)
Engine fire:

LUCT S CIOr e e e et eaaa e OFF
TRFOUEC i et e ae e st sa e saee s enreaa CIOSED
IVIEXLRITC e rer e s e, IDLE CUT-OFE

Electric Fuel Pump . CHECK OFF

DICITOSIEr et ODF
Proceed with POWER OFF LANDING procedure (3.3d).
NOTE

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

3.3f LOSS OF OIL PRESSURE (3.17)

Land as soon as possible and investigate cause.

Prepare for power off landing (3.3d).

3.3g LOSS OF FUEL PRESSURE (3.19}

Flectne Fuel PUmD e ON
Fuel Selector . CHLECK on TANK CONTAINING 1‘ULL

3.3h HIGII OIL TEMPERATURE (3.21)

Land at nearest airport and investigate the problem.

Prepare for power off landing ¢3.3d).

3.3i ELLECTRICAL FAILURES (3.23)

NOTE

When operating with light clectrical load and a
fulty charged battery. the Alternator Inop. light may
illuminate due o minimal alternator output. 11" the
alternator is functional a slight increase in electrical
toad should extinguish the Tnop. indication.

ALT annunciator fight illuminated:
ANIMCICE it CHECK (o VERILIYY inop. alt.

I ammeter shows zero:
ATTR SWICR Lo OFF

Reduce etectrical Toads to minimum:

ALTNTR. FIELD Ctrenit Breaker ... CHECK and RESET as required
ATTR SWICR ot ON
ISSUED: SEPTEMBLER 9, 1988 REPORT: VB-1360
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3.3i

3.3j

ELECTRICAL FAILURES (3.23) (Continued)

II" power not restored:

ALTR Switch o e e, OrF

[ alternator output cannol be restored, reduce electrical Toads and
land as soon as practical. The battery is the only remaining source of
clectrical power.

ELECTRICAL OVERLOAD (Alternator over 20 amps above known

electrical load) (3.25)

ALTR SWILCH et e ON
BATT MASTR SWICh. oo QFL
[ alternator loads are reduced:
Electrical Load..ooevicncccccccee GG REDUCTE 0 Minimium
Land as soon as practical,
NOTLE

Due (o increased system voitage and radio

lrequency noisce. operation withh AL switch ON

and BATT switch OFF should be made only

when required by an electrical systemy lailure,

Il alternator loads are not reduced:
F I 1 [T ¢ TR o1
BATT MASTR Swilch ool AS REQUIRLED

Land as soon as possible. Anticipate complete celectrical fatlure.

3.3k SPIN RECOVERY (3.27)

TITOUIC Lottt e e e ean e e e 3L
ATICTOMS i et e e et aa s aeeaaes NLUTRAL
RUUUCT (i e e FULL OPPOSITE w

DIRECTION of ROTATION
Comtrod Wheel e, FULL FORWARD
RUBUCT oot NEUTRAL {when

rotation stops)
Contredl Wheel oo hAS REQUIRED 0 SMOOTHLY
REGAIN LEVEL FLIGITE ATTTTURE

RETORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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3.3m OPEN DOOR (3.29)

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

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

Cabin VENIS 1ot ettt ceiiiaan i CIL.OSE
Storm WINAOW ... iuure it s mas oo OPEN
If upperlatch is open ... . eet i LLATCH
It side latch if open............. ..., PULL on ARMREST while

moving latch handle to
LATCH position.

1f both latches are open........ ... ... LLATCH SIDE LATCH
then TOP LATCH.

3.3n ENGINE ROUGHNESS (3.31)

Carburetor Heat ... ... ooty ON
If roughness continues after one minute:
Carburetor Heat .. ... .o it ieraanannn OFF
MIXEUTE v s s e et et e ae ADJUST for MAXIMUM
SMOOTHNESS
Electric Fuel Pump......ooi i ON
Fuel Seleclor .. .vr e een it iiieiiiiiannns SWITCH TANKS
Engine Gauges. .. .c.vverivr e anrarnnrreeecaarseens CHECK
Magneto SWIteh .. ..o L then R

then BOTH

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

Preparc for power off landing (3.3d).
NOTE

Partial carburctor heat may be worse than no
heat at all, since it may melt part of the ice
which will refreeze in the intake system.
Therefore, when using carburetor heat always
usc full heat; and, when icc is removed, return
the control to the [ull cold position.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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3,30 CARBURETOR ICING (3.33)

Carburetor Heat oo i e ittt iinean i anen ON

13 38 €A Uy ADJUST for MAXIMUM
SMOOTHNESS

REPORT: VYB-1360 ISSUED: SEPTEMBER 9, 1988
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3.5 AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

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

3.7 ENGINE FIRE DURING START (3.3a}

Engine fires during start arc usually the result of overpriming. The first
effort to extinguish the firc is to attempt an engine startin order to draw the
excess fuel back into the induction system.

If a fire is present before the engine has started. try to draw the fire back
into the engine by moving the mixturc control to idle cut-off, opening the
throttle, turning OFF the electric fuel pump and fuel selector. while cranking
the engine.

If an external fire extinguishing method is used, set the mixture control
to idle cut-off. and turn OFF the electric fuel pump and fuel sciector.

39 ENGINE POWER L.0OSS DURING TAKEOFF (3.3b)

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

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

If insufficient runway remains, maintaina safe airspeed and make onlya
shallow 1urn if necessary to avoid obstructions. Use of {laps depends on the
circumstances. Normally, flaps should be fully extended for touchdown.

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

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

If power is not regained, proceed with the Power Off Landing procedure
(refer to the emerpency checklist (3.3d) and paragraph 3.13).

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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3.11 ENGINE POWER LOSS IN FLIGHT (3.3¢)

Complete engine power loss is usually caused by fuel flow interruption,
and power will be restored shortly after fuel flow is restored. If power loss
occurs at a low altitude, the first step is to prepare for an emergency landing
{refer to paragraph 3.13). Trim the airplane for best gliding angle (73 KIAS),
and look for a field suitable for landing.

If altitude permits, switch the fuel selector to unother tank containing
fuel and turn the electric fuel pump ON. Move the mixture control to RICH
and the carburetor heat to ON. Check the engine gaugesforan indication of
the cause of the power loss. Check to ensure the primer is locked . [f no fuel
pressure is indicated , check the tank selector position to be sure itis ona tank
containing fuel.

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

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

If time permits, turn the ignition switch to L then to R then back to
BOTH. Move the throttle and mixture control levers to different settings.
This may restore power if the problem is too rich or too lean a mixture or if
there is a partial fuel system restriction. Try other fuel tanks. Water in the
fuel could take some time to be used up, and allowing the engine to windmill
may restore power. 1f power loss is duc to water, fuel pressure indications
will bc normal.

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

1f power is not regained, proceed with the Power Off Landing procedure
(refer 10 the emergency checklist (3.3d) and paragraph 3.13).

3.13 POWER OFF LANDING (3.3d)

If loss of power occurs at altitude, trim the aircraft for best gliding angle
(73 K1AS) and look for a suitable field. If measures taken to resiore power
are not effective, and if time permits, check vour charts for airports in the
immediate vicinity; it may be possible to land at one if you have sufficient
altitude. If possible, notify the FAA by radio of your difficulty and
intentions. If another pilot or passenger is aboard. let him help.

REPORT: VB-1360 1SSUED: SEPTEMBER ¢, 1988
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3.13 POWER OFF LANDING (3.3d) (Continued)

When a suitable field has been located, establish a spiral pattern around
it. To make a normal landing approach, try to be at 1000 feet above the field
at the downwind position. When the field can easily be reached, slow 1o 63
KIAS for the shortest landing. Excess altitude may be lost by widening the
pattern, using flaps, slipping. or a combination of these.

When committed to a landing, turn OFF the battery master (BATT
MASTR). alternator (ALTR), and ignition switches. Flaps may be used as
desired. Turn the fuel selector valve to OFF and move the mixture to idle
cut-off. The seat belts and shoulder harnesses should be tightened.
Touchdown should normally be made at the lowest possible airspeed with
full flaps extended.

3.15 FIRE IN FLIGHT (3.3¢)

Because the necessary course of action differs somewhat in each case, it
is essential that the source of the fire be identificd promptly through
instrument readings, characteristics of the smoke, or other indications.

First check for the source of the fire.

[ smoke in the cabin indicates an electrical fire. turn the battery master
{(BATT MASTR) and alternator (AL TR) switches OFF, open the cabin
vents, and turn the cabin heat OFF. A landing should be madc as soon as
possible.

If an engine fire exists, switch the fuel selector OFF and close the
throttle. Set the mixture to idle cut-off and turn the electric fuel pump OFF.
In all cases, the heater and defroster should be OFF. If radio communication
is not required, select the battery master and alternator switches OFF.
Proceed with Power Off Landing procedure (refer to paragraph 3.13).

NOTE

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

ISSUED: SEPTEMBER 9, 1988 REPORT VB-1360
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3.17 LOSS OF OIL PRESSURE (3.3f)

LLoss 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 oi! pressure indication may signify oil exhaustion or
may be the result of a faulty gauge. Ineither case, proceed toward the nearest
airport, and be prepared for a forced landing. Since the engine may stop
suddenly, if the problem is not a pressure gauge malfunction, maintain
altitude until such time as a dead stick landing can be accomplished. Don't
change power settings unnecessarily, as this may hasten complete power
loss.

Depending on the circumstances. it may be advisable to make an off
airport landing while power is still available, particularly if otherindications
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 a power off landing (refer to
paragraph 3.13).

33.19 1.0SS OF FUEL PRESSURE (3.3g)

If 1oss of fue! pressure occurs, turn ON the electric fuel pump and check
that the fuel selector is on a tank containing fuel.

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

3.21 HIGH OIL TEMPERATURE (3.3h)

An abnormally high oil temperature indication may be caused by a low
oil level, an abstruction in the oilcooler, damaged or improper baffle seals, a
defective gauge. or other causes, Land as soon as practical atanappropriate
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 2 mechanic investigate the problem. Watch the oil
pressure gauge for an accompanying loss of pressure.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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3.23 ELECTRICAL FAILURES (3.3i)
NOTE
When operating with light electrical Toad and a
fully charged batiery. the Alternator Tnop. light may
illuminaie due to minimal alternator output. If the
alternator is functional aslight increase in electrical
load should extingutsh the Inop. indication,

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

The eleetrical toad should be reduced as much as possible, Check Tor an
open alternator lield circuit breaker.

Next attempt (o reset the overvoltage relay by moving the ALTR switeh o
OFE for one second and then to ON. IF the trouble was caused by a momentary
overvoltage condition (16.5 volts and up) this procedure should return the ammeter
Lo @ normal reading.

IT the ammeter continues o indicale ZLRO output, or il the alternator will
not rematn resel. wen off the ALTR switch, maintain minimun cleetrical load
and tand as soon as practical. All electrical foad is being supplicd by the battery.

3.25 ELECTRICAL OVERLOAD (Aliernator over 20 amps above known
clectrical load) (3.3))

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

‘Turn the BATT MASTR switch OFF and the ammeter should decrease.
Turn the BATT MASTR switch ON and continue (o monitor the ammeter. [ the
alternator output does not decrease within 5 minutes, (urn the BATT MASTR
switch OFF and Tand as soon as possible. All electrical loads are being supplied
by the alternator,

NOTE
Duc (o increased system voltage and radio
{requency notse. operation with the ALTR switch
ON and the BATT MASTR switch OFF should be
made only when required by an electrical failure,

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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3.27 SPIN RECOVYERY (3.3k)

Intentional spins are prohibited in this airplane. I a spin s ihadvertently
cntered, immediately move the throtile 1o idle and the atlerons to neutral.

[ull rudder should then be applied opposite 1o the direction of rotation
followed by control wheel full forward. When the rotation stops, neutralize
the rudder and case back on the control wheel as required (o smoothly regain
a level flight attitude,

3.29 OPEN DOOR (3.3m)

The Cadet’s cabin door is double latched, so the chance of it opening
at both the top and bottom in flight arc remote. However, should the upper
latch not be closed, or the side latch not be tully engaged. the door may spring
partially open at takeotf or soon alterward.

If both the upper and side latches have not been engaged. the door will trail
slightly open, resulting in unpleasant air and propeller noise. and a slight
reduction in airspeed. A partally open door will not alfeet normal flight
characteristics, and a nornal landing can be made.

To close the door in Might. slow the airplane to 89 KIAS. close the cabin
vents and open the storm window. I the top latch is open. Tatch i 11 the side
latch is open. pull on the anmrest while moving the lateh handle to the Tatched
position. Il both Tatches arc open. close the side Jateh first, and then the top
latch.

3.31 ENGINE ROUGHNESS {3.3n)

Lingine roughness is usually due to carburetor icing which is indicated by a
drop in rpm, and may be accompanied by a stight loss of airspeed or altitude. IT
oo much ice is allowed to accumulate, restoration ol full power may not be
possible: therefore, prompt action is required.

Turn carburetor heat on (see Note). Rpm will deercase slightly and
roughness will increase, Wail for a decrease in engine roughness or an increase
in rpm, indicating ice removal. It there s no change in approximately one
minute. return the carburetor heat 1o OFLR

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
314



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

3.31 ENGINE ROUGHNESS (3.3n) (Continued)

1f the engine is still rough, adjust the mixture for maximum smoothness.
The engine will run rough if the mixture is too rich or too lean. The electric
fuel pump should be switched to ON and the fuel selector switched to the
other tank to see if fuel contamination is the problem. Check the engine
gauges for abnormal readings. If any gauge rcadings are abnormal, procced
accordingly. Move the magneto switch to L then to R, then back to BOTH.
If operation is satisfactory on either magneto, proceed on that magneto. at
reduced power, with mixture full RICH, to a landing at the first availabie
airport,

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

NOTE

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

3.33 CARBURETOR ICING (3.30)

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

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

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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SECTION 4

NORMAL PROCEDURES

4.1 GENERAL

This section provides the normal operating procedures for the PA-28-
161, Cadet airplane. Al of the normal operating procedures required by the
FAA. as well as those procedures which have been determined as nccessary
for the operation of the airplane, as determined by the operating and
designed features of the airplane, are presented.

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

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

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

The second part of this scction contains the amplified normal
procedures which provide detailed information and explanations of the
procedures and how to perform them. This portion of the section is not
intended for use as an inflight reference due to the lengthy explanations. The
short form checklists shouid be used onthe ground and in tlight. Numbersin
parcnthescs after each paragraph title indicate where the corresponding
checklist can be [ound.

ISSUED: SEPTEMBER 9, 1988 REPORT:; VB-1360
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4.3 AIRSPEEDS FOR SAFE OPERATIONS

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

Performance for a specitic airplane may vary from published figures
depending upon the equipment instailed; the condition of the engine,
airplane and equipment; atmospheric conditions and piloting technigue,

(a) Best Rate of Climb Speed 79 K1AS
(b} Best Angle of Climb Speed 63 KIAS
{c) Turbulent Air Operating Speed (See Subsection 2.3) 111 KEAS
(d} Maximum tlap Speed 103 KIAS
(¢) landing Final Approach Speed {Flaps 40°) 63 K1AS
(f) Maximum Demonstrated Crosswind Velocity 17 KTS
REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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WALK-AROUND
) Figure 4-1
4.5 NORMAL PROCEDURES CHECKLIST
4.5a Preparation (4.9)
Airplane Status ............. . ... AIRWORTHY, PAPERS
ON BOARD
Weather ..o e, SUITABLE
Baggage......oooniiiiiiiin s WEIGHED, STOWED, TIED
Weightand CG.......... oo ivnennn. WITHIN LIMITS
( Navigation .. ..ot it aaa s PLANNED
Charts and Navigation Equipment................. ON BOARD
Performance and Range.............. COMPUTED AND SAFE
CAUTION

The flap position should be noted before
boarding the airplane. The flaps must be placed

N in the UP position before they will lock and
support weight on the step.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
4-3



SECTION 4 PIPER AIRCRAYT CORPORATION
NORMAL PROCEDURES PA-28-161, CADET

4.5b Preflight Checklists (4,11)

COCKPIT (4.11a)

Control Wheel .. ... i RELEASE BELTS
Circuit Breakers. .o oot i e e IN
AVIONICS o o ettt e e e e e e e e e e OFF
Parking Brake ... o i i e e e SET
Flectric Switches ..o i i i e, OFF
Magneto SWItch .. o . e e OFF
MIXIUrC . o oo e IDILE CUT-OFF
BATT MASTR SwWitch .0 vtii it iiiiineeieeianean ON
Fuel Quantity Gauges . ... CHECK
Annunciator Panel ... o e e, . CHECK
BATT MASTR SWitch .o ie it i it v i venns OFF
Fhght Controls ... .. ... i an CHECK
Flaps o e e CHECK
TEIm e e CHECK, SET NEUTRAL
Pitot Drain......... .. . .. DRAIN, CLOSE
Statie DIrain Lo i e DRAIN, C1.OSE
WINdOWS . o oo e e e CHECK, CLEAN
B < 7o U STOW
Baggage. . . i e e e SECURE

RIGHT WING (4.11b)

Wing ... FREE of ICE, SNOW, FROST
Control Surfaces .......oooviion i, CHECK for interference -

CIL.LEAR ol ICE, SNOW, FROST
Hinges.oooronn e e CHECK for interference
Static Wicks . Lo e CHECK
Wing Tipand Lights ..o o CHECK
Fuel Tank.. ... oo oo CHECK supply

visually - SECURE CAPS
CAUTION
When draining any amount of fuel. care should

be taken to ensure that no fire hazard exists
before starting engine.,

Fuel Tank Sump ... ... ... DRAIN, CHECK for water,
sediment and proper fuel
Fuel Vent o e, CLEAR
Tie Downand Chock .o in i ey REMOVE
REPORT: V¥B-1366 ISSUED: SEPTEMBER 9, 1988
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4.5b Preflight Checklists (4.11) (Continued)
RIGHT WING (4.11b) {Continued)

Main Gear Sl ..o vt v e i e et it eaanen e araaran PROPER
INFLATION (4.50 in.)
FTE e v e et et et et e CHECK
Brake Block and DiISC oot i ittt ee et CHECK
Fresh Alr Inlet .o it ittt caansanns CI.LEAR
NOSE SECTION (4.11¢)
Fueland O} ...t CHECK FOR [.EAKS
COWEINgG oottt e SECURE
Windshield. ... ..o e e ... CLEAN
Propeller and Spinner ..............ovovennoenei.., CHECK
A INIEtS ottt e et e it e e e CLEAR
Alternator Belt ... ieeiiins CHECK TENSION
Landing Light ... oo o i e CHECK
NOSe Chock oo vt e e e e ea e aenans .. REMOVE
Nose Gear StrUb ..ot ittt i et e icataaronannnn PROPER
INFLATION (3.25 in.)
NOse WHheel TIIE oot ovv it icee et e anacnnanenas CHECK
[ @ ] 1 A AP CHECK LEVEL
Dipstick .ovvvvninn i PROPERLY SEATED
Fuel Strainer . ... ..o .. DRAIN, CHECK for water,

sediment and proper fuel

LEFT WING (4.11d)

WINg ..ot FREE of ICE. SNOW, FROST
Fresh Alr Inlet ..ot eraia e et ianvne s CLEAR
Main Gear Strut . ..ot vt i e ea e ce st i inannnn PROPER
INFLLATION (4.50 in.)

B D AU AP CHECK
Brake Block and DISC ..o ottt e CHECK
Fuel Tank Sumps............o.ovvn DRAIN, CHECK for water,
sediment and proper fuel

R Ty S 1L RN CLEAR
Tic Downand Chock ... . i, REMOVE
Fuel Tanks. . ..o i e CHECK supply
visually - SECURE CAPS

Pitot:Static Head ... ... .o REMOVE COVER -
HOLES CL.EAR

Wing Tipand Lights ... ... v, CHECK
Control Surfaces. ... oo CHECK for interference -

FREF of ICE. SNOW, FROST

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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4.5b Preflight Checklists (4.11) (Continued}

LEFT WING (4.11d} (Continued)

Hinges ...t CHECK for interference
Static WiCKS . . oo e e CHECK
FUSELAGE (4.11e)

ANICIIAS . vt vttt et e e et CHECK
Empennage..........c.oo i FREE of ICE. SNOW, FROST
Fresh Air Inlet. . ... . e CLEAR
Stabilator and Trim Tab ............... CHECK for interference
T DI OWI ot ettt e e e e REMOVE
BATT MASTR Switch ... i ittt iece i ON
Cockpit Laghting . ... oo i i i ceenaens CHECK
Navand Strobe Lights. ... iiiciiii oo, CHECK
Stall Warning .. ... e CHECK
Pitot Heat .ot e CHECK
AN SWICBES ot i e e, OFF
PasSEngers .. e ... BOARD
Cabin Door oot e CI1.OSE and SECURE
Seat Belts and Hamnesses .. ................. FASTEN - CHECK

interia reel

4.5¢ Before Starting Engine Checklist {(4.13)

BEFORE STARTING ENGINE (4.13)

Brakes . . o e e SET
Carburetor Heat ...... ..o iiiiernenen FULI. OFF
Fuel Selector ... DESIRED TANK
AVIOTHCS 4ottt vttt e ottt atm i iatnanetnansronnae OFF
ALTR Switch .o i i e ON
4.5d Engine Start Checklist (4.15)
NORMAIL START - COLD ENGINE {4.15a)
Throttle ..o e s 14 INCH OPEN
BATT MASTR Switch ... . ON
Flectric Fuel Pump ... ..o i ON
MIXEULE . e e e FULIL RICH
R 223 = PR ENGAGE
Throttle ..o i ADIJUST
Ol Pressure ... iniirnenian, e e CHECK
If engine does not start within 10 sec., prime and repeat starting
procedure.
REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER AIRCRAFT CORPORATION SECTION 4
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4.5d Engine Start Checklist (4.15) (Continued)
NORMAL START - HOT ENGINE (4.15b)

TheOttlE vt i e s 4 INCH OPEN
BATT MASTR Switch .. i i ON
Electric Fuel PUmp .. ..ottt iiiin e nonanns ON
MIXEUTE o ottt it e e FULL RICH
IS 721 w15 o NP ENGAGE
181 0TS L ADJUST
Ol PIESSUIE .. vt v it it e e iacssssaranniaeraans CHECK
ENGINE START WHEN FLOODED (4.15¢)
Throttle . o e e e e OPEN FULL
BATT MASTR Switch ... .. o it ON
Electric Fuel Pump .. ... ..ot i i anes OFF
MIXEUTE . Lo ettt IDLE CUT-OFF
1] T -2 S e ENGAGE
MIKIUTC . ettt et it inen e e et i ennes ADVANCE
0T 034 1 (-3 UGG RETARD
Ol PIeSSUIE « . ittt tvrrir s aasiasanaoorinannnnens CHECK
ENGINE START WITH EXTERNAL POWER SOURCE (4.15d)
BATT MASTR Switch ... .o i QFF
All Eleetrical EQUIpMENt ..o v evetniieniiriier e anns QOFF
Terminals .. .u vt e CONNECT
External Power Plug ........coiiiiiii i, INSERT in
receptacle
NOTE

For all normal operations using the PEP
jumper cables, the battery master switch should
be OFF. However, itis possible to use the ship’s
battery in parallel by turning the battery master
switch ON. This wili give longer cranking
capabilities, but wiil notincrease the amperage.

CAUTION

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

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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4.5d Engine Start Checklist (4.15) (Continued)

ENGINE START WITH EXTERNAL POWER SOURCE (4.15d)
{Continued)

Proceed with normal start

Throttle. ... o LOWEST POSSIBLE
RPM

External Power Plug ... ... .. ...0.... DISCONNECT from
receptacle

BATT MASTR Switch ............. ON - CHECK AMMETER
O Pressure .. ..o e e CHECK

4.5¢ Engine Warm-1l'p Checklist (4.17)

ENGINE WARM-UP (4.17}
Throttle . ... e 800 to 1200 RPM

4.5f Taxiing Checklist (4.19)

4.5g

TAXIING (4.19)

Parking Brake ... ... 0 ... RELEASF
Taxi Arca ... CLEAR
Throttle ... ..o APPLY SLOWLY
Brakes . ... e CHECK
B0 3 CHECK

Ground Check Checklist (4.21)
GROUND CHECK (4.21)

Parking Brake ... . SET
Theottle . oo e e 2000 RPM
Magnetos ... e max. drop {75 RPM

-max. diff. 50 RPM
Vaculum. oo e e 48 to5.1in. Hg
Ol Temperature ... e CHECK
O1l Pressure ..o e e e CHECK
Al Conditioner . ..o e CHECK
Annunciator Pane! ... ... PRESS-TG-TEST
Carburetor Heat ... e CHECK

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

REPQORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER ATIRCRAFT CORPORATION SECTION 4
PA-28-161, CADET NORMAL PROCEDURES

4.5g Ground Check Checklist (4.21) (Continued)

GROUND CHECK (4.21) (Continued)

Electric Fuel Pump . ......vviniiiimii i, OFF
FUuel Pressure v v e ivrne e ieasinaeannoonononneneas CHECK
IOt . v v e e e e e e et e e RETARD

4.5h Before Takeoff Checklist (4.23)

BEFORE TAKEOFF (4.23)

Battery Master Switch ... ..o i o ON
Alternator Switch .. ..oovii i ON
Flight Instruments. ... .. .ccueit i iiniiiianraanss CHECK
Fuel Selector . .ovvvnviiiiiiniiiieiineennn. PROPER TANK
Electric Fuel Pump.......coveiiiiiiiiiiiii i ON
Engine Gauges . ..ouove e inernininirrnrnnnenaannas CHECK
Carburetor Heat ..., OFF
Seat Backs .. ..ot ERECT
NOTE

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

1Y) D R R ¥ =IOt SET
|2 5 7 N LOCK

NOTE

The inertia reel type shoulder harness should be
given a pull test to check its locking restraint
feature.

NOTE

If the fixed shoulder harness (non-inertial reel
type) are installed for the aft seat occupants
they should be adjusted to provide adequate
restraint.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-28-161, CADET

4.5h Before Takeoff Checklist (4.23) (Continued)

BEFORE TAKFOFT (4.23) (Continued)

Belts Harness. . ... i FASTENED: CHECK
Empty Seats. ... i SEAT BELTS

SNUGLY FASTENED
Faps o e e e e SET
B 05 15« T AU SET
L1018 4] S AP FREE
D OOF © e LLATCHED
A CondILIONeT . e e e OFF

4.5i Takeoff Checklist (4.25)

NORMAL (4.252)

DS o SET
115 2 S P SET
Acceclerate to 45 to 55 KIAS

Control Wheel ... i back pressure to

rotate to climb attitude

0° FLAPS TAKEOFI PERFORMANCE (4.25b)

B aPS e up
Accelerate to 40-50 KIAS (depending on weight)
Control Wheel ... ... ... back pressure to

rotate to climb attitude

Accelerate to and maimtain 44 (o 55 KIAS {(depending on weight) until
obstacle clearance i1s achieved and chimb out at 79 K1AS.

25° FLAPS TAKFOFF PERFORMANCE (4.25¢)

aps o e e 25 {second notch)
Accelerate to 40-50 KIAS (depending on weight)
Control Wheel .. oo oo back pressure to

rotate to climb attitude

Accelerate to and maintain 44 to 55 K1AS (depending on weight) until
obstacle clearance is achieved and climb out at 79 K1AS.

FRIPS « e e e RETRACT SLOW] Y

REPORT: VB-1360 ISSUED: SEPTEMBER 9., 1988
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-28-161, CADET NORMAL PROCEDURES

4.51 Takeoff Checklist (4.25) {Continued)

SOFT FIELD, OBSTACLE CLEARANCE (4.25d)

Flaps ..o i e 259 (second notch)
Accelerate and lift off nose gear as soon as possible. Lift off at lowest
possible airspeed. Accelerate just above ground to 52 K1AS to climb
past abstacle height. Continue climbing while accelerating to best rate
of climb speed, 79 KIAS.

Flaps ... e RETRACT Si.OWLY
SOFT FIELD, NO OBSTACLE (4.25e)

Flaps ..o 25% (second notch)
Accelerate and lift off nose gear as soon as possible. Lift off at lowest
possible airspeed. Accelerate just above ground to best rate of climb

speed, 79 KIAS.

Flaps .. .o e e RETRACT SLOWLY

4.5 Climb Checklist (4.27)

CLIMB (4.27)

Best Rate Climb Speed (Flaps Up) ...l 79 KIAS
Best Angle Climb Speed (Flaps Up) ............... ... 63 KIAS
EnRoute ... e 87 KIAS
Electric Fucl Pump. ... ... oo o OFF at

desired altitude

4.5k Cruise Checklist (4.29)
CRUISE
Reference  performance charts and  Avco-Lycoming Operators
Manual.
Normal Maximum Power ..., s, T56¢
Power ...... ... ... SET per power table
MU . e e ADIJUST
ISSUED: SEPTEMBER 9, 1988 REPORT: ¥B-1360
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-28-161, CADET

4.5m Descent Checklist (4.31)

NORMAL DESCENT (4.31a)

Throttle. ..o i i e 2500 mm
Adrspeed ... e 126 K1AS
MIXEUTE . o e i e e s RICH
Carburetor Heat .............. . i iinia .. ON if required

POWER OFF DESCENT (4.31b)

Carburetor Heal ...t oan ON if required
TRIOtlE . o oo e CI.OSE
Adrspeed ... AS REQUIRED
3 B3 47 (=3 U AS REQUIRED
Power ... i VERIFY with throttle

EVERY 30 SECONDS

4.5n Approach And Landing Checklist (4.33)

APPROACH AND LANDING (See charts in Section 5) (4.33)

Fuel Selector ... v PROPER TANK

Seat Backs .. o e i i i e ERECT

Belts: Harness. . . ... i FASTEN:CHECK
NOTE

If the fixed shoulder harness (non-inertia reel
tvpe) is 1nstailed, it must be connected to the
scat belt and adjusted to allow proper
accessibility 1o all controls including fuel
selector. flaps. trim, ete, while maintaining
adequate restraint for the occupant.

NOTE

I the nertia rec! type shoulder harness is
installed, a pull test of 118 locking restraint
feature should be performed.

Electric Fuel Pump. ... o i i cne e ON
ML . o e e e e SET
REPORT: VB-1360 ISSUFED: SEPTEMBER 9, 1988
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4.5n

450

Approach And Landing Checklist (4.33) (Continued)

APPROACH AND LANDING (See charts in Section 5) (4.33)
(Continued)

DS o it i e SET - 103 KIAS
MAXIMUM

Alr Conditioner. .. ...t i e i e i, OFF

Trim to 70 K1AS

Final Approach Speed {Flaps40°). . .......coovvnat 63 KIAS

Stopping Engine Checklist (4.35)

STOPPING ENGINE (4.35)

Flaps c. v e RETRACT
Electric Fuel Pump....... ... oo OFF
Electrical Switches ... v it i it it rna e caaans OFF
AL Conditioner. .o v vt ettt it e OFF
RAIOS . v v v v e ettt ie it it tnar et carsas s OFF
Throttle . ... e e e i i FULL AFT
MIXEUTC . ot i et e e cae e maae e eans IDLE CUT-OFF
MAGOEIOS o vttt e ittt it e OFF
ALTR Switch ........vnvnts e e e OFF
BATT MASTR Switch ..o v i i ei e e e OFF
B 15 2 USRI SET
NOTE

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

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

Mooring Checklist (4.37)
MOORING (4.37)

Parking Brake ... e SET
Control Wheel . . ... ... ... ... .. ... . ... SECURE with belts
Flaps oo e FULL UP
Wheel Chocks oo oot e e et eienns IN P1.ACE
T DD OWMS -ttt e e e e e e SECURE
ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360)
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.

4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

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

49 PREPARATION (4.5a)

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

CAUTION

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

4.11 PREFLIGHT CHECK (4.5b)
4.11a Cockpit (4.5b)

Upon entering the cockpit, rclease the seat belts securing the control
wheel, check that all circwit breakers are in, turn OFF all avionics
equipment, and set the parking brake. Ensure that all electrical switchesand
the magneto switch arc OFF and that the mixture isin idle cut-off. Turn ON
the battery master (BATT MASTRY} switch. check the fuel quantity gauges
for adequate supply and check that the annunciator panel illuminates. Turn
OFF the battery master (BATT MASTR) switch. Check the primary flight
contrals and flaps for proper operation and set the trim to neutral. Open the
pitot and static drains to remove any moisture that has accumulated in the
lines. Check the windows for cleanliness. Properly stow the tow bar and
baggage and secure.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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4.11b Right Wing (4.5b)

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 firmiy attached and in
good condition, Check the wing tip and lights for damage.

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

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

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, check the landing gear. Check the gear strut for proper inflation;
there should be 4.50 +; -~ 0.25 inches of strut exposure under a normal static
load. Check the tire for cuts, wear, and properinflation, Make a visual check
of the brake block and disc.

Check that the fresh air iniet 18 clear of foreign matter.

4,11¢c Nose Section (4.5b)

leakage and that the cowling is secure. Check the windshield and clean if
necessary. The propelier and spinner should be checked for detrimental
nicks, cracks, or other defects. The air inlets should be clear of obstructions
and check the aiternator belt for proper tensien. Thelanding light should be
clean and intact.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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4.11c Nose Section {4.5b) (Continued)

Remove the chock and check the nose gear strut for proper inflation,
there should be 3.25 +/- 0.25 inches of strut exposure under a normal static
load. Check the tire for cuts, wear, and proper inflation. Check the engine
baffle seals. Check the oil level . make surc that the dipstick has been properly
seated.

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

4.11d Left Wing (4.5b)

The wing surface should be clear of ice, frost, snow, ar other extraneous
substances. Check that the fresh air inlet is clear of foreign matter and
remove the chock. Check the main gear strut for proper inflation, there
should be 4.50 +; - 0.25 inches of strut exposure under a normal static load.
Check the tire and the brake block and disc.

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

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

4.11¢ Fusetage (4.5b)

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

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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4.11e Fuselage (4.5h) {Continued)

Upon returning to the cockpit, an operational check of the interior
lights, exterior lights, stall warning system, and pitot heat should now be
madc. Turn the battery master switch and other appropriate switches ON.,
Check the panel lighting and the overhead flood light. Visually confirm that
exterior lights are operational. 1ift the stall detector on the leading cdge of
the left wing and determine that the warning horn is activated . With the pitot
heat switch ON, the pitot head will be hot to the touch. After these checks are
complete, the master switch and all electrical switches should be turned
OFF.

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

4.13 BEFORE STARTING ENGINE (4.5¢)

Before starting the engine the brakes should be set ON and the
carburetor heat lever moved to the full OFF position. The fue! selector
should then be moved to the desired tank. Check to make sure that all the
avionics are OFF. Place the alternator switch in the ON position.

4.15 ENGINE START (4.5d)
4.15a Normal Start - Cold Engine (4.5d)

Open the throttle lever approximately 4 inch. Turn ON the battery
master switch and the electric fuel pump.

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

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

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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4,15b Normal Start - Hot Engine (4.5d)

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

4.15¢ Engine Start When Flooded (4.5d}

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

4.15d Engine Start With External Power Source (4.5d)

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

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

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

NOTE

For all normal operations using the PEP
jumper cables, the battery master switch should
be OFF. However, 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 notincrease the amperage.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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4.15d Engine Start With External Power Source (4.5d) (Continued)
CAUTION

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

When the engine is firing evenly, advance the throttie 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. 1f the engine has failed to start, refer to the 1.ycoming
Operating Handbook, Engine Troubles and Their Remedies.

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

417 WARM-UP (4.5)

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

Takeoff may bc made as soon as the ground check is completed,
provided that the throttle may be opened fully without backfiring or
skipping, and without & reduction in enginc oil pressure.

Do not operate the engine at high rpm when running up or taxiing over
ground contaimng loose stones, grave! or any loose material that may cause
damage to the propeller blades.

4.19 TAXIING (4.5f)
Before ground personnel attempt to taxi the airplane. they should be

instructed and approved by a qualified person authorized by the owner.
Ascertain that the propeller back blast and taxi areas are clear.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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4.19 TAXIING (4.5f) (Continued)

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

Observe wing clearances when taxiing ncar 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 enginc at high rpm when running up or taxiing over
ground containing loose stones, gravel oy any loose material that may cause
damage to the propeller blades.

4.21 GROUND CHECK (4.5g)

Set the parking brake and advance the throttle 10 2000 rpm for checking
the magnetos. Drop off on either magneto should not exceed 175 rpm and
the difference between the magnetos should not exceed 50 rpm. Operation
on on¢ magneto should not exceed 10 seconds.

Check the vacuum gauge; the indicator should read 4.8t0 5.11n. Hgat
2000 rpm.

Check the annunciator panel lights with the press-to-test button. Also
check the air conditioner.

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

The electric fuel pump should be turned OFF after starting or during
warm-up to make sure that the engine driven pumpis operating. Check both
oil temperature and oil pressure. The temperature may be low for some time
if the engine is being run for the first time of the day. The enginc is warm
enough for takeoff when the throttle can be opened without the engine
faltering.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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4.23 BEFORE TAKEOFF (4.5h)

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

Ensure that the battery master and alternator 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 fucl pump to
prevent loss of power should the enginc driven pump fail during takeoff. and
check the engine gauges, The carburetor heat should be in the OFF position.
Check that all seat backs are erect.

NOTE

The mixture should be set FULLL RICH, but a
minimum amount of leaning is permitted for
smooth cngine operation when taking off at
high elevation.

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

NOTE

The inertia reel type shoulder harness should be
given a pull test to check its locking restraint
feature.

NOTE

If the fixed shoulder harness (non-inertial reel
type) are installed for the aft scat occupants
they should be adjusted to provide adequate
restraint.

Pull test the locking restraint feature of the shoulder harness inertial
reel, Fasten seat belts snugly around emply seais,

FExercise and set the flaps and trim. Ensure proper flight control
movement and responsc. The door should be properly secured and latched,
On air conditioned models, the air conditioner must be OFF to cnsure
normal takeoft performance.
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4.25 TAKEOFF (See charts in Section 5) (4.5i)

Takeoffs are normally made with flaps up; however, for short ficld
takeoffs and for takeoffs under difficult conditions, such as deep grassora
soft surface. total distances can be reduced appreciably by lowering the flaps
10 25°.

4.25a Normal (4.51)

The normal takeoff technique is conventional. The trim should be set
slightly aft of neutral, with the exact setting determined by the loading of the
airplane. Allow the airplane to accelerate to 45 to 535 KIAS, then ease back
on the control whecel to rotate to climb attitude, Premature raising of the
nose or raising it 1o an excessive angle will result in a delayed takeoff. After
takeoff, let the airplane accelerate to the desired climb speed by lowering the
nose slightly.

4.25b 0° Flaps Takeoff Performance (4.5i)

A short field takeolf is accomplished without flaps by applying full
power before brake release; lift off at 40-50 KIAS (depending on weight)and
accelerate to and maintain 44-55 KIAS (depending on weight) past obstacle
and climb out at 79 KIAS,

4.25¢ 25° Flaps Takeoff Performance (4.5i)

A short field takeoff with an obstacle clearance 1s accomplished by first
lowering the flaps to 25°. Apply full power before brake release and
accelerate to 40-50 KIAS (depending on weight) and rotate. Accelerate to
and maintain 44-55 KIAS (depending on weight) until obstacle clearance is
attained. After the obstacle has been cleared, accelerate to 79 KIAS and then
slowly retract the flaps.

4.25d Soft Field, Obstacle Clearance (4.5i)

Takeoff from a soft field with an obstacle clearance requires the use of
25° flaps. Accelerate the airplane and lift the nose gear off as soon as possible
and lift off at the lowest possible airspeed. Accelerate just above the ground
to 52 KIAS to climb past obstacle clearance height. Continue climbing while
accelerating to the best rate of climb speed. 79 K1AS and slowly retract the
flaps.
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4.25¢ Soft Field, No Obstacle (4.5i)

For a soft ficld takeoff without an obstacle to clear, extend the flaps 25°,
accelerate the airplane and lift the nose gear off as soon as possible. Lift off at
the lowesl possiblc airspeed. Accclerate just above the ground to the best rate
of climb speed, 79 K1AS, and retract the flaps while climbing out.

4,27 CLIMB (4.5j)

The best rate of climb at gross weight wiil be obtained at 79 K1AS. The
best angle of climb may be obtained at 63 KIAS, Atlighter than gross weight
these speeds are reduced somewhat. For climbing en roule, a speed of 87
KIAS is rccommended. This will produce better torward speed and
increased visibility over the nose during the climb.

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

4.29 CRUISE (4.5k)

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

The normai cruising power is 554 to 75¢% of the rated horsepower of the
engine. Airspeeds which may be obtained at various altitudes and power
settings can be dectermined from the performance graphs provided by
Section S.

Usc of the mixture control in cruising flight significantly reduces fuel
consumption while reducing lead deposits when alternate fuels are used. The
mixture should be full rich when operating above 759 power, and leaned
during cruising operation when 759 power or less 1s being used.

To lean the mixture for best power cruise performance place the mixture
control full forward and sct the throttle approximately 35 rpm below the
desired cruise power setting and lean the mixture to peak rpm. Adjust the
throttle, if necessary, for final rpm setting.

REPORT: V¥B-1360 ISSUED: SEPTEMBER 9, 1988
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4.29 CRVUISE (4.5k) (Continued)
CAUTION

Prolonged opcration with a lean mixture, at
more than 75%. engine power, can result in
cngine damage. When lcaning to cstablish best
cconomy cruise mixture below 6,000 feet, care
must be taken not to remain in the power range
above 75% more than 15 seconds. Above 6,000
feet, the engine is incapable of producing more
than 759 power.

A simplified leaning procedure has been developed to obtain the best
engine etficiency. while providing the best fuel economy and maximum miles
per gallon, for a given power sctting. Taking care not to exceed engine speed
limitations, set the throttic and mixture controls full forward. Now, begin to
lean the mixture. At [irst the rpm will incrcasc slightly but, as lcaning is
continued, the rpm will decrease. Continue leaning until the desired cruise
engine rpm is established.

Always turn the electric fuel pump ON before switching tanks, and leave
it ON for a short period thercafter. To keep the airplane in best lateral trim
during cruising flight, use fuel alternately from each tank. It is recommended
that onc tank be used for one hour after takeoff, then the other tank be uscd
for two hours; then return to the first tank, which will have approximately
one and one half hours of fuel remaining if the tanks were full at takeoff. The
second tank will contain approximately one half hour of fuel. Do not run
tanks completely dry in flight. The electric fuel pump should normally be
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,
suspect fuel exhaustion. Immediately position the fuel selector to the ther
tank, and switch the electric fuel pump ON.

431 DESCENT (4.5m)
4.31a Normal Descent {(4.5m}

To achicve the performance on Figure 5-31, a power on descent must be
used. The throttle should be set for 2500 rpm, mixture full rich and maintain

an airspeed of 126 KIAS. If carburctor ice is encountered apply fuli
carburetor heat.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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4.31b Power Off Descent {(4.5m)

If a prolonged power off descent is to be made. and icing conditions are
suspected., apply full carburetor heat prior to power reduction. Throttle
should be retarded and mixture contrel leaned as required. Power response
should be venfied approximately every 30 seconds by partially opening and
then closing the throttle (clearing the engine). When leveling off, enrichen
mixture, set power as required and select carburetor heal off unless
carburetor icing conditions arc suspected.

4.33 APPROACH AND LLANDING (See charts in Section 5) (4.5n)

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

NOTE

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

NOTE

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

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

The airplane should be trimmed to an initial approach speed of 70
KIAS, and a final approach speed of 63 KIAS with [laps extended to 40° . If
desired, the flaps can be lowered at speeds up to {03 K1AS.

The mixture contro) should be kept in full RICH position to ensure
maximum acceleration if it should be necessary to open the throttle again.
Carburetor heat should not be applied unless there is an indication of
carburetor icing, since the use of carburetor heat causes a reduction in power
which may be critical in case of a go-around. Full throttle operation with
carburctor heat on can cause detonation.
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4.33 APPROACH AND LANDING (See charts in Section 5) (4.5n) (Con-
tinued)

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

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

4.35 STOPPING ENGINE (4.50)

The flaps should be raised at the pilot’sdiscretion. Turn OFF the electric
fuel pump and all electrical switches. The air conditioner and radios should
be turned OFF. Stop the engine by pulling the mixture control back to idle
cut-off. The throttle should be left full aft to avoid cngine vibration while
stopping. After the engine stops, turn the magnpeto, battery master, and
alternator switches OFF, and reset the tnm.

NOTE

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

NOTE
The flaps must be placed in the UP positionfor

the flap stiep to support weight. Passengers
should be cautioned accordingly,

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
REVISED: DECEMBER 16, 1988 4-27



SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAIL PROCEDURES PA-28-161, CADET

4.37 MOORING (4.5p)

If necessary to move the airplane on the ground, use a nose wheel tow
bar. 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 1n the UP position and should be left retracted.

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

4.39 STALLS

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

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

NOTE

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

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

4.41 TURBULENT AIR OPERATION

In keeping with good operating practice used in all aircraft, it is
reccommended that when turbulent air is encountered or expected, the
airspeed be reduced to maneuvering spced to reduce the structural loads
caused by gusts and to allow for inadvertent speed build-ups which may
occur as a result of the turbulence or of distractions caused by the conditions.
(See Subsection 2.3))
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4.43 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),
4,45 NOISE LEVEL
The noise level of this aircraft is 72.0 dB(A).

No determination has been made by the Federal Aviation
Administration that the noisc 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 verilied by and approved by the Federal Aviation Administration in
noise level test flights conducted in accordance with FAR 36, Noise
Standards - Aircraft Type and Airworthiness Certification, This aircraft
model is in compliance with all FAR 36 noise standards applicable to this

type.
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SECTION 5

PERFORMANCE

5.1 GENERAL

All FAA required, as well as complementary performance information
appicable to the Cadet, is provided by this section,

Performance information associated with optional systems and
equipment that require handbook supplements is provided in Section 9,
Supplements.

53 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

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

The performance charts arc 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 us a soft or grass runway surface on takeolf and landing
performance, or winds aloft on cruise and range performance. Endurance
can be grossly affected by improper leaning procedures, and inflight fuel
flow and yuantity checks are recommended.

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

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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The information provided by paragraph 5.5 (Flight Planning Exampie)
outlines a detailed flight plan using the performance charts in this scetion,
Each chart inciudes its own example to show how it is used.

WARNING

Performance information derived by
cxtrapolation beyond the limits shown on the
charts should not be used for flight planning
purposes.
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5.5 FLIGHT PLANNING EXAMPLE

(a) Aircraft Loading

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

Make use of the Weight and Balance Loading Form (Figure 6-11)
and the C.G . Range and Weight graph (Figure 6-15) to determine the
total weight of the airplane and the center of gravity position.

After proper utilization of the information provided, the
following weights apply to the flight planning example.

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

(1) Basic EmptyWeight 1505 Ibs.
(2) Occupants (3 x 170 Lbs} 510 1bs.
(3) Baggagce and Cargo 50 1bs.
{4) Fuel (6 1b/gal x 44.5) 267 Ibs.
{(5) Engine Siart, Taxi, and Runup -7 Ibs.
{(6) Takcoff Weight 2325 Ibs.
{7) Landing Weight

(a)(6) minus {g)(1), (2325 Ibs.

minus 142.5) 2182.5 1bs.

The takcoff weight docs not exceed the maximum of 2325 Ibs., and the
weight and balance calculations have determined that the ¢.g. position is within
the approved limits,
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(b) Takeoff and Landing

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

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

Apply the departure airport conditions and takeoff weight to
the appropriate Takeoff Performance graph (Figures 5-7 and
5-% or 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 cstablished, the landing weight.

The cenditions and calculations for the example [light are
listed below. The takeoff and landing distances required for the
example flight have fallen well below the available runway lengths.

Departure  Destination

Airport Airport

(1) Pressure Altitude 500 ft. 2500 ft.

(2) Temperature 38°C 24°C

(3) Wind Component 15 kts 0 kts
(Headwind)

(4} Runway fength Available 4800 ft. 7600 f1.

(5} Runway Required 2100 ft.* 1190 {t.**

NOTE

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

*reference Figure 5-9
**reference Figure 5-35
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{c)

{d)

Climb

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

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

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

The following values were determined from the above instruc-
tions in the flight planning example.

(1} Cruise Pressure Altitude 5000 ft.
(2) Cruise OAT 16°C
(3) Fuel to Climb (2 gal. minus 0.25 gal)) 1.75 gal.*
(4) Time to Climb (12.0 min. minus :
1.0 min.) 11.0 min.*
(5) Distance to Climb (14.5 miles minus
1.5 miles) 3.0 miles*
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, determinc the
basic fuel, time and distance for descent (Figure 5-31). These figures
must be adjusted for the field pressure altitude and temperature at
the destination airport. To find the necessary adjustment values,
usc the existing pressure altitude and temperature conditions at the
destination airport as variables to find the fuel, time and distance

*reference Figure 5-19
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values from the graph (Figure 5-31). Now, subtract the valucs
obtained from the ficld conditions {rom the values obtained from the
cruise conditions to find the true fucl, time and distance values necded
for the flight plan,

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

(1) Fuel to Descend
(1.0 gal. minus (1.5 gal) 0.5 gal.*
(2) Time to Descend
(6.5 min. minus 3.5 min.) 3.0 min, ¥
(3) Distance to Descend
{13.5 miles minus 7.0 miles) 6.5 miles*
(c) Cruisc

Using the total distance to be traveled daring the flight, subtract
the previously calculated distance to climb and distance to descend 10
cstablish the total cruise distance. Refer to the appropriate Avco
Lycoming Opcrator's Manual when selecting the cruise power setting.
The established pressure altitude and tcmperature values and the
selecled cruise power should now be utilized to determine the teue
airspeed from the Cruise Performance graph (Figure 5-21 or 5-23).

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

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

The cruise calculations established for the cruise segment of the
flight planning cxample arc as follows:
{1) Total Distance 300 miles
(2) Cruise Distance
(€)1} minus (¢)(5) minus (d)(3).
{300 minus 13.0 miles minus 6,5 miles) 280.5 milcs

*reference Figure 5-31
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(3)Cruise Power Best Economy Mixture  75%ratedpower

(2625 rpm)

(4) Cruise Speed 111 kts TAS*
(5) Cruisc Fuel Consumption 8.5 gph
{6) Cruise Time

(e)(2) divided by (c)4), (280.5

miles divided by 111 kts) 2.53 hrs.
(7) Cruise Fuel

(e)(5) multiplied by (¢)(6),(8.5

gph mulitiplied by 2.53 hrs) 21.5 gal.

(f) Total Flight Time

The total flight time is detcrmined 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 mast be
converted to hours before adding them to the cruise time.

The following flight time is required for this flight planning
example:
(1) Total Flight Time
(€)(@) plus (d)(2) plus (eX6),
(0.18 hrs. plus 0.05 hrs, plus 2.53 hrs.) 2.76 hrs.

(g) Total Fucl Required

Determine the total fuel required by adding the fuel to climb, the
fuel 10 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 arc shown
below.,
(1) Total Fuel Required
(c)(3) plus (d)(1) plus (eX7), |
(1.75 gal. plus 0.5 gal. plus 21.5 gal.) 23.75 gal.
(23.75 gal. multiplied by 6 Tb/gal.) 142.5 lbs.

*reference Figure 5-23
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PIPER AIRCRAFT CORPORATION SECTION §
PA-28-161, CADET PERFORMANCE

WIND COMPONENTS

Exampls:
Wind velocity: 30 KT
Angle between flight path and wind:  30°
Headwind: 26 KT
Crosswind component: 15 KT
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SECTION 6

WEIGHT AND BALANCE

6.1 GENERAL

In order to achieve the performance and flying characteristics whichare
designed inte the airplane, it must be flown with the weight and center of
gravity (C.G.) position within the approved opcrating range {cnvelopc).
Although the airplane offers a flexibility of loading, it cannot be flown with
the maximum number of adult passengers, full fuel tanks, maximum
baggage, and full options. With this loading flexibility comes responsibility.
The pilot must ensure that the awrplane is loaded within the loading envelope
before takeoft.

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. {f the
C.G. is too far forward in any airplane. it may be difficult to rotate for
takeotf or landing. If the C.G. is too far aft, the airplane may rotate
prematurely on takeoff or tend to pitch up during chimb. 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 airplanc, however, will perform as intended. Before
the airplane is licensed, 1t 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. ocation, the pilot can easily determine the weight and C.G.
position for the loaded airplane by computing the total weight and moment
and then determining whether they are within the approved envelope,

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
6-1
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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 loaded so as to keep within allowable limits. Check
calculations prior to adding fuel to ensure against improper loading.

The following pages arc 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 Aircraft Corporation provides each
airplane with the basic cmpty weight and center of gravity location. This
data is supplied by Figure 6-5.

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

{«) Preparation

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

(2) Rcemove excessive dirt, grease, moisture, and foreign items,
such as rags and tools, f[rom the airplane before weighing.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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{3) Defuel airplane. Then open all fuel drains until all remain-
ing fuel is drained. Opcrate engine on each tank unuil all
undrainable fuel is used and engine stops. Then add the
unusable fuel (2.0 gallons total, 1.0 gallon each wing).

CAUTION

Whenever the fuel system is completely drained
and fuel is replenished. it will be necessary Lo
run the engine for a minimum of three minutes
at 1000 RPM on each tank to insure no air
exists in the fuel supply lines.

(4) Fill with oil to full capacity.

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

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

(b) Levehng

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

(2) Level airplanc (refer to Figure 6-3) by deflating the nose
wheel tire to center bubble on evel.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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PA-28-161, CADET

(¢) Weighing - Airplane Basic Empty Weight

With the airplane level and brakes released, record the weight
shown on each scale. Deduct the tare, if any, {rom each reading.

Scale Position and Symbol

Scale
Reading

Tare

Net
Weight

Nose Wheel (N)

Right Main Wheel (R)

Left Main Whecl (L)

Basic Empty Weight,
(as Weighed) (T)

WEIGHING FORM
Figure 6-1

REPORT: VB-1360
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(d) Basic Empty Weight Center of Gravity

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

"\ -
e O (. ATIN ——]
Level Poinlts
{ Fuselage)
- gy 52
q Wing Leading Fdge
N bRl L
The datum is 78.4 inches
*A*| ahead of the wing leading
i edge at the intersection of
’ B 1 the straight and tapered
section.
A= 310
B=109.7
LEVELING DIAGRAM
Figure 6-3
: (2) The basic cmpty weight center of gravity (as weighed
including optional equipment, full oil and unusable fuel)
can be determined by the following formula:
C.G. Arm =N {(A)+(R +L) (B) inches
T
v
{ : Where: T=N+R +L

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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6.5 WEIGHT AND BALANCE DATA AND RECORD

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

The basic empty weight of the airplanc 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 meodifications. Any change to the
permanently installed equipment or modification which affects weight or
moment must be entered in the Weight and Balance Record and Equipment
L.ist.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
6-6 '



. PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, CADET WEIGHT AND BALANCE

MODEL PA-28-161, CADET

Airplane Serial Number 2841291
Regisiration Number Ne280d HB-POC
Date 10/19/89
AIRPLANE BASIC EMPTY WEIGHT
C.G. Am
Weight x (Inches Aft = Moment
Item {Lbs) of Datum) {In-Lbs)
XAoxoaaly
Standard Empty Weight* Computed |1 363.0 82.6 112583
Optional Equipment 162.6] 101.7 16536
. Basic Empty Weight 1525.6 84.5 129119

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

AIRPLANE USEFUL LOAD

(Ramp Weight) - (Basic Empty Weight) = Useflul Load

(Normal Category: (23321bs)-{ 1525.6 1bs)= 3806.4 Tbs

(Utility Category: (2027 1bs) -{  1525.6 lbs)=  501.4 Ibs
THIS BASIC EMPTY WEIGHT, C.G,. AND USEFUL LOAD ARE

FOR THE AIRPLANE AS LICENSED AT THE FACTORY. REFER

TO APPROPRIATE AIRCRAFT RECORD WHEN ALTERATIONS HAVE
BEEN MADE.

WEIGHT AND BALANCE DATA FORM
Figure 6-5

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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Figure 6-7

WEIGHT AND BALANCE RECORD
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1
Moment -
/100

Running Basic
Empty Weight

Wt
(Lb.)

| Page Number

Moment
/100

Arm
(In.)

Weight Change

=3

(Lb.)

Registration Number

() posouryy
_(+) PapPV

| Description of Article
or Modification

‘0

Z
g
2

Date

PA-28- 161 | Serial Number

WEIGHT AND BALANCE RECORD (cont)
Figure 6-7 (cont)
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6.7 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

(a) Add the weight of all items to be loaded to the basic cmpty weight.,

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

(¢) Add the moment of all itcms 10 be loaded to the basic empty weight
moment.

(d) Divide the total moment by the 1otal weight to determine the C.G.
location.

(e) By using the figurcs 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

Arm Aft
Weight Daium Moment
(Lbs) (Inchcs) {In-Lbs)
Basic Empty Weight 1505 85.9 129279.5
Pilot and Front Passenger 340.0 80.5 27370
Pagsengers (Optional Rear Scat)* 170.0 118.1 20077
Fuel (48 Gallon Maximum} 267 95.0 25365
Baggage* (50 Lbs. Maximum) 50 142.8 7140
Ramp Weight (2332 Lbs. Normal,
| 2027 Lbs. Utility Maximum) 2332 89.72 209231.5
Fuel Allowance
For Engine Start, Taxi & Runup -7 95.0 -663
Take-off Weight (2325 Lbs. Normal,
2020 Lbs. Utility Maximum) 2325 89.7 208566.5

The center of gravity (C.G.) of this sample loading problem is at 89.68 inches
aft of the datum line. Locate this point { 89.68 } on the C.G. range and
weight graph. Since this point falls within the weight - C.G. envelope, this
loading meets the weight and balance requirements.

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

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

SAMPLE LOADING PROBLEM (NORMAL CATEGORY)
Figure 6-9

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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Arm Aft
Weight Datum Moment
(L.bs} (Inches) : (In-L.bs)

Basic Empty Weight

Pilot and Front Passenger 80.5
Passengers (Optional Rear Seat)* 118.1
Fuel (48 Gallon Maximum} 95.0
Baggage* (50 Lbs. Maximum) 142,8

Ramp Weight (2332 Lbs. Normal.
2027 Lbs. Utility Maximum)

Fuel Allowance -7 95.0 -663
For Engine Start, Taxi and Run Up

Total Loaded Airplane {2325 Lbs.
Normal, 2020 Lbs. Utility
Maximum)

Totals must be within approved weight and C.G. hmits, 1t iy the
responsibility of the airplane owner and the pilot to ensure that the airplane
is loaded properly. The Basic Empty Weight C.G. is noted on the Weightand
Balance Data Form (Figure 6-5). 1f the airplanc has been attered, refer to the
Weight and Balance Record for this information.

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

WEIGHT AND BALANCE LOADING FORM
Figure 6-11

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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6.9 INSTRUCTIONS FOR USING THE WEIGHT AND BALANCE
PLOTTER

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

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

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

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

The Basic Empty Weight and Center of Gravity location is taken from the
Weight and Balance Data Form (Figure 6-5), the Weight and Batance Record
{Figure 6-7), or the latest FAA major repair or alicration form.

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

To use the plotter, first plot 2 point on the grid to locate the basic weight
and C.G. location. This can be put on more or iess permanently because it will
not change until the airplanc is modified. Next, position the zero weight end of
any one of the loading slots over this point. Using a pencil, draw a linc along
the slot to the weight which will be carried in that location. Then position the
2er0 weight end of the next slot over the end of this line and draw another line
representing the weight which will be located in this second position. When all
the loads, cxcept [uel, have beea drawn in this manner, the end of the
segmented line locates the load and the C.G. position of the airplane for zero
fucl weight. If this point is not within the allowable envelope, it will be
necessary 10 remove baggage or passengers, and/or to rearrange baggage and
passengers to gel the point to fajl within the envelope.

Position the zero fucl weight end of the fucl slot over this point and draw a
line representing fuel load. The end of the segmented line locates the load
and C.G. position of the airplane for Ramp Weight. 1f this is not within the
allowablc cavelope, it will be necessary to remove fucl, baggage, or
nassengers andfor rearrange baggage and passengers 1o get this final point to
fall within the envelope.

Fuel allowance for engine start, taxi, and runup is 7 pounds.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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6.9 INSTRUCTIONS FOR USING THE WEIGHT AND BALANCE
PLOTTER (Continued)

d ™
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N
WEIGHT AND BALANCE PLOTTER
Figure 6-17
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6.9 INSTRUCTIONS FOR USING THE WEIGHT AND BALANCE
PLOTTER (Continued)

SAMPLE PROBLEM

A sample problem will demonstrate the use of the weight and balance
plotier. Assume a basic weight and C.G. location of 1505 pounds at 85.9 inches
respectively. We wish to carry one pilot and two passengers: the pilot and one
passenger will occupy the front seats, one passenger will occupy the rear scat.
Each occupant weighs 170 pounds. We wish to carry 50 pounds of baggage in
the rear baggage compartment. We wish 10 carry 44.5 gallons of fuel. Will we
be within the safe envelope?

(1) Place a dot on the plotter grid at 1505 pounds and 85.9 inches to
represent the basic airpiane (see Figure 6-19).

(2) Slide the slotted piastic into position so that the dot is under the slot
for the forward seats (pilot and front passenger) at zero weight.

(3) Draw a line up the slot 1o the 340 pound position (170 + 170) and
place a dot.

(4) Slide the sloted plastic into position so that the zero end of the rear
seat slot is over this dot.

(5) Draw a line up the slot to the 170 pound position and place the third
dot.

(6) Continue moving the plastic and plotting points to account for weight
in the rear baggage compartment (S0 pounds) and fuel tanks (267
pounds; 44.5 gallons).

(7} As can be seen from Figure 6-19, the finai dot shows the total ramp
weight to be 2332 pounds with the C.G. at 89.7 inches. This point is
within the weight and C.G. limits.

(8) Fuel allowance for engine start, taxi, and runup is 7 pounds.

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

REPORT: VB-1360 ISSUED: NOVEMBER 27, 1989
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6.9 INSTRUCTIONS FOR USING THE WEIGHT AND BALANCE
PLOTTER (Continued)
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SECTION 7

DESCRIPTION AND QPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The Cadet, designed and cquipped for pilot training, is a single-engine,
fixed gear monoplane of all metal construction, with low semi-tapered
wings. The standard airplane has two place seating, with an optional bench
seat available 10 provide four place scating. The baggage capacity is fifty
pounds with either seating configuration.

7.3 AIRFRAME

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

The fuselage is a conventional semi-monocoque structure, On the right
side of the airplane is a cabin door for entrancc and exit. Access to the
baggage arca is gained through the cabin entrance.

The wing is of a conventional, semi-tapered design incorporating a
taminar flow, NACA 652415, airfoil scction. The cantilever wings are
attached 10 each side of the fuselage by insertion of the butt ends of the main
spars into a spar box carry-through which is an integral part of the fuselage
structure. The spar box carry-through structure, located beneath the floor
behind the pilots® seats, provides in effect a continuous main spar. The wings
are also attached fore and aft of the main spar by an auxiliary front spar and
a rear spar. The rear spar, in addition to taking torque and drag loads,
provides a mount for flaps and ailerons. The four-position wing flaps are
mechanically controlled by a handle located between the front seats. When
fully retracted, the right flap locks into place lo provide a step for cabin
entry. Each wing contains one fuel tank.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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The empennage consisis of a vertical stabilizer, a rudder, and an all-
moveable horizontal stabilator. The stabilator incorporates an anti-servo
tab which improves longitudinal stability and provides longitudinal (rim.
The tab moves in the same direction as the stabilator, but with increased
travel.

7.5 ENGINE AND PROPELLER

The PA-28-161 is powered by a four cylinder, direct drive, horizontally
opposed engine rated at 160 hp at 2700 rpm. It is equipped with a starter, a 60
amp 14 volt alternator, a shielded ignition, two magnetos, vacuum pump
drive, a fuel pump, and a wetted polyurcthane foam induction air filter.

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

The exhaust system is constructed of stainless steel and incorporates
duat mufflers with hcater shrouds to supply hcated air for the cabin, the
defroster system and the carburetor deicing system.

An oil cooler is located on the left rear of the engine mounted to the
engine baffling, Engine cooling air, which is picked up in the nose section of
the engine cowling and carricd through the baffting, is vtilized on the left side
for the oil cooler. A winterization plate 1s provided to restrict air during
winter operation (refer to Section 8}

Engine air enters on either side of the propeller through openings in a
nosc cowling and is carried through the engine baffling around the engine
and oil cooler. Air for the muffler shroud is also picked up from the nose
cowling and carried through a duct 10 the shroud. Carburetor induction air
enters a chin scoop on the lower right cowling and is passed through a weited
polyurethane filter to the carburetor air box. Heated air enters the
carburetor air box through a hose connected to the heater shroud.

A fixed pitch propeller is installed as standard equipment. The propeller
| has a 74-inch diameter with a 58 or 60-inch pitch, The pitch is determined at
75% of the diameter. The propeller is made of an aluminum alioy.

The pilot should read and fotlow the procedures recommended in the
Lycoming Operator’s Manual for this engine in order to obtain maximum
engine efficiency and time between engine overhauls.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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MAIN WHEEIL ASSEMBLY
Figure 7-1
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7.7 LANDING GEAR

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

Aspring device is incorporated in the rudder pedal torgue tube assembly
to provide rudder trim. By using the rudder pedals and the brakes, the nose
gear is steerable through a 20 degree arc each side of center. A shimmy
dampener is also included in the nose gear.

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

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

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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FLIGHT CONTROL CONSOLE
Figure 7-3

79 FLIGHT CONTROLS

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

The horizonta! surface {stabilator) is of the flying tail design with a trim
tab mounted on the trailing edge. This tab serves the dual function of
providing trim control and pitch control forces. The trim tab is actuated bya
trim control wheel located on the control console between the front seats
(Figure 7-3). Forward rotation of the whee! gives nose down trim and aft
rotation gives nose up trim.

The rudder is conventional in design and incorporates a rudder trim.
The trim mechanism is a spring loaded recentering device. The trim control
is located on the right side of the pedestal below the throttle quadrant (refer
to Figure 7-5). Turning the trim control clockwise gives nose right trim and
counterclockwise rotation gives nose left trim.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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Manually controlled flaps are provided on the PA-28-161. The flaps are
balanced and spring loaded to return to the retracted (up) position. A
control handle, which is located between the two front seats on the control
cansole (Figure 7-3), cxtends the flaps by the use of a control cable. To
extend the flaps. the handle is pulled up to the desired flapsetting of 10, 25 or
40 degrees. To retract, depress the button on the end of the handle and lower
the control. When extending or retracting flaps, there is a pitch change in the
airplane, This pitch change can be corrected either by stabilator trim or
increased contrel wheel force. When the flaps are in the retracted {up)
position the right flap, provided with an over-centerlock mechanism, acts as
a step.

NOTE

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

7.11 ENGINE CONTROLS

Engine controls consist of a throttle controland a mixture controllever.
These controls are located on the contro! quadrant on the lower center of the
instrument panel (Figure 7-5) where they are accessible to both the pilot and
the copilat. The controls utilize teflon-lined control cables to reduce friction
and binding.

The throttle leveris used to adjust engine rpm. The mixture control lever
is used to adjust the airto fuel ratio. The engine is shut down by the placing of
the mixture lever in the full lean position. For information on the leaning
procedure. see the Aveo-Lycoming Operator’s Manual.

The friction adjustment lever on the right side of the contro! quadrant
may be adjusted 10 increase or decrease the friction holding the throttle and
mixture controls or to lock the controls in a selected position.

The carburetor heat control lever is located to the right of the control
quadrant on the instrument pancl. The control is placarded with two
positions: ON (down). OFF (up).

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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CONTROL QUADRANT AND CONSOLE
Figure 7-5
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FUEL SELECTOR
Figure 7-7

7.13 FUEL SYSTEM

The Cadet has a total fuel capacity of 50 U.S. gallons stored in two 25
gallon wing tanks. Only 24 gallons of fuel are usable from each tank, which
provides a total usable fue) capacity of 48 gallons. Each tank is equipped
with a filler neck indicator tab to aid in determining fuel remaining when the
tanks are not fuil. Usable capacity to the bottom of the indicator tab is 17
gallons. The tanks arc secured to the leading edge of each wing with screws
and nut plates. This allows removal for service or inspeciion.

The fuel tank selector control( Figure 7-7) is located on the left side panel
forward of the pilot’s seat. The button on the selector cover must be
depressed and held while the bandle is moved to the OFF position. The
button releases automatically when the handle is moved back to the ON
position.

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

REPORT: VB-1360 iISSUED: SEPTEMBER 9, 1988
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The luet drains should be opened daily prior (o first fight (o check for waler
or sediment and proper fuel. Each tank has an individual drain at the bottom,
inhoard rear corner. A fuel strainer. focated on the lower lelt front of the fire
wall. has a drain which is accessible {rom outside the nose section. The strainer
should alsa be drained before the first flight of the day, Refer 1o Section  lor the
complete {fuel draining procedure.

Optional Jucking tuel caps are available Tor all fillers. A single key will (1t
the Tuel caps, cabin door. and ignition lock.

Fuel guantity and fuel pressure gauges are mounted in a gauge clusier
located on the lett side ol the instrument panel o the right ol the control wheel
(refer o Bigoure 7-15).

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

7.15 ELECTRICAL SYSTEM

The elecwical systen includes a [4-volt, 60-amp alternator, a 12-volt battery,
i voltage regulaor. and a master switeh relay (Figure 7-11). The battery is in a
box mounted on the Torward right face of the firewall. The voltage regulator is
located on the Torward leit side of the {uselage behingd the instrument panel.

tiectrical switches are located on the right center mstrument panel (reier (o
Figure 7-15), and the cireuit breakers are located on the tower right instrument
panel {refer o Figure 7-13). Two rheostat switches on the pilots lower Ielt
mstrument panet adjacent to the engine instruments control the swileh, radio,
and panel lights,

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

‘The annunciator panel (Figure 7-15) contains alternator (ALT), low oil
pressure (OIL). and low vacuum (VACY warntng lights. The annunciators arc
provided oniy to alert the pilot that a system may not be operating properly.
[ an annunciator light illmininates, the pilot should moenitor the applicable
system gauge o determine when. or if. any corrective action is necessary.

NOTI:
When operating with light electrical load and a
lulty charged baltery. the Alernator Inop. light may
illuminate due to minimal alternator output. 1 the
alternator is functional & slight increase in electrical
load should extinguish the [nop. indication.

REPORT: ¥B-1360 ISSUED: SEPTEMBER 9, 1988
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Electrical lighting accessories include navigation lights, landing light,
instrument lighting, and cabin dome light. A light mounted in the cabin
overhead panel just forward of the dome light, and controlled by anadjacent
rheostat switch, provides additional instrument and cockpit lighting for
night flying. The lens of this light hasa map light window, which is opened or
closed by a slide type switch just forward of the window. Circuits will also
handle the addition of communications and navigational equipment.

Optional electrical accessories include anti-collision lights. wing tip
recognition; taxi lights, and an external power receptacle and power cable.

WARNING

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

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

For abnormal and; or emergency operation and procedures, sce Section 3.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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CIRCUIT BREAKER PANEL
Figure 7-13

7.17 VACUUM SYSTEM

The vacuum system is designed to operate the air-driven
directional and attitude gyro instruments. The system consists of an
engine driven dry-type vacuum pump, a vacuum regulator, a filter, and the
necessary plumbing. A shear drive protccts the pump from damage. if
the drive shears, the air driven gyros will become inoperative.

A vacuum gauge, mounted on the far right instrument pancl,
provides a pilot check for the system during operation. Should system
vacuum pressure decrease below that required for proper operation of
the gyro instruments, the VAC light on the annunciator panel will Hluminate.
A pressure decrease in a system that remained constant over an extended
period may indicate a dirty filter, dirty screens, a sticky vacuum regulator,
or a leak in the system, Zero pressure would indicate a sheared pump drive,
a defective pump, a defective gauge, or a collapsed line . 1n the event of
any gauge variation from the normal, or illumination of the VAC
annunciator light, have a mechanic check the system to prevent
possible damage to system components or eventual system failure.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360 l
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The vacuum regulator. located behind the instrument panel, is installed
in the system to protect the gyros. The regulator is adjusted so that the
vacuum gauge will normally indicate 4.8 to 5.1 inches of mercury, which is
sufficient to operate all the gyros at their rated rpm. A higher setting will
damage the gyros: at a lower setting the gyros would be unreliable. A low
vacuum pressure reading will be observed at very high altitudes (above
12000 {t), and at low engine rpm {usually during approach or training
maneuvers). This is normal and should not be construed as a system
malfunction or improperly adjusted regulator.

A standby electric driven vacuum pump is installed in Cadets equipped
for IFR flight. Should the primary engine driven pump fail, the standby
pump can be switched ON to maintain normal vacuum service to the gyros.
(See Section 9, Supplement 4.)

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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7.19 INSTRUMENT PANEL

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

The radios and the circuit breakers are located on the center and lower
right panel, respectively, and have circuits provided for the addition of
optional radio equipment. When installed, the optional radio master switch
is located on the switch panel in the center of the instrument panelabove the
throttle quadrant. 1t controls the power to all radios through the airplane
master switch. An engine cluster is Jocated to the right of the pilot control
wheel and includes a fuel pressure gauge. a right and left main fuel quantity
gauge, an oil temperature gauge, an oil pressure gauge, and an ammeter.

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

Also included as standard instruments on the Cadet are a suction gauge,
vertica! speed indicator, attitude gyro. directional gyro, and a turn and slip
indicator or turn coordinator. The attitude gyro and directional gyro are
vacuum operated through the use of a vacuum pump installed on the engine,
while the turn and slip indicatoris electrically operated . The vacuum suction
gauge is on the far right of the instrument panel.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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7.21 PITOT/STATIC SYSTEM

The system supplies both pitot and static pressure for the airspeed
indicator, altimeter, and vertical speed indicator (Figure 7-17).

Pitot and static pressure are picked up by the pitot/static masthead
installed on the bottom of the left wing, and carried through pitot and static
pressure lines within the wing and fuselage to the gauges on the instrument
panel.

An alternate static pressure source control valve is installed below the
left side of the instrument panel on Cadets equipped for IFR flight. 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 altcrnate static source operation. The altimeter error is
less than 50 feet unless otherwise placarded.

Moisture can be drained from both the pitot and static lines through
separate drain valves located in a recess on the left lower side of the fuselage
interior.

A heated pitot head, which alleviates problems with icing and heavy
rain. is available as optional equipment. The switch for the heated pitot head
is located on the switch panel in the center of the instrument panel above the
throttle quadrant..

While the airplane is parked, a cover should be placed over the masthead
to prevent insects and water from entering the pitot/static orifices. Partially
or completely blocked pitot or static vents will result in erroneous, erratic, or
zero readings on the associated instruments.

NOTE

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

REPORT: VB-i360 ISSUED: SEPTEMBER 9, 1988
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7.23 HEATING AND VENTILATING SYSTEM

Heat for the cabin interior and the defroster system is provided by a
shroud attached to the muffler (Figurc 7-19). The amount of heat can be
regulated with the controls located on the far right side of the instrument
panel.

Heated air flows into the cabin through ducting located above the floor
between the seats. Two heat diversion controls, located atop the heated air
ducts adjacent to the flap control handle, may be moved in a fore or aft
direction to regulate airflow between the front and rear cabin areas.

CAUTION

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

Fresh air inlets are located in the leading edges of the wings near the
fuselage. At each front seat location there is an adjustable freshair outlet on
the side of the cabin near the floor. Rear seat vents are optional. Cabinairis
exhausted through outflow vents located on both sides of the aft cabin near
the floor, and an outlet in the bottom center of the fuselage below the rear
cabin area.

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

7.25 CABIN FEATURES

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

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

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
7-2



SECTION 7 PIPER AIRCRAFT CORPORATION
DESCR/OPERATION PA-28-161, CADET

Both front and rear seats (when installed), are equipped with fixed
shoulder harnesses. Optiona! shoulder harness with inertia reels are
available for all installed seats. A check of the inertia recl mechanism can be
made by pulling sharply on the strap and checking that the reel will lock in
place under sudden stress. This locking feature prevents the strap from
extending and holds the occupant in place. Under normal movement the
strap will extend and retract as required. Shoulder harnesses should be
routinely worn during takeoff, landing and whenever an inflight emergency
situation occurs.

7.27 BAGGAGE AREA

A 24 cubic foot baggage area, accessible from the cabin, 1s located
behind the seats. Maximum capacity is S0 pounds. Tiedown straps are
available and they should be used at all times.

NOTE
It is the pilots responsibility to be sure that
when baggage is loaded the aircraft C.G. falls

within the allowable C.G. range. (See Weight
and Balance Section.)

7.29 STALL WARNING

An approaching stallis indicated by an audible alarm located behind the
instrument panel. The indicator activates between five and ten knots above
stall speed.
7.31 FINISH

All exterior surfaces are primed with etching primer and finished with
acrylic lacquer. To keep the finish attractive, economy size spray cans of

touch-up paint are available from Piper Dealers.

An optional polyurethane finish is available.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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7.33 *PIPER EXTERNAL POWER

An optional starting installation known as Piper External Power (PEP)
is accessible through a receptacle located on the right side of the fuselage.
forward of the wing. Anexternal battery can be connected to the socket, thus
allowing the operator to crank the engine without having to gain access to
the airplane’s battery. Instructions on a placard located on the cover of the
receptacle should be followed before using the external power. For
instructions on the use of the PEP sec ENGINE START WITH
EXTERNAL POWER in Section 4 - Normal Procedures.

7.35 *EMERGENCY LOCATOR TRANSMITTER

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

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

NOTE

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

*Optional equipment

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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NARCO ELT 10 OPERATION

On the ELT unit itself is a three position switch placarded ON, OFF and
ARM. The ARM position sets the ELT so that it will transmit after impact
and will continue to transmit until its battery is drained. The ARM position
is selected when the EL.T is installed in the airplane, and it should remain in
that position.

To use the ELT asa portable unit inan emergency, remove the coverand
unlatch the unit from its mounting base. The antenna cable is disconnected
by a left quarter-turn of the knurled nut and a pull. A sharp tug on the two
small wires will break them loose. Deploy the self-contained antenna by
pulling the plastic tab marked PULL FULLY TO EXTEND ANTENNA.
Move the switch to ON to activate the transmitter.

In the event the transmitter is activated by an impact, it can only be
turned off by moving the switch on the ELT unit to OFF. Normal operation
can then be restored by pressing the small clear plastic reset button located
on the top of the front face of the ELT and then moving the switch to ARM.

A pilot’s remote switch located on the left side panelis provided to allow
the transmitter to be turned on from inside the cabin. The pilot’s remote
switch 1s placarded ON and ARMED. The switch is normally in the
ARMED position. Moving the switch to ON will activate the transmitter.
Moving the switch back to the ARMED position will turn off the transmitter
only if the impact switch has not been activated.

The ELT should be checked to make certain the unit has not been
activated during the ground check. Check by selecting [21.50 mHz on an
operating receiver, If there is an oscillating chirping sound, the ELT may
have been activated and should be turned off immediately. This requires
removal of the access cover and moving the switch to OFF, then press the
resct button and return the switch to ARM. Recheck with the receiver to
ascertain that the transmitter is silent.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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NARCO ELT 910 OPERATION

On the ELT unit itself is a three position switch placarded ON, OFF and
ARM. The ARM position scts the ELT so that it will transmit after impact and
will continue to transmit until its battery is drained. The ARM position is
selected when the ELT is instalied in the airplane and it should remain in that
position,

A pilot's remote switch, placarded ON and ARM, is focated on the left
side panel to allow the transmitter 10 be armed or wrned on from inside the
cabin. The switch is normally in the ARM position. Moving the switch to ON
will activate the transmitter. A warning light, located above the remole switch,
will blink continuously whenever the ELT is activated.

NOTE

The warning light will not blink if the ELT is
activated by an incident that also results in
severance of the airplane's power supply lines,

Should the ELT be activated inadvertently it can be resel by either
positioning the remote switch to the ON position for two scconds, and then
relocating it 1o the ARM position, or by sctting the switch on the ELT o OFF
and then back to ARM.

In the event the transmitter is activated by an impact, it can be umed ofl
by moving the ELT switch OFF. Normal operation can then be restored by
resetting the switch to ARM. It may also be turned off and reset by posilioning
the remote switch to the ON position for two seconds, and then (o the ARM
position,

The transmitier can be activated manually at any time by placing cither the
remote switch or the ELT switch to the ON position.

The ELT should be checked during postflight 10 make certain the unit has
not been activated . Check by selecting 121.50 MHz on an operating receiver.
If a downward sweeping audio tone is heard the ELT may have been activated.
Sct the remote switch to ON. If there is no change in the tone it is probably
you. Setting the remote switch back to ARM will automatically reset the ELT.

ISSUED: OCTOBER 16, 1989 REPORT: VB-1360
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7.37 *AIR CONDITIONING

The air conditioning system is a recirculating air system. The major
items include cvaporator. condenser, compressor, blower. switches and
temperature controls.

The evaporator is located behind the left rear side of the aft close out
pancl. This cools the air that is used for air conditioning.

The condenser is mounted on a retractable scoop located on the bottom
of the fuselage and to the rear of the bagpage compartment arca. 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 right underside of the
engine. It has an electric clutch which automatically engages or disengages
the compressor to the belt drive system of the compressor.

An electrica! blower is mounted on the aft side of the rear cabin pancl.
Air from the cabin area is drawn through the evaporator by the blower and
distributed through an overhead duct to individual outlets located adjacent
to each occupant.

The switches and temperature contro} are located on the lower right side
of the instrument panel in the climatc control center pancl. The temperature
control regulates the desired temperature of the cabin. Turn the control
clockwise for increased cooling, counterclockwise for decreased cooling.

1.ocated inboard of the temperature control is the fan speed switch and
the air conditioning ON-OFF switch. The fan can be operated independently
of the air conditioning. However, it must be on for air conditioner operation.
Turning either switch off will disengage the compressor clutch and retract
the condenser 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 unti] the fault is corrected.

*Qptional equipment

ISSUED; SEPTEMBER 9, 1988 REPORT: VB-1360
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The FAN switch allows operation of the fan with the air conditioner
turned OFF to aid cabin air circulation if desired. A .OW, MED or HIGH
flow of air can be selected 1o the air conditioner outlets located in the
overhead duct. The outlets can be adjusted or turned off by each occupant to
regulate individual cooling effect.

The DOOR OPEN indicator light is located to the left of the radio stack
in front of the pilot. The light illuminates whenever the condenser door is
open and remains on until the door is closed.

A circuit breaker located on the circuit breaker panel protects the air
conditioning electrical system.

Whenever the throttle is in the full throttle position, it actuates a micro
switch which disengages the compressor and retracts the scoop. Thisis done
to obtain maximum power and maximum rate of climb. The fan continuesto
operate and the air will remain cool for approximately one minute. When the
throttle is retarded approximately !4 inch, the clutch will engage and the
scoop will extend, again supplying cool. dry air.

7.39 *CARBURETOR iCE DETECTION SYSTEM
A carburetor ice detection system is available as optional equipment.

The system censists of a control box mounted on the instrument panel, a
probe sensor mounted in the carburetor and a red warning light to indicate
the presence of ice in the carburetor. If ice is present apply full carburetor
heat. Refer to Carburetor lIcing, Section 3, Emergency Procedures. To
adjust the system for critical ice detection, first turn on the airplanes master
switch and then turn on the ice detection unit. Turn the sensitivity knob fully
counterclockwise causing the carb. ice light to come on. Now rotate the
sensitivity knob back (clockwise) unti! the ice light just goes out. This
establishes the critical setting.

WARNING
This instrument is approved as optional

equipment only and Flight Operations should
not be predicated on its use.

*Optional equipment
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SECTION 8

AIRPLANE HANDLING, SERVICING AND MAINTENANCE

8.1 GENERAL

This section provides general guidelines relating 1o the handling. servicing,
and maintenance of the Cadet. For complete maintenance instructions, refer to
the PA-28-161 Maintenance Manuai.

WARNING

inspection, maintenance and parts requirements for all
non-PIPER approved STC installations are not incloded in this
handbook. When a non-PIPER approved STC installation is
incorporated on the airplane, those portions of the airplane
affected by the installation must be inspected in accordance with
the inspection program published by the owner of the STC,
Since non-PIPER approved STC installations may change
systems interface, operating characteristics and component
loads or siresses on adjacent structures, PIPER provided
inspection criteriz may not be valid for airplanes with
non-PIPER approved STC installations.

WARNING
Moadifications must be approved in writing by PIPER prior to
installation. Any and all other installations, whatsecver, of any
Kind will void this warranty in it’s entirety.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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8.1 GENERAIL (CONTINUED)

WARNING
Use only genvine PIPER parts or PIPER approved parts
obtained from PIPER approved sources, in connection with the
maintenance and repair of PIPER airplanes.
Genunine PIPER parts are produced and inspected nnder
rigorous procedures to insure airworthiness and suitability for
use in PIPER airplane applications. Parts purchased from
sources other than PIPER, even though identical in appearance,
may not have had the required tests and inspections performed,
may be different in fabricafion techniques and materials, and
may be dangerous when installed in an airplane.
Additionally, reworked or salvaged parts or those parts obtained
from non-PIPER approved sources, may have service histories
which are unknown or cannot be authenticated, may have been
subjected to unacceptable stresses or temperatures or may have
other hidden damage not discernible through routine visual or
nondestructive testing, This may render the part, component or
structoral assembly, even though originally manufactured by
PIPER, unsuitable and unsafe for airplane use.
PIPER expressly disclaims any responsibility for malfunctions,
failures, damage or injury caused by use of non-PIPER
approved parts.,

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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8.1 GENERAL {(CONTINUED)

Every owner should stay in close contact with an authorized Piper
Service Center or Piper's Customer Service Department o obtain the latest
mformation pertaining o their airplane. and o avail themselves of Piper's
support systems.

Piper takes a continuing interest in having owners get the most eificient
us¢ (rom their atrplane and keeping it in the best mechanical condition.
Consequently, Piper, from time (o time, issues service releases including
Scrvice Bulletins, Service Letters, Service Spares Letters, and others relating
o the airplanc.

Piper Service Bulleting are of special importance and Piper considers
compliance mandatory. These are sent dircetly o the latest FAA-registered
owners in the United States (1S and Piper Service Centers worldwide.
Depending on the nature of the release. material and labor allowances may
apply. This information is provided (o all avthorized Piper Serviee Centers.

Service Letters deal with product timprovements and servicing weehniques
pertaining 1o the airplane. They are sent to Piper Service Centers and. if
necessary. (o the latest FAA-registered owners in the UL.S. Owners should give
carclul atention to Service Leter information,

Service Spares Letters offer improved parts, kits. and optional equipment
which were not available origmally, and which may be ol inlerest o the
OWner,

Piper offers a subseription service tor Service Bulletins, Service Letters, and
Service Spares Letters. This service is available (0 interested persons such as
owners, pilots, and mechanics al a nominal lee. and may be obtained through an
authorized Piper Scrvice Center or Pipers Customer Service Department,

Maintenance manuvals, parts catalogs, and revisions (o both. are available
from Piper Service Centers or Pipers Cusiomer Service Department.

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

WARNING

All inspection intervals, replacement time limits, overhaul time
limits, the method of inspection, life limits, cycle limits, etc.,
recommended by PIPER are solely based on the use of new,
remanufactured or overhauled PIPER approved parts. If parts
are designed, manufactured, remanufactured, overhauled
and/or approved by entities other than PIPER, then the data in
PIPER’S maintenance/service manuals and parts catalogs are
no longer applicable and the purchaser is warned not to rely on
such data for non-PIPER parts. All inspection intervals,
replacement time limits, overhaul time limits, the method of
inspection, life limits, cycle limits, ete., for such non-PIPER
parts must be obtained from the manufacturer and/or seller of
such non-PIPER parts.

Piper has developed inspection items and required inspection intervals
ti.e.s 500 100, 500, and 1000 hours) Tor the specilic model aireralt,
Appropriate forms are contained in the applicable Piper Service/Maintenance
Manual, and should be compliced with by a properly rained. knowiledgeable, and
qualified mechanic at a Piper Authorized Service Center or a reputable repair
shop. Piper cannot accept responsibility for the continued airworthiness ol any
aircralt not maintained 1o these standards. and/or not brought into compliance
with applicable Service Bulleting issued by Piper. instructions issued by the
engine. propeller, or accessory manofacturers, or Airworthiness Direetives issued
by the FAA.

A progressive inspection, approved by the Federal Aviation Administration
(FAA). s also available to the owner. This involves routine and detailed
inspections (0 allow maximwn utilization of the atrplane. Maintenance
inspection costs are reduced. and the maximum standard ol continued
airworthiness is maintained. Complete details are availabke from Piper.

In addition. but in conjunction with the above, the FAA requires periodic
inspections on all aircraft 10 keep the Airworthiness Certificate in effect. The
owner is responsible for assuring compliance with these inspection
requiremients and for maintaining proper documentation in loghooks and/or
maintenance records,
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A spectographic analysis of the engine oil is available from several
sources. This inspection, if performed properly, provides a good check of the
internal condition of the enginc. To be accurate, induction air filicrs 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
Regulation (FAR) Part 61 may perform certain preveniive mainienance as
defined in the FAR's. This maintcnance 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.

(¢} 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 altcrations 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 requirc 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 Certificatc Form FAA-8100-2,
(2) Aircraft Registration Certificate Form FAA-8050-3.
(3) Aircraft Radio Seation License if transmitters are installed.

{b) To be carried in the aircraft at ail times:
(1) Pilot’s Operating Hardbook.
(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 loghooks 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 costi by
giving the mechanic information about what has or has not been
accomplished.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
8-4



PIPER ATIRCRAFT CORPORATION SECTION 8
PA-28-161, CADET HAND/SERV/MAINT

8.9 GROUND HANDLING
{a) Towing

The airplane may be moved on the ground by the use of the nose
wheel steering bar that is stowed in the cabin, or by power cquip-
ment that will not damage or excessively strain the nose gear
steering assembly. Towing lugs are incorporated as part of the nose
gear fork.

CAUTIONS

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

Do not tow the airplane when the controls are
secured.

[n the event towing lines are necessary, ropes should be
attached to both main gear struts as highup on the tubes as possibic.
}.ines should be long enough to cicar the nose and: or tail by not less
than fifteen feet, and a gualified person should ride in the pilots 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 quahified person authorized
by the owner. Engine starting and shut-down procedures as weli as
taxi technigues should be covered. When it is ascertained that the
propeiler back blast and taxi areas are clear, power should be
applicd to start the taxi roll, and the following checks should be
performed:

(1) Taxia few feet forward and apply the brakes to determine

their cffectiveness.

(2) While taxiing. make slight turns to ascertain the effective-

ness of the steering.

(3) Observe wing clearance when taxiing near buildings or

other stationary objects. H possihle. station an obserser
outside the airplane.

ISSUED: SEPTEMBER 9, 1988 RFEPORT: VB-1360
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(4) When taxiing over uneven ground, avoid holes and ruts.

(5) 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 causc damage to the propeller
blades.

{c) Parking

When parking the airplanc. be surc that it is sufficiently pro-
tected [rom adverse weather conditions and that it presents no
danger to other aircraft. When parking the airplanc 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) Set the parking brake by pulling back on the brake lever

and depressing the knob on the handle. To release the
parking brake, pull back on the handle until the catch
disengages; then aliow the handle to swing {forward.

CAUTION

Care should be taken when setting brakes that
are overheated or during cold weather when
accumulated moisture may frecze a brake.

(3) Aileron and stabilator controls should he secured with the
front seat belt and chocks used to properly block the
wheels.

{d) Mooring

The airplanc should be moored for immovability, security and
protection. The following procedures should be uscd for the proper
mooring of the airplane:

(1) Head the airplane into the wind if possible.

{2) Retract the flaps.

{3) Immobiiize the ailerons and stabilator by looping the seat

belt through the control wheel and pulling it snug.

{4) Block the wheels.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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(5) Secure ticdown ropes to the wing ticdown rings and to the tail
skid at approximately 45-degrec angles to the ground. Whea using
rope of non-synthetic material, leave sufficient slack to avoid damage
to the airplane should the ropes contract.

CAUTION

Usc bowline knots, square knots or Iocked slip
knots. Do not use plain slip knots.

NOTE
Additional preparations for high winds include

using tiedown ropes from the landing gear forks
and securing the rudder.

(6) Install a pitot head cover if available. Be sure o remove the
pitot head cover before flight.
(7 Cabin door should be locked when the airplane is unattended.

8.11 ENGINE AlIR FILTER

The wet-type polyurethane foam air filter must be ingpected at keast once
every fifty hours. Under extremely adverse operating conditions, it may be
necessary to inspect the filier more frequently, The filter is disposable and
inexpensive and a spare should be kept on hand for a rapid replacement,

(a) Removal Of Engince Air Fillcr
The filter is located in the lower right front of the cngine
compartment and may be removed by the following procedure:
(1) Open the right side of the engine cowling.
(2) Loosen each of the four quarter-turn [asteners sccuring
the air filter cover.
(3) Separate the cover and remove the filter.
(4) Inspect the filter. If it is excessively dirty or shows any
damage, rcplace it immediately.
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(b) Installation Of Engine Air Filter

When replacing the filter, install the filter in the reverse order of
removal.

8.13 BRAKE SERVICE

The brake system is filied with M11.-H-5606 (petroleum base) hydraulic
hrake fluid. The fluid level should be checked periodically or at every 50-
hour inspection and replenished when necessary. The brake reservoir is
located on the fire wail in the engine compartment. [f the entire system must
be refilled, fill with fluid under pressurc from the brake end of the system.
This wili eliminate air from the system.

No adjustment of the brake clearances is necessary. H after extended
service brake blocks become excessively worn, they should be replaced with
new segments,

8.15 LANDING GEAR SERVICE

The main tanding gears use 6.00 x 6 wheels and the nose gear carries a
5.00 x 5 wheel. Ali three tires are [our-ply rating, type 111 tires with tubes.
(Refer to paragraph 8.23).

Wheels arc removed by taking otf the hub cap, cotter pin, axie nut, and
the two holts holding the brake sepment in place. Mark tire and wheel for
reinstailation: then dismount by deflating the tire, removing the three
through-boits from the wheel and separating the wheel halves.

Landing gear olcos should be serviced according to the instructions on
the units. The main oieos should be extended under normal static load until
4.50 +:-0.25 inches of oleo piston tube is exposed. and the nosc gear should
show 3.25 +:- 0.25 inches. Should the strul exposure be below that required,
it shouid be determined whether air or oil is required by first raising the
airplane on jacks. Depress the valve core to allow air to escape from the strut
housing chamber. Remove the filier plug and slowly raise the strut to full
compression. 1f the strut has sufficient fluid. it will be visible up to the
hottom of the filler plug hole and will then require only proper inflation.
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Should hydraulic fluid be below the bottom of the filler plug hole, fluid
should be added. Replace the plug with valve core removed; attach a clear
plastic hose to the valve stem of the filler plug and submerge the otherend in
a container of hydraulic [luid. Fuily compress and cxtend the strut several
times. thus drawing fluid from the container and expelling air from the strut
chamber. To allow fluid to enter the bottom chamber of the main gear strut
housing, the torque link assembly must be disconnected to let the strut be
extended a minimum of 10 inches {the nose gear torque links need not be
disconnected). [Yo not allow the strut to extend morc than 12 inches. When
air bubbles cease to flow through the hose, compress the strut fully and again
check fluid level. Reinstall the valve core and filler plug. and the main gear
torque links, 1f disconnected.

With fluid in the strut housing at the correct level. attach a strut pump to
the air valve and with the airplane on the ground, inflate the oleo strut to the
correct height,

In jacking the aircralt [or landing gear or other service, two hydraulic
jacks and a tail stand should be used. Atleast 250 pounds of ballast should he
placed on the base of the tail stand before the airplanc 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 baliast added,
jacking may be continued until the airplane is at the height desired.

8.17 PROPELLER SERVICE

The spinner and backing plate should be frequently cieaned and
inspected for cracks. Before cach flight the propeller shouid 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 arca of
increased stress which can lead to serious cracks or the loss of a propeller tip.
The back face of the blades should be painted when necessary with flat black
paint to retard glare. To prevent corrosion, the surface should be cleaned
and waxed periodically.
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8.19 OIL REQUIREMENTS

The oil capacity of the engine is 8 quaris, and the minimum safe quantity
is 2 quars. It is recommended that engine oil be drained and renewed every 50
hours, or sooncr under unfavorable conditions. Full flow cartridge type o1l
filters should be replaced each 50 hours of operation. The interval between oil
and oil filter change should not exceed a total of four (4) months. The
following seasonal aviation oil grades are recommended for the seasonal
ambient temperature ranges.

Average Ambient MIL-L-6082B MIL-L-22851
Air Temperature Mineral Ashless Dispersant
SAE Grade SAE Gradces
All Temperatures - 15W-50 or 20W-50
Above 80°F 60 60
Above 60°F 50 40 0r 50
30°F 10 90°F 40 40
0°F to 70°F 30 30, 40 or 20W-40
0°F to 90°F 20W350 20W50 or 15W50
Below 10°F 20 30 or 20W-30

When operating temperaturcs 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, in
the electric fucl pump, and at the carburetor inlet must be clcaned.

(b} Fuecl Reguirements {AVGAS ONLY)
The minimum aviation grade fuel for the PA-28-161 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 avaitable, commercial
grade 100/130 should be used. (See Fuel Grade Comparison Chart).

Refer 1o the latest issue of Lycoming Service Instruction No. 1070 for
additional information.
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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 Current Commercial Current Military
Fuel Grades (ASTM-D910) | Fuel Grades (ASTM-D910-75) Fuel Grades (MIL-G-5572F)

Max. TEL Max. TEL Max. TEL
Grade  Color ml/US.gal | Grade  Color ml/U.S.gal| Grade Color mi/U.S. gal
80/87 red 0.5 80 red 0.5 80/87  red 0.5
91/96 blue 20 *I00LL  bluc 2.0 100/130 blue 20
100/130  green 3.0 100 green  **3.0 none none none
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 1001..
+* _Commercial (uel grade 100 and grade 100/130 having TEL content of up to 4 mi/U.S. gallon
are approved for use in all engines certificated for use with grade 1007130 fucl.

The operation of the aircraft is approved with an anti-icing additive in
the fuel. When anti-icing additive is used, it must meet the specification
MIL-}-27686, must be uniformly blended with the fuel while refueling, must
not ¢xceed 0.15% by volume of the refueled quantity, and to ensure its
effectiveness should be blended at not less than 0.10% by volume. One and
one half liquid ozs. per ten gallons of fuct would fall within this range, A
blender supplied by the additive manufacturer should be used. Except for
the information contained in this section, the manufacturer’s mixing or
blending instructions should be carefully followed.

CAUTIONS

Assure that the additive is directed into the
flowing fuel stream. The additive flow shouid
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 tanks.

Some fuels have anti-icing additives pre-
blended in the fuel at the refinery, so no further
blending should be performed.

Fuel additive cannot be used as a substitute for
preflight draining of the fuel system drains.
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” LANDING GEAR STRUT

FUEL DRAIN
Figure 8-3

(¢) Filling Fuel Tanks

Observe all required precautions for handling gasoline. Fuel is
stored in two twenty-five galion (24 usable) tanks.

(d) Draining Fuel Strainer, Sumps and Lines

The fuel system sumps and strainer should be drained daily
prior to the first flight and aftcr refueling to avoid the accumulation
of contaminants such as water or sediment and for proper fuel. Each
fuel tank is equipped with an individual quick drain located at the
fower inboard rcar corner of the tank. The fuel strainer is equipped
with a quick drain located on the front Jower corner of the tire wall,
Each of the fuel tank sumps should be drained first. Then the fuel
strainer should be drained twice, once with the fuel selector valve on
each tank. Each time fuel is drained, sufficient fuel should be aliowed
to flow to ensure removal of contaminants. This fuel should be col-
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lected in a suitable container, examined for contaminants, proper
{uel and then discarded.

CAUTIONS

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

After draining, cach quick drain should be
checked to make sure it has closed completely
and is not leaking.

(e) Dratning Fuel System

The bulk of the fuel may be drained from the systent by opening
the valve on the bottom of the wing at the inboard end of each fuel
tank. Push up on the arms of the drain valve and turn counterclock-
wise to hold the drain open. The remaining fuel in the system maybe
drained through the filter bowl. Any individualtank may be drained
by closing the selector valve and then draining the desired tank.

8.23 TIRE INFLATION

For maximum tire service, keep them inflated 10 the proper pressures; 30
psi for the nose gear and 24 psi for the main gear. All wheels and tires are
halanced before original installation, and the refationship 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

The 12 volt battery is installed in a covered box mounted on the forward
right face of the firewall. To gain access, raise the upper right cowl and
remove the battery box cover. The battery box has a drain tube that is
normally closed off with a cap, whichshould be opened occasionaily to drain
off any accumulation of liquid.
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The battery should be checked for proper fluid level. DO NOT fill the
battery above the baffle plates. DO NOT fill the battery with acid; use only
water. A hydrometer check will determine the percent of charge in the
battery.

1 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.

8.27 CLEANING
(1) 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 tremove especially hcavy dirt and grease
deposits, it may bc necessary to brush areas that were
sprayed.

CAUTION

Do not spray solvent into the alternator,
vacuum pump, starter, or air intakes.

(3) Allow the solvent to remain on the enginc fram five to ten
minutes. Then rinse the engine clecan with additional
solvent and allow it to dry.

CAUTION

[Jo 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 accor-
dance with the [.ubrication Chartin the PA-28-161 Service
Manual.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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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 undcr the gear to catch waste.

(2) Spray or brush the gear area with solvent or a4 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) Aliow 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 {rom the wheel and remove the catch
pan.

(5) Lubricate the gear in accordance with the Lubrication
Chart in thc PA-28-161 Service Manual.

(¢) 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 ora soft

bristle brush.

{3) To remove exhaust stains, allow the solution to remain on
the surface [onger.

(4) T'o remove stubborn oil and grease, use a cloth dampened
with naphtha.

{5) Rinse ali surfaces thoroughly.

(6) Any good automotive wax may be used to prescrve painted
surfaces. Soft cleaning cloths or a chamois should be uscd
to prevent scratches when cleaning or polishing. A heavier
coating of wax on the leading surfaces will reduce the
abrasion probicms in thesc areas.

(d) Cleaning Windshield and Windows

(1) Remove dirt, mud and other loose particles from exterior
surfaces with clean water.
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(2) Wash with mild soap and warm water or with aircraft
plastic cleancr. Use a soft cloth or sponge ina straight back
and forth motion, Do not rub harshly.

(3) Remove oil and greasc with a cloth moistened with
kcrosene.

CAUTION

Do not use gasoline, alcchol, benzenc, 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.

(¢) 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. Carefully
follow the manufacturer’s instructions. Avoid soaking or
harsh rubbing.

CAUTION
Solvent cleaners require adcquate ventilation.

(3) Leather should be cieaned with saddlc soap or a miid hand
soap and water.

(f} Cleaming Carpets

To clean carpets, first remove loose dirt with a whisk broom or
vacuum. Forsoiled spots and stubborn stains use a noninflammable
dry cleaning fluid. Floor carpets may be removed and cleaned like
any househeld carpet.
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8.29 COLD WEATHER OPERATION

For cold weather operation a winterization plate is installed on the inlet
opening of the oil cooler. This plate should be instalied whenever the
ambient temperature reaches S0°F or less. The plate should be removed and
stored in the cockpit when the ambient temperature exceeds S0°F.

1t is recommended that an eptional Engine Breather Tube Winterization
Kit be instalied for cold weather operation. This kit is availabie through a
Piper Service Center or Piper’s Customer Services Department.
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SECTION 9

SUPPLEMENTS

9.1 GENERAL

This scction provides information in the form of Supplements which are
nceessary for efficient operation of the airplane when equipped with one or
more of the various optional systems and cquipment not provided with the
standard airplane.

All of the Supplements provided by this section are FAA Approved and
consccutively numbered as a permanent part of this Handbook. The
information contained in each Supplement applics only when the related
equipment is installed in the airplane.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 1
FOR
PIPER ELECTRIC PITCH TRIM

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Piper Electric Pitch
Trim System isinstailed in accordance with Piper Drawing No. 67496-7. The
information contained hercin supplements or supersedes the basic Pilot’s
Operating Handbook and FAA Approved Airplane Flight Manual onlyin
those areas listed herein. For limitations. procedurcs and performance
information not contained in this supplement, consult the basic Pilat’s
Operating Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVED Lb i é’mi‘u‘-}v

D. H. TROMPLER

D.0.A. NO. 50-1

PIPER AIRCRAFT CORPORATION
VERO BEACH. F1LORIDA

DATE OF APPROVAL October 7. 1988

ISSUED: SEPTEMBER 9. 1988 REPORT: YB-1360
1 of 4. 9-3



SECTION 9 PIPER AJRCRAFT CORPORATION
SUPPLEMENT 1 PA-28-161, CADET

SECTION 1 - GENERAL

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

SECTION 2 - LIMITATIONS

No change.

SECTION 3 - EMERGENCY PROCEDURES

(a) 1n case of malfunction, disconnect electric pitch trim by activating
pitch trim switch on pilot’s control yoke to OFF position.

(h) In an emergency, electric pitch trim may be overpowered using
manual pitch trim,

(¢) In cruise configuration, malfunction results in 10° pitch change
and 200 ft altitude variation.

{d) In approach configuration, a malfunction can result in a 5° pitch
change and 50 {1 altitude loss.

SECTION 4 - NORMAL PROCEDURES

The clectric trim system may be turned ON and OFF by aswitch located
on the left horn of the pilot’s control voke adjacent to the trim control switch.
The pitch trim may be changed when the clectric trim system is turned on
cither by moving the manual pitch trim control wheel or by operating the
rim control switeh on the pilot’s control voke.

SECTION 5 - PERFORMANCE

No change.

REPORT: ¥VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-28-161, CADET SUPPLEMENT 1

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Scetion 6 of the basic Pilot’s Operating Handbook.

SECTION 7 - DESCRIPTEON AND OPERATION

No change.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
3 of 4, 9-5



SECTION 9 PIPER ATIRCRAFT CORPORATION
SUPPLEMENT 1 PA-28-161, CADET
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PIPER AIRCRAFT CORPORATION SECTION ¢
PA-28-161, CADET SUPPLEMENT 4

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 4
FOR
AUXILIARY VACUUM SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Piper Auxiliary
Vacuum System is instailed in accordance with Piper Drawing No.87773-2.
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 suppiement, consult the basic
Pilot's Operating Handbook and FAA Approved Airplane Flight Manual.

' FAA APPROVED \—b \¢ émﬁL&‘
D. H. TROMPLE

D.0.A. NO. 50-1
PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

(__ DATE OF APPROVAL October 7, 1988

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
1 of 6, 9-11



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENT 4 PA-28-161, CADET

SECTION 1 - GENERAL

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

SECTION 2 - LEIMITATIONS

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

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

(¢} The auxiliary pump:motor assembly and clapsed time indicator
must be removed (rom service after 500 hours accumulated operat-
ing time or 10 ycars, whichever occurs first.

SECTION 3 - EMERGENCY PROCEDURES
LOSS OF VACUUM SUCTION

(a) Low VAC warning and VAC OFF lights illuminated:
Vacuum suction gavge............. check to verify inop pump

(b) If vacuum suction gauge below 4.5 inches Hg:
Auxiliary vacuum switch, ... ... ... push AUX ON

Verily vacuum suction 4.8 1o 5.2 inches Hg. and Vac and VAC
OFF annunciator lights out and AUX ON tight illuminated.

CAUTION

Compass error may exceed 10° when auxiliary
vacuum system is in operation.,
(c) Monitor electrical load - verily ailternator capacity is not being
cxceeded as indicated by the ammeter. It required turn oft non-

essential clectrical equipment.

{d) Land at the earhiest opportunity to have primary system repaired.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-28-161, CADET SUPPLEMENT 4

SECTION 4 - NORMAL PROCEDURES

(a) Preflight Check.

Turn on battery switch and verify VAC OFF light illumi-
nated.

NOTE

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

Turp on auxiliary vacuum pump and verify AUX ON light is
illuminated and electrical load {approximate 15 amps} on
ammeter.

Turn off auxiliary vacuum pump and verify AUX ON light
extinguished.

(b) Inflight Check. - Prior to entering instrument flight conditions:

[
2.

Turn off nonessential electrical equipment.

Turn on auxiliary vacuum pump and verify AUX ON light
iliuminated and clectrical load (approximately 15 amps on
ammeter,

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

NOTE
For maximum scrvice life, avoid continuous

non-cmergency operation of the auxiliary
yvacuum pump.

SECTION 5 - PERFORMANCE

No change.

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENT 4 PA-28-161, CADET

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 systcm provides an independent back-up
source of pncumatic power to operate the gyro flight instruments in the event
the engine driven air pump fails.

The auxiliary pump is mounted on the forward sidc of the firewall and
connects to the primary system at a manifold downstream of the vacuum
regulator, 1sofation 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 on the regulator and senses vacuum
supplied to the gyros.

A control switch (Jabeled AUX VAC) for the auxiliary pump system is
located on the right side of the instrument panel near the vacuum suction
gauge. 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 on the manifold 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 the AUX ON switch activation level even though the auxiliary pump
is operating. The annunicator lights do not incorporate a press-Lo-test
feature: if the lights do not illuminate, check for burned out lamps. Replace,
as necessary. with MS25237-330 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 circuit breaker in the annunciator light
circuit. The breakers are mounted on the circuit breaker pancl.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER AIRCRAFT CORPORATION

PA-28-161, CADET

SECTION 9
SUPPLEMENT 4
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PIPER ATRCRAFT CORPORATION SECTION 10
PA-28-161, CADET OPERATING TIPS
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PIPER AIRCRAFT CORPORATION SECTION 1¢
PA-28-161, CADET OPERATING TIPS

SECTION 10

OPERATING TIPS

10.1 GENERAI,

This section provides operating tips of particular value in the operation
of the Cadet.

10.3 OPERATING TIPS

{2) Learn to trim for takeoff so that only a very light back pressure on
the control wheel is required Lo lift the airplanc off the ground.

(b) The best speed tor takeoff is about 55 KIAS under normal
conditions. Trying to pull the airplane off the ground at too low an
airspeed decreases the controllability of the airplane in the event of
engine tailure.

{¢) Flaps may be lowered at airspeeds up to 103 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 it
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.

(d) Beforc attempting to reset any circuit breaker, aliow a two to five
minute cooling off period.

(e) Before starting the engine, check that all radio switches, light
switches and the pitot heat switch are in the off positionso asnot to
create an overloaded condition when the starter is engaged.

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

ISSUED: SEPTEMBER 9, 1988 REPORT: VB-1360
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SECTION 10 PIPER AIRCRAFT CORPORATION
OPERATING TIPS PA-28-161, CADET

(2

9

The rudder pedals are suspended from a torque tube which extends
across the fuselage. The pitot should become famnliar 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 satety
aids.

Prolonged slips or skids which result in excess of 2000 ft. of altitude
toss, or other radical or cxtreme mancuvers which could cause
uncovering of the fuel outlet must be avoided as fuel flow inter-
ruption may occur when tank being used is not full.

Hand starting of the engine is not recommendced, however, should
hand starting of the engine be required, only experienced personnel
should attempt this procedure. The magneto selector should be
placed to LEFT during the starting procedures to reduce the
probability 6f kick back. Place the ignition switch to BOTH
position after the engine has started.

REPORT: VB-1360 ISSUED: SEPTEMBER 9, 1988
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PIPER AIRCharT CORPORATION Y. .-161, CADET
EQUIPMENT LIST

EQUIPMENT LIST

The following is a list of equipment which may be installed in the airplane. Items marked with an " X" were installed on the
airplane described below when licensed by the manufacturer. Piper Aircraft Corporation will not revise this equipment list once
the aircraft is licensed. It is the owner's responsibility to retain this equipment list and to amend it to reflect changes in equipment

installed in this airplane.

Unless otherwise indicated, the installation certification basis for the equipment included in this list is the aircrafi'sapproved
type design. .

PIPER AIRCRAFT CORPORATION PA-28-161, CADET

SERIAL NO.___ 2841291 REGISTRATION NO N9200J pATE: _10/19/89

(@) Propeller and Propeller Accessories

item Mark if Weight Amm (In) Moment
No. Item Instl. (Pounds) Aft Datum {Lb-In.)
| Propcller; Sensenich 74DM6-0-60
Cent. Basis - TC P886 X a4 38 123
3 Spinner Dome and Bulkhead, Piper Dwg. 87325 _&’r_ 3.3 38 13

(b) Engine and Engine Accessories

5 Engine
a. %.vcoming Modetl 0-320-D2A ; 283 21.0 5941
T. LYCOROng (3000s wmdmi = X 79 210 5855
Cert. Basts - TC 274 '
7 Alternator 60 Amp )<
a. Prestolite No, ALY6422 s o*105 14.0 147
9 Starter. Prestolite MZ4218 p'e
Cent. Basis - TC E274 - *17.0 14.5 247
11 ‘ngine Driven Fuel Pump, Lycoming Dwg. 75246 >/
¢ “rt. Basis - TC E274 1.7 36.3 62
13 Eiectric Fuel Pump, Facet P/N 478360 _A/b_ 1.8 36.8 66
15 Fu ¥ Valve, Piper Dwg. 66945 or Allen X
Air >raft Prod. Inc. No. 65122 - 0.4 61.9 25
(7 Oil Coolers, Piper Dwg. 18622, %
Nisgara No. 20002A N e 18 41.3 78
*Included in engine weight.
ISSUED: SEPTEMBER 9, 1988 240-0021
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PA-28-161, CAw ' JIPER AIRCRArT RATION
EQUIPMENT LIST

() Engine and Engine Accessories (cont)

Item Mark if Weight Arm (In.) Moment
No. Item Instl. (Pounds) Aft Datum (Lb-In.}
19 Oil Filter. LW-13743 (Champion No. CH48110) or
Lyc. No. 75528 (AC No. OF5578770)
Cert. Basis - TC E274 . K . *2.5 353 88
21 Air Filter. Piper Dwg. 35477 __~><___ 09 29.5 27
(¢) Landing Gear and Brakes
3 Two Main Whee! Assemblies X
a. Cleveland Aircraft Products 323 109.6 3540

Wheel Assy. No. 40-86
Brake Assy. No. 30-55
Cert. Basis - TSO C26a
b. 6.00-6 Type 111 4 Ply Rating Tires
with Regular Tubes
Cert. Basis - TSO C62

33 Nose Wheel Assembly

a. Cleveland Aircraft Products
Wheel Assy. No. 40-T7A
Cert. Basis - TSO C26a

b. McCauley Industrial Corp.
Wheel Assy. No. D-30500
Cert. Basis - TSO C26b

¢. §.00-5 Tvpe 111 4 Ply Rating Tire
with Regular Tube
Cert. Basis - TSO C62

2.6 308 80
3.6 30.8 1

sg 308 179

RE Hand Brake Master Cylinder, Piper Dwg, 65842
{Cleveland Aircraft Products P/N 10-22) 0.6 60.9 37
37 Toe Brake Cylinders
a. Cleveland Aircraft Products No. 10-27 0.7 530 37

b. Gar-Kenyon Instrument No. 17000 0.4 53.0 2!

(d)  Electrical Equipment

41 Battery, PS50133 27.2 43.2 1175

45 Overvoltage Relay, Piper Dwg. 35544 (Wico X16799) 0.5 55.4 28

47 Starter Relay, Piper Dwg. 99130-2

RBM Controls P/N 111-111 1.0 458 46

49 Stall Warning Device, Piper Dwg. 35544
(Safe Flight P/N C52207-4)

X
\/
4}
X
X
43 Voltage Regulator, Piper Dwg. 68804-3 or -4 __.X_. 0.4 519 21
_X_
s Y

0.2 80.2 16

*Inciudes adapter.

240-0028 ISSUED: SEPTEMBER 9, 1938
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PIPER AIRCRAFT CORPORATION PA.. . CADET
EQUIPMENT LIST

(d) Electrical Equipment (cont)

[tem Mark if Weight Am (In.) Moment
No. ftem Instl. {Pounds) Aft Datum  (Lb-in)
5 Stall Warning Horn, Piper Dwg. 35544 X
(Safe Flight P/N 35214) 0.2 58.8 12
54 Radio Master Switch Relay 6041 H298. F ¢ v Dwg. 39870 __)_(____ 0.5 59.5 »
55 Navigation Lights (Wing) (2). Red/Whi't R
Green/ White, Whelen Mode A675 M 0.5 106.6 53
(¢) Instruments
61 Altimeter, Piper PS50008-2 or -3
Cert. Basis - TSO ~ "™ _X-_ 1.1 0.9 67
63 Airspeed Indicator, ¥ PS50049-418
Cert. Basis - TSO C2» —— 0.6 618 37
65 Compass, Piper Dwg. 67462-6, Cert, Basi - TSOCT¢c - ﬁ___ 0.9 59.9 54
67 Tachometer, Piper Dwg. §7379-3 X o7 61.2 43
69 Engine Cluster, Piper Dwg. §0777-2 X - o 62.4 57
n Vacuum System In¢ tallation With Airbor X
Modal, 2iise Pumyp P S 45 39.1 176
73 Vertical Speed. T'.per Dwg. 99010-5 )-{
Cert. Basis - 75 ) C8b L 1.0 . 609 61
75 Air Tempr2ne-r. Gauge, Piper Dwg. 994790 or -2 _.X___.. 0.2 72.6 15
(h  Misceilaneovs
85 Eront Seat ~ elts (2), Piper PS50039-4-2A
American 5 tsty Eqpt. Corp. 500576
Davis Acft. ?-od. Inc.. FDC-5900-120-5 (Black) X
Cert. Basis - 180 7 [ 1.8 '84.0 151
87 Sun Visors, Piper v g. 66991-12 L\i-———! 1.5 85.0 128
89 Left Front Seat, Piper Dwg. 89023-2 —— 15.5 84.0 1302
91 Right Front Seat. “iner Dwg. 89023-3 S 15.5 84.0 1302
93 Assist Step. Piper Dwg. 65384 X 18 156.0 281
95 Shoulder Harne': (2}, Front Seats Only
Piper PSS0039-4-20 Pacific Scientific X
P/N 110747-13 ' 1.4 119.5 167
97 Baggage Straps, Py ar Dwg. 66804 and 66808 __yL_ 1.3 142.8 {86
1ISSUED: SEPTEMBER 9, 1988 240-0021
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PA.28-161, CAL

EQUIPMENT LIS}

(®)

Itemn
No.

105

107

(h}

W

)

129

131

133

135

137
139
141

143

240-0028
4 of 7

Engine and Engine Accessories (Optional Equipment)

ltem
Primer System, Piper Dwg. 35327-0

Carburetor fce Detector, Piper Dwg. 39682-2

Propeller and Propeller Accessories (Optional Equipment)

Landing Gear and Brakes (Optional Equipment)

Electrical Equipment (Optional Equipment)
Cabin Light, Piper Dwg. 95229

Landing Light, G.E. Model 4509

Navigation Lights (Wing) (2}, Red/ White &
Green/ White with White Strobe (Wing)
Wheien Model A6000

Fin Strobe (A-470)

Navigation Lights (Wing) (2), Red/White & .
Green/ White with Red Strobe (Wing)

Fin Strobe (A-470)

Fin Strobe, Whelen Eng. Co. HR-DF-14R
Piper Dwg. 36789

Navigation Light (Rear) (!)
Grimes Model A2064 {White)

Wing Tip Recognition Lights
Piper Dwg. 87487

Heated Pitot Head, Piper Dwg. 35492-2

Piper Pitch Trim. Piper Dwg. 67496-3

Auxiliary Power Receptacle, Piper Dwg, 35842-2
External Power Cable, Piper Dwg. 62355-11

Mark if
Insti.

inle

8

+PER AIRCRAFT ¢

Weight
{Pounds)

1.2
0.5

0.3
0.5

— n
— 0

L5

0.2

1.0
0.4
4.3
27
4.6

N

Arm (In.)
Aft Datum

50.0
59.7

9.0

13.1

1579
216.0

157.9
216.0

263.4
281.0

94.1
100.0
155.3

62.7
142.8

(ATION

Moment
{Lb-In.}

30

916
238

916
238

395

56

668
169
657

ISSUED: SEPTEMBER 9, 1988



PIPER AIRCRA: . CORPORATION

(x) Instruments (Optional Equipment)

Item
"~ No. Item
161 Attitude Gyro. Piper Dwg. 99002-9
Cert. Basis - TSO Céc
163 Directional Gyro, Piper Dwg. 99003-8
Cent. Basis - TSO C5¢
165 Tru-Speed Indicator, Piper PS50049-41T
Cert. Basis - TSO C2b
167 Encoding Altimeter, Piper PS50008-6 or -7
Cert. Basis - TSO C10b, C83
169 Altitude Digitizer (United instruments
P/N 5125-P3), Cert. Basis - TSOCS
1M Alternate Static Source, Piper Dwg, 35493
173 Turn and Slip Indicator, Piper PS50030-2 or -3
Cert. Basis - TSO C3b o
Tlagshantia-zo Wle VIO
178 W -69889-0
ATE P
177 Clock, Piper Dwg. 87347-2

Exhaust Gas Temp.Gauge
i) Auwopilomns {Optional Eguipmment)

20! King KAP 100 Autopilot. Piper Dwg. 39874 )
Cert. Basis - STC SA1565CE-D

203 King KAP 100 Autopilot with KCS 35A Compass
System, Piper Dwg. 39874-( )
Cert. Basis - STC SA1565CE-D

(m) Radio Equipment (Optional Equipment)

205 King KX 155 VHF Nav/Comm Transceiver
a. With Audio Amplifier
b. With Glide Siope Receiver
¢. Without Glide Slope Receiver
Cert. Basis - TSO C37b, C38b, C4&0a, C36a

207 King K1 208 VOR/LOC indicator
a. Single
b. Dual
Cert. Basis - TSO C36¢, Cd0a

209 King KR 86 ADF with KA 42B Loop and Sense Antenna
a. First
b. Second
¢. Audio Amplifier

King KI 209 VOR/LOC/GS Indicator

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

2"‘0 D(LV;CJI (é‘{xrk i,_%c-{(::,y-‘ ih';f_)f((‘r‘r) i [
ISSUED: SEPTEMBER 9, 1988 t

Mark if
Instl.

X
X
X
X
X
X

X .

Sl

X

Weight
(Pounds)

2.2

33

PA

.sl, CADET

EQUIPMENT LIST

Arm (In)
Aft Datum

59.4

59.7

Moment
{Lb-In.)

131

197

{same as standard equipment)

*0.9

1.0
0.4

2.6

0.3
2.3

04

0.7

15.2

21.2

7.6
10.6
0.8
1.2

4,3

60.3

51.5
61.5

59.7

61.2
&&
62.4

55.4

T3

59.6
59.9

91.6
107.0
51.0

59.9

62,4

54

52
24

122
18
i)

39

1480

2396

291
308
279

120

696
1134
41

72
A A

240-0028
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PA-28-161, CADr .
EQUIPMENT LIST

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

{tem
No. Item
21 King KMA-24 Audio Panel
Cert. Basis - TSO C35d, C50b
Gowrmin Trang
213 i - et
Cert. Basis - TSO C74b
A-30

215 ~NercoA =848 Altitude Encoder Piper Dwg. 79658,
Cert, Basis - TSO C88 (a}

217 Avionics Cooling Fan
Globe P/N 19A6009-14V
Piper Dwg, 39857-3

219 Antenna and Cable
a. Nav Receiving VRP-37 or AVI12-PPR
b. Glide Slope (Singie) GS401 or CI 104
¢. Glide Slope {Dual) GS-401 or CI 104
d. Single ADF Sense 99841
Piper Dwg. 99461

221 Anti Static Antenna and Cable
a. #] VHF Comm PS50040-18
b. #2 VHF Comm PS50040-18
¢. Singie ADF Sense 79160

273 Marker Beacon Antenna, Comant Cl .102

Piper Dwg. 39737-4"° )

225 Emergency Locator Transmitter, - (Nasco-Moder EETN)
a. Antenna and Coax
YK XM ek YN XK

Cert. Basis - TSO C91

227 Microphone
a. Piper Dwg. 68856-10 (66C)
b. Piper Dwg. 68856-11 (M700B)
¢. Piper Dwg. 68856-12 (100T}

229 Boom Mike Headset,

Telex - Airman 750
231 Cabin Speaker, Piper Dwg. 99220
233 Headset, Piper Dwg. 6885610
235 Dual Mike and Phone JFacks

King KN 64 DME

*Weight includes antenna and cable.
s*Weight includes antenna coax wire to Marker Beacon Receiver.

~
i (

PIPER AIRCRAFT CORFURATION

Mark if Weight Amrm (In)
Inst!. (Pounds} Aft Dawum

_X_ 1.7 65.3
_.L 3.1 58.1
ﬂ__ 3 51.8

0.9 56.4

1.6 171.3
09 120.0
2.8 154.0
6.4 150.0

iy

144.3

170.7

147.5

X . ==1.2 : 175.0
"7 R SO

X 0.2 2244

Moment
{Lb-In.)

111
180

: 5’,‘!5‘

51

274
431

202
256
74

Zi¢ ““

X 1275
¥X 45

XXXAXAX XX XX XXEK XX XXX XEKUXX XX XXX XKKX

e 0.3 6.9
X 03 P
X 03 80.5
_ﬁ_— 1.1 ¥.0
_X._ 0.5 60.0
j__ . ***0.2 618
X 3 58.3

sesWeight is difference between standard mike and phone jacks and optional dual mike and phone jacks.

240-0028
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30

192

ISSUED: SEPTEMBER 9, 1983



) JREN
. ’ i

PIPER AIRCRAFT COF JRATION

{n)

Item
No.
251

251
255

257
259
261
263

265

27

. 269

271
273

275

277

279

281
283

285

256

Miscellaneous (Optiona! Equipment}

ftem

Air Conditioner and Alternator Instl,
Piper Dwg. 99575-6

Overhead Vent System, Piper Dwg. 76304-15

Overhead Vent System with Ground Ventilating Blower
Piper Dwg. 76304-16

Rear Seat Vents, Piper Dwg. 68556
Rear Seat, Piper Dwg. 35131
Super Cabin Sound Proofing, Pipet Dwg. 79030-2

Adjustable Front Seat {Left)
Piper Dwg. 89026-2

Adjustable Front Seat (Right) g
Piper Dwg. 89_02__6.3 n* B

Aft Seat Beits (2), Piper PS50039-4-3

American Safety Eqpt. Corp. 449968

Davis Acft. Prod. inc., FDC-5900-120-2 (Black)
Cert. Basis - TSO C2f

Fire Extinguisher _ Amerex Model 344
Pipss Pwg, 37872-2, SWXIaek RGO

Tow Bar, Piper Dwg. 99458
(Rear Seat Mounting) :

Tow Bar, Piper Dwg, N
{Floorboard Mounting) . .

Shoulder Harness - Inertia (Réai) (2)
Piper Dwg. PS30039-4-19
Pacific Scientific 110744701, (Black)

Approach Plate Holder (2) (On Control Wheel)

Piper Dwg. 37907

Static Wicks (6) L
Static Wicks (3) b
Piper Dwg. 78947

Auxiliary Vacuum Pump Installation
Piper Dwg. 87773-2

Transponder Remote 1dent (Switch In Control Wheel
Piper Dwg. 39693

Tinted Windows, Piper Dwg. 76361

TOTAL OPTIONAL EQUIPMENT

Silencady Mecanacv STC[Z-FJ20.23

Jobepe [t

Mark it Weight
68.3
5.7

14.2
25
‘210
18.1

*6.6

. 6.6

.« ¥ 3.6

1.3

1.3

Neg.

X .
_&_. 15.5
j_. Neg.

162.6

{
A

T2

PA-28-161. CADE1
EQUIPMENT LIS1

Arm (In.)
Instl. {Pounds) Aft Datum

103.6
148.9

168.5
98.0
124.1

86.8

20.3

79.6

123.0
57.9

156.0

74.0

135.6
272.5

425

7076
849

2393

245
3351
] 57:1]'

536

Moment
{Lb-In.)

528

197

2(

203

13

4

659

X 7.2

*Weight and moment difference between standard and optional equipment.

ISSUED: SEPTEMBER 9, 1988




