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PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-181, ARCHER 11 GENERAL

SECTION 1

GENERAL

1.1 INTRODUCTION

This Pilot’s Operating Handbook is designed for maximum utilization
as an operating guide for the pilot. It includes the material required to be
furnished to the pilot by C.A.R. 3 and FAR Part 21, Subpart J. It also
contains supplemental data supplied by the airplane manufacturer.

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

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

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

The handbook has been divided into numbered (arabic) sections, each
provided with a “finger-tip” tab divider for quick reference. The limitations
and emergency procedures have been placed ahead of the normal proce-
dures, performance and other sections to provide easier access to informa-
tion that may be required in flight. The “Emergency Procedures” Section has
been furnished with a red tab divider to present an instant reference to the
section. Provisions for expansion of the handbook have been made by the
deliberate omission of certain paragraph numbers, figure numbers, item
numbers and pages noted as being intentionally left blank.

ISSUED: JULY 2, 1979 REPORT: VB-1120
1-1



SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL - PA-28-181, ARCHER II

17 048"
f

2 600"

Wing Area (sq. ft.) 170.0
Min. Turning Radius (ft.) 300
(from pivot point to wingtip)

THREE VIEW
Figure 1-1

REPORT: VB-1120 ISSUED: JULY 2, 191’9-
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SECTION 1

PIPER AIRCRAFT CORPORATION
PA-28-181, ARCHER 1 GENERAL
1.3 ENGINES
(a) Number of Engines 1
(b) Engine Manufacturer Lycoming
{c} Engine Model Number 0-360-A4M or
0O-360-A4A
(d) Takeoff Power - $ Minute Limit (BHP) 180
(e) Takeoff Engine Speed - 5 Minute
Limit (RPM) 2700
Q (N Maximum Continuous Power (BHP) 178
o (z2) Maximum Continuous Engine
@ Speed (RPM) 2650
{h) Bore {inches) 5.125
(i) Stroke (inches) 4.375
(j) Displacement (cubic inches) 361.0
(k) Compression Ratio 8.5:1

)

Engine Type

1.5 PROPELLERS

(a)
(b)
{c)
(d)
(e}

@ (0

Number of Propellers
Propelier Manufacturer
Madel

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

{2) Minimum

Propeller Type

1.7 FUEL

AVGAS ONLY

{a)

)
® o

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

{1) Minimum Octane

{2) Alternate Fuel

Four Cylinder, Direct
Drive, Horizontally
Opposed, Air Cooled

1

Sensenich
T6EM8S55-0-62
2

76
76
Fixed Pitch

50
48

100 Green or 100LL Blue

Aviation Grade

Refer to latest issue of

Lycoming Instruction No. 1070.

ISSUED: JULY 2, 1979
REVISED: JUNE 29, 1984

REPORT: VB-1120
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SECTION 1 PIPER AIRCRAFT CORPORATION

_(iEZN*ERAL PA-28-181, ARCHER 11
1.9 OIL
{a) Oil Capacity (U.S. quarts) 8
{b) Oil Specification Refer to latest issue

of Lycoming Service
Instruction 1014,
{¢) Oil Viscosity per Average Ambient
Temp. for Starting

Single Multi
{l) Above 60°F S.ALE. 50 S.AE.40or50
(2) 30°F to SO°F S.A.E. 40 S.AE. 40
(3) 0°Fto T0°F S.AE. 30 S.AE 40 or Q
?.OW-m
{4) Below 10°F S.A.E. 20 S.AE. 20W-3

1.11 MAXIMUM WEIGHTS

Normal Utility

(a) Maximum Ramp Weight (lbs.) 2558 2138

(b) Maximum Takeoff Weight (lbs.) 2550 2130

(c) Maximum Landing Weight (lbs.) 2550 2130
(d) Maximum Weights in Baggage

Compartment (lbs.) 200 0

1.13 STANDARD AIRPLANE WEIGHTS

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

REPORT: VB-I]ZO ISSUED: JULY 2, 1979
1-4 . REVISED: JULY 21, 1982



PIPER AIRCRAFT CORPORATION

“SECTION 1

-PA-28-181, ARCHER II *GENERAL
1.15 BAGGAGE SPACE
() Compartment Volume (cubic feet) 24
(b) Entry Width (inches) 22
(c) Entry Height (inches) 20
1.17 SPECIFIC LOADINGS
(a) Wing Loading (lbs. per sq. ft.) 15.0
(b) Power Loading (Ibs. per hp) 14.2

ISSUED: JULY 2, 1979

REPORT: VB-1120
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SECTION 1
GENERAL

PIPER AIRCRAFT CORPORATION
PA-28-181, ARCHER [I

1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

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

(a} General Airspeed Terminology and Symbols

CAS

KCAS

GS

IAS

KIAS

TAS

FE

REPORT: VB-1120

1-6

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

Calibrated Airspeed expressed in “Knots.”

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

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

Indicated Airspeed expressed in “Knots.”

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

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

Maneuvering Speed is the maximum speed
at which application of fuil availabie
aerodynamic control wili not overstress the
airplane.

Maximum Flap Extended Speed is the

highest speed permissible with wing flaps .

in a prescribed extended position.

ISSUED: JULY 2, 1979



o®

PIPER AIRCRAFT CORPORATION SECTION |

PA-28-181, ARCHER 1l

GENERAL

VNE/MNE

VNO

VS

VSO

VX

vY

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

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

Stalling Speed or the minimum steady
flight speed at which the airplane is con-
trollable.

Stalling Speed or the minimum steady
flight speed at which the airplane 1s con-
trollable in the fanding 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.

(b) Metcorological Terminology

ISA

OAT

ISSUED: JULY 2, 1979
REVISED: JUNE 29, 1984

international Standard Atmosphere in
which: The air is a dry perfect gas; The
temperature at sea leve 1s 15° Celsius (59°
Fahrenheit): The pressure at sea level is
29.92 inches Hg (1013.2 mb); The tempera-
ture gradient from sea level to the aititude
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.

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

REPORT: YB-1120
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SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-28-181, ARCHER Ii
Indicated The number actually read from an

(c)

(d)

Pressure Altitude

Pressure Altitude

Station Pressure

Wind

Power Terminology
Takeoff Power
Maximum
Continuous

Power

Engine Instruments

EGT Gauge

REPORT: VB-1120

1-8

altimeter when the barometric subscale has
been set to 29.92 inches of mercury (1013.2
millibars).

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

Actual atmospheric pressure at fielde
elevation.

The wind velocities recorded as variables
on the charts of this handbook are to be

understood as the headwind or tailwind
components of the reported winds.

Maximum power permissible for takeoff,

Maximum power permissible continuousiy
during flight.

Exhaust Gas Temperature Gauge

ISSUED: JULY 2, 1979
REVISED: JUNE 29, 1984



PIPER AIRCRAFT CORPORATION SECTION 1

PA-28-181, ARCHER 11

GENERAL

{e) Airplane Performance and Flight Planning Terminology

Climb Gradient

Demonstiated
Crosswind
Velocity

(Demo. X-Wind)

Accelerate-Stop
Distance

Route Segment

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

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

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

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

() Weight and Balance Terminology

Reference Datum

Station

Arm

ISSUED: JULY 2, 1979
REVISED: JULY 20, 1983

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

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

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

REPORT: VB-1120
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SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-28-181, ARCHER I
Moment The product of the weight of an itemn multi-

Center of Grawvity
(C.G)

C.G. Arm

C.G. Limits

Usable Fuel

Unusable Fuel

Standard Empty
Weight

Basic Empty
Weight
Payload

Useful Load

Maximum Ramp
Weight

REPORT: VB-1120

plied by its arm. (Moment divided by a
constant is used to simplify balance calcu-
fations by reducing the number of digits.)

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

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

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

Fuel available for flight planning,

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

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

Standard empty weight plus optional
equipment.

Weight of occupants, cargo and baggage.
Difference between takeoff weight, or
ramp weight is applicable, and basic empty
weight,

Maximum weight approved for ground

maneuver, {1t includes weight of start, taxi
and run up fuel.)

ISSUED: JULY 2, 1979



PIPER AIRCRAFT CORPORATION SECTION 1

PA-28-181, ARCHER 11 GENERAL
Maximum Maximum weight approved for the start of
Takeoffl Weight the takeolf run.

Maximum Maximum weight approved for the landing
Landing Weight touchdown.
Maximum Zero Maximum weight exclusive of usable fuel.

Fuel Weight

ISSUED: JULY 2, 1979 REPORT: VB-1120
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-181, ARCHER 11 GENERAL
MULTIPLY BY TO OBTAIN
cubic feet (cu. ft.) 28317 cm.3
0.028317 m 3
1728 cu. in.
0.037037 cu. yd.
7.481 U.S. gal.
28.32 1
cubic feet per minute 0.472 1/sec.
(cu. ft./min.} 0.028317 m 3/ min,
cubic inches (cu. in.) 16.39 cm 3
1.639 x [0 -3 m?
5.787 x 10 -# cu, ft,
0.5541 fl. oz.
0.01639 1
4329 x 10 -3 U.S. gal.
0.01732 U.S. qt.
cubic meters (m 3) 61024 cu. in.
_ L308 cu. yd.
353147 cu. ft.
O\(é) 264.2 U.S. gal.
cubic meters per min 147 cu. ft./min.
(m 3/ min.) ! (%
cubic yards (cu. yd.) > 27 cu. ft.
- \b 0.7646 m 3
202 U.S. gal
degrees (arc) 0.01745 radians
degrees per second 0.01745 radians/sec.
(deg./sec.}
drams, fluid (dr. f1.) 0.125 fl. oz.
drams, avdp. (dr. avdp.) - 0.0625 oz. avdp.

ISSUED: JULY 2, 1979

REPORT: VB-1120
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SECTION 1 PIPER AIRCRAFT CORPORATION

GENERAL PA-28-181, ARCHER 1
MULTIPLY BY TO OBTAIN
feet (ft.) 30.48 cm
0.3048 m
12 in.
0.33333 yd.
0.0606061 rod
1.894 x 10 - mi.
1.645 x 10 -* NM
feet per minute 0.01136 - mph
“{ft./ min.) 0.01829 km/hr.
0.508 cm/sec.
0.00508 m/sec.
feet per second 0.6818 mph
(f1./sec.) 1.097 km/hr.
30.48 cmjsec.
0.5921 kts.
foot-pounds (ft.-1b.) 0.138255 m-kg
3.24 x 104 kg-cal
foot-pounds per minute 3.030 x 10 - hp
(ft.-1b./ min.)
foot-pounds per second 1.818 x 10 -3 hp
{ft.-1b./sec.)
gallons, Impenial 277.4 cu. in,
(Imperial gal.) 1.201 U.S. gal.
4.546 1
gallons, U.S. dry 268.8 cu. in.
(U.S.gal. dry) 1.556 x 10 - cu. ft.
1.164 U.S. gal.
4.405 I

REPORT: VB-1120 ISSUED: JULY 2, 1979
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-28-181, ARCHER Il GENERAL
MULTIPLY BY TO OBTAIN
gallons, U.S. liquid 231 cu. in.
(U.S. gal) 0.1337 cu. ft.
4951 x 10 -3 cu. yd.
3785.4 cm 3
3785 x 10 -3 m
3.785 |
0.83268 Imperial gal.
128 fi. oz.
galions per acre 9.353 1/ha
(gal./acre)
grams (g) 0.001 kg
0.3527 oz. avdp.
2,205 x 10 -3 1b.
grams per centimeter a.1 kg/m
{gfcm) 6.721 x 10 -2 1b./ ft.
5.601 x 10} Ib./in.
grams per cubic 1000 kg/m 3
centimeter (g/cm 3) 0.03613 1b.jcu. in.
62.43 Ib./cu. ft.
hectares (ha) 2.471 acres
107639 sq. ft.
10000 m ?
horsepower (hp) 33000 ft.-lb./ min.
550 ft.-1b. /sec.
76.04 m-kg/sec.
1.014 metric hp
horsepower, metric 75 m-kg/sec.
0.9863 hp
inches (in.) 25.40 mm
2.540 cm
0.0254 m
0.08333 ft.
0.027777 yd.

ISSUED: JULY 2, 1979

REPORT: VB-1120
1-18



SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-28-181, ARCHER II
MULTIPLY BY TO OBTAIN
inches of mercury at 0°C 0.033421 atm
(in. Hg) 0.4912 1b./sq. in.
70.73 1b./sq. ft.
3453 kg/m ?
2.540 cm Hg
25.40 mm Hg
inch-pounds (in.-lb.) 0.011521 m-kg
kilograms (kg) 2.204622 ib.
35.27 oz. avdp.
1000 g
kilogram-calories {kg-cal} 3.9683 BTU
3087 ft.-lb.
426.9 m-kg
kilograms per cubic meter 0.06243 Ib./cu. ft.
(kgfcm 3) 0.001 g/cm 3
kilograms per hectare 0.892 Ib./acre
(kg/ha)
kilograms per square 0.9678 atm
centimeter (kg/cm %) 28.96 in. Hg
14.22 Ib./sq. in.
2043 "~ 1b./sq. ft.
kilograms per square 2896 x 10 -3 in. Hg.
meter (kg/m ?) 1.422 x 10 -3 Ib./sq. in.
0.2048 Ib./sq. ft.
kilometers (km) T lx10-3 cm
: 3280.8 ft.
0.6214 mi.
0.53996 NM

" REPORT: VB-1120
1-16

ISSUED: JULY 2, 1979



PIPER AIRCRAFT CORPORATION

SECTION 1

PA-28-181, ARCHER II GENERAL
MULTIPLY BY TO OBTAIN
kilometers per hour 0.9113 ft./sec.
(km/hr.) 58.68 ft./ min.
0.53996 kt
0.6214 mph
0.27778 m/sec.
16.67 m/ min.
knots (kt) 1 nautical mph
1.689 ft./sec,
1.1516 statute mph
1.852 km/hr.
51.48 m/sec.
liters (1) 1000 cm 3
61.02 cu. in.
0.03531 cu. ft.
33814 fl. oz.
0.264172 U.S. gal
0.2200 Imperial gal.
1.05669 qt.
liters per hectare 13.69 fl. 0z./acre
(1/ha} 0.107 gal./acre
liters per second 212 cu. ft./min.
(1/sec.)
meters {m) 39.37 in.
3.280840 ft.
1.0936 yd.
0.198838 rod
6.214 x 10 -* mi.
5.3996 x 10 -4 NM
meter-Kilogram 7.23301 ft.-1b.
(m-kg) 86.798 in.-b.
meters per minute 0.06 km/hr.

(m/min.)

ISSUED: JULY 2, 1979

REPORT: VB-1120
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SECTION 1

PIPER AIRCRAFT CORPORATION

GENERAL PA-28-181, ARCHER {1
MULTIPLY BY TOC OBTAIN
meters per second 3.280840 ft./sec.
(m/sec.) 196.8504 ft./ min.
2.237 mph
3.6 km/ hr.
microns 3.937x 10 -3 in.
miles, statute {mi,) 5280 ft.
1.6093 km
1609.3 m
0.8684 NM
miles per hour (mph) 44.7041 cm/sec, .
4.470 x 10 -! m/sec.
1.467 ft./sec.
88 ft./ min.
1.6093 km/hr.
0.8684 kt
miles per hour square 2.151 ft./sec. sq.
{m/hr.sq.)
millibars - 2953 x 10 -2 in. Hg
millimeters (mm) 0.03937 in.
millimeters of mercury at 0.03937 in. Hg
0°C (mm Hg}
nautical miles (NM) 6080 ft.
1.1516 statute mi.
1852 m ¢
1.852. km
ounces, avdp. (oz. avdp.) 28.35 g
16 dr. avdp.

REPORT: VB-1120-
1-18
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PIPER AIRCRAFT CORPORATION

SECTION 1
PA-28-181, ARCHER 11 GENERAL
MULTIPLY BY TO OBTAIN
ounces, fluid (fl. oz.) 8 dr. fl.
29.57 cm?
1.805 cu. in.
0.0296 1
0.0078 © U.S. gal.
ounces, fluid per acre 0.073 1/ha
(fl. 0z.{ acre)
pounds (ib.) 0.453592 kg
453.6 g
3.108 x 10 -2 stug
pounds per acre 1121 kg/ha
(Ib./acre)
pounds per cubic foot 16.02 kg/m?
{Ib./cu. ft.)
pounds per cubic inch 1728 1b./cu. ft.
(1b./cu. in)) 27.68 g/cm 3
pounds per square foot 0.1414 in. Hg
(Ib./sq. ft.) 4.88243 kg/m?
4725 x 10 -4 atm
pounds per square inch 5.1715 cm Hg
(psi or Ib./sq. in.) 2.036 in. Hg
0.06804 atm
0.0689476 bar
703.1 kg/m?
quart, U.S. (qt.) 0.94635 i
57.749 cu. in.
radians 57.30 deg. (arc)
0.1592 Tev.
radians per second 57.30 deg./sec.
(radians/sec.) 0.1592 rev./see.
9.549 pm

ISSUED: JULY 2, 1979

REPORT: VB-1120
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SECTION 1

PIPER AIRCRAFT CORPORATION

GENERAL PA-28-181, ARCHER II
MULTIPLY BY TO OBTAIN
revolutions (rev.) 6.283 radians
revolutions per minute 0.1047 radians/sec.
(rpm or rev./min.)

revolutions per second 6.283 radians/ sec.
(rev./sec.)

rod 16.5 ft.

55 yd.

5.029 m
slug 32.174 Ib.
square centimeters 0.1550 sq. in.

(cm 3 0.001076 sq. ft.
square feet (sq. ft.) 929 . cm ?
-(.092903 m 2

144 sq. In.

01111 sq. yd.

2296 x 1O -5 acres
square inches {(sq. in.} 6.4516 cmt 2

6944 x 1) -3 sq. ft.
square kilometers 0.3861 $q. mi.

(km 2)
square meters (m 2) 10.76391 sq. ft.

1.196 sq. yd.

0.0001 ha
square miles (sq. mi.) 2.590 km?

640 acres
square rods (sq. rods) 30.25 sq. yd.
square yards (sq. yd.) 0.8361 m?

9 sq. ft.

0.0330579 sq. rods

REPORT: VB-1120 -
1-20 '
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PIPER AIRCRAFT CORPORATION

SECTION |

PA-28-181, ARCHER I GENERAI
MULTIPLY BY TO OBTAIN
yards (vd.} 0.9144 m

3 ft..

36 in.

0.181818 rod

ISSUED: JULY 2, 1979

REPORT: VB-1120
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-28-181, ARCHER I LEMITATIONS

SECTION 2 .

LIMITATIONS

2.1 GENERAL

This section provides the “FAA Approved™ operating limitations.
. instrument markings, color coding and basic placards necessary for opera- l
. tion of the airplane and its sysiems.

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

Limiiations associated with those optional systems and eguipment
which require handbook supplements can be found in Section 9
{Suppiements).

2.3 AIRSPEED LIMITATIONS
SPEED KIAS KCAS

Never Exceed Speed (VNE) - Do not exceed _
this speed in any operation. 154 148

Maximum Stiructural Cruising Speed

{VNO) - Do not exceed this speed except in
‘ smooth air and then only with caution. 125 {21

ISSUED: JULY 2, 1979 REPORT: VB-1120
REVISED: JULY 21, 1982 2.1



SECIION2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-181, ARCHER 11

SPEED KIAS _ KCAS

Design Maneuvering Speed (V) - Do not

make full or abrupt control movements

above this speed.
At 2550 tbs. G.W. 113 [t
At 1634 [bs. G.W, 89 89

CAUTION
Maneuvering speed decreases at lighter weight

as the effects of aerodynamic forces become
more pronounced. Linear interpolation may be

used for intermediate gross weights. Maneuver- .
ing speed should not be exceeded while opera-
ting in rough air. .

Maximum Flaps Extended Speed (VEE) -
Do not exceed this speed with the flaps
extended, 102 100

2.5 AIRSPEED INDICATOR MARKINGS

MARKING 1AS ¢
Red Radial Line (Never Exceed) 154 KTS
Yellow Arc (Caution Range - Smooth 125 KTS 1o
Air Only) 154 KTS
Green Arc (Normal Operating Range) B . 55 KTS te
125 KTL
White Arc (Flap Down) " 49KTS
102 K 1
REPORT: VB-1120 ISSUED JULY 2, 1979
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PIPER AIRCRAFT CORPORATION
PA-28-181, ARCHER U '

SECTION 2
LIMITATIONS

2.7 POWER PLANT LIMITATIONS

(a) Number of Engines
{b) Engine Manufacturer
{c) Engine Model No.

{d) Engine Operating Limits

H
(2}
(3)
(4)
(5)
(6
(7

8

9)
(10)
(11)
(12)

(13}

Takeoff Power -5 Minute
limit (BHP}

Takeolf Engine Speed - 5
Minute Limit (RPM)
Maximum Continuous Power
{BHP)

Maximum Ceontinuous Engine
Speed (RPM)

Maximum Oil Temperature
Oil Pressure

Minimum (red line)
Maximum (red linej

Fue!l Pressure

Minimum (red line)
Maximum {red ling)

Fuel (AVGAS ONLY)
(minimum grade}

Number of Propellers

Propeller Manufacturer
Propeller Model

Propeller Diameter

Minimum

Maximum

Propeiler Tolerance (static RPM
at maximum permissible throttle
setting)

No additional tolerance permitted.

ISSUED: JULY 2, 1979
REVISED: JUNE 29, 1984

1

Lycoming
0-360-A4M or
0-360-A4 A with
carburetor setting
10-3878

L8O
2700

178

2650
245°F

25 PSH
90 or 100 PSI

0.5 PSl
g P31

100 or 100LL
Aviation Grade
}

Sensenich
TOEMES5-0-62

76 IN.
76 IN.

Not above 2375 RPM
Not below 2275 RPM

REPORT: VB-1120
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-181, ARCHER 11

2.9 POWER PLANT INSTRUMENT MARKINGS

(a) Tachometer

Green Arc (Normal Operating Range) 500 to 2650 RPM
Yellow Arc (§ Minute Limit) 2650 to 2700 RPM
Red Line (Takeoff Power) 2700 RPM
{b) ©il Temperature
Green Arc (Normal Operating Range) 75°to 245°F
Red Line (Maximum) 245°F
(c¢) Oil Pressure
Green Arc (Normal Operating Range) 60 PSI to 90 PSI
Yeilow Arc (Caution Range) (Idie) 25 PSI to 60 PSI |
Yellow Arc (Ground Warm-Up) None or 90 PS1to 100 PSI
Red Line (Minimum) 25 PSI
Red Line (Maximum) 90 or 100 PSI
(d) Fuel Pressure
Green Arc (Normal Operating Range) 0.5 PSI to 8 PSI
Red Line (Minimum) 0.5 PSI
Red Line (Maximum) 8 PSI

2.11 WEIGHT LIMITS

Normal ‘ Utility
(a) Maximum Ramp (lbs.) 2558 2138
(b) Maximum Weight (lbs.) 2550 2130
(c) Maximum Baggage (Ibs.) 200 0
NOTE
Refer to Section 5 (Performance) for maximum
weight as limited by performance. .

REPORT: VB-1120 ISSUED: JULY 2, 1979
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PIPER AIRCRAFT CORPORATION
PA-28-181, ARCHER 1I

SECTION 2
LIMITATIONS

2.13 CENTER OF GRAVITY LIMITS

(a) Normal Category

Weight Forward Limit Rearward Limit
Pounds Inches Aft of Datum Inches Aft of Datum
2550 : 88.6 93.0
2050 (and 82.0 93.0
less)

(b) Utility Category

Weight Forward Limit Rearward Limit
Pounds Inches Aft of Datum Inches Aft of Datum
2130 83.0 93.0
2050 (and 82.0 93.0
less)
NOTES

Straight line variation 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
loaded. See Section 6 (Weight and Balance) for

proper loading instructions.

ISSUED: JULY 2, 1979

REPORT: VB-1120
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-181, ARCHER II

2.15 MANEUVER LIMITS

(a) Norma! Category - All acrobatic maneuvers including spins

prohibited.
(b) Utility Category - Approved maneuvers for bank angles exceeding
60°.
Entry Speed
Steep Turns 113 KIAS
Lazy Eights 113 KIAS
Chandelles 113 KIAS

2.17 FLIGHT LOAD FACTORS

Normal Utility

{a} Positive Load Factor (Maximum) 38G 44 G
(b) Negative Load Factor (Maximum) - No inverted maneuvers
approved

2.19 TYPES OF OPERATION

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

(a) Day V.F.R.
{(b) Night V.F.R.
(¢} Day LF.R.
(d) Night LF.R.
{e} Non lcing

2.21 FUEL LIMITATIONS .

(a) Total Capacity 5
(b} Unusable Fuel
- The unusable fuel for this airplane has
beent determined as 1.0 gallon in each
wing in critical flight attitudes.
(¢} Usable Fuel 48 U.S. GAL.
The usable fuel in this airplane has been .

~ O
cc
win
o0
e

determined as 24.0 gallons in each wing.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-28-181, ARCHER 11 LIMITATIONS

2.23 NOISE LEVEL
The noise level of this aircraft is 73.9 d B(A).

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

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

type.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-181, ARCHER 1I

2.25 PLACARDS
In full view of the pilot:

“THIS AIRPLANE MUST BEOPERATED ASANOR.-
MAL OR UTILITY CATEGORY AIRPLANE IN COM-
PLIANCE WITH THE OPERATING LIMITATIONS
STATED IN THE FORM OF PLACARDS, MARK-
INGS AND MANUALS.

ALL MARKINGS AND PLACARDS ON THIS AIR-

PLANE APPLY TO ITS QOPERATION AS A UTILITY .
CATEGORY AIRPLANE. FOR NORMAL AND - .
UTILITY CATEGORY OPERATION REFER TO THE

PILOT'S OPERATING HANDBOOK.
NO ACROBATIC MANEUVERS ARE APPROVED
FOR NORMAL CATEGORY OPERATIONS. SPINS

ARE PROHIBITED FOR NORMAL AND UTILITY
CATEGORY.”

In full view of the pilot:

TAKEOFF CHECK LIST

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 CHECK LIST

Fuel on proper tank - Flaps - set
Mixture rich Fasten belts/ harness
Electric fuel pump on Air Conditioner off

Seat backs erect

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

REPORT: VB-1120 ISSUED: JULY 2, 1979
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SECTION 2

PIPER AIRCRAFT CORPORATION
LIMITATIONS

PA-28-181, ARCHER 1I

In fuil view of the pilot, in the area of the air conditioner control panel
when the air conditioner is installed:

“WARNING — AIR CONDITIONER MUST BE OFF
TO INSURE NORMAL TAKEOFF CLIMB PER-

FORMANCE."

Adjacent to upper door latch:

“ENGAGE LATCH BEFORE FLIGHT.”

‘ On inside of the baggage compartment door.

“BAGGAGE MAXIMUM 200 LBS.”

“UTILITY CATEGORY OPERATION - NO BAG-
GAGE OR AFT PASSENGERS ALLOWED. NOR-
MAL CATEGORY OPERATION - SEE PILOT'S
OPERATING HANDBCOOK WEIGHT AND BAL-
ANCE SECTION FOR BAGGAGE AND AFT PAS-

SENGER LIMITATIONS.”

In full view of the pilot:

“Va = 113 KIAS AT 2550# (SEE P.O.H))"”
“DEMO. X-WIND 17 KTS.”

In full view of the pilot:

“OIL COOLER WINTERIZATION PLATE TO BE
REMOVED WHEN AMBIENT TEMPERATURE EX-

CEEDS 50°F.”

REPORT: VB-1120
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-28-181, ARCHER 1l

In full view of the pilot:

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

ENTRY SPEED
SPINS PROHIBITED —
STEEP TURNS ' {13 K1AS

LAZY EIGHTS {13 KIAS .

CHANDELLES 113 KIAS

In full view of the pilot:
“WARNING — TURN OFF STROBE LIGHTS WHEN
IN CLOSE PROXIMITY TO GROUND OR DURING
FLIGHT THROUGH CLOUD, FOG OR HAZE.”

On tachometer face:

“AFTER 5 MIN: REDUCE POWER TO 2650 RPM.”

REPORT: VB-1120 ISSUED: JULY 2, 1979
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Adjacent to the fuel filler caps:

FUEL - 100 or 100LL AVIATION GRADE.
or

FUEL - 100-130 AVIATION GRADE MIN.

USABLE CAPACITY 24 GAL.

USABLE CAPACITY TO BOTTOM OF FILLER
NECK INDICATOR 17 GAL.

. Adjacent to the filler caps {senal numbers 28-8390036 and up):

AVGAS ONLY

g &

GRADE GRADE
100LL 100

ISSUED: JULY 20, 1983 REPORT: VB-1120
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SECTION 3
EMERGENCY PROCEDURES

3.1 GENERAL

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

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

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

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

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

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
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3.3 EMERGENCY PROCEDURES CHECK LIST

ENGINE FIRE DURING START

1 ¥ -] o .. crank engin
MIXEUTE -ty tteenraennnneacn ot sanancnasansnnans idle cut-of
THIOtE o oet ittt i it a i, Ceeaaas opet
Electric fuel pump ....ovvmrriiiiii i iiiiannraasaes OF1
Fuel Selector ... iivieininraerenrorsrnnsoansaannsnennnses OFl1

Abandon if fire continues.

ENGINE POWER LOSS DURING TAKEOFF
If sufficient runway remains for a normal landing, land straight ahead.

If insufficient runway remains:

Maintain safe airspeed. '

Make only shallow turn to avoid obstructions.
Flaps as situation requires.

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

Fuel selector ... . vivrriinsiiieerannesnansnsnssnnanas switch to tan

containing fu
Electric fuel pump ....vvourviiiiiiii it check Ol
M UTE Lttt iitneennrronneneasnsnssensananassssnsens check RIC]
CarbUIeIOr HEAT. . ot i ittt ieie e vseensennanrroaressnnannsnnns 0l
P . o ittt ittt tneneasossansasetsassnsnsrasseosasnenas locke

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

ISSUED: JULY 1, 1979 REPORT: VB-11
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ENGINE POWER LOSS IN FLIGHT

Fuel selector ..... e ebe it s e switch to tank
containing fuel
Electric fuel pump ... .coiviiiiii ittt ciiain i, ON
MiXtUTE L. ittt ittt ettt RICH
Carburetor heat.........c.iiiiiiiiiirin it eriraianiarannnnns ON
Engine gauges .......ooeiivernernnnascnnnssnnns check for indication
of cause of power loss
Primer.. ... i e i et check jocked
If no fuel pressure is indicated, check tank selector position to besureitison
a tank containing fuel. . ’
When power is restored: .
Carburetor heat. ... ... iiiiiiiiiiiie et e eirsreternnenans OFF
Electric fuel pump ......oovveiiiiiiiiiiii e OFF

If power is not restored prepare for power off landing.
Trim for 76 KIAS.

POWER OFF LANDING

Locate suitable field.

Establish spiral pattern.

1000 ft. above field at downwind position for normal landing approach.

When field can easily be reached slow to 66 KIAS for shortest landing.

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

When committed to landing;

14T OFF
Master SWItCD L.ttt ittt i i it aeaneeas OFF
Fuel seleclor .. .o iurriniirrienritretrnranennnsencnnnrnnsens OFF
Mixture ........... et eeseeenet ettt e e e e idie cut-off
Seat beltand harness . ... . .. ittt iriirrreeannnn tight

REPORT: YB-1120 _ ISSUED: JULY 2, 1979
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FIRE IN FLIGHT
COUINCE Of FIl€ . o it st e ie it et et s eaestatacanssnenneasanannnna check

Electrical fire (smoke in cabin}):

Master SWItCH .. .vntinn i ear e taan e tane i tens s OFF
3 11 open
Cabin heal ... ov vttt ittt tecartcenannansaaanrnansy OFF

Land as soon as practicable,

Engine fire:

Fuel SElector . ovit it iite it e i ta et eaarearnntsasnannans OFF
1 1Y 145 (=S CLOSED
Mixture ..... e ieresearaseeeare e et idie cut-off
Electric fuel pump ... . it i i e check OFF
Heater and defroster ....coint i iiie e ineerrianrneeennaenns OFF

Proceed with power off landing procedure.

LOSS OF OIL PRESSURE

Land as soon as possible and investigate cause.

Prepare for power off landing.

1.0SS OF FUEL PRESSURE

Electric fuel pump ..ot i st re e ON
Fuel selector ......oviiiiiin ittt ian s check on full tank
HIGH OIL TEMPERATURE

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
: 3-5



SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-28-181, ARCHER 1l

ELECTRICAL FAILURES

ALT annunciator light illuminated:
AMMEIBT « i ttres s errennnrassscnnrsnns Check to verify inop. alt.

If ammeter shows zero:

ALT SWILCH v v e sesvs s sinsnaanarersssosnsnonsnsnsninnenens OFF

Reduce electrical ioads to minimuim:

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

AL T SWILCR &+ v ittt ettt riinnsvaracanennsosnnenanssrraasass ON

If power not restored:
AL T SWICR L .ot i it cie it e e it e i OFF

If alternator output cannot be restored. reduce electrical loads and land as
soon as practical. The battery is the only remaining source of electrical
power.

ELECTRICAL OVERLOAD (Alternator over 20 amps above known
electrical load)

FOR AIRPLANES WITH INTERLOCKED BAT AND ALT SWITCH
OPERATION

Electrical 10ad ..o v v iiierriievrsimaranaresannnssnnnrneens Reduce

If alternator loads are reduced:
AL T SWILCH &ttt et e et tvaiissracasnraassstannasasassnsnsans OFF

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

REPORT: VB-1120 ISSUED: JULY 2, 1979
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ELECTRICAL OVERLOAD (Alternator over 20 amps above known
electrical load)

FOR AIRPLANES WITH SEPARATE BAT ANI[} ALT SWITCH
OPERATION

ALT switch ... oo iviivnn. e e ON
BAT SWILEH .ottt vt ittt tr e tirennoaranansesinenasans OFF

If alternatar loads are reduced:
Electrical load . ........oiii it ianen. Reduce to Minimum

Land as soon as practical.
NOTE

Due to increased system voltage and radio

frequency noise, operation with ALT switch

ON and BAT switch OFF should be made

only when required by an electrical system

failure.
If alternator loads are not reduced:
ALT switch ..o ant, N OFF
BAT switch ... ... ...cocoivnnnn e N As required

Land as soon as possible. Anticipate complete electrical {atlure.

SPIN RECOVERY

Throtile ...vneriiini e TSN idle
AllErons ... it b e e ae e, neutral
Rudder .. ov et e it e full opposite to
direction of rotation

Control wheel o .. it i ittt ctianannns tull forward
Rudder ... i i i et e i i et i neutral (when
rotation stops)

Control wheel ........ ... o i, as required to smoothly

regain level tlight altitude

ISSUED: JULY 2, 1979 REPORT: VB-1120
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PA-28-181, ARCHER 11

OPEN DOOR

If both upper and side latches are open, the door will trail slightly open and

airspeeds will be reduced slightly.

To close the door in flight:
Slow airplane to 87 KIAS.

Cabin Vents ... vvuvrreerncacnnconannanns
Storm windoOW . ...ooveiirrranransnnaanns

If upper latch isopen.......... ... ...t
If side latchisopen ... ...

If both latches are open..................

CARBURETOR ICING

Carburetor heat. .. ..o rivirnronnnronnens
MIXEUTE ottt iet i v s rrararranersoans

ENGINE ROUGHNESS

Carburetor heat, . .....ovviieeerinnnnsaas

If roughness continues after one min:
Carburetor heat,........covveienriivaes
MIXLUZE .ot vivnniiranrennnananns Taanens

Electric fuel pump ........ ... I
Fuelselector ...covvvviniiniiinnnrannns
Engine gauges ......ccovvvrinnrrriennnnns
Magneto switch..........oooiiiiiieann

.................... latch

pull on armrest while
moving latch handle
to latched position

........... latch side latch

then top latch

..................... ON
....... adjust for maximum

smoothness

..... seveieeeeenn... OFF
....... adjust for maximum

smoothness.

then BGTH

If operation is satisfactory on either one, continue on that magnelo at
reduced power and full RICH mixture to first airport.

Prepare for power off landing.

REPORT: VB-1120
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3.5 AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

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

3.7 ENGINE FIRE DURING START

Engine fires during start are usually the result of overpriming. The first
attempt to extinguish the fire is to try 1o start the engine and draw the excess
fuel back into the induction system.

If a fire is present before the engine has started, move the mixture
control 1o idle cut-off, open the throttle and crank the engine. This is an
attempt to draw the fire back into the engine.

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

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

The fuel selector valves should be OFF and the mixture at idle cut-off
if an external fire extinguishing method is to be used.
3.9 ENGINE POWER LOSS DURING TAKEOFF

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

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

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

ISSUED: JULY 2, 1979 REPORT: vB-1120
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If sufficient altitude has been gained to attempt a restart, maintain a safe
airspeed and switch the fuel selector to another tank containing fuel. Check
the electric fuel pump to insure that it is: ON and that the mixture is RICH.
The carburetor heat should be ON and the primer checked to insure thatitis |
locked.

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

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

3.11 ENGINE POWER LOSS IN FLIGHT

Complete engine power loss is usually caused by fuel flow interruption
and power will be restored shortly after fuel flow is restored. If power loss
occurs at a low altitude, the first step is to prepare for an emergency landing
(refer to Paragraph 3.13). An airspeed of at least 76 K{AS should be main-
tained.

If altitude permits, switch the fuel selector to another tank containing
fuel and turn the electric fuel pump ON. Move the mixture control to RICH
and the carburetor heat 1o ON. Check the engine gauges for an indication of
the cause of the power loss. Check to insure the primer is locked. If no fuel
pressure is indicated, check the tank selector position to be sure it is on a
tank containing fuel.

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

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

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

may restore power. {f power loss is due to water, fuel pressure indications .
will be normal. -

REPORT: VB-1120 ISSUED: JULY 2, 1979
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If engine failure was caused by fuel exhaustion, power will not be re-
stored after switching fuel tanks until the empty fuel lines are filled. This
may require up to ten seconds,

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

3.13 POWER OFF LANDING

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

When you have located a suitable field, establish a spiral pattern around
this field. Try to be at 1000 feet above the field at the downwind position, to
make a normal landing approach. When the field can easily be reached. slow
to 66 KIAS with flaps down for the shortest landing. Excess altitude may be
lost by widening your pattern, using flaps or slipping. or a combination of
these.

Touchdown should normally be made at the lowest possible airspeed.

When committed to a landing, close the throttle control and shut OFF
the master and ignition switches. Flaps may be used as desired, Turn the fuel
selector valve to OFF and move the mixture to idle cut-off. The seat belts
and shoulder harness (if installed) should be tightened. Touchdown should
be normally made at the lowest possible airspeed.

115 FIRE IN FLIGHT

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

action to be taken differs somewhat in each case.

Check for the source of the fire first.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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If an electrical fire is indicated (smoke in the cabin), the master switch
should be turned OFF. The cabin vents should be opened and the cabin heat
turned OFF. A landing should be made as soon as possibie.

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

NOTE

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

3.17 LOSS OF OIL PRESSURE

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

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

Depending on the circumstances, it may be advisable to make an off
airport landing while power is still available, particularly if other indications
of actual oil pressure loss, such as sudden increases in temperatures, or o1l
smoke, are apparent, and an airport is not close.

If engine stoppage occurs, proceed with Power Off Landing.

REPORT: VB-1120 - ISSUED: JULY 2, 1979
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3.19 LOSS OF FUEL PRESSURE

H loss of fuel pressure occurs, turn ON the electric fuel pump and check
that the fuel selector is on a full tank.

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

3.21 HIGH OIL TEMPERATURE

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

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

3.23 ELECTRICAL FAILURES

Loss of alternator output is detected through zero reading on the
ammeter, Before executing the following procedure, insure that the reading
is zero and not merely low by actuating an electrically powered device, such
as the landinglight. [f no increase in the ammeter reading is noted, alternator
failure can be assumed.

The electrical load should be reduced as much as possible. Check the
alternator circuit breakers for a popped circuit.

The next step is to attempt to reset the overvoltage relay. This is accom-
plished by moving the ALT switch to OFF for one second and thento ON. If
the trouble was caused by a momentary overvoltage condition (16.5 volts
and up) this procedure should return the ammeter to a normal reading.

If the ammeter continues to indicate “0" output, or if the alternator will
not remain reset, turn off the ALT switch, maintain minimum electrical load
and land as soon as practical. All electrical load is being supplied by the
battery. -
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3.24 ELECTRICAL OVERLOQOAD (Alternator over 20 amps above known
electrical load)

If abnormally high alternator output is observed (more than 20 amps
above known electrical load for the operating conditions) it may be caused
by a low battery, a battery fault or other abnormal electrical load. If the
cause is a low battery. the indication should begin to decrease toward normal
within 5 minutes. If the overload condition persists attempt to reduce the
load by turning off non-essential equipment. For airplanes with interlocked
BAT and ALT switch operation, when the electrical load cannot be re-
duced turn the ALT switch OFF and land as soon as practical. The batteryis
the only remaining source of electrical power. Also anticipate complete
electrical failure.

For airplanes with separate BAT and ALT switch operations, turn the
BAT switch OFF and the ammeter should decrease. Turn the BAT switch
ON and continue to monitor the ammeter. If the alternator output does not
decrease within 5 minutes, turn the BAT switch OFF and land as soon as
practical. All electrical loads are being supplied by the alternator.

NOTE

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

Intentional spins are prohibited in this airplane. If a spin is inadvertently
entered, immediately move the throttle to idle and the ailerons to neutral.

Full rudder should then be applied opposite to the direction of rotation
followed by control wheel full forward. When the rotation stops, neutralize
the rudder and ease back on the control wheel as required to smoothly regain
a level flight attitude.

327 OPEN DOOR

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

If both upper and side latches are open, the door will trail slightly open,
and airspeed will be reduced slightly.
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To close the door in flight, slow the airplane to 87 KIAS, close the cabin
vents and open the storm window. I the top latch is open. latch it. If the side
latch is open, pull on the armrest while moving the latch handle to the
latched position. If both latches are open. close the side latch then the top
latch.

3.29 CARBURETOR ICING

Under certain moist atmospheric conditions at temperatures of -5°C 1o
20°C, it is possible for ice to form in the induction system. even in summer
weather. This is due ta the high air velocity through the carburetor venturi
and the absorption of heat from this air by vaporization of the fugl,

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

3.31 ENGINE ROUGHNESS

Engine roughness is usually due to carburetor icing which is indicated
by a drop in RPM. and may be accompanicd by a slight loss of airspeed or
altitude. If too much ice is allowed to accumulate. restoration of full power
may not be possible; therefore, prompt action is required.

Turn carburetor heat on (See Note}. RPM will decrease slightly and
roughness will increase, Wait for a decrecase in engine roughness or an
increase in RPM, indicating ice removal. [f no change in approximately one
minute, return the carburetor heat to OFF.

If the engine is still rough. adjust the mixture for maximum smoothness.
The engine will run rough if too rich or too lean. The electric fuel pump
should be switched to ON and the fuel selector switched to the other tank 10 .
see if fuel contamination is the problem. Check the engine gauges for
abnormal readings. If any gauge readings are abnormal. proceed accord-
ingly. 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 available
airport.
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If roughness persists, prepare {or a precautionary landing at pilot’s
discretion.

NOTE

Partial carburetor heat may be worse than no
heat at all. since it may melt part of the ice,
which will refreeze in the intake system. When
using carburetor heat, therefore, always use full
heat, and when ice is removed return the con-
trol to the fuil cold position.

ISSUED: JANUARY 14, 1981 REPORT: VB-1120
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-28-181, ARCHER I NORMAL PROCEDURES

SECTION 4

NORMAL PROCEDURES

4.1 GENERAL

This section describes the recommended procedures for the conduct of
normal operations for the Archer 11. All of the required {FAA regulations)
procedures and those necessary for operation of the airplane as determined
by the operating and design features of the airplane are presented.

Normal procedures associated with those optional systems and equip-
ment which require handbook supplements are provided by Section 9
(Supplements). )

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

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

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

4.3 AIRSPEEDS FOR SAFE OPERATIONS
The following airspeeds are those which are significant to the safe

aperation of the airplane. These figures are for standard airplanes flown at
gross weight under standard conditions at sea level,
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDLURES PA-28-181. ARCHER 11

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

(a) Best Rate of Climb Speed 76 KIAS
(b} Best Angle of Climb Speed 64 KIAS
(¢} Turbulent Air Operating Speed (See

Subsection 2.3) ' 113 KIAS
(d} Maximum Flap Speed 102 K1IAS
{e) Landing Final Approach Speed (Flaps 40°) 66 K1AS
(N Maximum Demonstrated Crosswind Velocity 17TKTS

REPORT: VB-1120 ISSUED: JULY 2, 1979
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PA-28-181, ARCHER I NORMAL PROCEDURES

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

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

WALK-AROUND
Figure 4-1

4.5 NORMAL PROCEDURES CHECK LIST
PREFLIGHT CHECK

Control wheel ........viivriniienaitsrsacsnsanannenan release belts
AVIONICS « o e v e s te e enrecnssosessnncastsnasstsssananannnsses OFF
MaASter SWItCR ... cvvuvsrevarecevsrencvssssoresnsanssnannnaans ON
Fuel quantity SAUBES ....cueeeeeevrencaiesnsroiisossasanaoaes check
MASTET SWILEI o4 e evrvvnrcesoesscosaasstssssncsssnanasnoanas OFF
TEMItION . .o veenvvaeeraovanraee ettt rraeriarenenaaans OFF
EXIEIIOT o ov v ieeaaaarstssnannnaanasssssasnosan check for damage
Control Surfaces ......ccvvvvererecceonenaans check for interference -

free of ice, snow, frost
Hinges.. oovenrnauisesiveasanssssnavesansrnnns check for interference
WIDES ovvrneneesanroniensnnssssnssassinssns free of ice, snow, frost
Stall WAIMINE ..o ovviiseiirianerctaresseatostasasnsssansanas check
Fuel tanks ......cccvuisarenerancanaccarassrotnnscones check supply

visually - secure caps

ISSUED: JULY 2, 1979 REPORT: VB-1120
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SECTION 4 PIPER AIRCRAFT CORPORATION

NORMAL PROCEDURES PA-28-181, ARCHER I
Fueltank sumps ........ i drain and check for

water sediment and proper fuel
Fuel vents. .. ..o ottt ciinia e nisenasennnnnn open
Main gear struts .......... e eeieaaeaas proper mﬂatlon (4.50 in.)
£ et aaaiaas check
Brake blocks ... vttt e check
Pitothead ... iin i, remove cover - holes clear
Windshield . .. oovr it i i it i st e i i, clean
Propeller and spinner........ooireviiiieiiiiiineiinnannnn.n, check
Fueland oil .. coovniniiii ittt irieeneen check for leaks
0 T check level
Dipstick .. .ociin i e i e properly seated
CoWling .o i it ittt e secure
INSPECHON COVETS . v vttt it iianin e einaantsnannnnonnns secure
Nose wheel tire ... ... i i i iistnen e, check
NOSE GEAT SITUL . .vvvrrere s v inannrrenannns proper inflation (3.25 in.)
N T 11 €3 clear
Alternator belt..... ... .. . i i check tension
Tow bar and control locks ...t it i e inr s stow
Baggage ... .ot e stowed properly - secure
Baggage door. . vv it i ittt i s close and secure
Fuel strainer ........... ittt inan.. drain and check for

water sediment and proper fuel
Primary flight controls.................. e proper operation
Cabindoor. ... ..o vri it it i close and secure
ReqQuUIred Papers . ...vvvnnvrin e aranstnertnnnaareennreeens on board
Seat belts and harness .................... v fasten/adjust-

check inertia reel

BEFORE STARTING ENGINE

BraKes . .. ittt it e e et s et i et at et .aa set
Carburetor Heat, ... ov ittt iins s et ireanvnesiaeanans full COLD
Fuel selector v ovvicnree e cssetsnsstenanarnnasnnnsens desired tank
Radios . ioviiiicr i ite ettt tareeatnnnsreeanarsnnancnnnnnns OFF

STARTING ENGINE WHEN COLD

Throttle ..ot it it it e iia s isann e ns 1/4” open .
Master switch ............... ... et reeaaas ON
Electric fuel pump ...coniiiii i e ON
Mixture .......... e full RICH
REPORT: VB-1120 ISSUED: JULY 2, 1979
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PIPER AIRCRAFT CORPORATION SECTION 4

PA-28-181, ARCHER Il NORMAL PROCEDURES
Starter........oeeeviiiiiaaanan e raresearraaeeeaany engage
Throttle ...t iii i iiiiiritsnsrrntnennastrseisorsneanansa adjust
OIl pressure ... .. ittt i it ittt s check

If engine does not start within [0 sec. prime and repeat starting procedure.

STARTING ENGINE WHEN HOT

THIOtlE L. ettt it et et 1/2" open
Master switch ... ..ottt e e e ON
Electric fuel pump .....oiiiiiriiiii i i e ON
MIXEUFE .ottt ira it snnaaianiaiasnnssannisann ful! RICH
R 7 Ly 2 engage
1 o 4 - adjust
LT I 03 03T T o check

STARTING ENGINE WHEN FLOODED

Throttle ..o i i i i it i open full
Master switch ... ... i i e e ON
Electric fuel pump ..ot it ... OFF
L 0 - idle cut-off
RN Xy . R engage
M UTE it ie ittt itieanantararnssannnsararassnnnnnas advance
Throttle ...t i e e et e e emaareanaranne retard
Qilpressure ... ..covvevennne, e e taaiemaesneaneaer et aaen check

STARTING WITH EXTERNAL POWER SOURCE

Master SWItCH ... cviiinr ittt iee it re s st rsanntatenns OFF
All electrical equipment ... ..ot ii ittt aaacaasnranrraenns QFF
Terminals . ...uucinniirereeerenronennerensionssnesantonns connect
External power plug.......coviieeinnninannuananan. insert in fuselage

Proceed with normal start

Throttle ... iiiiiiiirai i iiaiieacaassns lowest possible RPM
External power plug...........coivnnnennss, disconnect from fuselage
Master switch .........ociiiiiiiiiiiniiinaas. ON - check ammeter
OFl PrESSUTE .o vvvivr s s enstnansessannanassosnnesvannns PR check
ISSUED: JULY 2, 1979 REPORT: VB-1120
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SECTION 4 PIPER AIRCRAFT CORPORATION

NORMAL PROCEDURES PA-28-181, ARCHER 11
WARM-UP

ThIOtt e ottt it 800 to 1200 RPM
TAXIING

CROCKS ot cn v eentnanenanseeaasenesaasasasnnssasnneaans removed
TAXTI ATEA oo v v v eerve e s s enansenenenensssassseansnsnanasenns clear
TRIOUIE oottt it i i apply slowly
BraKes ... ooveeennrnseneneasonenesaeasnsasansnns e check
Y 1 111 S P check

GROUND CHECK

Parking brake ... .o vii i e e set
BT 213 2000 RPM
Magnetos .. oovvenriin i rinanasanananonans max. drop 175 RPM -
max. diff. 50 RPM
VACULIN ©ovvrimseemeaenneasannsnenanasnnsnnnaesnns 5.0" Hg. + .1
0 =+ 4 P [T check
10 11 T T check
Alr Conditioner .. ovvr ittt it ittt it i check
ANNUNCIALOr Panel ... i iiin ittt press-to-test
Carburetor heat. .. c.vir it i it check
Engine is warm for takeoff when throttle can be opened without engine
faltering. '
Electric fuel pump .. ..ottt i e i OFF
L= T T - check
8 10501 (- Nt retard

BEFORE TAKEOFF

Master switch ........oiiivenniveana., N ON
Flight instruments. . ..o iveeisennnnnrreaanneannneressneresns check
Fel Selector v nvuunrniinrresnsassssssanranennns proper tank
Electric fuel pump ....ooiiimtiin ittt ittty ON
Engine gauges ........... et sas check
Carburetor heat. . ... v ittt it e caraiaaanas OFF
St BACKS v v vrrrn i et it e i e e erect
M K U E vttt ie ettt tren et ts v oasansansnreaceacasssnnnennennns set
381+ 1= P locked
REPORT: VB-1120 ISSUED: JULY 2, 1979
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PA-28-181, ARCHER 11 NORMAL PROCEDURES
Belts/ harnmess .. .. ovuvviirinscnnnaarannnranannn. fastened/adjusted
Empty seats ................ et seat belts snugly fastened
2 set
B T+ TR 1 1S A set
OTIII OIS v s et e e es e easneasensasssssmaessnsesansensonnnns free
) 05+ T o latched
AT CONAIINMEL &t ittt it ittt s tentrrtareetsanrsasanarrenssnn OFF
TAKEOFF .

NORMAL

S0 T Y set
8 17: 1 2 set
Accelerate to 52 to 65 KIAS

Control wheel ..........c.coiiiiiiinnannn, back pressure to rotate

to climb attitude

SHORT FIELD, OBSTACLE CLEARANCE

Flaps . oo ettt et i 25° (second notch)

.Accelerate to 41 to 49 KIAS depending on aircraft weight.
Control wheel .......... oo, back pressure to rotate

to climb attitude
After breaking ground, accelerate to 45 to 54 KI1AS depending on aircraft
weight.
Accelerate to best flaps up angle of climb speed - 64 KIAS, slowly retract
the flaps and climb past the obstacle.
Accelerate to best flaps up rate of climb speed - 76 KIAS,

SOFT FIELD

Flaps. oo i e 25° (second notch)
Accelerate to 41 to 49 KIAS depending on aircraft weight.

Control wheel .......... ettt back pressure to rotate

to climb attitude
After breaking ground, accelerate to 45 to 54 KIAS depending on aircraft

weight.

Accelerate to best flaps up rate of climb speed 76 KI1AS,

Flaps . ..ot e e s+eee ... FELIACE SlOWlY
ISSUED: JULY 2, 1979 REPORT: VB-1120
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NORMAL PROCEDURES PA-28-181, ARCHER 11
CLIMB

Best rate (flaps up) ..o oo v vi i i e 76 KIAS
Best angle (flaps up) . ..ooiiiii it it 64 KIAS

28 T o1 - 87 KIAS
Electric fuel pump ..covvnvviivnniiiiinns OFF at desired altitude
CRUISING

Reference performance charts and Avco-Lycoming Operator’s Manual.
Normal max. POWET ..ottt iv it asieiasnnsiatisisinenns 75% .
POWET &« oot iatitssasesanassossoasasssannnns set per power table
MIXIUTE &ttt teies cavrnnnnrsnaarnsassnssseesasennnnnnsnses adjust '
DESCENT

NORMAL

Throttle ... vcunnii i e 2500 rpm
T - =1 o 122 KIAS
MK UIE oo it it te i e e cr ittt tnt et rraaeannenns RICH
Carburetor heat........iiiiiiiiiiiiriiiiiiiiiniia,, ON if required
POWER OFF

Carburetor heat. ..o it it i et ittt e e nneennannnes ON if required
RO o)ttt ittt ittt ettt s e asteseasossonanssnnsnns closed

F 8] £« 1 "« P as required

Y 411 as required
Power ...t e verify with throttle

every 30 seconds .

APPROACH AND LANDING

Fuelselector ...t proper tank
Seatbacks ............. et e e i, erect
Beltsjharness ... ... e fasten/ adjust
Electric fuel pump ...t i i ittt ettt niernans ON
L 4 ¢ set .
REPORT: VB-1120 ISSUED: JULY 2, 1979
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PIPER AIRCRAFT CORPORATION SECTION 4

PA-28-181, ARCHER I NORMAL PROCEDURES
Flaps . . oovr i it eiae e as <....set- 102 KIAS max
AT CONBILIONED & oot eeriiaenaaae e ssasansenassoannenns OFF
Trim to 75 KIAS.

Final approach speed (flaps 40°) ... ..o, 66 KIAS

STOPPING ENGINE

F DS ottt ie it r et s aasiisa et e retract
Electric fuel pump ... ..ot i i e it es e OFF
AL CONAIUIONET L.ttt st ctsetannrsnasansnsncesannnss OFF
RAdIOS vt ittt ittt et e et OFF
15 (1 £ 2 - A full aft
M UTE ittt tet e e eieraraeannanconenoonennansasas idle cut-off
4 1 T . OFF
MasSter SWITEH ot ittt ittt ittt s s earanearraareeaererannnnns OFF
PARKING

Parking brake ... ..o sl
Control wheel ... e e i it secured with belis
Bl aPS o ettt i e e e full up
Wheel chocks. .. vvuni i i i i e e i s in plice
RS 1372 5 13 secure
ISSUED: JULY 2, 1979 REPORT: vB-1124

49
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NORMAL PROCEDURES PA-28-181, ARCHER I1

4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

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

4.9 PREFLIGHT CHECK

The airplane should be given a thorough preflight and walk-around
check. The preflight should include a check of the airplane’s operational
status, computation of weight and C.G. limits, takeoff distance and in-flight
performance. A weather briefing should be obtained for the intended flight
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 aircraft. The flaps must be placed
in the UP position before they will lock and
support weight on the step.

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

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

materials. : .

An operational check of the stall warning system should now be made.
Turn the master switch ON. Lift the detector while checking to determine if
the horn is actuated. The master switch should be returned to the OFF
position after the check is complete.

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

REPORT: VB-1120 ISSUED: JULY 2, 1979
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The fuel system sumps and strainer should be drained daily prior to the
first ﬂlght and after refueling. Check for proper fuel and the accumulation of
contaminants such as water or sediment. Each fuel tank is equipped withan
individual quick drain located at the lower inboard rear corner of the tank.
The fuel strainer is equipped with a quick drain located on the front lower
corner of the firewall. Each of the fuel tank sumps should be drained first.
Then the fuel strainer shouid be drained twice, once with the fuel selector
valve on each tank. Each time fuel is drained, sufficient fuel should be
allowed to flow to ensure removal of contaminants. This fuel should be
collected in -a suitable container, examined for contaminants, and then
discarded.

CAUTION

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

Each quick drain should be checked after
closing it to make sure it has closed compietely
and is not leaking.

Check all of the fuel tank vents to make sure they are open.

Next, complete a check of the landing gear. Check the main gear shock
struts for proper inflation. There shouid be 4.50 inches of strut exposure
under 2 normal static load. The nose gear should be checked for 3.25 inches
of strut exposure. Check all tires for cuts and wear and insure proper
inflation. Make a visual check of the brake blocks for wear or damage.

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

Don't forget to clean and check the windshield.

The propeller and spinner should be checked for defects or nicks.

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

Secure the cowling and check the inspection covers.

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
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Stow the tow bar and check the baggage for proper storage and security.
The baggage compartment doors should be closed and secure.

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

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

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 accessi-
bility to all controls, including fuel selector,
flaps, trim, etc., while maintaining adequate
restraint for the occupant.

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

4.11 BEFORE STARTING ENGINE

Before starting the engine the brakes should be set ON and the car-
buretor heat lever moved to the full COLD position. The fuel selector
shouid then be moved to the desired tank. Check to make sure that all the
radios are OFF.

4.13 STARTING ENGINE
(a) Starting Engine When Cold-

Open the throttle lever approximately 1/4 inch. Turn ON the
master switch and the electric fuel pump.

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

' REPORT: VB-1120 ISSUED: JULY 2,'1979
412 REVISED: NOVEMBER 16, 1981



PIPER AIRCRAFT CORPORATION SECTION 4
PA-28-181, ARCHER II NORMAL PROCEDURES

(b)

(c)

(d)

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

Starting Engine When Hot

Open the throttle approximately [/ 2 inch. Turn ON the master
switch and the electric fuel pump. Move the mixture control lever
to full RICH and engage the starter by rotating the magneto switch
clockwise. When the engine fires, release the magneto switch and
move the throttle to the desired setting.

Starting Engine When Flooded

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

Starting Engine With External Power Source

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

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

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
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NOTE

For all normal operations using the PEP
jumper cables, the master switch should be
OFF, but it is possible to use the ship’s battery
in parallel by turning the master switch ON.
This will give longer cranking capabilities, but
will not increase the amperage.

CAUTION
Care should be exercised because if the ship’s .
battery has been depleted, the external power
supply can be reduced to the level of the ship’s .

battery. This can be tested by turning the
master switch ON momentarily while the
starter is engaged. If cranking speed increases,
the ship’s bartery is at a higher level than the
external power supply.

4.15 WARM-UP

Warm-up the engine at 800 to 200 RPM for not more than two minutes
in warm weather and four minutes in coid. Avoid prolonged idling at low
RPM, as this practice may resuit in fouled spark plugs.

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

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

4,17 TAXIING

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

REPORT: VB-1120 ' ISSUED: JULY 2, 1979
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Power should be applied slowly to start the taxi roll. Taxt a few feet
forward and apply the brakes to determine their effectiveness. While taxiing,
make slight turns to ascertain the effectiveness of the steering.

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

Avoid holes and ruts when taxiing over uneven ground.

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

4.19 GROUND CHECK
Set the parking brake.

The magnetos should be checked at 2000 RPM. Drop off on either
magneto should not exceed 175 RPM and the difference between the
magnetos should not exceed 50 RPM. Operation on one magneto should
not exceed 10 seconds.

Check the vacuum gauge; the indicator should read 5.0” £ 1”7 Hg at
2000 RPM.

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

Carburetor heat should also be checked prior to takeff to be sure the
coatrol is operating properly and to clear any ice which may have formed
during taxiing. Avoid prolonged ground operation with carburetor heat
“ON™ as the air is unfiltered.

The electric fuel pump should be turned OFF after starting or during
warm-up to make sure that the engine driven pump is operating. Prior to
takeoff the electric pump should be turned ON again to prevent loss of power
during takeoff should the engine driven pump fail. Check both oil temper-
ature and oil pressure. The temperature may be low for some time if the
engine is being run for the first time of the day. The engine is warm enough
for takeoff when the throttle can be opened without the engine faltering.
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4.21 BEFORE TAKEOFF

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

Turn ON the master switch and check and set all of the flight instru-
ments as required. Check the fuel selector to make sure it is on the proper
tank (fuilest). Turn ON the electric fuel pump and check the engine gauges.
The carburetor heat should be in the OFF position.

All seat backs should be erect.

The mixture should be set and the primer checked to insure that it is
locked. The seat belts and shoulder harness should be fastened and adjusted. .
Fasten the seat belts snugly around the empty seats.

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 accessi-
bility to all controls, including fuel selector,
flaps, trim, etc., while maintaining adequate
restraint for the occupant.

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

Exercise and set the flaps and trim tab. Insure proper flight control
movement and response. :

All doors should be properly secured and latched. .

On air conditioned models, the air conditioner must be OFF to insure
normal takeoff performance.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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4.23 TAKEQOFF

The narmal takeoff i2chnique is conventienal far the Archer {1, The b
should be set stigntly aft of neutral, with the exact setting determined by the
loading of the uirpiane, allow the airplane o accelerate (0 48 to 53 KIAS
depending on the weignt of theawreraft and sase back on thecontrol whesito

rotate 10 climb awitude.

The procedure dsed [ar 2 short field takeoff with an obstacle clearance
or 2 soft fietd takzoff differs shightty from the normal echnique. The flaps
‘shouid be lowered 10 257 (second naten). Allew the aircraft 10 acesterace ta
4{ to 49 KIAS depending on the awreraft waighc and rocace the aireralt (o
climb attitude. Afler breaking ground. acssierass to 25 to 54 KIAS,
degending on aircraft wuight. Continue to ciimd while accelerating to the
flaps-up rate of climb speed, 78 KIAS i no obstaciz s present or 64 KJAS
obytacie clearance u a consideration, Slowiy retrack the flags while climbiay

Qut.

4.25 CLIM3B

The bext rate of chimb 2t grass werght will be obcained at 76 K1AS. The
best angle of climb may be odtained at &4 KIAS. Ac lighter than gross
wetght these speeds are reduced somewhat. Forclimbing en route, 2 speed of
87 KIAS iy recommendud. This wiil produce better forward speed and
increased visibility gover the nose during the climb.

When reaching the desiced altitude, the sisctric {fuet pump may be tumed
oIf.

v

'4 .27 CRUISING

The cruising speed of the Archer s determmcd by many facters.
including power seuing. altitude, emperature. loading and eyutpment
installed in the airplane:

The normal maximum cruising power is 759 of the rated harsepower af
the engine. Airspeeds which may be abtained at various aititudes and power
settings can be determiaed {rom the performance graphs provided by
Secuon 5.
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Use of the mixture controi in cruising flight reduces fuef cansumption
significancly, sspecially at higher altitudes. The mixiure shouid te leaned
during cruising operation above 5000 [t altitude and ac pilot’s diseration ac
loweraititudes when 79% power or less is being used. ({any doudt existsaste
the amount of power being used. the mixture shouid be in the full RICH
pasition far all aperadions uader 5000 feer,

To iean the mixture, disengage the logk and pull the mixture sontrol
uncil the engine becomes rough. indicating that the ldan mixture limit has
Beent reached tn.the leaner cylinders. Then earich the mixture by pushing tne
concrol towards the imstrument panel undl engine aperation Becames
smooth.

If the atrplane is cquipped with the aptional exhayst gas :empe.;e
{EG T} gauge. 2 mare acsurate mezns of leaning is avatlabie ta the pilcY t
scomomy muXiure is abtained by moving the mixtture controt aft ungiiimes k
E£GT s reached. Best power mixture is owined by leaning ta peak E nd
thea enrichening until tte EGT is [00° F. rich of the peak vaiue, Undersome
conditions of altitude and throttie position, the engine may exhidit
reughness before peak EGT is reached. {f this occurs. the EGT
carresponding to the onset of engine rougnness should be used as the pcak
referencs value.

Always remember that the eiectric {uel pump shoutd be ummed ON
befaore switching tanks. 2ad should beieft aa fac 2 short pariod therzafter. [a
qrder tQ keep the airplans 10 best aceral triny during cruising flight the fuel
shouid be used alternately {rom cach tank. [t is recommended that one tank
be usad {or one hour after takaoff, then the achertank e used for two hours:
then return to the first tank, which wail have 2pproxima iy oneand one half
hours of fuel remaining if the taaks were full actakeaff. The second tank will
comiain approximately one half hour of fuel Do nat run taaks cameletaty .
dry in flight. The electric fuel pump should be aormaily OFF so that any
maifunection af the sagine drivea fusl pums s immediatety apparent. I signs
of fuet starvation showld occur at any time during flight. fuet cx.ha.usﬁon
shquld be suspacied, at which time the fuet selectar should de immedgiiia v
pasitionsd to the acher 1ank and the slewtrie fust pump switched to NEN
posiion.

429 DESCENT
NORMAL

To acitieve the parformancs an Figurs 3-29 the power gn desesat must
be used. The thractia should be set for 2500 RP M, mixture full e a
maintain an 2irspesd of 122 KiAS. la case cardurstor ice is encou d
apoiv full carbuyretsr hean
REPORT: VB-H.ZO . [SSUED: JULY . 1979
18 REVISED: JULY &, 1985
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POWER OFF

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

4.31 APPROACH AND LANDING

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

NOTE

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

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

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

The airplane should be trimmed to an initial approach speed of about
75 KIAS with a final approach speed of 66 KIAS with flaps extended. The
flaps can be lowered at speeds up to 102 KIAS, if desired.

The mixture control should be kept in full RICH position 10 insure
maximum acceleration if it should be necessary to open the throttle again.
Carburetor heat should not be applied unless there is an indication of
carburetor icing, since the use of carburetor heat causes a reduction in power
which may be critical in case of a go-around. Full throttie operation with
carburetor heat on can cause detonation. o

ISSUED: JULY 2, 1979 REPORT: VB-1120
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The amount of flap used during landings and the speed of the aircraft at
contact with the runway should be varied according to the landing surface
and conditions of wind and airplane loading. It is generally good practice to
contact the ground at the minimum possible safe speed consistent with
existing conditions.

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

4.33 STOPPING ENGINE

At the pilot’s discretion, the flaps should be raised and the electric fuel H

pump turned OFF.
NOTE

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

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

4.35 PARKING ’ .

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

REPORT: VB-1120 ISSUED: JULY 2, 1979
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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.

4,37 STALLS

The stall characteristics of the Archer 11 are conventional. Anapproach-
ing stall is indicated by a stall warning horn which is activated between five
and ten knots above stall speed. Mild airframe buffeting and gentle pitching
may also precede the stall.

The gross weight stalling speed of the Archer 1{ with power off and full
flaps is 49 KIAS. With the flaps up this speed is increased 6 KTS. Loss of
altitude during stalls varies from 100 to 350 feet. depending on configuration
and power.

NOTE

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

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

4.39 TURBULENT AIR OPERATION

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
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4.41 WEIGHT AND BALANCE

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

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

REPORT: VB-1120 ISSUED: NOVEMBER 16, 1981
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SECTION §

PERFORMANCE

5.1 GENERAL

All of the required (FAA regulations) and complementary performance
information applicable to the Archer 1l is provided by this section.

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

5.3 INTRODUCTION TO PERFORMANCE AND FLIGHT
PLANNING

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

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

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

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

ISSUED: JULY 2, 1979 ’ REPORT: VB-1120
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The information provided by paragraph 5.5 (Flight Planning Example)
outlines a detailed flight plan using the performance charts in this section.
Each chart includes its own example to show how it is used.

WARNING

Performance information derived by extrapo-
lation beyond the limits shown on the charts
should not be wused for flight planning

purposes.
REPORT: VB-1120 ISSUED: JULY 2, 1979
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5.5 FLIGHT PLANNING EXAMPLE
{a) Aircraft Loading

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

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

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

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

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

(1) Empty Weight 1400 bs,
{2) Occupants (2 x {70 1bs.) 340 tbs.
{3) Baggage and Cargo 360 Ibs.
{4) Fuel (6 lb./gal. x 50} 300 Ibs.
{5) Takeoff Weight 2400 lbs.
7 (6) Landing Weight
. (a)(5) minus (g)(1). (2400 Ibs.
’ minus 129 lbs.) 2271 Ibs.

The takeoff weight is below the maximum of 2550 ibs. and the
weight and balance calculations have determined that the C.G,
position is within the approved limits.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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(b} Takeoff and Landing

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

- Conditions of 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 (Figure 5-7 or 5-9) to
determine the length of runway necessary for the takeoff and/or the

- barrier distance.

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

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

Departure  Destination

Airport Airport
(1) Pressure Altitude 2000 ft. 2300 fr.
(2) Temperature 21°C 21°C
(3} Wind Component 0 KTS 5KTS
(4) Runway Length Available 7000 f1, 4500 ft.
(5) Runway Required 950 {t.* B25 [t.**

NOTE
The remainder of the performance charts used .

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

*reference Figure 5-13 /"
**reference Figure 5-37
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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 10 be con-
sidered in determining the climb components from the Time,
Distance and Fuel to Chimb graph {Figure 5-17). After the time,
distance and fuel for the cruise pressure altitude and outside air
temperature values have been established, apply the existing condi-
tions at the departure field to the graph{ Figure 5-17). Now. subtract
the values obtained from the graph for the field of departure condi-
tions {rom those for the cruise pressure altitude.

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

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

(1) Cruise Pressure Altitude 6000 ft.
(2} Cruise OAT 13°C
(3) Time to Climb (I1.5 min. minus 3 min.) 8.5 min.*
{4) Distance to Climb (16 minus
4.5 naut. miles) 11.5 naut. miles#®
(5) Fuel to Climb ( 2 gal. minus 1 gal.) | gal*
Descent

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

Utilizing the cruise pressure altitude and OAT, determine the
basic time, distance and fuel for descent (Figure 5-31). These figures
must be adjusted for the field pressure altitude and temperature at
the destination airport. To find the necessary adjustment values, use
the existing pressure altitude and temperature conditions at the
destination airport as variables to find the time, distance and fuel

*reference Figure 5-17
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values from the graph (Figure 5-31). Now, subtract the values
obtained from the field conditions from the values obtained from
the cruise conditions to find the true time, distance and fuel values
needed for the flight plan.

The values obtained by proper utilization of the graphs for the
descent segment of the example are shown below.
(1} Time to Descend

, (16 min. minus 7.5 min.} 8.5 min.*
{2) Distance to Descend
(35 minus 4.5 naut. miles) 20.5 naut. miles*
(3) Fuel to Descend .
(2 gal. minus | gal.) 1 gal.* .

(e} Cruise

Using the total distance to be traveled during the flight, subtract
the previously calculated distance to climb and distance to descend
to establish the total cruise distance. Refer to the appropriate Avco
Lycoming Operator’s Manual when selecting the cruise power
setting. The established pressure altitude and temperature values
and the selected cruise power should now be utilized to determine
the true airspeed from the appropriate Speed Power graph (Figure
5-21 or 5-23).

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

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

The cruise calculations established for the cruise segment of the
flight planning example are as follows:
(I) Total Distance 314 naut. miles
(2) Cruise Distance ‘
{e)(1) minus (c)(4) minus (d)(2),
{314 minus 115 minus 20.5) - 282 naut. miles

*reference Figure 5-31
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{3y Cruise Power 65% rated power
{4) Cruise Speed 110 KTS TAS*
(5) Cruise Fuel Consumption 7.6 GPH

{6) Cruise Time

{(e)}(2) divided by {e}4). (282 naut.

miles divided by [10 KTS) 2.56 hrs.
{7) Cruise Fuel

(e} 5) multiplied by (e}6}. (7.6

GPH multiplied by 2.56 hrs.) 9.5 gal.

{f) Total Flight Time

The total flight time is determined by adding the time to climb.
the time to descend and the cruise time. Remember! The time values
taken from the climb and descent graphs are in minutes and must
be converted 1o hours before adding them to the cruise time.

The following flight time is required for the flight planning
example.
(1) Total Flight Time
(€)(3) plus (d)(1) plus (e)6).
(.14 hrs. plus .14 hrs. plus 2.56 hrs.) 2.84 hrs.

(g) Total Fuel Required

Determine the total fuel required by adding the [uel to climb,
the fuel to descend and the cruise fuel. When the total fuel (in
gallons) is determined, multiply this value by 61b./ gal. to determine
the total fuel weight used for the flight.

The total fuel calculations for the exampie flight plan are
shown below.
(1) Total Fuel Required
(c)(5) plus (dX(3) plus (e)(7).
(1 gal. plus | gal. plus 19.5 gal.) 21.5 gal.
(21.5 gal. multiplied by 6 lb./gal.) 129 ibs.

*reference Figure 5-23
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5.7 PERFORMANCE GRAPHS
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‘ i | /AVIATION
e et MAINTENANCE

‘_" WEIGHT & CENTRE OF GRAVITY SCHEDULE

At Type:  [PA28-181  |ReponRef  [BNVE/O1
| f;\ircraft Registration: | (3_BN'VE Max Auth Weight: 2550 1bs
(_f%)onstruction No: 28-8490046 F.M./P.O.H. Ref: VB-1120

PART “A” BASIC WEIGHT

The basic weight of the aircraft as caléulated from weighing report No: See Weighing |
Report Ref: 06DE3409 ondate 11-Dec-06 Isnow 1602 ibs.

- The Centre of Gravity of the aircraft in the same condition at this weight and with the landing gear
extendedis  87.26 inches AFT  of the datum. _
The total moment about the datum in this condition in 1b-ins/100 is: 139,796

This datum is the one, which limits in the Certificate of Airworthiness/Flight Manual, relate and is
definedas: 78.4 (172.84 cm) INCHES FWD OF THE WING LEADING

EDGE AT THE INBOARD EDGE OF THE INBOARD FUEL
TANK. -

All lever arms are distances in Inches: AFT of the datum.

The basic we1ght includes the weaght of the total quantity of unusable fuel and usable oil and weight
of the following, which comprise of the list. of BASIC EQUIPMENT. (Please refer to the American

thht Manual list — 4 seats installed).

BASIC EQUIPMENT

Refer to Pilots Operating Handbook VB-1120

Note:-

Additional equipment is as per the Pilots Opeféting. Handbook equipment list. /



PART “B” VARIABLE LOAD

The weight and lever arms of the variable load are shown below. The variable load depends upon
the equipment carried for the particular role.

ITEM Weight Lever Arm Moment
i Lb Inches. Lbin/100
Crew Member 80.5
Row 1 Crew P2/Passenger Seat 80.5

PART “C” LOADING INFORMATION (DISPOSABLE LOAD)

f ITEM Weight Lever Arm Moment
- Lb Inches. Lbin/100
Row 2 Passenger Seat (L/H) Seat 3 118.1
Ij{ow 2 Passenger Seat (R/H) Seat 4 118.1
Baggage (2001bs. Maximumy) 142.8
Euel in Tanks* (48 US Gallons Usable}) 95.0

Engine Oil* Inc in Basic Wt.

o Fuel density 7.2 1b/Gal and Oil density 9.0 1b/Gal.

NOTE: The total loaded weight of the aircraft is the sum of the operating weight of the disposable
load.

This schedule was prepared on 02 November 2010 and supersedes all previous issues.

Y |
- Signed: %W— ..... Quality Manager, Aviation Maintenance.

NOTE: The commander of an aircraft registered in the United Kingdom, shall satisfy himself
before the aircraft takes off that the load carried by the aircraft is of such weight as is such
distributed and secured, that it may be carried on the intended flight (ANO 1972 Art 30d)




PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-181, ARCHER 11 WEIGHT AND BALANCE

SECTION 6

WEIGHT AND BALANCE

6.1 GENERAL

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

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

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

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
REVISED: JUNE 2%, 1984 6-1




SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-28-181, ARCHER H

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 thé work is required to compute a new basic empty weight
and C.G. position and to write these in the Aircraft Log Book and the
Weight and Balance Record. The owner should make sure that it is done.

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

The following pages are forms used in weighing an airplane in pro—'
duction 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 air-
plane with the basic empty weight and center of gravity location. This data
is supplied by Figure 6-5.

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

(a) Preparation

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

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

(3) Defuei airplane. Then open all fuel drains untii all remain-
ing fuel is drained. Operate engine on each tank until all
undrainable fuel is used and engine stops. Then add th
unusable fuel (2.0 gallons total, .0 gallons each wing).

REPORT: VB-HZO ISSUED: JULY 2, 1979
6-2 REVISED: JUNE 29, 1984



PIPER AIRCRAFT CORPORATION

SECTION 6

PA-28-181, ARCHER 1I WEIGHT AND BALANCE

CAUTION

‘Whenever the fuel system is completely drained
and fuel is replenished it will be necessary to
run the engine for a minimum of 3 minutes at
1000 RPM on each tank to ensure 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

and all control surfaces in the neutral position. Tow bar

‘ forward position. Put flaps in the fully retracted position

should be in the proper location and all entrance and

baggage doors closed.

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

errors in scale readings due to wind.

(b) Leveling

(1) With airplane on scales, block main gear oleo pistons in

the fully extended position.

(2) Level airplane (refer to Figure 6-3) deflating nose wheel

tire, to center bubble on level.

(c) Weighing - Airplane Basic Empty Weight

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

: each reading,
.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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SECTION 6 PIPER AIRCRAFT CORPORATION

WEIGHT AND BALANCE PA-28-181, ARCHER Il
Scale Net
Scale Position and Symbol Reading Tare Weight
Nose Wheel (N}

Right Main Wheel (R)

Left Main Wheel (L)

Basic Empty Weight, as Weighed (T) — —

WEIGHING FORM :

Figure 6-1.

{d} Basic Empty Weight Center of Gravity

(1) The following geometry applies to the PA-28-181 airplane
when it is level. Refer to Leveling paragraph 6.3 (b).

Level Points
(Fuselage)

Wing Leading Edge ‘ ‘

- A -n-l
The datum is 78.4 inches ahead of the

B *l wing leading edge at the intersection

A = 310 of the straight and tapered section.

B = 109.7 .
LEVELING DIAGRAM

Figure 6-3
REPORT: VB-1120 . ISSUED: JULY 2, 1979
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PIPER AIRCRAFT CORPORATION SECT!ON ]
PA-28-181, ARCHER I WEIGHT AND BALANCE

(2) The basic efnpty weight center of gravity (as weighed
including optional equipment, full oil and unusable fuel)
can be determined by the following formula:

CG.Arm=N(A)+(R + L) (B) inches
T

Whete: T=N+R+L

6.5 WEIGHT AND BALANCE DATA AND RECORD

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

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
REVISED: JUNE 29, 1984 6-5
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MODEL PA-28-181 ARCHER 11

Atirplane Serial Number

Registration Number

Date

AIRPLANE BASIC EMPTY WEIGHT

C.G. Arm :
' Weight x (Inches Aft = Moment
Item (Lbs)  of Datum) (In-Lbs)

Actual
Standard Empty Weight* Computed

Optional Equipment

Basic Empty Weight

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

AIRPLANE USEFUL LOAD

{Ramp Weight) - (Basic Empty Weight) = Useful Load

lbs..

Ibs.

Normal Category (2558 1bs.) - ( Ibs.}

Utility Category (2138 1bs.) - ( lbs.)

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

HAVE BEEN MADE. .
WEIGHT AND BALANCE DATA FORM
Figure 6-5
REPORT: VB-1120 ISSUED: JULY 2, 1979

66 REVISED: JULY 21, 1982
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WEIGHT AND BALANCE PA-28-181, ARCHER 11
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6.7 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

(a} Add the weight of all items to be loaded to the basic empty weight,

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

(c) Add the moment of all items to be loaded to the basu: empty weight
moment.

{d) Divide the total moment by the total welght to determine Lhe C.G.
location.

(e) By using the figures of itermn {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 Joading meets the weight and balance
requirements.

Arm Aft
Weight Datum  Moment
(Lbs) (Inches) {In-Lbs)

Basic Empty Weight 1590.0 87.5 139125
Pilot and Front Passenger 340.0 80.5 27370
Passengers (Rear Seats)* 340.0 118.1 40154
Fuel (48 Galion Maximum) 288.0 95.0 27360
Baggage (200 Lbs. Maximum)* 142.8
Ramp Weight (2558 Lbs. Normal,

2138 Lbs. Utility Maximum) 2558 91.5 234009
Fuel Allowance
For Engine Start, Taxi and Run Up -8 95.0 ~760
Takeoff Weight (2550 Lbs. Normal,

2130 Lbs. Utility Maximum) 2550.0 91.5 233249

The center of gravity {C.G.) of this sample loading problem is at 91.5 inches
aft of the datum line. Locate this point (91.5) 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 1S THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT OWNER
TO ENSURE THAT THE AIRPLANE IS LOADED PROPERLY.

*Utility Category Operation - No baggage or rear passengers allowed,

SAMPLE LOADING PROBLEM (NORMAL CATEGORY)
Figure 6-9

ISSUED: JULY 2, 1979 REPQRT: VB-1120
REVISED: JULY 20, 1983 6-9
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Arm Aft
Weight Datum Moment
(Lbs) (Inches) (In-Lbs)

Basic Empty Weight

Pilot and Front Passenger 80.5

Passengers (Rear Seats)* : 118.1

Fuel (48 Gallon Maximum) 95.0 :
142.8

Baggage (200 Lbs. Maximum)*

Ramp Weight (2558 Lbs. Maximum)
Allowance for engine start, taxi, and run-up| -8 95.0 -760

Total Loaded Airplane (2550 Lbs,
Normal, 2130 Lbs. Utility Maximum)

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

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

WEIGHT AND BALANCE LOADING FORM .
Figure 6-11

REPORT: VB-1120 ISSUED: JULY 2, 1979
610 REVISED: JUNE 7, 1982
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PA-28-181, ARCHER II

WEIGHT AND BALANCE

LOAD WEIGHT (POUNDS)

ISSUED: JULY 2, 1979
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Figure 6-15
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" PA-28-181, ARCHER 1T WEIGHT AND BALANCE

6.9 -INSTRL'CTIO.\'S FOR USING THE WEIGHT AND BALANCE
PLOTTER

This plotter is provided to enable the pilot yuickly and conveniently 1o

a} Determine the toral weight and C.G. position.

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

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

The "Basic Empty Weight and Center of Gravity™locationis taken from
the Weight and Balance Form{Figure 6-5), the Weight and Balance Record

"(Figure 6-7} or the latest FAA major repair or alteration form.

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

Brief instructions are given on the plotter itself. To use it. {irst plot a
point on the grd to locate the basic weight and C.G. tocation. This can be
put on more or less pesmanently because it will not change untilthe airplane
is nrodified. Next, position the 7zero weight end of any one of the loading slots
over this point. Using a pencil. draw a line along the slot (o the weight which
will be carried in that location. Then position the zero weight end of the next
slot over the end of this finc and draw another line representing the weight
which will be located in this second position. When all the loads have been
drawn in this manner. the final end of the segmented line locates the total
load and the C.G. position of the airplane for takeoff. If this point is not
within the allowable envelope it will be necessary to remove fuel, baggage. or
passengers and " or to rearrange baggage and passengers to get the finaipoint
to fali within the envelope.

Fuel burn-off does not significantly affect the center of gravity.

ISSUED: MAY 29, 1980 REPORT: ¥B-1120
REVISED: JULY 21, 1982 6-12a
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SAMPLE PROBLEM

A sample problem will demonstrate the use of the weight and balance
plotter.

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

{a} Place a dot on the plotter grid at 1300 pounds and 85.00 inches.:):

represent the basic airplane. (See tlustration.)
{b) Slide the slotted plastic into position so that the dot is under the sl
" for the forward seats, at zero weight.

{c) Draw a line up theslot to the 380 pound position {180 + 200) and put
a dot.

(d) Continue moving the piastic and plotting points to account for
weight in the rear seats {80 + 100}, baggage compartment (45), and
fuel tanks (288).

(e} As can be seen from the illustration, the final dot shows the total
weight to be 2193 pounds with the C.G. a1 89.44, This is well within
the envelope. :

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

REPORT: VB-1120 ISSUED: MAY 29, 1980
6-12b ' .
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SECTION 6

WEIGHT AND BALANCE

SAMPLE PROBLEM
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6.11 EQUIPMENT LIST

The following is a list of equipment which may be installed in the PA-28-181. 1t consists of those itetns used for
defining the configuration of an airplane when the basic empty weight is established at the time of licensing.
Only those standard items which are alternate standard items and those required to be listed by the certificating
authority (FAA) are presented. Items marked with an "X* are those items which were installed on the airplane
described below when licensed by the manufacturer.

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

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

PIPER AIRCRAFT CORPORATION PA-28-181, ARCHER 1l

SERIAL NO REGISTRATION NO. DATE:
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Item
No.

()

Propeller and Propeller Accessories

Item

Propeller, Sensenich
76EM885-0-62, Piper
Spec. PS50077-42
Cert. Basis - TC P4EA

Spinner

Piper Dwg. 65805-0
a. Bulkhead

b. Dome

Mark If Weight
Instl. (Pounds)

345

Arm (In)
Aft Datum

Moment
{(Lb-In.)

131

16
-1

ADNVIVE ANV LHOIIM
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(b)

Item
No.

13 A

5B

17 A

19 A

Engine and Engine Accessories

Item

Engine - Lycoming Model

a. 0-360-A4A Piper Dwg. 62941-17
Cert. Basis - TC 286

b. 0-360-A4M Piper Dwg. 62941-16
Cert. Basis - TC E286

Qil Filter

a. Lycoming No. 75528
(AC #OF5578770)

b. Lycoming No. LW-13743
{Champion CH-48110)

Cert. Basis - TC E286

Alternator - 60 Amp
a. Chrysler 4111810
b. Prestolite ALY6408

Engine Driven Fuel Pump
Lycoming Dwg. 73297, 74082,
75148 or 75246

Cert. Basis - TC E286

Electric Fuel Pump
Bendix Model 478360

Mark if
Instl.

o0

Weight
{Pounds)

285.0
28).0

33
28

124
10.5

1.7

-Arm (In.)

Aft Datum

209
20.9

355
35.5

14.0
14.0

36.3

l6.8

Moment
(Lb-In.)

5957
5873

17
99

174
147

62

66
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{b) Engine and Engine Accessories

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

21 A Fuel Valve .
Piper Dwg. 66945
System Components Corp.
P/N SP-2378-B3 or
Allen Aircraft Products Inc.
P/N 68122 0.4 619 25

23 A Oil Cooler, Piper Dwg. 18622
(Harrison P/N C-8526250) or
(Niagara P/N N.D.M. 20002A) 1.9 41.3 78

25 A Air Filter
Fram Model CA-161 PL
or Purolator AFP-2 0.¢ 29.5 27

27 A Starter
Lycoming No. 76211
(Prestolite MZ4206) .
Cert. Basis - TC E286 *18.0 14.5 261

P86} ‘67 ANNTL :AISIATY
6L61 ‘T AINT :gANSSIE

*Included in engine weight.
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Item
No.

35

7

(¢}

Landing Gear and Brakes

Item

Two Main Wheel Assemblies
Piper Dwg. 63370-0 & -1

a.

Cleveland Aircraft Products
Wheel Assembly No. 40-86
Brake Assembly No. 30-55
Cert. Basis - TSO C26a

Two Main 4-Ply Rating Tires
6.00-6 with Regular Tubes
Cert. Basis - TSO C62

One Nose Wheel

a.

Cleveland Aircraft Products
Wheel Assembly No. 40-76B
(Less Brake Drum)

Cert. Basis - TSO C26a

. McCauley Industrial Corp.

Wheel Assembly No. D-30625
Cert, Basis - TSO C26b

One Nose Wheel 4-Ply Rating
Tire 6.00-6 with Regular Tube
Cert. Basis - TSO C62

o®

Mark if Weight
Instl. {Pounds)

323

8.5

Arm (In.)

Aft Datum

109.6

30

310

310

Moment
(Lb-1n.)

3540

133

171

264

IT HIHD AV ‘I81-87-Vd
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Item

No.

39

41

A

Landing Gear and Brakes {cont)

Item

Handbrake Master Cylinder

. Piper Dwg. 65842

Cleveland Aircraft Products
No. 10-22

Toe Brake Cylinders

a. Cleveland Aircraft Product
No. 10-27

b. Gar-Kenyon Instruments
No. 17000

Mark if

Instl.

Weight
" (Pounds)

0.6

0.7

0.4

Arm (In.)
Aft Datum

60.9

530
53.0

Moment
(Lb-In.)

37

37
21

1 HIHD UV ‘I81-87-Vd

IONVIVE ANV LHOTIM

9 NOLLDES

NOILVIOdd0D LAVHIUIV HAdId



1861 ‘PI AMVNNYVI :QIASIATY
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0711-84A - LHO0dAY

61-9

® ® o®

(d) Electrical Equipment

Item Mark if Weight Arm (In.) Moment
No. Item Lnstl. (Pounds) Aft Datum (Lb-1n.)

51 A Voltage Regulator
Piper Dwg. 68804-3 ' 09 51.9 47

53 B Battery
Piper Dwg. 76454
{Rebat §-25) - 21.9 168.0 3679
55 A Starter Relay
Piper Dwg. 99130-2 '
(RBM Controls P/N 111-111) 1.0 458 46

57 A Overvoliage Relay
Piper Dwg. 76454
(Wico X16799) 0.5 55.4 28

59 A Stall Warning Device
Piper Dwg. 76454
(Safe Flight P/N C52207-4) 0.2 80.2 16

61 A  Stall Warning Horn
: Piper Dwg. 76454
(Safe Flight P/N 35214) 0.2 58.8 12

11 ¥AHO YV ‘I81-8Z-Vd
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Item

Z
e

(=]
o

71

73

75

77

79

(e

=<}

Instruments

Item

Airspeed Indicator
Piper Spec. PS50049-30S
Cert. Basis - TSO C2b

Altimeter
Piper Spec. PS50008-2 or -3
Cert. Basis - TSO Cl10b

Compass
Cert. Basis - TSO C7¢c

Tachometer
Piper Dwg. 62177-14

Engine Cluster {Left)
Piper Dwg. 95241-11

Engine Cluster (Right)
Piper Dwg. 95241-14

Mark if
[nstl.

Weight
(Pounds)

0.6

09

0.7

0.8

0.8

Arm (In.)
Aft Datum

61.8

60.9

59.9

61.2

62.4

62.4

Moment
{Lb-in.)

37

67

54

43

50

50

AINVIVE ANV LHDIAM
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1861 ‘ST ANNC :GESIATY

6L61 ‘T A1NC ATANSS!E

Ld0d3d

Item
No.

85

87

89

91

93

®

Miscellaneous

Item

Forward Seat Belts (2)

Piper Spec. PS50039-4-2A

American Safety Egpt. Corp. 500576
Davis Acft. Prod. Inc. FDC-5900-120-5
(Black)

Cert. Basis - TSO C22f

Rear Seat Belts (2)

Piper Spec. PS50039-4-3

American Safety Egpt. Corp. 449968
Davis Acft. Prod. Inc. FDC-5900-120-2
{Black)

Cert. Basis - TSO C22f

-‘Left Front Seat

Piper Dwg. 79337-21

Right Front Seat
Piper Dwg, 79337-22

Right Rear Seat
Piper Dwg. 96827-23

Mark if
Instl.

P

Weight
(Pounds)

1.6
15.5
15.5

14.5

Arm (In.)
Aft Datum

84.0

123.0

84.0

123.0

Moment
(Lb-In.)

151

197

1302

1302

1784

I ¥THO YV ‘I81-87-Vd
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(f) Miscellaneous (cont)

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

Piper Dwg. 96827-22 14.5 123.0 1784

97 A a. Shoulder Harness (2)

© (Front Seats Only)
Piper PS50039
Pacific Scientific P/N 1107447-13,
Black 1.4 119.5 167

B b, Shoulder Harness - Fixed

(Front) (2)
Piper PS50039-4-23
American Safety Eqpt. Corp.
501385-407
Davis Acft. Prod. Inc.
FDC-7275-16-4 (Black) 1.1 1195 131

99 A  Baggage Straps
Piper Dwg. 66804-0 & 66805-0 —_ 1.3 142.8 186

101 Tow Bar
Piper Dwg. 99458-0 1.3 156.0 203

9 NOLLOIS
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0T1I-4A 1 LH0dTH

£2-9

o ® P

() Engine and Engine Accessories
(Optional Equipment)

liem . Mark if Weight -Arm (In.) Mement
No. Item Instl. {Pounds) Aft Datum (L.b-In.)
105 Carburetor Ice Detector

Piper Dwg. 39684-2 _ 0.5 59.7 30

(h)  Propeller and Propeller Accessories
{Optional Equipment)

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

II 3HOUYV ‘I181-87-vd

NOILVIOJdHO0D LAVEDHIV HAdId
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Item
Noa.

125

127

(i)

Landing Gear and Brakes
(Optional Equipment)
Item

Nose Wheel Fairing
Piper Dwg. 37896-3

Main Whee! Fairings
Piper Dwg, 79893-2, -3

Mark if
Instl.

Weight
(Pounds)

KR

17.0

Arm (In.)
Aft Datum

36.3

1136

Moment
{Lb-In.)

138

1931

IINVIVE ANV LHOIIM
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ST-9

6461 ‘T A'1NC :AINSSI

0ZII-4A 1190434

G)
ltem
Nao.

135
137
139

141

143

145

Electrical Equipment
(Optional Equipment)

Mark if
Item Instl.

Instrument Panel Lights
Piper Dwg. 76454

Instrument Light, Grimes 15-0083-7
or Whelen A300-W-14

Cabin Light
Piper Dwg. 95229

Landing Light, G.E.
Model 4509

Navigation Lights {Wing) (2)
Grimes Model A1285
(Red and Green)

Navigation Lights (Wing) (2)
Red/ White & Green/ White
With White Strobe

Whelen Model A600

Weight
(Pounds)

03

0.1

0.3

0.5

04

5.8

Arm (In.)
Aft Datum

62.8

99.0

99.0

13.1

106.6

157.9

Moment
{Lb-In.)

19

10

30

43

916

11 ¥AHDHV ‘I181-87-vd
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2

()

Item

No.
147

149

151

153

155

157

Electrical Equipment
{Opiional Equipment) (cont)

Item

Navigation Lights (Wing) (2)
Red/ White & Green/ White
Witih Red Strobe

Whelen Model A600

Navigation Lights (Wing) (2)
Red/ White & Green/ White
Whelen Model A675

'Navigation Light (Rear) (1)
Grimes Model 2064 (White)

Rotating Beacon
Whelen Eng. Co. P/N WRML-12
Piper Dwg. 63892 or 63518

Anti-Collision Lights
(Wing Tip) (Whelen)
Cert. Basis - STC SAS00EA

Heated Pitot Head
Piper Dwg. 69041-7

Mark if
Instl.

Weight
(Pounds)

5.8

0.5

0.2

3.7

04

Arm (In))
Aft Datum

157.9

106.6

281.0

263.4

157.9

100.0

Moment
(Lb-In.)

916

53

56

395

900

40

AINVIVE ANV LHOIIM
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0861 ‘67 AVIN :QASIATY
6461 ‘T A1AL :QIANSSI

0T11-6A ‘LHOdTY

LT-9

{ij)  Electrical Equipment
{Optional Equipment) {cont)

Item Mark if  Weight Arm (In) Moment
No. Item Instl, {Pounds) Aft Datum {Lb-In.)
159 Piper Pitch Trim
Piper Dwg. 69378-3 - 4.7 145.6 684
161 C  Battery 12V 35 A H.
Rebat R35
Piper Dwg. 76454 —_ *6.5 168.0 1092
163 Auxiliary Power Receptacie
Piper Dwg. 68815 _ 2.7 178.5 482
165 External Power Cable
Piper Dwg. 62355 - 4.6 142.8 657
167 Lighter, .#200462. 12 Vot

Universal _— 0.2 62.9 13

*Weight and moment difference between standard and optional equipment.

11 ¥AHDO UV ‘I181-87-Vd

NOILVHO4dHO0D LIVEDUIV Hidld

ADINVIVE ANV LHOIIM

9 NOILDIS



89
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0861 ‘67 AVIN :QASIAAY
6L61 ‘T A1NC :A3NSSI

(k) Instruments
{Optional Equipment)

Item Mark if Weight Arm (In.) Moment
No. - Item Instl. (Pounds)  Aft Datum (Lb-In.)
81 Vacuum System Installation
a. With Airborne Model
2llcc Pump —— 4.5 39.1 176
b. With Edo-Aire Model
1U28A Pump —_— 49 39.1 192
183 Attitude Gyro
Piper Dwg. 99002-2, -3, -4 or -8 ’
Cert. Basis - TSO C4c —_ 2.2 59.4 131
185 Directional Gyro
Piper Dwg. 99003-2, -3, -4 or -7 '
Cert. Basis - TSO C5¢ —_ 2.6 59.7 155

187 C  Tru-Speed lndicétor
Piper Spec. PS50049-30T
Cert. Basis - TSO C2b - (same as standard equipment}

189 C  Encoding Altimeter
Piper PS50008-6 or -7 .
Cert. Basis - TSO C10b, C88 *0.9 60.3 54

*Weight and moment difference between standard and optional equipment.

9 NOI1LD3S
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0861 ‘67 AVIN :Q3ASIATH
6L61 ‘T AT1Rr :dANSSI

0ZI1-9dA :LHOJTYH

67-9

(k) Instruments
(Optional Equipment} (cont)

[tem : Mark if Weight Arm (In.) Moment
No. ftem Instl. (Pounds) Aft Datum {Lb-In.}
191 Altitude Digitizer

(United Instruments P/N 5125-P3)

Cert. Basis - TSO C&8 - 1.0 51.5 52
193 Vertical Speed

Piper Dwg. 99010-2, -4 or -5 ‘

Cert. Basis - TSO C8b - 1.0 65.9 66
195 Alternate Static Source

Piper Dwg. 35493 - 0.4 61.0 24
197 Turn and Slip Indicator

Piper PS50030-2 or -3

Cert. Basis - TSO C3b - 2.6 59.7 155
199 Exhaust Gas Temperature

Piper Dwg. 99026 — 0.7 554 19
201 Engine Hour Meter

Piper Dwg. 79548-0 —_— 0.3 61.2 18

I1 H3HD YUV ‘I81-87-Vd
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ltem
No.

203

204

205

Item
No.

215

217

(k)

)

Instruments
(Optional Equipment) (cont)

ltem

Clock

Control Wheel Digital Clock
Piper Dwg. 87347-3

Air Temperature Gauge
Piper Dwg. 99479-0 or -2
Autopilots

{Ootional Equipment)

ltem

AutoFlite 11
Piper Dwg. 99447
Cert. Basis - STC SA3066SW-D

AutoControl 111B

a. Omni Coupler, #1C388

Piper Dwg. 79221

Cert. Basis - STC SA30655SW-D

Mark if
Instl.

Mark if
{nst].

Weight
(Pounds)

0.4

0.3

0.2

Weight
(Pounds)

Arm (In.)
Aft Datum

62.4

7.9

72.6

Arm (In.)
Aft Datum

91.8

77.6
393

Moment
(Lb-In.)

25

22

15

Moment
(Lb-1n.)

5t4

745
59

IINVIVE ANV LHOIIM
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ftem
No.

219

ftem
No.

20

229

m

{m)

Autopilots
(Optional Equipment) (cont)

Item

Autopilot - Century 21
Piper Dwg. 39726
Cert. Basis - STC SA335258W

Radio Equipment
(Optional Equipment)

Item

Bendix - AS-2015A-7 or -9 Audio
Panel

Bendix - CN 2013-1 Com/Nav
Cert. Basis - TSO C34c, C35d, C3é6c,
C37b, C38b, C40a

Mark if Weight
Instl. (Pounds)

- -12.0

Mark if Weight
Instl. {Pounds)

- 1.0

—_— 15

. -Arm (In.)

Aft Datum

69.0

Arm (In.)
Aft Datum

66.4

61.4

Moment
{Lb-In.}

828

Moment
{Lb-In.)

66

461

Il ¥AHOUV ‘I81-87-Vd
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{m)

ltem
No.

231

233

235

237

239

241

Radio Equipment
(Optional Equipment) {cont)

Item

Bendix - CN 2013-2 Com/Nav
w/G.S. Receiver

Cert. Basis - TSO C34c, C15d, C36c
C37b, C38b, C40a

Bendin - CN 2013-4 Com/Nav
w/G.S. Receiver & M.B. Receiver

Bendin - ADF 2070
Cert. Basis - TSO Cdic, C2a

Bendix - TR2060 Transponder
Cert. Basis - TS0 C74c¢

Bendix - CN 201! Dual
Com/Nav

Cert, Basis - TSO C34¢. C35d, C37b,

C40a

Bendix - IN 2014B Indicator

a. Single

b. Dual

Cert. Basis - TSO‘()C C40a Cobc

Mark if
Instl.

Weight Arm (In.)
(Pounds} Aft Datum

8.2

8.5

6.0*

2.8

16.8

1.9
8

6l.4
6.4
105.0

6.6

66.8

*63.4
63.4

Moment
(Lb-In))

504
522
630

178

1122

121
241

JONVIVE ANV LHOIIM
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0TI1-9A FLY0Od4dAY

P6T-9

|

o
(m)

ltem
No.

243
245

247

249

Radio Equipment
{Optional Equipment) (cont)

Item

Bendix DME 2030
Cert. Basis - TSO C6b6a

Collins VHF-250 or VHF-251
Comm Transceiver

a. Single

b. Dual

Cert. Basis - TSO C37b, C38b

Collins VIR-350 or VIR-35}
Nav Receiver

a. Single

b. Dual ,
Cert. Basis - TSO C40a, C36¢c

Collins IND-350( ) VOR,/LOC
Indicator

a. Single

b. Dual

Cert. Basis - TSO C40a, Clé6c

Mark if
Instl.

|

|

Weight
{Pounds)

10.3*

19
1.9

1.0

Arm (Ia.)
Aft Datum

185.0

56.9
56.9

57.4
574

60.2
60.2

Moment
{Lb-In.)

1906

228
461

224
453

60
120

II ¥THOHUYV “181-87-Vd
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(m) Radio Equipment
{Optiona! Equipment) (cont)

Item : Mark if Weight Arm (In.) Moment
No, , Item Instl. (Pounds) Aft Datum {Lb-In.)
251 Collins IND-351 { ) VOR/LOC/GS

Indicator

Cert. Basis - TSO Cd40a. Cl6¢ —_— 1.3 60.2 78
253 Collins GLS-350

Glide Slope Receiver

Cert. Basis - TSO C34c _ 2.0 181.8 364
255 Collins DME-45]

w/IND, 451450

Cert. Basis - TSO C6ba - 8.0 174.9 1399
257 Collins BCE 400

Distance Computing Equipment

Cert. Basis - TSO C40a —_— 2.1 58.9 124
259 Collins RCR-650A ADF

Recever and Antenna
and IND-650A Indicator
Cert, Basis - TSO C4lc —_— 6.6 104.8 692

9 NOILDIS
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1£-9
O0TIT-dA 1 LH0dTY

®
(m)

Item
No.

261
263

265
267

Radio Equipment
{Opticnal Equipment) (cont)

Item

Collins AMR-350
Audio/Marker Panel
Cert. Basis - TSO C35d, C50b

Collins TDR-950
Transponder
Cert. Basis - TSO C74c

King - KN 53 Nav/Receiver

King - KN 53 Nav/Receiver
w/G.S, Receiver

a. Single

b. Dual

*Weight includes antenna and cable.

**Weight includes antenna.

Mark if
Instl.

Weight
(Pounds)

*33

**2.8

2.8

Arm (In.)
Aft Datum

110.0

62.9

63.8

Moment
(L.b-In.)

363

176

179

198
396

I HAHDHYV “I181-87-Vd
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Item
No.

268

269

270

(m)

Radio Equipment
(Optional Equipment) {cont)

Item

King KX 155 VHF Comm/Nav
Receiver

a. With Audio Amplifier

b. With Glide Slope Receiver

¢. Without Glide Slope Receiver
Cert. Basis - TSO C37b, C38b,
Cd0a, C36a

King KX 165 VHF Comm/Nav
Receiver

a.With Glide Slope Receiver

b. Without Glide Slope Receiver
Cert. Basis - TSO C37b, C38b,
C40a, C36a

King KX 170( ) VHF
Comm/Nay

a. Transceiver, Single
b. Transceiver, Dual

Mark if
Instl,

Weight
(Pounds)

5.0

4.8

Uh L
— ]

7.5
15.0

Arm (In.)
Aft Datum

58.0
58.1

56.6
56.6

Moment
{Lb-In.)

291
308
279

331
296

425
849

I HIHOUY ‘I81-87-Vd
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{m) Radio Equipment
(Optional Equipment) (cont)

ltem Mark if  Weight Arm (In.) Moment
No. Item Instl. {Pounds) Aft Datum (Lb-In))
27 King KX 175( ) VHF -
a. Transceiver - 9.4 56.6 532
b. King KN 72 VOR/LOC
Converter —_— 1.3 183.6 239
¢. King KN 75 Glide Slope
Receiver —— 1.6 184.3 295
d. King K1-204 VOR/ILS
Indicator - .7 60.5 103
Cert. Basis - TSO C36c, C37b,
C38b, C40a
273 King KX t75( ) VHF
a. Transceiver (2nd) — 8.6 56.6 487
b. King KN 72 VOR/LOC
Converter - 1.3 183.6 239
c. King KI1-203 VOR/ILS
Indicator - 1.6 60.5 97
Cert. Basis - TSO C36¢, C37b, ‘
C38b, C40a

9 NOLLDIS
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££-9

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

ltem Mark if Weight Arm (In.) Moment

No. ltem Instl. (Pounds) Aft Datum {Lb-In.)
274 King KY 196E Transceiver
with RB 125 Power Booster
a. Single —_— 5.7 77.0 439
b. Dual - 114 11.0 878
Cert. Basis - TSO C37b, C38b
275 King KY-197 Transceiver
Cert. Basis - TSO C37b, C38b
a. Single —_— 4.2 58.7 246
b. Dual - 8.4 -~ 58.7 492
276 King K1 202 VOR/LOC Indicator
Cert. Basis - TSO C40a, C36¢ - 1.3 60.9 79
277 King K1 206 VOR/LOC Indicator:
Cert. Basis - TSO C40a, C36c —_— 1.3 60.9 79
278 King K1 208 VOR/LOC Indicator
a. Single - 1.0 59.6 60
b. Dual _ 2.0 59.9 120

Cert. Basis - TSO C34¢, C36c, C40a

H HIHD UV ‘I8I-87-Vd
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25
=
b
=~ ltem
- No.
-]
L 279
o
=
281
283
:u
< 285
=
w
2!
=
wn
ga 287
59
2
=
S
=
P
Sk
83

(m)

Radio Equipment
(Optional Equipment) (cont)

ltem

King KI 209 VOR/LOC/;GS
Indicator.
Cert. Basis - TSO C34c, C36c, C40a

King KN 62A DME

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

King KR-85 ADF with KA-42B
Loop and Sense Antenna

a. Audio Amplifier

Cert. Basis - TSO C41b

King KR 86 ADF
a. First

b. Second

c. Audio Amplifier

Mark if
Instl.

Weight
{ Pounds)

1.2
33

8.6
08

9.5
0.8

6.7
9.7
0.3

Arm (In.)
Aft Datum

399
58.3

91.6
107.0
510

Moment
{Lb-In.)

72
193

733
41

809
41

614
1038
41

JINVIVE ANV LHDIAM
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1861 ‘91 HAGWIAON ‘AISIATH
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S€-9

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

Item Mark if Weight Arm (In) Moment
No. ltem Instl. - (Pounds) _Aft Datum {Lb-1n.)
289 King KR-86 ADF with KA-42B
Loop and Sense Antenna
a. First - 1.6 9.6 696
b. Second -— 10.6 107.0 1134
¢. Audio Amplifier - 0.8 51.0 41
291 King KR 87 ADF Receiver/
Indicator
a, Single - 4.0 59.0 236
b. KA 44 Antenna (Single) —_ 28 147.4 413
¢. KA 44B Autenna (Single) —— 36 150.6 542
d. Audio Amplifier - 0.8 51.0 41
Cert. Basis - TSO C4lc
293 King KMA 20( ) Audio Panel
Cert, Basis - TSO C35¢, C50b - *3.7 70.8 262
295 King KMA-24 Audio Contro)
Panel
Cert. Basis - TSO C35d, C50b —_ 1.7 65.3 in

*Weight includes antenna and cable.
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(m)

Item
No.

297

299

3%

jo3

305

Radio Equipment
{Optional Equipment) (cont)

; Item
King KT 76( )}/ 78( ) Transponder
Cert. Basis - TSO C74b

King KRA-10 Radio
Altimeter

" Narco Comm 120 VHF

Transceiver

a. Single

b. Dual

Cert. Basis - TSO C37b, C3§b

Narco Nav 121 VHF Receiver

a. Single

b. Dual .

Cert. Basis - TSO Cl6c, C40c, Chba

Narco Nav 122 VHF Receiver
a. Single

b. Dual

Cert. Basis - TSO C35d, Cj6c,
C40c. Coba

*Weight includes marker antenna and cable,

Mark if Weight

Instl. (Pounds)

*3.1

4.3

4.8
8.6

*5.1
*8.6

-

Arm (In.)
Aft Datum

58.1

162.6

56.9
57.4

58.4
58.4

99.4
82.9

Moment
{(Lb-In.)

180

699

273
494

181
362

507
T3
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(m) Radio Equipment
(Optional Equipment) (cont)

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

Cert. Basis - TSO C34c, C35d,
C36c, C40c, Coba

309 Narco Nav 124A VHF Receiver
a. Single *6.2 92.3 572
b. Dual - 109 17.2 841
Cert. Basis - TSO C35d, C36¢c,
Cd0a, Coba

3 Narco 1D 124 VOR/LOC/GS
. Indicator
a. Single 1.2
b. Dual
Cert. Basis - TSO C34¢, C35d,
C36¢, C40c¢

73
145

g8

N
£-3

*Weight includes marker antenna and cable.
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{(m) Radio Equipment
(Optional Equipment} (cont)

Item
No. Item
313 Narco UGR-2A Glide Slope
a. Single
b. Dual
Cert. Basis - TSO C34b
315 Narco CP-135 Audio Selector Panel
Cert. Basis - TSO C50b
317 Narco CP-135M Audio Selector Panel
Cerl, Basis - TSO C50b, C35d
319 Narco DME-190 TSO
Cert. Basis - TSO Cé66a
321 Narco DME-195 Receiver
and Indicator ,
Cert, Basis - TSO Cé6a
323 Narco ADF-141
" a. Single
b. Dual

Cert. Basis - TSO C4lc
*Weight includes dual antenna and cable.

"‘eight includes antenn.nd cable.

Mark if
Instl.

Weight
(Pounds)

4.2
84

2.2
*3.7

.'5_9
**132

6.0
*179

Arm (In.)
Aft Datum

154.0 .
220.0

55.0

114.3

60.9

154.5

91.2
107.6

Moment
{Lb-In.}

647
1848

121

423

359

2039

547
1926
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{m) Radio Equipment
{Opticnal Equipment) (cont)

Item ' Mark if Weight Arm (In.) Moment
No. ltem Inst). (Pounds) Aft Datum {Lb-In.)
325 Narco AT-150 Transponder

Cert. Basis - TSO C74c —_— =30 57.3 172

a. Narco AR-500 Altitude Encoder

Cert. Basis - TSO C88 o — 1.0 51.5 52
327 Antenna and Cable

a. Nav Receiving VRP-37 or

AV-12PPR 1.4 195.7 274

b. #1 VHF Comm PS50040-18 1.4 144 .3 202

c. #2 VHF Comm PS50040-18 1.5 170.7 256

d. ADF Sense STD-99841 0.4 150.0 60

e. ADF Sense All Weather 79160 0.5 147.5 74
328 Marker Beacon Antenna

Piper PS50040-15

King KA-23 or Narco VMA-I3

or Commant CI-102 ’ Included as part of marker beacon installation
329 Marker Beacon Antenna

Commant Cl-102

Piper Dwg. 39737-4 — *1.2 175.0 210

*Includes antenna coax wire to marker beacon receiver.
- **Weight includes antenna and cable.
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ftem
No.

330

331

333
335

337

{m)

Radio Equipment

{Optional Equipment) (cont)

Item

Emergency Locator Transmitter
{Narco Model ELT-10)

a. Antenna and Coax

b. Shelf and Access Hole

Microphone

a. P:per Dwg. 68856-10
b. Piper Dwg. 68856-11
c. Piper Dwg. 68856-12

Boom Microphone - Headset
Piper Dwg. 37921-2

Cabin Speaker
Piper Dwg. 99220

Heacset
Piper Dwg. 68856-10

Mark if
Instl.

Weight
{Pounds)

15
0.3
0.5

0.3
0.6
0.3

0.3

0.5

Arm {In.)
Aft Datum

- 236.2
2244
235.4

64.9
6.9
64.9

80.5
99.0

60.0

Moment
(Lb-In))

8§27
67
118

19
42
19

24

109

30
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(n)  Miscellaneous
(Optional Equipment)

ltem Mark if Weight Arm {In.) Moment
No. ltem Instl. (Pounds) Aft Datum {L.b-In.)
405 Zinc Chromate Finish

Piper Dwg. 79700-2 - 5.0 158.0 790
407 Stainless Steel Control Cables

Piper Dwg. 79700 —_— —
409 Air Conditioner

Piper Dwg. 99575-3 - 68.3 103.6 7076
411 Overhead Vent System .

Piper Dwg. 79853-2 - 5.7 148.9 849
413 Overhead Vent System with

Ground Ventilating Blower

Piper Dwp. 79853-3 - 4.2 168.5 2393
415 Assist Step

Piper Dwp. 65384 - L.8 156.0 281
417 Super Cabin Sound Proofing

Piper Dwg. 79601-3 — 18.1 86.% 1571

II YAHO UV ‘181-87-Vd
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{n)  Miscellaneous
(Optional Equipment) (cont)

Item Mark if Weight Arm (In.) Moment
No. ltem Instl. { Pounds) Aft'Datum {Lb-In.)
419 C Adjustable Front Seat (1eft)

Piper Dwg. 79591-0 79591-2 U 6.6 80.7 533
421 Adjustable Front Seat (Right)

Piper Dwg. 79591-1 79591-3 - *hay 80.0 544
423 Headrests (2) Front ‘

Piper Dwg. 79337-18 — 2.2 94.5 208
425 Headrests {2) Rear

Piper Dwg. 79337-18 —_— 2.2 132.1 291
4217 Inertia Safety Belts (Rear)

(2) 0.8 Ibs, each

Piper PS§50039-4-14

Pacific Scientific 1107319-01
American Safety Eqpt. Corp.

S00853-401 (Black) - 1.6 140.3 224
429 €  Shoulder Harness - Inertia

{Front) (2)

Piper PS50039-4-20

Pacific Scientific 1107447-13 (Black) N 1.3 119.5 155

*Weight and moment differencee between standard and optional equipment.
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{n) Miscellaneous
(Optional Equipment) {cont}

Item Mark if Weight Arm (In.) Moment

No. Item Instl. (Pounds) Aft Datum (Lb-In.)
431 Shoulder Harness - Fixed (Rear 2)

Piper PS50039-4-22 _
American Safety Eqpt Corp. 501385-403
Davis Acft. Prod. Inc. FDC-7275-16-2

(Black) - 1.1 140.3 154
4313 Shoulder Harness - Inertia

(Rear) (2)

Piper PS50039-4-19

Pacific Scientific 1107447-01 (Black) S 1.3 140.3 . 182
435 Assist Strap

Piper Dwg. 79453 _ 0.2 109.5 22
437 Curtain and Rod Installation

Piper Dwg. 67955-2 - 4.2 124.0 521
439 Luxurious Interior

Piper Dwg. 67952-5 - *17.0 101.9 1732
441 Deluxe Carpeting

Piper Dwg. 66801 - 28 101.9 285

*Weight and moment difference between standard and optional equipment.
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(n) Miscellaneous
(Optional Equipment) (cont)

ltem :
No. ’ Item
443 Fire Extinguisher
a. Piper Dwg. 76167-2,
Scout 42211-00
b, Piper Dwg. 37872-2,
Graviner HA1014-01
445 Locking Gas Cap

Piper Dwg. 39830-2

Mark if
Instl.

Weight
{Pounds)

4.6

5.6

*0.1

*Weight and moment difference between standard and optional equipment.

TOTAL OPTIONAL EQUIPMENT

Arm (In.)
Aft Datum

71.0

579

94.1

Moment
(Lb-In.)

7

324
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-181, ARCHER 11 DESCRIPTION & OPERATION

SECTION 7

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The PA-28-181 Archer 11 is a single-engine, low-wing monoplane of all
metal construction. It has four-place seating, two hundred pound baggage
capacity, and a 180 horsepower engine.

7.3 AIRFRAME

The basic airframe, except for a tubular steel engine mount, steel landing
gear struts, and other miscellaneous steel parts, is of aluminum alloy con-
struction. The extremities - the wing tips, the cowling, the tail surfaces - are
of fiberglass or ABS thermoplastic. Aerobatics are prohibited in this air-
plane since the structure is not designed for acrobatic loads.

The semi-tapered wings have a laminar flow type NACA 652-415 airfoil.
The wings are attached to each side of the fuselage by insertion of the butt
ends of the respective main spars into a spar box carry-through which is an
integral part of the fuselage structure, providing, in effect, a continuous main
spar with splices at each side of the fuselage. There are also fore and aft
attachments at the rear spar and at an auxiliary front spar.

7.5 ENGINE AND PROPELLER

The Archer 1 is powered by a four cylinder, direct drive, horizontally
opposed engine rated at 180 horsepower at 2700 rpm. It is furnished with a
starter, a 60 ampere, 14 volt alternator, a shielded ignition, vacuum pump
drive, a fuel pump, and a dry, automotive type carburetor air filter.

The exhaust system is made entirely from stainless steel and is equipped
with dual mufflers. A heater shroud around the mufflers is provided to
supply heat for the cabin and windshield defrosting.

The fixed-pitch propeller is made from a one-piece alloy forging.

ISSUED: JULY 2, 1979 REPORT: VB-1120
7-1



SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-181, ARCHER 11

MAIN WHEEL ASSEMBLY
Figure 7-1

REPORT: VB-1120 ISSUED: JULY 2, 1979
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-181, ARCHER 11 DESCRIPTION & OPERATION

7.7 LANDING GEAR

The three landing gears use Cleveland 6.00 x 6 wheels, the main gear
wheels (Figure 7-1) being provided with brake drums and Cleveland single
disc hydraulic brake assemblies. All three wheels use 6.00 x 6. four-ply
rating, Type L1l tires with tubes.

A spring device is incorporated in the rudder pedal torque tube assembly
to provide rudder trim. A bungee in the nose gear steering mechanism
reduces steering effort and dampens bumps and shocks during taxiing. By
using the rudder pedals and brakes the nose gear is steerable through a 30
degree arc each side of center. Later aircraft have the bungee removed from
the nose gear steering mechanism and are 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 a rormal extension of 3.25
inches for the nose gear and 4.50 inches for the main gear.

The standard brake system consists of dual toe brakes attached to the
rudder pedals and a hand lever and master cylinder located below and
behind the left center of the instrument sub-panel. The toe brakes and the
hand brake have their own brake cylinders, but they share a common
reservoir. 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, depressing the knob attached to
the left side of the handle, and releasing the brake lever. To release the
parking brake, pull back on the brake lever to disengage the catch mecha-
nism and allow the handle to swing forward (refer to Figure 7-5).

I;UED: JULY 2, 1979 REPORT: VB-1120
REVISED: JUNE 29, 1984 _ 1-3
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-181, ARCHER 11 DESCRIPTION & OPERATION

FLIGHT CONTROL CONSOLE
Figure 7-3

7.9 FLIGHT CONTROLS

Dual controls are provided as standard equipment, with a cable system
used between the controls and the surfaces. The horizontal tail (stabilator)is
of the all-movable slab type with a trim tab mounted on the trailing edge of
the stabilator to reduce the control system forces. This tab is actuated by a
control wheel on the floor between the front seats (Figure 7-3).

A rudder trim adjustment is mounted on the right side of the pedestal
below the throttle quadrant and permits directional trim as needed in flight
{refer to Figure 7-5).

The flaps are manually operated and spring-loaded to return to the up
position. A past-center lock incorporated in the actuating linkage holds the
flap when it is in the up position so that it may be used as a step on the right
side. The flap will not support a step load except when in the full up position,
so it must be completely retracted when used as a step. The flaps have three
extended positions, 10, 25 and 40 degrees.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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DESCRIPTION & OPERATION PA-28-181, ARCHER 11

CONTROL Q'UADRANT AND CONSOLE
Figure 7-5

REPORT: VB-1120 ISSUED: JULY 2, 1979
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-181, ARCHER 1] : DESCRIPTION & OPERATION

7.11 ENGINE CONTROLS

Engine controls consist of a throttie control and a mixture control lever.
These controls are located on the control quadrant on the lower center of the
instrument panel (Figure 7-5) where they are accessible to both the pilotand
the copilot. The controls utilize teflon-lined control cables to reduce friction
and binding,

The throtile tever. is used to adjust engine RPM. The mixture control
lever is used to adjust the air to fuel ratio. The engine is shut down by the
placing of the mixture control lever in the full lean position. For information
ol leaning procedure, see Section 4.27 of this Handbook.

friction adjustment lever on the right side of the control quadrant
may be adjusted 1o 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 ts located to the right of the control
quadrant on the instrument panel. The control 15 placarded with two
positions: “ON" (down), “OFF~ (up).

7.13 FUEL SYSTEM

Fuel is stored in two twenty-five gallon (24 gallons usable) tanks which
are secured to the leading edge structure of each wing by screws and nut
plates, Each tank is equipped with a filler neck indicator tab to aid in deter-
mining fuel remaining when the tanks are not full. Usable capacity to the
bottom of the indicator tab is 17 gallons.

The fuel 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
deprged and held while the handle is moved to the OFF position. The
YuttMBWPeleases automatically when the handle is moved back into the ON
position.

An auxiliary electric fue! pump is provided in case of failure of the
engine driven pump. The electric pump should be on for al] takeoffs and
fandings. and when switching tanks. The pump switch is located in the
switch panel above the throttle quadrant.

ISSUED: JULY 2, 1979 REPORT: VB-1120
REVISED: JULY 5, 1985 717




SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-181. ARCHER I

FUEL SELECTOR
Figure 7-7

The fuel drains should be opened datly prior 1o first flight to check for
water or sediment and proper fuel. Each tank has an individual drain a1 the
bottom. inbeard rear corner.

A fuel strainer. located on the lower left front of the fire wall. hasa drain
which is accessible from outside the nose sectien. The strainer should also be
drained before the first flight of the day. Refer to pdragraph 8.21 for the
complete fuel draining procedure.

Fuel quantity and pressure are indicated on gauges located in a cluster
on the left side of the instrument panel.

An engine priming system is provided to facilitate starting. The primer ‘
pump is located to the immediate left of the throttle guadrant (refer. ta
Figure 7-5).

n
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FUEL SYSTEM SCHEMATIC
Figure 7-9
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- ——5
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7.15 ELECTRICAL SYSTEM

The electrical system includes a 14-volt, 60 amp alternator. a 12-volt
bat a voltage regulator, an overvoltage relay and a master switch relay
(Fig¥€ 7-11). The battery is mounted ina plastic box immediately aft of the
baggage compartment. The regulator and overvoltage relay are located on
the forward left side of the fuselage behind the instrument panel.

ISSUED: JULY 2, 1979 REPORT: VB-1120
REVISED: JULY 5, 1985 7-9




]
SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-18f, ARCHER Il

Electrical switches are located on the right centerinstrument panet. and
the circuit breakers are located on the lower right instrument panel. A
rheostat switch on the ieft side of the switch panel controls the navigational
lights and the radio lights. The similar switch on the right side consrols and
dims the panel lights,

warning indicator, cigar lighter, fuel gauge, ammeter. and annunciat
panel,

The annunciator panel includes alternator and low oil pressure
indicator lights. When the optional gyro system is installed. the annunciator
panel also includes a low vacuum indicator light. The annunciator panel
lights are provided only as a warning to the pilot that a2 system may not be
operating properly. and that he should check and monitor the applicable
systern gauge to determine when or if any necessary action is required.

Optional electrical accessories include navigation lights. wing recog-
nition light, anti-coltision light, landing light. instrument lighting.and cabin
dome light. Circuits will handle the addition of communications and
navigational equipment.

An optional light. mounted in the overhead panel, provides instrument
and cockpit lighting for night {lving. The light is controlled by a rheostat
switch located adjacent to the light. A map light window in the lens is
actuated by an adjacent switch.

An optional wingtip, recognition light system consists of 2 lights {one
each wing tip) and is operated by a split landing light. recognition ligh
rocker type switch mounted on the switch panel.

WARNING

Anti-collsion lights should not be operating
when flying through cloud. fog or haze, since
the reflected light can produce spatial disorien-

()

Standard electrical accessories include a stanter, electric fuel pump. st acn’_

()

tation. Strobe lights should not be used inclose ‘

proximity 10 the ground such as during taxiing.
takeoff or landing.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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SECTION 7 "PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-18]1, ARCHER 1l

CIRCUIT BREAKER PANEL
Figure 7-13

NOTE

On airplanes with interlocked BAT and ALT
switches, the ALT switch is mechanically inter-
locked with the BAT switch. When the ALT
switch is turned ON, the BAT switch will also
be turned ON. On airplanes with separate BAT
and ALT switch operation, the switches may be
positioned independently as desired.

Unlike previous generator systems, the ammeter does not indicate
battery discharge; rather it displays in amperes the load placed on the
alternator. With all electrical equipment off (except master switch) the
ammeter witl be indicating the amount of charging current demanded by the
battery. As each item of electrical equipment is turned on, the current will
increase to a total appearing on the ammeter. This total includes the battery.
The average continuous load for night flight, with radios on, is about 30
amperes. This 30 ampere value, plus approximately two amperes for a fully
charged battery, will appear continuously under these flight conditions. The

REPORT: VB-1120 ISSUED: JULY 2, 1979
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-28-181, ARCHER 1 DESCRIPTION & OPERATION

amount of current shown on the ammeter will tell immediately if the alter-
nator system is operating normaily, as the amount of current shown should
equal the total amperage drawn by the equipment which is operating.

CAUTION

Do not use cigar lighter receptacles as power
sources for any devices other than the cigar -
lighters supplied with the airplane. Any other

" device plugged into these receptacles may be
damaged.

For abnormal and/ or emergency operation and procedure, see Section

717 VACUUM SYSTEM

The vacuum system is designed to operate the air driven gyro instru-
ments. This includes the directional and attitude gyros when installed. The
system consists of an engine driven vacuum pump, a vacuum regulator, a
filter and the necessary plumbing.

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

The vacuum gauge, mounted on the right instrument panel to the right
of the radios, provides valuable information to the pilot about the operation
of the vacuum system. A decrease in pressure in a system that has remained
constant over an extended period may indicate a dirty filter, dirty screens,
possibly a sticking vacuum regulator or leak in system (a low vacuum
indicator light is provided in the annunciator panel). Zero pressure would
indicate a sheared pump drive, defective pump, possibly a defective gauge or
collapsed line. In the everit of any gauge variation from the norm, the pilot
should have a mechanic check the system 10 prevent possible damage to the
system components or eventual failure of the system.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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A vacuum regulator is provided in the system to protect the gyros. The
valve is set so the normal vacuum reads 5.0 + .1 inches of mercury, a setting
which provides sufficient vacuum to operate ali the gyros at their rated
RPM. Higher settings will damage the gyros and with a low setting the gyros
will be unreliable. The regulator is located behind the instrument panel and
is accessible from below the instrument panel.

7.19 INSTRUMENT PANEL

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

The radios and the circuit breakers are located on the upper and lower
right panel respectively, and have circuits provided for the addition of
optional radio equipment. An optional radio master switch is located near
the top of the instrument panel between the radio stacks. It controls the
power to all radios through the aircraft master switch. An emergency bus
switch is also provided to provide auxiliary power to the avionics bus in
event of a radio master switch circuit failure. The emergency bus switch is
located behind the lower right shin guard left of the circuit breaker panel. An
engine cluster is located to the right of the pilot control wheel and includes a
fuel pressure gauge, a right and left main fuel quantity gauge, an oil temper-
ature gauge and an oil pressure gauge,

Standard instruments include a compass, an airspeed indicator, a
tachometer, an altimeter, an ammeter, an engine cluster, 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 panei to
warn the pilot of a possible malfunction in the alternator, oil pressure, or
vacuum systems.

Instrument options available for the panel includes a suction gauge,.
vertical speed indicator, attitude gyro, directional gyro, clock, tru-speed
indicator and 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 indicator is electrically
operated. The vacuum suction gauge is on the far right of the instrument

panel.
®
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-28-181, ARCHER 11

7.21 PITOT-STATIC SYSTEM

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

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

An alternate static source is available as optional equipment. The
control valve is located below the teft side of the instrument panel. When the
valve is set in the alternate position, the altimeter, vertical speed indicator
and airspeed indicator will be using cabin air for static pressure. The storm
window and cabin vents must be closed and the cabin heater and defroster
must be on during alternate static source operation. The altimeter ¢rror is
less than 50 feet unless otherwise placarded.

Both the pitot and static lines can be drained through separate drain
valves located 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 electrical switch panel to the left of the right control wheel.

To prevent bugs and water from entering the pitot and static pressure
holes, a cover should be placed over the pitot head. A partially or completely
blocked pitot head will give erratic or zero readings on the instruments.

NOTE

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

REPORT: VB-1120 - ISSUED: JULY 2, 1979
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. ALTIMETER
. AIRSPEED INDICATOR
. PITOT HEAY SWITCH
VERTICAL SPEED INDICATOR
PITOT HEAD

. DRAIN VALVES

. ALTERNATE STATIC SOURCE

NE R W N -

PITOT-STATIC SYSTEM
Figure 7-17
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FRESH AIR (/
ECABIN HEAT \( ’7

1. FRESH AIR INLET 7. DEFROSTER OUTLET
2. INLET DUCT 8. BLOWER SWITCH PANEL
3. FRESH AIR BLOWER 9. DEFROSTER CONTROL
4. BULKHEAD ASSEMBLY 10. HEATER CONTROL
5. FRESH AIR DUCT 11. CABIN HEAT DIVERSION CONTROL
8. CABIN EXHAUST OUTLET 12. FRESH AIR CONTROL
HEATING AND VENTILATING SYSTEM
Figure 7-19
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7.23 HEATING AND VENTILATING SYSTEM

Heat for the cabin interior and the defroster system is provided by a
. heater muif attached to the exhaust sysiem (Figure 7-19), The amount of
o heat desired can be regulated with the controls located on the far right side of

' ’X the instrument panel.

The air flow can be regulated between the front and rear seats by levers
\acated on top of the heat ducts next to the console.

Fresh air inlets are located in the leading edge of the wing near 1he
fuselage. An adjustable outlet is located on the side of the cabin near the
floor at each scat location; overhead air outlets are offered as optional
equipment. Air is exhausted through an outlet under the rear seat. A cabin
air blower, incorporated in the ventilating system. is also available as
optional equipment. An optional overhead ventilating system with a cabin
air blower is available on models without air conditioning. This blower is
operated by a FAN switch with 3 pesitions - “OFF," “LOW,” “HIGH.™"

CAUTION

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

)

7.25 CABIN FEATURES

For ease of entry and exit and pilot-passenger comfort, the front seats
are adjustable forc and aft. The rear seats may be removed to provide room
for bulky items. Rear seat installations incorporate leg retainers with
latching mechanisms which must be released before the rear seats can be
removed. Releasing the retainers is accomptished on earlier models by

q:rning the latching mechanisms 90° with a coin or screwdriver. Releasing
¢ retainers is accomplished on later models by depressing the plunger
behind each rear leg. Armrests are also provided for the front seats. All seats
are available with optional headrests and optional vertical adjustment may
be added to the front seats. -
A cabin interior includes a pilot storm window, two sun visors, ash trays,
two map pockets, and pockets on the backs of each front seat.

ISSUED: JULY 2, 1979 . REPORT: VB-1120
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Shoulder harnesses with inertia reels are provided for each front seat
occupant and. depending on the mode!l. are provided as standard or
optional equipment f{or the occupants of the rear seats. A check of the
inertia reel mechanism can be made by pulling sharply on the strap and
checking that the reel will lock in piace 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. On
earlier aircraft provided with a single sirap adjustable shoulder harness
located above the side window for each front seat. the shoulder strap is
routed over the shoulder adjacent to the window and attached to the lap belt
in the general area of the occupant’s hip. Adjust this fixed strap so that al}
controls are accessible while maintaining adequate restraint for the

occupant. Optional shoulder straps are available for the rear occupants. -
Shoulder harnesses should be routinely worn during takeoff. landing. and

whenever an inflight emergency situation o¢curs,

7.27 BAGGAGE AREA

A 24 cubic foot baggage arca, located behind the rearseats, isaccessible
either from the cabin or through an outside baggage dooron the right side of
the aircraft. Maximum capacity is 200 pounds. Tie-down straps are
provided and should be used at all times.

NOTE

It is the pilot’s responsibility to be sure when
the baggage is loaded that the aircraflt C.G. falls
within the allowable C.G. Range (refer to
Section 6 - Weight and Balance).

7.29 STALL WARNING

An approaching stall is indicated by a stall warning horn which is
,ctivated between five and ten knots above stall speed. Mild airframe
buffet:ng and gcntle pitching may also precede the stall. Stall speeds are
shown on graphsin the Performance Section. The stall warning horn emitsa
continuous sound and is activated by a lift detector installed on the leading

“edge of the left wing. 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.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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7.31 FINISH

All exterior surfaces are primed with etching primer and finished with
acrylic lacquer.

An optional polyurethane finish is available.

733 AIR CONDITIONING*

The air conditioning system is a recirculating air system. The major
tfls include: evaporator, condenser, compressor, blower, switches and

perature controls.

The evaporator is located behind the left rear side of the baggage com-
partment. 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 baggage compartment area. The scoap
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 electrical blower is mounted on the aft side of the rear cabin panet.
Air from the baggage area is drawn through the evaporator by the blower
and distributed through an overhead duct to individual outlets located
adjacent to each occupant.

q The switches and temperature control are located on the lower right side
the instrument panel in the climate control center panel. The temperature

control regulates the desired temperature of the cabin. Turn the control
clockwise for increased cooling, counterclockwise for decreased cooling.

*Optional equipment
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Located 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 until the fault is corrected.

The FAN switch allows operation of the fan with the air conditioner
turned OFF to aid cabin air circulation if desired. A LOW or HIGH flow o
air can be selected to 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 eiectrical 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 continues
to operate and the air will remain cool for approximately one minute. When
the throttle is retarded approximately 1/4 inch, the clutch will engage and
the scoop will extend, again supplying cool, dry air.

7.35 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 aft
of the wing. An external 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.

*QOptional equipment
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7.37 EMERGENCY LOCATOR TRANSMITTER®*

The Emergency Locator Transmitter (ELT) when installed, 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 is an emergency
locator transmitter which meets the requirements of FAR 91.52.

A battery replacemnent 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 emer-
gency 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.

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 ELT is installed in the airplane and it should
remain in that position.

*Optional equipment

ISSUED: JULY 2, 1979 REPORT: VB-1120
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On the ELT unit itself is a three position switch plamrded ON, OFF and
ARM. The ARM posmon sets the ELT so that it will transmit after impact and
will continue to transrit until its battery is drained, The ARM position is
selected when the ELT is msmlled in the airplane and it should remain in that
position. .

A pilot's remote switch, placarded ON and ARM, ié located on the feft
side panel to allow the transmitter to be armed or turned on from inside the
cabin. The switch is normally in the ARM position. Moving the switch to ON
will activate the transmitter. A waming light, Jocated above the remote swiich,
wﬂi hlink connmmmly 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, -

Sheuld the ELT be activated inadvertently it can be reset by enher

positoning the remote switch to the ON position for two seconds, and then
relocaling it to the ARM position, or by setting the swuch on the ELT to OFF
and then back to ARM. )

In the event the transmitter is activated by an impact, it can be tormed off
by moving the ELT switch OFF. Normal operation can then be restored by
resetting the swilch to ARM. It may also be tarned off and reset by positioning
the remote switch to the ON position for two seconds, and then to the ARM

posmon

The transmitter can be activated manually at any time by placing either the
remote switch or the ELT switch to the ON position,

Ground Check

The ELT should be checked during postflight to make certain the unit has
not been activated, Check by selecting 121.50 MHz on an operating receiver, If
a downward sweeping avdio tone is heard, the ELT may have béen activated.
Set the remote switch to ON. If there is nio change in the volume of the signal,
your airplane is probably transmitting. Setting the remote switch to ARM will
automatically reset the ELT and should silence the signal being received on
121.50 MHz. .

ISSUED: MAY 29, 1980 ' REPORT: VB-1120
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7.37 EMERGENCY LOCATOR TRANSMITTER (Continued)
ARTEX 110-4 ELT OPERATION

Oa the ELT unit itself is a iwo position swilch placarded ON and OFF
The OFF position is setected when the transmitter is installed al the factory and
the switch should remain in that position whenever the unit is installed in the
airplane.

A pilots remote swilch, placarded ON and ARM is located on the pilots
lower left instrument panel to allow the transmitter (0 be armed or tumed on
from inside the cabin. The switch is normally in ARM posilion. Moving the
switch 10 ON will activate the transmitter. A waiming light located above the
remolte switch will glert you when ever the ELT is activaled.

Should the ELT be activated inadveriently it can be resel by either
positioning the remote swiich 1o the ON ihen immediately relocating it to the
ARM positon, or by seiting tbe switch op the ELT to ON and then back 10 OFF

In the event the transmitier is activated by an impact, it can be tumed off
by moving the ELT switch OFF. Normal operation can then be restored by
Tesetiing the switch to ARM. It may also be wrned off and reset by positioning
the remote switch 1o the ON and then immediately (o the ARM position.

The transmitier can be activaied manually a( any time by placing either the
remote switch or the ELT swilch to the ON position.

NOTE:

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

The ELT should be checked during postflight t0 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. Set the remote switch to ON. If there is ro change in the volume of
the signal, your airplane's ELT is probably transmitting. Setting the remote
switch back to OFF will automarically reset the ELT and should stop the
signal being received on 121.50 MHz.
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7.39 CARBURETOR ICE DETECTION SYSTEM * -

A carburetar jce detection system is available as an option on this airplane.
The system consists of a control box mounted on the instrument panel, a probe
sensor mounted in the carburetor and a red waming light to indicate the
presence of ice in the carburetor, If ice is present apply full carburetor hear.
Refer 1o Paragraph 3.29, Carburetor Icing, in the emergency procedures. To
adjust the system for critical ice detection first turn on the airplanes master
- switch and then tom on the ice detection unit. Turn the sensilivity knob fully
connterclockwise causing the carb ice light to come on. Now rotate the
sensitivity knob back {clockwise) until the ice light _]L‘ISI goes out. This
establrshes the critical setting, v
) WARNING

This instrument is approved as optional equip--
ment only and Flight Operations should not be
_ predicated on ils use, '

*QOptional equipment
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\' SECTION 8

AIRPLANE HANDLING, SERVICING AND MAINTENANCE
8.1 GENERAL

This section provides guidelines relating to the handling, servicing, and
.naintcnance of the Archer 1. For complete maintenance instructions, refer
“to the PA-28-181 Service Manual.
Every owner should stay in close contact with an authorized Piper
Service Center or Piper’s Customer Service Department to obtain the latest
information pertaining to their airplane, and to avail themselves of Piper
Aircraft’s support systems.

Piper Aircraft Corporation takes a continuing interestin having owners

. get the most efficient ‘use from their airplane and keeping it in the best

mechanical condition. Consequently, Piper Aircraft, from time to time,

issues service releases including Service Bulletins, Service Letters and
Service Spares Letters, and others relating to the airplane.

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

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

Service Spares Letters offer improved parts, kits, and optional
equipment which were not available originally, and which may be of interest
.to the owner.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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Piper Aircraft Corporation offers a subscription service for Service
Bulletins, Service Letters, and Service Spares Letters. This service is
available to interested persons, such as owners, pilois, and mechanics at a
nominal fee, and may be obtained through an authorized Piper Service
Center or Piper's Customer Services Department.

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

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

8.3 AIRPLANE INSPECTION PERIODS

Piper Aircraft Corporation has developed inspectionitems and required
inspection intervals (i.e.: 50, 100, 500, and 1000 hours) for the specific model
aircraft. Appropriate forms are contained in the applicable Piper
Service/ Maintenance Manual, and should be complied with by a properly
trained, knowledgeable, and qualified mechanic at a Piper Authorized -
Service Center or a reputable repair shop. Piper Aircraft Corporation
cannot accept responsibility for the continued airworthiness of any aircraft
not maintained to these standards, and/ or not brought into compliance with
applicable Service Bulletins issued by Piper Aircraft Corporation,
instructions issued by the engine, propeller, or accessory manufacturers, or
Airworthiness Directives issued by the Federal Aviation Administration
{(FAA).

A programmed inspection, approved by the FAA, isalso available to the
owner. This involves routine and detailed inspections to allow maximum
utilization of the airplane. Maintenance inspection costs are reduced and thel
maximum standard of continued airworthiness is maintained. Complete
details are available from Piper Aircraft Corporation.

In addition, but in conjunction with the above, the FAA requires
periodic inspections on all aircraft to keep the Airworthiness Certificate in
effect. The owner is responsible for assuring compliance with these
inspection requirements and for maintaining proper documentation in
logbooks and for maintenance records.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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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
interna! condition of the engine. To be accurate.induction air filters must be
cleaned or changed regularly, and oil samples must be taken and sent in at
regular intervals.

8.5 PREVENTIVE MAINTENANCE

The holder of a Pilot Certificate issued under FAR Part 6f may perform
certain preventive maintenance described in FAR Part 43. This maintenance
may be performed only on an aircraft which the pilot owns or operates and

hich is not used to carry persons or property for hire,except as provided in
applicable FAR’. Although such maintenance is allowed by law, each
individual should make a self-analysis as to whether he has the ability to
perform the work.

Al other maintenance required on the airplane should be accomplished
by appropriately licensed personnel.

If maintenance is accomplished, an entry must be made in the
appropriate logbook. The entry should contain:

(a} The date the work was accomplished.

(b) Description of the work.

{c) Number of hours on the aircraft.

(d) The certificate number of pilot performing the work.

{(e) Signature of the individual doing the work.
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8.7 AIRPLANE ALTERATIONS

approval for the alteration. Major alterations accomplished in accordance
with Advisory Circular 43.13-2, when performed by an A & P mechanic,
may be approved by the local FAA office. Major alterations to the basic
airframe or systems not covered by AC43.13-2 require a Supplemental Type
Certificate.

If the owner desires to have his aircraft modified, he must obtain FAA ‘

The owner or pilot is required to ascertain that the following Aircraft
Papers arc in order and in the atrcraft,
{a) To be displayed in the aircraft at all times: .
(1} Aircraft Airworthiness Certificate Form FAA-8100-2.
(2) Aircraft Registration Certificate Form FAA-8050-3.
(3) Aircraft Radio Station License tf transmitters are installed.

(b} To be carried in the aircraft at all umes:
(1) Pilots Operating Handbook.
(2) Weight and Balance data plus a copy of the latest Repair
and Alteration Form FAA-337, if applicable.
(3) Aircraft equipment list.

Although the aircraft and engine 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 cost by

giving the mechanic information about what has or has not been accom-
plished.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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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 below the forward ledge of the
baggage compartment or by power equipment that will not damage
or excessively strain the nose gear steering assembly. Towing lugs
are incorporated as part of the nose gear fork.

CAUTION
When towing with power equipment, do not
turn the nose gear beyond its steering radius in

gither direction, as this will result in damage to
the nose gear and steering mechanism.

CAUTION

Do not tow the atrplane when the controls are
secured.

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
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(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 well as
taxi techniques should be covered. When it is ascertained that the
propeller back blast and taxi areas are clear, power should be
applied to start the taxi roll. and the following checks should be
performed:

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

their effectiveness.

(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. If possible, station an observer
outside the airplane.

(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 cause damage to the propetler
blades.

(c) Parking

When parking the airplane, be sure that it is sufficiently pro-
tected from adverse weather conditions and that it presents no
danger to other aircraft. When parking the airplane for any length
of time or overnight, it is suggested that it be moored securely.

(1Y 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 dis-
engages: then allow the handle to swing forward.

CAUTION
Care should be taken when setting brakes that

are overheated or during cold weather when
accumulated moisture may freeze a brake.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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{3) Aileron and stabilator controls should be secured with the
front seat belt and chocks used to properly block the
wheels.

(d) Mooring

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

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

(2) Retract the flaps.

(3) Immobilize the ailerons and stabilator by looping the seat

belt through the control wheel and pulling it snug.

(4) Block the wheels.

(5) Secure tie-down ropes to the wing tie-down rings and to the

tail skid at approximately 45 degree angles to the ground.
When using rope of non-synthetic material. leave sufficient
slack to avoid damage to the airplane should the ropes
contract.

CAUTION

Use bowline knots, square knots or locked slip
knots. Do not use plain slip knots.

NOTE

Additional preparations for high winds include
using tie-down ropes from the landing gear
forks and securing the rudder.

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

pitot head cover before flight.
(7} Cabin and baggage doors should be locked when the air-
plane is unattended.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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8.11 ENGINE AIR FILTER
(a) Removing Engine Air Filter

{1} Remove the lower cowl. )
{2) Remove the wing nuts securing the filter. Remove the filter.

(b} Cleaning Engine Air Filter

The induction air filter must be cleaned at least once every 30
hours. and more often. even daily, when operating in dusty condi-
tions, Extra filters are inexpensive. and a spare should be kept on
hand for use as a rapid replacement,

To clean the filter:

(1) Tap the filter gently to remove dirt particles. being careful
not to damage the filter. DO NOT wash the filter in any
tiquid. DO NOT attempt to blow out dirt with compressed
air.

(2) If the filter is excessively dirty or shows any dumage. re-
place it immediately.

(3) Wipe the filter housing with a clean cloth and install the
filter. The usable life of the filter should be restricted to one
year or 500 hours, whichever comes lirst.

(c) Installation Of Engine Air Filter

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

8.13 BRAKE SERVICE

The brake system is filled with MIL-H-5606 { petroleum base) hydraulic
brake fluid. The fluid level should be checked periodically or at every
50-hour inspection and replenished when necessary. The brake reservoir is

" located on the fire wall in the engine compartment. If the entire system must

be refilied, filt with fluid under pressure from the brake end of the system.
This will eliminate air from the system.

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

REPORT: VB-1120 ISSUED: JULY 2, 1979
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&S

¥. BRAKE RESERVOIR - 8. UNE, INLET
2. RIGHT BRAKE AND RUDDER PEDAL 9. CLEVIS PIN
3. LEFT BRAKE AND RUDDER PEDAL 10. MASTER CYLINDER ASSEMBLY
4, RIGHT BRAKE CYLINDER 11. BOLT ASSEMBLY
5. LEFT BAAKE CYLINDER 12, TORGUE TUBE
& BRAKE HANDLE 13, COPILOT'S RIGHT BRAKE AND RUDDER PEDAL
7. HANDLE LOCK 8UTTON . 14, COPILOT'S LEFT BRAKE AND AUDDER PEDAL
BRAKE SYSTEM
Figure 8-1
ISSUED: JULY 2, 1979 REPORT: VB-1120
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8.15 LANDING GEAR SERVICE

The three landing gears use Cleveland Aircraft Products 6.00 x 6,
four-ply rating, type I1I tires and tubes. (Refer to paragraph 8.23.)

Wheels are removed by taking off the hub cap, cotter pin, axle nut, and
the two boits holding the brake segment in place. Mark tire and wheel for
reinstallation; then dismount by deflating the tire, removing the three
through-bolts from the wheel and separating the wheel halves.

Landing gear oleos on the Archer [l should be serviced according to the
instructions on the units. The main oleos should be extended under normal
static load until 4.50 £ .25 inches of oleo piston tube is exposed, and the nose
gear should show 3.25 = .25 inches. Should the strut exposure be below that
required, it should 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 filler plug and slowly raise the strut to
full compression. [f the strut has sufficient fluid, it will be visible up to the
bottom of the filler plug hole and will then require only proper inflation.

Should fuid be below the bottom of the filler plug hole, oil should be
added. Replace the plug with valve core removed; attach a clear plastic hose
to the valve stem of the filler plug and submerge the other end in a container
of hydraulic fluid. Fully compress and extend the strut several times, thus
drawing fluid from the container and expelling air from the strut chamber,
To ailow 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 [0 inches (the nose gear torque links need not be disconnected).
Do not allow the strut to extend more than |2 inches. When air bubbles cease
to [low 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, if
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 helght

REPORT: VB-1120 ISSUED: JULY 2, 1979
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In jacking the aircraft for landing gear or other service, two hydraulic
jacks and a tail stand should be used. At least 250 pounds of ballast should be
placed on the base of the tail stand before the airplane is jacked up. The
hydraulic jacks should be placed under the jack points on the bottom of the
wing and the airplane jacked up until the tail skid is at the right height to
attach the tail stand. After the tail stand is attached and the ballast added,
jacking may be continued until the airplane is at the height desired.

The steering arms from the rudder pedals to the nose wheel are adjusted
at the nose wheel by turning the threaded rod end bearings in or out.
Adjustment is normally accomplished at the forward end of the rods and
should be done in such a way that the nose wheel is in line with the fore and
isft axis of the plane when the rudder pedals and rudder are centered.
Alignment of the nose wheel can be checked by pushing the airplane back
and forth with the rudder centered to determine that the plane follows a
perfectly straight line. The turning arc of the nose wheelis 30.0° + 2° in either
direction and is limited by stops on the bottom of the forging.

The rudder pedal arm stops should be carefully adjusted so that the
pedal arms contact the stops just after the rudder hits its stops. This
guarantees that the rudder will be allowed to move through its full travel.

3.17 PROPELLER SERVICE

The spinner and backing plate should be frequently cleaned and
inspected for cracks. Before each flight the propeller should be inspected for
nicks, scratches, and corrosion. If found, they should be repaired as soon as
possible by a rated mechanic, since a nick or scratch causes an area of
increased stress which can lead to serious cracks or theloss of a propelier 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

.md waxed periodically.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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8.19 OIL REQUIREMENTS

The oil capacity of the engine is 8 quarts and the minimum safe quantity

is 2 quarts. It is recommended that the oil be changed, and the screen !

cleaned, every 25 hours. However, if the full flow (cartridge type) oil filter is
used, the oil and filter should be changed every 50 hours of operation. The
following grades are recommended for the specified temperatures:

Average Ambient Single
Air Temperature Viscosity Mutti-Viscosity
For Starting Weight Grades
Above 60°F SAE 50 SAE 40 or SAE 50 .
30° to °F SAE 40 SAE 40
1o 7°F SAE 30 SAE 40 or 20W-30
Below 10°F SAE 20 SAE 20W-30

8.21 FUEL SYSTEM
(a) Servicing Fuel System

At every 50 hour inspection, the fuel screens in the strainer, in
the electric fuel pumps, and at the carburetor inlet must be cleaned,

(b) Fuel Requirements (AVGAS ONLY)

The minimum aviation grade fuel for the PA-28-18] is 100.
Since the use of lower grades can cause serious engine damage ina
short period of time, the engine warrantyisinvalidated by the use of
lower octanes. .

Whenever 100 or 100LL grade fuel is not available, commercial
grade 100/ 130 should be used. (See Fuel Grade Comparison Chart.)
Refer to the latest issue of Lycoming Service Instruction No. 1070
for additional information.

REPORT: VB-112 ISSUED: JULY 2, 1979
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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
Fuel Grades {ASTM-D9ID)

Curremt Commercial
Fuel Grades (ASTM-D910-75)

Current Military
Fuel Grades (MLL-G-5572E)
Amendment No. }

Max. TEL Max. TEL Max. TEL
Grade Color mi U.S gal. ! Grade Color ml US. gabl. | Grage Color mi U.S. gal
RO 87 red 0.5 %0 red 0.5 B0 X7 red 0.5
91 94 blue 2.0 “1001L  blue 20 none none none
100 130 green kX 100 green 30 100- 130 green AR}
115 145 purple 4.6 none none none 115 t45 purple 4.6

* . Grade 1001.L fuel in some overseas countries is currently colored green and designated as " 1001..™
*«. Commercial fuel grade 100 and grade 100 13 (both of which are colored green} having TEL
content of up to 4 mi V.S, gallon are approved for use in all engines centificated for use with

grade 100 £330 luel.

The operation of the aircraft is approved with an anti-icing
additive in the fuel. When an anti-icing additive is used it must meet
the specification MIL-1-27686, must be uniformly blended with the
fuel while refueling, must not exceed . 15% by volume of the refueled
quantity, and to ensure its effectiveness should be blended at not less
than .10% by volume. One and one half liquid ozs. per ten gallon of
fuel would fall within this range. A blender supplied by the additive
manufacturer should be used. Except for the information contained
in this section; the manufacturer’s mixing or blending instructions
should be carefully followed.

CAUTION

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 fuel tanks.

ISSUED: MAY 29, 1980
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(©)

(d)
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CAUTIONS

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

Fuel additive can not be used as a substitute
for preflight draining of the the fuel system
drains.

Filling Fuel Tanks

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

There is approximately 17 gallons in the fuel tank when fuel
level is even with bottom of filler neck indicator.

Draining Fuel Strainer, Sumps and Lines

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

ISSUED: MAY 29, 1980



PIPER AIRCRAFT CORPORATION SECTION 8
PA-28-181, ARCHER I HANDLING, SERY & MAINT

FUEL DRAIN
Figure 8-3

CAUTION -

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

Each quick drain should be checked after
closing it to make sure it has closed completely

. and is not leaking. :

(e) Draining Fuel System

The buik of the fuel may be drained from the system by opening
the valve at the inboard end of each fuel tank. Push up on the arms
of the drain valve and turn counterclockwise to hold the drain open.
The remaining fuel in the system may be drained through the filter

. bowl. Any individual tank may be drained by closing the selector
valve and then draining the desired tank.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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8.23 TIRE INFLATION

For maximum service from the tirey, keep them inflated to the proper
pressures - |18 psi for the nose gear and 24 psi for the main gear. All wheels
and tires are balanced before original installation, and the relationship of
tire, tube and whee! should be maintained upon reinstallation. Unbalanced
wheels can cause extreme vibration in the landing gear; therefore, in the
installation of new components, it may be necessary to rebalance the wheels
with the tires mounted. When checking tire pressure, examine the tires for
wear, cuts, bruises, and slippage.

8.25 BATTERY SERVICE

Access to the 12-volt battery is through an access panel alt the right rear
side of the baggage compartment. The battery box has a plastic tube which
is normally closed off with a cap and which should be opened occasionaily
to drain off any accumulation of liquid. The battery should be checked for
proper fluid level. DO NOT fill the battery above the baffle plates. DO NOT
fill the battery with acid - use water only. A hydrometer check will determine
the percent of charge in the battery.

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

REPORT: VB-1120 ISSUED: JULY 2, 1979
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8.27 CLEANING
{a) Cleaning Engine Compartment

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

(1) Place a large pan under the engine to catch waste.

(2) With the engine cowling removed, spray or brush the

engine with solvent or a mixture of soivent and degreaser.
In order to remove especially heavy dirt and grease de-
posits, it may be necessary to brush areas that were
sprayed.

CAUTION

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

{1} Allow the solvent to remain on the engine from five to ten
minutes. Then rinse the engine clean with additional sol-
vent and allow it to dry.

CAUTION

Do not operate the engine until excess solvent
has evaporated or otherwise been removed.

{4) Remove the protective tape {rom the magnetos.

(5) Lubricate the controls, bearing surfaces, etc., tn accor-
dance with the Lubrication Chart.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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{b) Cleaning Landing Gear

Before cleaning the landing gear. place a plastic cover or similar

material over the wheel and brake assembly.

(1) Place a pan under the gear to catch waste.

(2} Spray or brush the gear area with solvent or a mixture of
solvent and degreaser. as desired. Where heavy grease and
dirt deposits have collected. it may be necessary to brush
areas that were sprayed, in order to clean them.

(3} Allow the solvent to remain on the gear from five to ten
minutes. Then rinse the gear with additional solvent and

allow to dry.
(4) Remove the cover from the wheel and remove the catch
. pan.
(5) Lubricate the gear in accordance with the Lubrication
Chart.

(¢} 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 {ollowing procedure:

(1) Flush away loose dirt with water.

(2) Apply cleaning solution with a soft cloth, a sponge or soft

bristle brush.

(3) To remove exhaust stains, allow the solution to remain on
the surface longer.

{4) To remove stubborn oil and grease, use a cloth dampened
with naphtha.

(5) Rinse all surfaces thoroughly.

{6) Any good automotive wax may be used to preserve painted
surfaces. Soft cleaning cloths or a chamotis should be used
to prevent scratches when cleaning or polishing. A heavier
coating of wax on the leading surfaces will reduce the
abrasion problems in these areas.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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{d) Cleaning Windshicld and Windows

(1) Remove dirt, mud and other loose particles from exterior
surfaces with clean water.

(2) Wash with mild soap and warm water or with aircraft
plastic cleaner. Use a soft cloth or sponge in a straight back
and forth motion. Do not rub harshly.

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

CAUTION

Do not use gasoline, alcohol, benzene, carbon
tetrachloride, thinner, acetone, or window
cleaning sprays.

(4) After cleaning plastic surfaces, apply a thin coat of hard
polishing wax. Rub lightly with a soft cloth. Do not use a -
circular motion.

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

(e) Cleaning Headliner, Side Panels and Seats

(I} 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 adequate ventilation.

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

ISSUED: JULY 2, 1979 : "REPORT: VB-1120.
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(f) Cleaning 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 household carpet.

8.29 COLD WEATHER OPERATION

For cold weather operation a winterization piate is instailed on the inlet
opening of the oil cooler duct on the right rear engine baffle. This plate
should be installed whenever the ambient temperature reaches 50°F or less.
The plate should be removed and stored in the cockpit when the ambient
temperature exceeds S0°F.

It is recommended that an optional Engine Breather Tube Winterization
Kit be installed for cold weather operation. This kit is available through your
Piper Dealer/Distributor.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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SECTION 9

SUPPLEMENTS

9.1 GENERAL

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

All of the Supplements provided by this section are "FAA Approved”
and consecutively numbered as a permanent part of this Handbook. The
information contained in each Supplement applies only when the related
equipment is installed in the airplane,

- ISSUED: JULY 2, 1979 : REPORT: VB-112¢
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SUPPLEMENT 1

AIR CONDITIONING INSTALLATION

SECTION 1 - GENERAL

This supplement supplies information necessary for the efficient opera-
tion of the airplane when the optional air conditioning system is installed.
The information contained within this supplement is to be used “as
described” in conjunction with the complete handbook.

This supplement has been “FAA Approved” as a permanent part of this
handbook and must remain in this handbook at all times when the optional
air conditioning system is installed.

SECTION 2 - LIMITATIONS

(a)

(b)

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

Placards
In full view of the pilot, in the area of the air conditioner controis
when the air conditioner is installed:

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

In full view of the pilot, to the right of the engine gauges (condenser
door light):

“AIR COND DOOR
OPEN" .

ISSUED: JULY 2, 1979 REPORT: VB-1120
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SECTION 3 - EMERGENCY PROCEDURES

No changes to the basic Emergency Procedures provided by Section 3
of this Pilot’s Operating Handbook are necessary for this supplement.

SECTION 4 - NORMAL PROCEDURES

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

(a) Check aircraft master switch ON.

(b) Turn the air conditioner control switch to ON and the fan switchto :

one of the operating positions - the “AIR COND DOOR QPEN"
warning light will turn on, thereby indicating proper air conditioner
condenser door actuation.

(¢) Turn the air conditioner control switch to OFF - the *AIR COND
DOOR QPEN” warning hght will go out, lhereby mdlcatmgthe air
conditicner condenser door is in the up position,

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

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

The condenser door light is located to the right of the engine instrument

cluster in front of the pilot. The door light illuminates when the door is open
and is off when the door is closed. -

SECTION 5 - PERFORMANCE

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

REPORT: V.B-l‘120- ISSUED: JULY 2, 1979
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NOTE

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

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

(a) The decrease in true airspeed is approximately 4 KTS at all power

settings. -

(b) The decrease in range may be as much as 32 nautical miles for the

48 gallon capacity.

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
9-5

%



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENTS PA-28-181, ARCHER II

THIS PAGE INTENTIONALLY LEFT BLANK

REPORT: VB-1129 ISSUED: JULY 2, 1979
9-6



PIPER AIRCRAFT CORPORATION SECTION 9
PA-28-181, ARCHER 11 SUPPLEMENTS

SUPPLEMENT 2

AUTOFLITE II AUTOPILOT INSTALLATION

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional AutoFlite 1T Autopilot is installed. The informa-
tion contained within this supplement is to be used *as described™ in con-
junction with tke complete handbook.

This supplement has been “FAA Approved” as a permanent part of this
handbook and must remain in this handbook at all times when the optional
AutoFlite 11 Autopilot is installed.

SECTION 2 - LIMITATIONS

(a) Autopilot use prohibited above 149 KI1AS.
(b} Autopilot OFF during takeoff and landing.

SECTION 3 - EMERGENCY PROCEDURES

(a) In case of malfunction DEPRESS and hold Disconnect switch on
pilot’s control wheel.

(b) Rocker switch on instrument panel OFF.

{¢) Unit may be overpowered manually.

(d) In climb, cruise or descent configuration a malfunction witha 3
second delay in recovery initiation may result in 45° bank and 180/
altitude loss. Maximum altitude loss measured at 149 KIAS in a
descent.

(e) In approach configuration a malfunction with a | second delay in
recovery initiation results in i8° bank and 14" altitude loss.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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SECTION 4 - NORMAL PROCEDURES

(a) Engagement
(1) Rocker Switch on instrument panel - ON,
(2) Disconnect Switch on left hand side of pilot’s control wheel -
RELEASED.

(b) Disengagement
(1) Depress Disconnect Switch on pilot’s control wheel (or)
(2) Rocker Switch on instrument panel - OFF,

{c) Heading Changes
(1). Depress Disconnect Switch, make Heading Change, release
Disconnect Switch.
(2) Move Trim Knob on instrument for Drift Correction from a
constant heading.
(3) Move Turn Command Knob on instrument for right or left
banked turns.

(d) OMNI Tracker
{1) Center Turn Command Knob and push IN to engage Tracker.
{2) Trim Knob - push IN for high sensitivity.
SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
Pilot's Operating Handbook are necessary for this supplement.

REPORT: VB-1120 ' ~ ISSUED: JULY 2, 1979
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. SUPPLEMENT 3
AUTOCONTROL 11IB AUTOPILOT INSTALLATION

SECTION 1 - GENERAL

irplane when the optional Piper AutoControl 111B Autaopilot is installed.
e information contained within this supplement is to be used as described
in conjunction with the complete handbook.

.-h This supplement supplies information necessary for the operation of the

This supplement has been FAA Approved as a permanent part of this
handbook and must remain in this handbook at all times when the optional
Piper AutoControl 111B Autopilot is installed.

! ! SECTION 2 - LIMITATIONS

(a) Autopilot use prohibited above 149 KIAS.
(b) Autopilot OFF during takeoff and landing.

SECTION 3 - EMERGENCY OPERATION

(a) Inanemergency the AutoControl I1IB can be disconnect by pushing
the roll ON-OFF Rocker Switch OFF.
{b) The autapilot can be overpowered at either control wheel.

. (c) An autopilot runaway, with a 3 second delay in the initiation of
recovery while operating in a climb, cruise or descending flight,
could result in a 45° bank and 180" altitude loss. Maximum altitude

' loss measured at 149 KTS in a descent.
{(d) An autopilot runaway, with a | second delay in the initiation of
recovery, during an approach operation. coupled or uncoupled.
could result in a 18° bank and 10’ altitude loss.

ISSUED: JULY 2, 1979 REPORT: VB-1120
REVISED: DECEMBER 15, 1988 9-9
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SECTION 4 - NORMAL PROCEDURES

PREFLIGHT

(a) AUTOPILOT

(1)

2

Place Radio Coupler in “HDG™ Mode (if installed) and place
the AP ON-OFF switch to the ON position to engage roll sec-
tion. Rotate roll command knob left and right and observe that
control wheel describes a corresponding left and right turn,
then center knob.

Set correct compass heading on D.G. and turn HDG bug to air-
craft heading. Engage “HDG™ mode rocker switch and rotate
HDG bug right and left. Aircraft contral wheel shoutd turn
same direction as bug. Grasp control wheel and manually over-
ride servo, both directions.

(b) RADIO COUPLER (OPTIONAL)

8))

2

Tune and identify VOR or VOT station. Position Radio
Coupler to OMNI Mode. Engage Autopilot ROLL and HDG
switches. Set HDG bug to aircraft heading and rotate O.B.S. to
cause OMNI indicator Needle to swing left and right slowly.
Observe that control wheel rotates in direction of needle
movement.

Disengage AP ON-OFF switch. Reset Radio Coupler control
to HDG.

IN-FLIGHT

(a) Trim airplanc (ball centered).

(b) Check air pressure vacuum to ascertain that the directional gyro
and attitude gyro are recewmg sufficient air,

{c) Roll Section.

REPORT: VB-1120
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2

To ¢ngage, center ROLL knob, push AP ON-OFFswitch to
ON position. To turn, rotate console ROLL knob in desired
direction. (Maximum angle of bank should not exceed 30°)
For heading mode, set directional gyro with magnetic compass.
Push directional gyro HDG knob in, rotate bug to aircraft
heading. Push console heading rocker (HDG) switch to ON
position. To select a new aircraft heading, push D.G. heading
knob IN and rotate, in desired direction of turn, to the desired
heading.

ISSUED: JULY 1, 1979
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(d) Radio Coupling — VOR/ILS with Standard directional gyro.
(Optional)
(1) For VOR Intercepts and Tracking:

Select the desired VOR course and set the HDG bug to the
same heading. Select OMNI mode on the coupler and HDG
Mode on the autopilot console.

(2) For ILS Front Course Intercepts and Tracking:

Tune the localizerfrequency and place the HDG bug on the
inbound, front course heading. Select LOC-NORM mode on
the coupler and HDG mode on the autapilot console.

{3) For LOC Back Course Intercepts and Tracking:

. Tune the localizer frequency and place the HDG bugonthe
- inbound course heading to the airport. Select LOC-REV mode
. with coupler and HDG mode on the autopilot consoie.

SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
Pilot’s Operating Handbook are necessary for this supplement.

ISSUED: JULY 2, 1979 REPORT: VB-1120
9-11



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENTS ' PA-28-181, ARCHER 11

THIS PAGE INTENTIONALLY LEFT BLANK

REPORT: VB-1120 _ ISSUED: JULY 2, 1979
9-12



PIPER AIRCRAFT CORPORATION SECTION 9
PA-28-131, ARCHER 1 ' SUPPLEMENTS

SUPPLEMENT 4 *

PIPER ELECTRIC PITCH TR!M

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional Piper Electric Pitch Trim is installed. The infor-
mation contained within this supplement is to be used “as described” in
conjunction with the complete handbook.

This supplement has been “FAA Approved™ as a permanent pars of this
handbook and must remain in this handbook at all times when the optional
Piper Electric Pitch Trim is installed.

SECTION 2 - LIMITATIONS

No changes of the basic [imitations provided by Section 2 of this Pilot's
Operating Handbook are necessary for this supplement,

SECTION 3 - EMERGENCY PROCEDURES

(a) In case of malfunction, ACTIVATE disconnect switch located
above the ignition switch, to OFF position.

(b) Incase of malfunction, overpower the electric trim at either control
wheel.

(¢} Maximum altitude change with a 4 second delay in recovery initia-
tion is 800 feet and occurs in the descent configuration. Maximum
altitude change in the approach configuration with a 4 second
recovery delay is 100 feet.

ISSUED: JULY 2, 1979 REPORT: VB-1120
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SECTION 4 - NORMAL PROCEDURES

The electric trim system mayv be turned ON or OFF by a switch locaied
above the ignition switch. The pitch trim may be chunged when the electrie
trim system is turned on either by moving the manual pitch trim control
wheel or by operating the trim control switch on the pilot'scontrol yoke. To
prevent excessive speed increase in the event of an electric trim runaway
malfunction. the svstem incorporates an automatic disconnect feature
which renders the system inoperative above approximately 143 K1AS. The
disconnected condition does not affect the manual trim system.

SECTION 5 - PERFORMANCE. '

No changes to the basic performance provided by Section 5 of this
Pilots Operating Handbook are necessary for thus supplement.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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SUPPLEMENT 5

CENTURY 21 AUTOPILOT INSTALLATION

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional Century 21 Autopilot is installed in accordance
with STC SA3352SW. The information contained within this supplement is
to be used in conjunction with the complete handbook.

This supplement has been ‘FAA Approved” as a permanent part of this
handbook and must remain in this handbook at all times when the optional
Century 21 Autopilot is installed.

SECTION 2 - LIMITATIONS

(a) Autopilot operation prohibited above 147 KIAS,
(b) Autopilot OFF during takeoff and landing.

SECTION 3 - EMERGENCY PROCEDURES

(a) AUTOPILOT
In the event of an autopilot malfunction, or anytime the autopilot is
not performing as commanded, do not attempt to identify the
problem. Regain control of the aircraft by overpowering and
immediately disconnecting the autopilot by depressing the AP
ON-OFF switch on the programmer OFF.

Do not operate until the system failure has been identified and
corrected.

ISSUED: AUGUST 22, 1980 REPORT: VB-1120
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(1) Altitude Loss During Malfunction:-

a.

An autopilot malfunction during climb, cruise or descent
with a 3 second delay in recovery initiation could result in
as much as a 45° of bank and 180’ altitude loss. Maximum
altitude loss was recorded at 147" KIAS during descent.
An autopilot malfunction during an approach with a |
second delay in recovery initiation could result in as much
as 18° bank and 10’ altitude loss. Maximum altitude loss
meastred in approach configuration, and operating either
coupled or uncoupled.

{b) COMPASS SYSTEM
(1) Emergency Operation With Optional NSD 360A (HSI) Slaved
and/ or Non-Slaved:

REPORT: VB-1120
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NSD 360A

a.

Appearance of HDG Flag:

1. Check air supply gauge (vac or pressure) for adequate
air supply (4 in. Hg. min.)

2. Check compass circuit breaker.

3. Observe display for proper operation.

To disable heading card - pull circuit breaker and use

magnetic compass for directional data.

NOTE

. If heading card is not operational. autopilot

should not be used.

With card disabled VOR/Localizer and Glide Slope dis-
plays are still functional; use card set to rotate card to
aircraft heading for correct picture.

d. Slaving Failure - (i.e. failure to self correct for gyro drift):

1. Check gyro slaving switch is set to No. | position (if
equipped with Slave No. 1 - No. 2 switch) or “Slaved”
position when equipped with Slaved and Free Gyro
Mode Switch.

Check for HDG Flag.

Check compass circuit breaker.

Reset heading card while observing slaving meter.

Fal el
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NOTE

Dead slaving meter needle or a needle displaced
fully one direction indicates a slaving system
failure.

5. Select slaving amplifier No. 2 if equipped.

6. Reset heading card while checking slaving meter. If
proper slaving indication is not obtained, switch to
free gyro mode and periodically set card as an
unslaved gyro.

NOTE

1in the localizer mode, the *TO-FROM™arrows
may remain out of view, depending upon the
design of the NAV converter used in the instal-
lation. )

SECTION 4 - NORMAL PROCEDURES -

Refer to Edo-Aire Mitchell Century 21 Autopilot Operator’s Manual,
P/N 685805. dated 1-79 for Autopilot Description and Normal Operating
Procedures.

(a) PREFLIGHT PROCEDURES
NOTE

: During system functional check the system

. must be provided adequate D.C. voltage (12.0
VvDC min.) and instrument air (4.2 in. Hg.
min.). It is recommended that the engine be
operated to provide the necessary power and
that the aireraft be positioned in a level
attitude, during the functional check.

ISSUED: AUGUST 22, 1980 REPORT: VB-1120
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(b) AUTOPILOT WITH STANDARD D.G.

(1) Engage autopilot.

{2) Control wheel movement should correspond to HDG
command input.

(3) Grasp control wheel and override roll serve actuator to assure
override capability.

(4) With HDG bug centered select NAV or APPR mode and note
control wheel movement toward VOR needle offset.

(5) Select REV mode and note control wheel movement opposite
VOR needle offset.

(6) Disengage autopilot.

(7} Check aileron controis through full travel to assure complete
autopilot disengagement.

() AUTOPILOT WITH COMPASS SYSTEM (NSD 360A)

(For other compass systetns, refer to appropriate manufacturer’s

instructions)

(1) Check slaving switch in slave or slave 1 or 2 position, as appro-
priate. (Slaving systems with R.M.L. output provide only slave
and free gyro positions.)

(2) Rotate card to center slaving meter - check HDG displayed
with magnetic compass HDG.

{3} Perform standard VOR receiver check.

{4) Perform Steps (1) - (7) in Section 4 item (b) except in Steps (4)
and (5) substitute course arrow for HDG bug when checking
control wheel movement in relation to L/ R needle. HDG bug
is inoperative with NAV, APPR, or REV mode selected.

(d) IN-FLIGHT PROCEDURE

(1) Trim aircraft for existing flight condition (all axes).

(2) Rotate heading bug to desired heading. Engage autopilot.

(3) During maneuvering flight - control aircraft through use of the
HDG bug. (HDG mode)

{(4) For navigation operations select modes as required by the
operation being conducted and in accordance with the mode
description provided in the Century 21 Operator's Manual.

SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
Pilot’s Operating Handbook are necessary for this supplement.

'REPORT: VB-1120 ISSUED: AUGUST 22, 1980
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SUPPLEMENT 6
PIPER CONTROL WHEEL CLOCK INSTALLATION

SECTION 1 - GENERAL

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

This supplement has been “FAA Approved”as a permanent part of this

handbook and must remain in this handbook at all times when the optional
Piper Control Wheel Clock is installed.

SECTION 2 - LIMITATIONS

No changes to the basic limitations provided by Section 2 of this Pilot’s
Operating Handbook are necessary for this supplement,
SECTION 3 - EMERGENCY PROCEDURES

No changes to the basic Emergency Procedures provided by Section 3
of this Pilot’s Operating Handbook are necessary for this supplement.
SECTION 4 - NORMAL PROCEDURES

(a) SETTING

While in the CLOCK mode, the time and the date can be set by the |
operation of the RST button,

ISSUED: JANUARY 14, 1981 REPORT: VB-1120
REVISED: NOVEMBER 16, 1981 919
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(b) DATE SETTING
Pressing the RST button once will cause the date to appear with the
month flashing. Pressing the ST-SP button will advance the month
at one per second. or at one per push, until the right month appears.

Pressing the RST button once again will cause the date to flash, and
it can be set in a similiar manner,

(c) TIME SETTING
The RST button must now be pressed two times to cause the hours
digits to flash. The correct hour can be set in as described above..

Pressing the RST button once again will now cause the minutes.
digits to flash. The minutes should be set to the next minute to come

up at the zero seconds time mark. The RST button is pressed once
more to hold the time displayed. At the time mark, the ST-SP
button is pressed momentarily to begin the time counting at the
exact second.

If the minutes are not advanced when they are flashing in the set
mode, pressing the RST button will return the clock to the normal
timekeeping mode without altering the minutes timing. This feature
is useful when changing time zones, when only the hours are to be
changed. :

(d) AUTOMATIC DATE ADVANCE
The calendar function will automatically advance the date correctly
according to the four year perpetual calendar. One day must be
added manually on Feb. 29 on leap year. The date advances
correctly at midnight each day.

{e) DISPLAY TEST
Pressing both the RST and ST-SP buttons at the same time wili
result in a display test function.

SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
Pilot’s Operating Handbook are necessary for this supplement.

REPORT: VB-1120 ISSUED: JANUARY 14, 1981
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PILOT'S OPERATING HANDBCOOK
AND
FAA APPROYED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 7
FOR
KING KAP 100 SERIES FLIGHT CONTROL SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the King KAP 100 Series
Flight Control System is installed in accordance with STC SA1565CE-D.
The information contained herein supplements or supersedes the infor-
mation in the basic Pilpt's Operating Handbook and FAA Approved
Airplane Flight Manual only in those areas listed herein. For limitations,
procedures and performance information not contained in this supplement,
consult the basic Pilot's Operating Handbook and FAA Approved Airplane
Flight Manual.

Faa apprOvED Word Evupa

WARD EVANS

D.0.A. NO. 50-1

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL JULY 21, 1982

ISSUED: JULY 21, 1982 REPORT: VB-1120
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SECTION 1 - GENERAL

s supplement sapplios intormation necessan for the operation ol the
airplane when the optional King KAP 100 Series Flight Control Svstem iy
instilled. The Flight Control System must be operited within the limitations
herein spectfied. The information contamed within this supplement is o by
used in conjunetion with the complete hundbook,

This supplement has been FAA Approved as a permanent pirt of this
handbook and must remain in this handbook at all tmes when the vpuonad
King KAP [00 Series Flight Control Syvstem is wnstalled

SECTION 2- LIMITATIONS ) '

The autopilot must be OFF during takeoff and landing,

SECTION 3 - EMERGENCY PROCEDURES
(1) SYSTEM WITH AUTOPILOT ONLY

{1 1n case of Awopilot malfunction: (accomplish items 2, and b.
simultancously)
a.  Airplune Control Wheel - GRASP FIRMLY and regain
aircralt control.
b, AP ENG Button - PRESS to disengage autopiiot.

(b SYSTEMS WITH AUTOPITL.OT AND OPTIONAL MANUAL
ELECTRIC TRIM

(1Y In case of Autopilot maifunction; (accomplish items a. and b,

simultancousiy) .
a.  Aurptane Control Wheel - GRASP FIRMLY and regai
aircraft control.

b. AP DISC TRIM INTER Switch - PRESS.

(’) In case of \*Lmua! Electric Trim malfunction:
a. AP DISC TRIM INTER Switch - PRESS and HOL.D.
b. PITCH TRIM Circuit Breaker - PULL,
¢, Aircraft - RETRIM manually,

REPORT: VB-1110 ISSUED: JULY 21, 1982

9-22



PIPER AIRCRAFT CORPORATION SECTION 9

P A-28-181,

ARCHER I SUPPLEMENT 7

SECTION 4 - NORMAIL PROCEDURES

(a) PREFLIGHT (PERFORM PRIOR TO EACH FLIGHT;

{n
2
(3

{4)

(5
{6)

(N

(%)

GYROS - Allow 3-3 minutes for gyvros 10 come’ up to <peed,

RADIO POWER AVIONICS MASTER Switch - ON

PREFLIGHT TEST BUTTON - PRESS momentarilv and

NOTE:

a.  All annunciator lights on (TRIM annunciator {lashing).

b. After upproximately 5 seconds. all annunciator lights off
except AP which will flash approximately 12 times and
then remain off.

NOTE

I trim warning light stays on then the manual
electric trim did not pass preflight test. The
pitch trim circuit breaker should be pulled. The
autopilot can still be used.

MANUAL ELECTRIC TRIM (ifinstalled)- TEST as follows:

a. Actuate the Jeft side of the split switch to the fore and aft
positions, The trim wheel should not move on its own,
Rotate the trim wheel manually against the engaged clutch
to check the pilot’s averpower capability.

b. Actuate right side of split switch unit to the fore and aft
positions. The trim wheel should not move onits ownand
normal trim wheel foree is required to move it manuaily.

¢. Press the AP DISC/ TRIM INTER switch down and
hold, Manual Electric Trim should not operate either nose
up or or nose down.

AUTOPILOT - ENGAGE by pressing AP ENG button,

CONTROL WHEEL - MOVE left and right to verify that the

autopilot can be overpowered.

AP DISC TRIM INTER Switch - PRESS. Verify that the

autopilot disconnects and all modes are cancelled.

TRIM - S5ET 10 take off position.

() AUTOPILOT OPERATION

(n

Before 1akeoff
AP DISC, TRIM INTER Switch - PRESS.

ISSUED: JULY 21, 1982 REPORT: VB-1120
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(2) Autopilot Engagement
AP ENG Button - PRESS. Note AP annunciator on. If no
other modes are selected the autopilot will operate 1n the wings
level mode.

(3} Heading Changes
a. Manual Heading Changes
I. CWS Buunon - PRESS and MANEUVER aircratt to
the desired heading.
2. CWS Button - RELLEASE. Autopilot will maintain
atrcraft in wings level attitude

NOTE '

Alrcralt heading mayv change in the wings level
mode due to an aircraft out of trim condition.

b. Headm& Hold

Heading Sclector Knob - SET BUG to desired
heading.

HDG Mode Selector Button - PRESS. Note HDG
mode annunciator ON. Autopilot will automatically
turn the aircraft to the selected heading.

(]

¢. Command Turns (Heading Hold Mode ON)
HEADING Selector Knob - MOVE BUG to the desired
heading. Autopilot will automatically turn the aircraft to
the new selected heading,

{4} NAV Coupling
a. When equipped with HSI.
I.  Course Bearing Pointer - SET to desired course.

NOTE | .

When cquipped with NAY 1/NAV 2 switching
and NAV 2 is selected, set OBS 10 the desired
course.

2. HEADING SELECTOR KNOB - SET BUG o
pmudc desired intercept angle.

REPORT: VB-1120 ISSUED: JULY 21, 1982
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KR

NAV Made Selector Bution - PRESS.

If the Course Deviation Baris greater than 2 1o Ydots:
the aircraft will continue in HDG mode (or wings level
if HDG not selected) with the NAV annunciator {lash-
ing. when the computed capture point is reached the
HDG will disengage. the NAV annunciator will iltumi-
nate steady and the selected course will be auto-
matically captured and tracked.

if the D-Barislessthan 210 3 dots: the HDG mode will’
disengage upon selecting NAV mode: the NAY
annunciator will illuminate stecady and the capture;
track sequence will automatically begin.

b. When equipped with DG

e N

QOBS Knob - SELECT desired course.

NAV Mode Selector Button - PRESS.

Heading Selector Knob - ROTATE BUG to agree with
OBS course.

NOTE

When NAV is selected, the lateral operating
mode will change from HDG (if selected) to
wings level for 5seconds. A 45° intercept angle
will then be automaticallv established based on
the position of the bug.

ISSUED: JULY 21, 1982 REPORT: VB-1120

if the D-Bar is greater than 2 to 3 dots: the autoptlot
will annunciate HDG meoede, (unless HDG not se-
lected)and NAYV flashing; when the computed capture
point is reached the HDG annunciator will go out, the
NAV annunciator will illuminate steady and the se-
lected course will be automatically captured and
tracked.

If the D-Bar islessthan 2to 3 dots: the HDG mode will
disengage upon selecting NAV mode; the NAV
annunciator wiil illuminate steady and the capture/
track sequence will automanically begin.
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i3 Approack (APR) Coupling
a. When equipped with HSJ
I, Ceurse Bearing Pointer - SET to desired course,

NOTE

When equipped with NAV 1 NAVY 2swiching
and NAV 2 is selected. s2t OBS 10 the desired

LOUTSs?,

2. HEADING Seiecior Knob - 3E7 BUG 10 pronvide

desired :nicrcept angle. !

3. APR Mod: Seiector Button - PRESE, '

_ Hihe Course Deviation Baris greater than 2 to I dots:

the airereft wiil continue in HDG mode for winga level

it HDG not selected) with the APR annunciator flash-

ing. when the compuied capiure point is reachad the

HDG wiil disengage, the APR annunciator will lumi-

nate steady and ihe selected course will bz zuto-
‘maticaliy capiured and tracked.

i the D-Barislessthan 210 3 dots: the HDG modz wiil
disengage upon selecing APR mode: the APR
annunciator will Hluminate steady and the capture:
track sequence will automatically begin.

b. When equipped with DG

OBS Knob - SELECT desired approach course.
APR Mode Selector Button - PRESS.

Heading Selector Knob -ROTATE Bug to agrze with
OBS course.

NOTE
N

When APR is seiected, the lateral operating
mode wiil change from HDG (if selected) to
wings level for 5 seconds. A 45° intercept angle
will then be automaticaliy established based on
the position of the bug,

td D e
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If the D-Bar is greater than 2 to 3 dots: the autopilot
willannunciate HDG mode (unless HDG not selected)
and APR flashing: when thecomputed caprure pointis
reached the HDG annunciator will go put. the APR
annunciator will illuminate steady and the selected
course will be automatically captured and tracked.

If the D-Bar is less than 2 to 3 dots: the HDG mode
will disengage upon selecting APR mode: the APR
annunciator will iluminate steady and the capture-
track sequence wiil automatically begin,

(6) BC Appreach Coupling
a. When equipped with HSt

Course Bearing Pointer - SET to the ILS front course
inbound heading.

NOTE

When equipped with NAV [/ NAV 2 swilching
and NAV 2 is selected. set OBS 10 the ILS
front course inbound heading.

2.

3

ISSUED: JULY 21,1982 REPORT: VB-1120

HEADING Selector Knob - SET BUG to provide
desired intercept angle.

BC Mode Selector Button - PRESS.

If the Course Deviation Bar is greater than 2 to 3dots:
the aircraft will continue in HDG mode (or wings level
if HDG not selected} with BC annunciated steady and
APR annunciator flashing: when the computed cap-
ture point is reached the HDG will disengage. the BC
and APR annunciators will slluminate steady and the
selected course will be automatically captured and
tracked.

If the D-Bar is less than 2 to 3 dots: the HDG mode
will disengage upon selecting BC mode: the APR BC
annunciator will illuminate steady and the capture/
track sequence will automatically begin.

9-27
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b. \\hen equipped with DG

. OBS Knob - SELECT the ELS front course inbound
heading.
BC Mode Selector Button - PRESS.
Heading Selector Knob - ROTATE Bug to the ILS
front course inbound heading.

wid

NOTE

When BC is selected. the lateral operating
mode will change from HDG (if selected) to
wings level for § seconds. A 45° intercept
angle will then be established based on the
position of the bug.

If the D-Bar is greater than 2 to 3 dots: the autopilot
will annunciate HDG (unless HDG not selected) and
BC modes with APR flashing; when the computed
capture point is reached the HDG annunciator will
go out, the BC and APR annunciators will illuminate
steady and the selected course will be automatically
captured and tracked.

If the D-Bar is less than 2 to 3 dots: the HDG mode
will disengage upon selecting BC mode; the BC and
APR annunciators will illuminate steady and the
capture/track sequence will automatically begin.

{(7) Missed Approach
a. AP DISC;TRIM INTER - PRESS 10 disengage AP,
b. MISSED APPROACH - EXECUTE.
c. AP ENG Button - PRESS (if AP operation is desired).
Note AP annunciator ON. .

(8} Before Landing
: AP DISC/TRIM INTER - PRESS to disengage AP.
SECTION 5- PERFORMANCE

No change.

REPORT: VB-H‘D ISSUED: JULY 21, 1982
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SECTION 6 - WEIGHT AND BALANCE

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

SECTION 7- DESCRIPTION AND OPERATION

This manual is provided to acquaint the pilot with the limitations as
well as normal and emergency operating procedures of the King KAP 100
Automatic Flight Control System. The limitations presented are pertinent
to the operation of the KAP 100 System as installed in the Piper Model
PA-28-181 airplane: the Flight Control Syvstem must be operated within the
limitations herein specilied.

The KAP 100 Actopilot iscertified in this airplane with roll axis control.
The various instruments and the controls for the operation of the KAP 100
Autopilot are described in Figures 7-1 thru 7-11,

The KAP 100 Autopilot has an optional electric pitch trim system. The
trim syvstem is designed to withstand any single inflight maifunction. A trim
fauit is visually and aurally annunciated.

A lockout device prevents autopilot engagement until the system has
been successfully preflight tested.

The following conditions will cause the Autopilot to automatically

disengage:

(a) Power failure.

{b) Internal Flight Control System failure.

(c) With the KCS 55A Compass System. a loss of compass valid
(displaying HDG flag) disengages the Autopilot when a mode using
heading information is engaged. With the HDG flag present only
the autopilot wings level mode can be selected.

{d) Roll rates in excess of 16° per second wilf cause the autopllol to
disengage except when the CWS switch is held depressed.

ISSUED: JULY 21, 1982 REPORT: VB-1120
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KC 190 AUTOPILOT COMPUTER
Figure 7-1

KAP 100 AUTOPILOT COMPUTER - Complete Autopilon
computer to include system mode annunciators and system
controls.

MODE ANNUNCIATORS - llluminate when a mode is selected by
the corresponding mode selector button (PUSH ON - PUSH OFF).
TRIM WARNING LIGHT (TRIM) - llluminates continuously
whenever trim power is not on or the system has not been pre-
flight tested. The TRIM warning light. will flash and be accom-
panied by an audible waming whenever a manual pitch trim
malfunction occurs (trim running without being commanded
to runj. .
ALTOPILOT ANNUNCIATOR (AP) - Hluminates continuously
whenever the autopilot is engaged. Flashes approximately 12 times
whenever the autopilot isdisengaged (an aural alert will also sound
tor 2 seconds).

ALTOPILOT ENGAGE (AP ENG) BUTTON - When pushed.
engages autopilot if all logic conditions are met.

REPORT: VB-1120 ISSUED: JULY 21, 1982
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Figure 7-1 {cont)

PREFLIGHT TEST {TEST) BUTTON - When momentarily
pushed. initiates preflight test sequence which automatically turns
on ail annunciator lights. tests the roll rate monuor, checks the
manual trim drive voltage, checks the manual electric trim monitor
and tests all autopilot valid and dump logic. If the preflight is,
successtully passed, the AP annunciator fight will flash for approx-
imately 6 seconds (an aural tone will also sound simultanzously
with the annunciator flashes). The autopilot cannot be engaged
unti} the prefllight test is successfully passed.

BACK COURSE APPROACH (BC) MODE SELECTOR
BUTTON - When pushed. will select the Back Course Approach
maode. This mode functions identically 1o the approach mode escept
that response to LOC signals is reversed.

APPROACH (APR)y MODE SELECTOR BUTTON - When
pushed. will select the Approach mode. This mode provides all
angle intercept {with HS1) or a fixed angle intercept of 45° (with
DG). automatic beam capture and tracking of VOR. RNAV or
LOC signals, The tracking gain of the APR mode is greater than
the gain in the NAV mode. The APR annunciator wiil flash until
the automatic capture sequence is initiated.

NAVIGATION (NAV) MODE SELECTOR BUTTON - When
pushed, will select the Navigation mode. The mode provides all
angle incercept (with HS1) or a fixed angle intercept of 457 (with
DG). automatic beam capture and tracking of VOR. RNAVY or
LOC signals. The NAV annunciator will flash until the automatic
capture sequence is initiated.

. HEADING (HDG) MODE SELECTOR BUTTON - When

pushed. will select the Heading mode, which commands the
airplane 1o turn 10 and maintain the heading selected by the heading
bug on the DG or HSL. A new heading may be selected at any time
and will result in the airplane turning to the new heading with a
maximum bank angle of about 20°. Selecting HDG mode will
cance! NAY, APR or BC track modes.

ISSUED: JULY 21, 1982 ' REPORT: VB-1120
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KG 258 VERTICAL GYRO
Figure 7-3

1. KG 258 VERTICAL GYRO - Displays airplane attitude as a

conventional attitude gyro. The gyro is air driven.

ROLL ATTITUDE INDEX - Displays airplane roll attitude with

respect to the roll attitude scale.

3. ROLL ATTITUDE SCALE - Scale marked at 0, 10, +20, +30,
+60 and £90 degrees.

4, PITCH ATTITUDE SCALE - Moves with respect to the symbolic
airplane to present pitch attitude. Scale graduated at 0, +5, £10,
15, 20 and +25 degrees.

5. SYMBOLIC AIRPLANE - Serves as a stationary symbol of th
aircraft. Aircraft pitch and roll attitudes are displayed by the reld
tionship between the fixed symbolic aircraft and the movable
background.

6. SYMBOLIC AIRCRAFT ALIGNMENT KNOB - Provides
manual positioning of the symbolic aircraft for level flight under
various load conditions. )

7. DECISION HEIGHT(DH) ANNUNCIATOR LIGHT - Optional
light for use with the aircraft’s optional radar altimeter,

- YREPORT: VB-1120 ISSUED: JULY 21, 1982
9-32 : :

-



PIPER AIRCRAFT CORPORATION SECTION 9
PA-28-181. ARCHER 1l SUPPLEMENT 7

11—

10

KT 204/206 YOR/LOC/
GLIDE SLOPE INDICATOR (TYPICAL)
Figure 7-5

VOR 1.OC GLIDE SLLOPE INDICATOR - Provides rectilinear
display of VOR LOC and Glide slope deviation. :
COURSE INDEX - Indicates selected VOR course.

COURSE CARD - Indicates selected VOR course under course
index. .

NAV FLAG - Flag is in view when the NAV receiver signal is in-
adequate. When a NAYV flag is present in the navigaiion indicator
(CDI or KI 325A)the autopilot operation 15 not aflected. The pilot
must monitor the navigation indicators for NAV flags to insure
that the Autopilot is tracking valid navigation information.

TO FROM INDICATOR FLAG - Indicates direction of VOR
station relative to selected course.

GLIDE SLOPE DEVIATION NEEDLE - Indicates deviation
from 11.8 glide slope. :
COURSE DEVIATION SCALE - A course deviation bar dis-
placement of 5 dots represents full 'scale (VOR = £10°, L.OC =
+2 1 22 RNAV z3NM. RNAV APR - | [/dNMideviation from
heam centerline. ’

ISSUED: JULY 21. 1982 . REPORT: VB-1120
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Figure 7-5 (cont)

REPORT: VB-1120
19-34
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Gl IDE SI.OPE SCALE - Indicates displacement from glide slope
heam center. A glide slope deviation needle displacement of § dots,
represents full scale (0.79) deviation above or below glide slope
beam centerline.

RECIPROCAL COURSE INDEX - Indicutes reciprocal of se-
fected YOR course,

. OMNI BEARING SELECTOR (OBS) KNOB - Rotates course

card to selected course.

. COURSE DEVIATION NEEDLE - Indicates cournse deviation

from selected omni course or localizer centertine.
GLIDE SLLOPE (GS) FLLAG - Flag is in view when the GS reeeive

- Sl - - h . Tl
signal is inadequate. '

K1 525A HORIZONTAL SITUATION INDICATOR
Figare 7-7

ISSUED: JULY 21, 1982
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Figure 7-7 {cont)

Kl 325A HORIZONTAL SITUATION INDICATOR (HSD) -
Provides a pictorial presentation ol aircraft deviation relative to
VOR radials or localiver beams. It also displays glide slope devi-
ations and gives heading reference with respect to magnetic north.
NAV FLAG - Flag is in view when the NAV receiver signal is
inedeguate. When a NAV flag 1s present in the navigaton indicator
{(CD! or K1 525A) the autopilot operation is not affected. The pilot
must monitor the navigation indicators for NAV flags to insure
that the Autopilot iy tracking valid nuvigation information.
I.UBBER LINE - Indicates aircraft magnetic heading on compass
card (10).

HEADING WARNING FILAG (HDG) - When flag ts in view the
heading displayis invalid. 112 HDG flagappears and a lateral mode
{HDG. NAV_ APR or APR BC) is sclected. the Autopilot will be
disengitged. The Autopilot may be reengaged in the basic wings
level mode. The CWS switch would be used manually to mancuver
the aircraft laterally,

COURSE BEARING POINTER - Indicates selected VOR course
or localizer course on compass card (10). The selected VOR radial
or localizer heading remains set on the compass card when the
compass card (10) rotates.

TO FROM INDICATOR FLAG - Indicates direction oi VOR
station relative to selected course.

DUAL GLIDESLOPE POINTERS - Indicate on glide slope scale
{8} aircraflt displacement from glide slope beam center. Glide slope
pointers in view indicate a usable ghide slope signal is being received.
GLIDE SLOPE SCALES - Indicate displacement from glide slope
beam center. A glide slope deviation bar displacement of 2 dots.
represents full scale {(0.7°) deviation above or below glide slope
beam centerline.

HEADING SELECTOR KNOB{ [ J ) - Positions heading Bug
(14) on compass card (10} by rotating the heading selector knob.
The Bug rotates with the compass card.

. COMPASS CARD - Rotates to display headmg of airplane with

reference to lubber line (3) on HSI or DG.

. COURSE SELECTOR KNOB - Positions course bearing pointer

{5) on the compass card (10) by rotating the course selector knob.

. COURSE DEVIATION BAR (D-BAR) - The center portion of

omni bearing pointer moves [aterally to pictorially indicate the
relationship of aircraft to selected course. It indicates in degrees of
angular displacement from VOR radials and localizer beams or
displacement in nautical miles from RNAV Courses,

ISSUED: JULY 11, 1982 REPORT: VB-1120
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Fiaure 7-7 {con) )
13. COURSE DEVIATION SCALE - A course deviation bar displaca-
mient of 5 dots represents full scale (VOR = 107 . LOC =21 27,
RNAV = 3NM. RNAYV APR -1 | INM) deviation from beam
centerline.
14, HEADING BUG - Moved by | 'T_] } knob (9) to select desired
heading.

KG 167 NON-SLAYED DIRECTIONAL GYRO

Figure 7-9 .

REPORT: YB-1120 ISSUED: JULY 21, 1982
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Figure 7.9 (cant)

[~ ]

KG 107 NON-SLAVED DIRECTIONAL GYRO (DQ) - Provides
a stable viseat indication of aircraft heading to the pilot. The gyvro
is air driven,

[.UBBER LINE - Indicates aircraft magnetic heading on compass
card (4).

HEADING BUG - Moved by ¢ [ ) knob (5) to select desired
heading.

COMPASS CARD - Rotates to display heading of airpianc with
referenee to fubber line (4) on HSIT or DG.

HEADING SELECTOR KNGB( ‘:3 } - Positions heading Bug
(1) on compass card (4) by rotating the heading selfector knob. The
Bug rotates with the compass card.

GYRO ADJUSTMENT KNOB (PUSH) - When pushed in. aliows
the pilot to manually rotate the gyvro compass card (4} to correspond
with the magnetic heading indicated by the magnetic compass. The
umslaved compass card must be manually reset periodically 1o

- compensate for precessional errors in the gyro.

ISSUED: JULY 21, 1982 - REPORT: V§-1120
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AUTOPILOT CONTROL WHEEL SWITCH CAP
Figure 7-11

{. AUTOPILOT CONTROL WHEEL SWITCH CAP - Molded
piastic unit mounted on the ieft horn of the pilot’s control wheel
which provides mounting for three switch units associated with the
autopilot and manual electric trim systems tonly used with optional
manual electric trim).

2. MANUAL ELECTRIC TRIM CONTROL SWITCHES - A split
switch unit in which the left balf provides power to engage the trim
servo clutch and the right half to control the direction of motion
of the trim servo motor. Both halves of the split trim switch must be
actuated in order for the manual trim to operate in the desire
direction.

3. CONTROL WHEEL STEERING (CWS) BUTTON - Whe
depressed. alfows pilot 1o manuaily control the aircraft (disengages
the servo) without cancellation of any of the selected modes.

4, AUTOPILOT DISCONNECT ' TRIM INTERRUPT (AP DISC!
TRIM INTER) Switch - When depressed and released, will dis-
engage the autopilot and cancel all operating autopilot modes,
When depressed and held, will interrupt all electric trim power (stop
trim motion), disengage the autopilot. and cance! all operatin
autopilot modes. 67

REPORT: VB-1120 ISSUED: JULY 21, 1982
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The airplane MASTER SWITCH function is unchanged and can be
used in an emergency to shut off electrical power to allflight control sy stems
while the problem is isolated.

The RADIO POWER switch supplies power 10 the avionics bus bar of
the radio circuit breakers and the autopilot circuit breaker.

The following circuit breakers are used to protect the followingelements
of 1the King KAP 100 Autopilot:

AUTOPILOT - Supplics power to the KC 190 the autopilot raoll
servo, and the Pitch Trim Circuit Breaker.

PITCH TRIM - Supplics power 1o the optional manual electric
pitch trim system.

COMP-SYSTEM - Supplies power to the optional KCS S3A
Compass System.

ISSUED: JULY 21, 1982 REPORT: VB-1120
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 8
FOR
KING KAP 150 SERIES FLIGHT CONTROL SYSTEM

‘ This supplement must be attached 1o the Pilot's Operating Handbook

and FAA Approved Airplane Flight Manual when the King KAP 150 Series
Flight Control System is installed in accordance with STC SA1565CE-D.
The information contained herein supplements or supersedes the infor-
mation in the basic Pilot’s Operating Handbook and FAA Approved
Airplane Flight Manual only in those areas listed herein.” For limitations,
procedures and performance information not contained in this supplement,
consult the basic Pilot’s Operating Handbook and FAA Approved Airplane
Flight Manual.

FAA APPROVED LL)OJRL S\rum.na -

. WARD EVANS
. D.C.A. NO. 50-1
: PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL JULY 21, 1982

ISSUED: JULY 21, 1982 : REPORT: VB-1120
9-41



PIPER AIRCRAFT CORPORATION
i FLER PA-28-181, ARCHER H

SECTION |- GENERAL ' 3

[his sugplement supplies information necessary for the operation of the
airplane when the optional King KAP 150 Series Flight Control System is
installed. The Flight Control System must be operated within the limitations
herein specified. The information contained within this supplement is to be
used in conjuncticn with the complete handbook.

This supplement has been FAA Approved as a permanent part of this
handbook and must remain in this handbock at all times when the optional
King KAP 150 Series Flight Control System is installed.

SECTION 2 - LIMITATIONS ‘ :

{a) During autopilot operation, a pilot with seat belt fastened must be
seated at the left pilot position.
. {(b) The autopilot must be OFF during takeoff and landing.
(c) The system is approved for Category | operation only (Approach
mode selected).
(d) Autopilot airspeed limitation: Maximum 135 KIAS,

NOTE

In accordance with FAA recommendation, use
of “altitude hold™ mode is not recommended
during operation in severe turbulence.

SECTION 3 - EMERGENCY PROCEDURES

{a) In case of Autopilot malfunction: (accomplish items 1, and 2.
simultaneously)

(I) Airplane Control Wheel - GRASP FIRMLY and rega.
aircraft control.

(2) AP DISC,/TRIM INTER Switch - PRESS and HOLD.

(3) AP DISC/TRIM INTER Switch - RELEASE while observing
pitch trim wheel. If pitch trim wheel is in motion, follow the
Electric Trim Malfunction Procedtire.

REPORT: VB-1120 ISSUED: JULY 21, 1982
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(b)Y In case of Electric Thim Malfunction (either manual electric or
autotrimj:

(1) AP DISC, TRIM INTER Switch - PRESS and HOLD
throughout recovery. )

(1) PITCH TRIM Circuit Breaker - PULL.

(3) Aircraft - RETRIM manually.

CAUTION
When disconnecting the autopilot after a trim
malfunction, hold the controf wheel firmly: up
to 45 pounds of force on the control wheel may
be necessary to hold the aircraft level.

Maximum Altitude losses due to autopilot malfunction:

Configuration Alt Loss
Crutse, Climb; Descent KAV
Maneuvering 90 *
APPR 35

SECTION 4 - NORMAL PROCEDURES
(a} PREFLIGHT (PERFORM PRIOR TO EACH FLIGHT)

(1) GYROS - Allow 3-4 minutes for gyros to come up to speed.
(2) RADIO POWER jAVIONICS MASTER Switch - ON,
(3y PREFLIGHT TEST BUTTON - PRESS momentarily and
NOTE:
a.  All annunciator lights on (TRIM annunciator flashing).
b. After approximately 5 seconds, all annunciator lights off
except AP which will flash approximately 12 times and
then remain off.

NOTE

If 1rim warning light stays on then the autotrim
did not pass preflight test. The autopilot circuit
breakers should be pulled. Manual electrictrim
cannot be used.

ISSUED: JULY 21, 1982 REPORT: VB-1120
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(b)

4

(5)

(6)
N

(8)

(9)

MANUAL ELECTRIC TRIM - TEST as {ollows:

a.  Actuate the left side of the split switch to the fore and aft
positions, The trim wheel should not move on its own.
Rotate the trim whee! manually against the engaged clutch,
1o check the pilot's overpower capablhw

b. Actuate right side of split switch unit to the fore and aft
positions. The trim wheel should not move on its own and
normal trim wheel force is required te move it manually.

¢. Pressthe APDISC/TRIM INTER switch down and hoid.
Manual Electric Trim should not operate either nose up or
nose down.

FLIGHT DIRECTOR (KFC [50 ONLY) - ENGAGE by

pressing FD or CWS button.

AUTOPILOT - ENGAGE by pressing AP ENG button.

CONTROL WHEEL - MOVE fore, aft, left and right to verify

that the autopilot can be overpowered.

AP DISC/TRIM INTER Switch - PRESS. Verify that the

autopilot disconnects and all flight director modes are

cancelled.

TRIM - SET to take off position.

AUTOPILOT OPERATION

(1

(2)

3

Before 1akeoff
AP DISC/TRIM INTER Switch - PRESS.

Autopilot Engagement

a. FD Mode Selector Button (KFC 150 Only) - PRESS.

b. AP ENG Button- PRESS. Note AP annunciator on. 1f no
other modes are selected the autopilot will operate in wings
level and pitch attitude hold.

Climb or Descent

a Usmg Cws I,
CWS Button - PRESS and MOVE aircraft nose to t
desired attitude.

2. CWS Button - RELEASE. Autopilot will maintain
aircraft pitch attitude up to the pitch limits of +15° or
-10°.

REPORT: YB-1120 ISSUED: JULY 21, 1982
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Using Venical Trim

[

™

VERTICAL TRIM Control - PRESS either up or
down to modify aircraft attitude at a rate of .7 deg sec.
up to the pitch limits of +15° or -10°.

VERTICAL TRIM Control - REL.EASE when desired
aircraft attitude isreached. The autopilot will maintain
the desired pitch attitude.

(4) Altitude Hold

ALT Mode Selector Button - PRESS. Note ALT mode
annunciator ON. Autopilot will maintain the sclected
pressure altitude.

a.

Change selected altitudes

iR

Using CWS (recommended for altitude changes greater
than 100 1)

CWS Button - PRESS and fly aircraft to deswcd
pressure altitude.

CWS Button - RELEASE when desired pressure
altitude is reached. The autopilot will maintain the
desired pressure altitude.
Using Vertical Trim {Recommended for altitude
changes less than 100 ft.)
VERTICAL TRIM Control - PRESS either up or
down. Vertical Trim will seek an altitude rate of
change of 600 + |00 fpm.

VERTICAL TRIM Control - RELEASE when desired
pressure altitude is reached. The autopilot will maintain
the desired pressure altitude.

{5) Heading Changes
Manual Heading Changes

a.

ISSUED: JULY 21, 1982
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CWS Button - PRESS and MANEUVER aircraft to
the desired heading. :

CWS Button - RELEASE. Autopilot will maintain
aircraft in wings level attitude.

NOTE

Aircraft heading may change in the wings level
mode due to an aircraft out of trim condition.

R EPORT: VB-1120
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b. Heading Hold
I. Heading Selector Knob - SET BUG todesired heading.
2. HDG Mode Selector Button - PRESS. Note HDG
mode annunciator ON. Autopilot will automatically
turn the aircraft (o the selected heading.

¢. Command Turns (Heading Hold mode ON)
HEADING Selector Knob - MOVE BUG to the desired
heading. Autopilot will automatically turn the aircraft to
the new selected heading.

{6) NAV Coupling
a. When cquipped with HSL
I. Course Bearing Pointer - SET to desired course.

NOTE

When equipped with NAV {/NAV 2 switching
and NAYV 2 is selected, set OBS to the desired
course.

2. HEADING Selector Knob - SET BUG to provide
desired intercept angle. ,

3. NAYV Mode Selector Button - PRESS.
If the Course Deviation Bar is greater than 210 3dots:
the aircraft will continue in HDG mode (or wings level
if HDG not selected) with the NAY annunciator
flashing; when the computed capture point 1s reached
the HDG will disengage, the NAV anounciator will
illuminate steady and the selected course will be auto-
matically captured and tracked.

If the D-Bar is lessthan 2to 3dots: the HDG mode wilt
disengage upon selecting NAV mode; the NAV
annunciator will lluminate steady and the capture;
track sequence will automatically begin.

b. When equipped with DG

1. OBS Knob - SELECT desired course.
2. NAV Mode Selector Button - PRESS.

REPORT: VB-1120 ISSUED: JULY 21, 1982
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3

Heading Selector Knob- ROTATE BUG to agree with
OBS course.

NOTE N

When NAV is selected, the lateral operating
mode will change from HDG (if selected) to
wings level for 5seconds. A 45° intercept angle
will then be automatically established based on
the position of the bug.

If the D-Bar is greater than 2 to 3 dots: the autopilot
will annunciate HDG mode and NAYV flashing: when
the computed capture point is reached the HDG
annunciator will go out, the NAV annunciator will
illtminate steady and the selected course wili be avto-
matically captured and tracked.

if the D-Bar is less than 2to 3 dots: the HDG mode will
disengage uponselecting NAV mode; the NAV annun-
ciator will illominate steady and the capture track
sequence will automatically begin.

(7} Approach (APR) Coupling
a. When equipped with HSI

Course Bearing Pointer - SET to desired course.

NOTE

When equipped with NAV 1/NAV 2 switching
and NAV 2 is selected, set OBS to the desired
course.

2.
3

HEADING Selector Knob - SET BUG to provide
desired intercept angle.

APR Mode Selector Button - PRESS. .

If the Course Deviation Bar is greater than 2 to 3 dots:
the aircraft will continue in HDG mode (or wings level
if HDG not selected) with the APR annunciator
flashing: when the computed capture point is reached
the HDG will disengage, the APR annunciator will
illuminate steady and the selected course will be auto-
matically captured and tracked.

ISSUED: JULY 21, 1982 REPORT: YB-1120
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1{ the D-Bar is less than 2to 3dots: the HDG mode will
disengage upon selecting APR mode: the APR annun-
ciator will illuminate steady and the capture track
sequence will automatically begin.

b.  When equipped with DG
1. OBS Knob - SELECT desired approach course.
2. APR Mode Selector Button - PRESS.
3. Heading Selector Knob - ROTATE Bugto agree with
OBS course.

NOTE

When APR is selected, the lateral operating
mode will change from HDG (if selected) 1o
wings level for Sseconds. A 45° intercept angle

will then be automaticaily established based on
the position of the bug.

[f the D-Bar is greater than 2to 3 dots: the autopilot
will annunciate HDG mode {unless HDG not se-
lected) and APR flashing, when the computed capture
point 1s reached the HDG annunciator will go out, the

APR annunciator will illuminate steady and the se-
lected course will be automatically captured and
tracked.

if the D-Baris lessthan 2to 3dots: the H DG mode will
disengage upon selecting APR mode; the APR annun-
ciator will illuminate steady and the capture;track
sequence will automatically begin.

(8) BC Approach Coupling
a. When equipped with HSI
1. Course Bearing Pointer - SET to the ILS front course.
inbound heading.

NOTE

When equipped with NAY 1/NAV 2 switching
and NAY 21s selected, set OBS to the ILS front
course inbound heading.

REPORT: VB-1120 ISSUED: JULY 21, 1982
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2.

HEADING Selector Knob - SET BUG to provide
desired intercept angle.

BC Mode Selector Button - PRESS,

If the Course Deviation Bar is greater than 2 to 3 dots:
the aircraft will continue in HDG mode (or wings level
if HDG not seiected) with BC annunciated steadv and
APR annunciator flashing: when the computed
capture point is reached the HDG will disengage. and
the BC and APR annunciators will illuminate steady
and the selected course will be automatically captured
and tracked. ‘

1f the D-Bar is less than 2to 3dots: the HDG mode will
disengage upon selecting BC mode: the APR BC
annunciator will illuminate steady and the capture/
track sequence will automatically begin.

b, When equipped with DG

1.

2.
3.

OBS Knob - SELECT the ILS front ¢course inbound
heading.

.BC Mode Selector Button - PRESS.

Heading Selector Knob - ROTATE Bug to the ILS
front course inbound heading.

NOTE

When BC is selected. the lateral operating
mode will change from HDG (if selected) to
wings level for §seconds, A 45° intercept angle
will then be established based onthe positionof
the bug.

ISSUED: JULY 21, 1982

If the D-Bar is greater than 2to 3 dots: the autopilot
will annunciate HDG (unless HDG not selected) and
BC modes with APR flashing; when the computed
capture point is reached the HDG annunciator will go
out, the BC and APR annunciators will iliuminate
steady and the selected course will be automatically
captured and tracked.
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If the D-Bar is less than 2to 3 dots: the HDG miode will
disengage upon selecting BC mode: the BC and APR
anpnunciators will illuminate steady and the caprure.
track sequence will automatically begin.

(9) Glide Slope Coupling
NOTE

Glide slope coupling s inhibited when operating
in NAV or APR BC modes. Glide slope

coupling occurs automatically in the APR
mode. -

a. APR Mode - ENGAGED.
b. At glide slope centering'- NOTE GS annunciator ON.

NOTE

Autopiiot can capture glide slope from above
or below the -beam while operating in either
pitch attitude hold or ALT hotd modes.
(10) Missed Approach
a. AP DISC/TRIM INTER Switch - PRESS to disengage
AP.
b. MISSED APPROACH - EXECUTE.
¢. CWS Bunon - PRESS (KFC 150 only) as desired to
activate FD mode during go-around maneuver.
d. AP ENG Button - PRESS (if AP operation is desired).
Note AP annunciator ON.

NOTE .
If it is desired to track the |LS course outbound '
as part of the missed approach procedure, use
the NAV mode to prevent inadvertent GS
coupling.

REPORT: VB-1120 ISSUED: JULY 21, 1982
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(11) Before Landing
AP DISC TRIM INTER Sv.ltch PRESS to duengage ‘AP,

(¢} FLIGHT DIRECTOR OQPERATION (KFC 150 SYSTEMS
ONLY)

NOTE

The flight director modes of operation are the
same as those used for autopilot operations

. except the autopilet is not engaged and the
‘ pilot must maneuver the aircraft to satisfy the

flight director commands.
SECTION 5- PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE

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

SECTION 7 - DESCRIPTION AND OPERATION

The 150 Series AFCS is certified in this airplane with 2 axis control,
pitch and roll. The various instruments and the controls for the operation of
the 150 Systern are described in Figures 7-1 thru 7-15.

. The 150 Series AFCS has an electric pitch trim system which provides

autotrim during autopilot operation and manual electric trim for the pilot.
The trim system is designed to withstand any single inflight malfunction.
Trim faults are visually and aurally annunciated.

A lockout device prevents autopilot engagement until the system has
been successfully preflight tested. ‘

ISSUVED: JULY 21, 1982 REPORT VB-1120
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The following conditions will cause the Autopilot to automatically
disengage:

{a} Power failure.

{b) Imernal Flight Control Svstem failure.

{c) With the KCS 55A Compass System, a loss of compass valid
(displaving HDG flag) disengages the Autopilot when a mode using
heading information is engaged. With the HDG flag present. the
Autopilot may be re-engaged in the basic wings level mode along
with any vertical mode.

(d) Roll rates in excess of 16° per second will cause the autopilot to
disengage except when the CWS switch is held depressed.

(e) Pitch rates in excess of 6° per second will cause the autopilot to
disengage except when the CWS switch is held depressed. ‘

AN AN AN

.y s b
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KC 192 AUTOPILOT & FLIGHT DIRECTOR COMPUTER
Figure 7-1

REPORT: ¥B-1120 ISSUED: JULY 2t, 1982
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Figure 7-1 (cont)

KFC 150 SYSTEM KC 192 AUTOPILOT COMPUTER -
Complete Flight Director and Autopilot computer to include
system mode annunciators and system controls. |

MODE ANNUNCIATORS - Hluminates when a mode is selected
by the corresponding mode selector button (PUSH ON - PUSH
OFF) or when the glide slope (GS) mode is automatically engaged.
GLIDE SLOPE (GS) ANNUNCIATOR - llluminates continuously
whenever the autopilot is coupled to the glide slope signal. The GS
annunciator will flash if the glide slopesignalislost (GS{laginCDI
or absence of glide slope pointers in K1 525A). The autopilot reverts
to pitch attitude hold operation. If a valid glide slope signal returns
within six seconds, the autopiiot will automatically recouple in the
GS mode. Ifthe valid signal does not return within six seconds, the
autopilot wiil remain in pitch attitude hold mode unul such time
that a valid glide slope returns and the aircraft passes thru the glide
slope. At that point GS couple will re-occur.

TRIM WARNING LIGHT (TRIM) - llluminates continuously
whenever trim power is not on or the system has not been preflight
tested. The TRIM warning light flashes and is accompanied by
an audible warning whenever a manual trim fault is detected. The
TRIM waming light will illuminate steady and be accompanied by
a steady audible tone whenever an autotrim failure occurs. The
autotrim system is monitored for the following failures: trim servo
running without a command; trim servo not running when com-
manded to run: trim servo running in the wrong direction, The trim
circuit breaker may be cycled off to silence the continuous tone
but the trim fail light will remain on. The manual electric trim may
be used but the autopilot should not be engaged.

AUTOPILOT ANNUNCIATOR (AP) - liluminates continuously
whenever the autopilot is engaged. Flashes approximately [21imes
whenever the autopilot is disengaged (an aural alert will also sound
for 2 seconds).

AUTOPILOT ENGAGE {AP ENG) BUTTON - When pushed,
engages autopilot if all logic conditions are met,

PREFLIGHT TEST (TEST) BUTTON - When momentarily
pushed, initiates preflight test sequence which automatically turns
on all annunciator lights, tests the roll and pitch rate monitors, tests
the autotrim fault monitor, checks the manual trim drive voltage
and tests atl autopilot valid and dump logic. If the preflight is
successfully passed, the AP annunciator light willflash for approxi-
mately 6seconds (an aural tone will also sound simultaneously with
the annunciator flashes). The autopilot cannot be engaged untilthe
autopilot preflight tests are successfully passed.

ISSUED: JULY 21, 1982 REPORT: VB-1120
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Figure 7-1 (cont)

8.

BACK COURSE APPROACH (BC) MODE SELECTOR
BUTTON - When pushed. will select the Back Course Approach
mode. This mode functions identically to the approach mode except
that response to LOC signals is reversed. Glide slope coupling is
inhibited in the Back Course Approach mode,

APPROACH (APR) MODE SELECTOR BUTTON - When
pushed. wili select the Approach mode. This mode provides all
angle intercept (with HS1) or a fixed angle intercept of 457 {wih
D), automatic beam capture and tracking of VOR. RNAV or
LOC signals plus glide slope coupling in the case of an ILS. The
tracking gain of the APR mode is greater than the gain inthe NAY
mode. The APR annunciator will flash until the automaric capture
sequence is initiated.

. NAVIGATION (NAV) MODE SELECTOR BUTTON - When

pushed. will select the Navigation mode. The mode provides all
angle intercept {with HSI) or a fixed angle intercept of 45° (with
DG), auvtomanc beam capture and tracking of VOR, RNAV or
LOC signals. The NAV annunciator will flash until the automatic
capture sequence is initiated.

. HEADING (HDG} MODE SELECTOR BUTTON - When

pushed, will select the Heading mode, which commands the air-
plane to turn to and maintain the heading selected by the heading
bug on the DG or HSI. A new heading may be selected at anv time
and will result in the airplane turning to the new heading with a
maximum bank angle of about 20°. Selecting HDG mode will
cancel NAV, APR or BC track modes.

. ALTITUDE HOLD (ALT) MODE SELECTOR BUTTON -

When pushed. will select the Altitude Hold mode, which commands
the airplane to maintain the pressure altitude existing ar the
moment of selection. Engagement may be accomplished in climb.
descent. or level flight. In the APR mode, altitude hold will auto-
matically disengage when the glide siope is captured.

. FLIGHT DIRECTOR (FD) MODE SELECTOR BUTTON -

When pushed, will select the Flight Director mode {with KC 292
Autopilot Computer only), bringing the Command Bar in view on
the Ki 256 and will command wings level and pitch attitude hold.
The FD mode must be selected prior to Autopilot engagement.
VERTICAL TRIM CONTROL - A spring loaded to center rocker
switch which will provide up or down pitch command changes: while
in ALT will adjust altitude at rate of about 500 fpm; whennot in ALT
will adjust pitch attitude at a rate of .7 deg/sec. Will cancel GS couple.
The aircraft must pass through the glide slope again to aliow GS
recouple.

REPORT: VB-1120 ISSUED: JULY 21, 1982
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KC 191 AUTOPILOT COMPUTER
' Figure 7-3

KFC 50 SYSTEM KC 191 AUTOPILOT COMPUTER -
Complete Autopilot computer. Includes system mode annunciators
and system controls.

VERTICAL TRIM CONTROL - A spring loaded to center rocker
switch which will provide up or down pitch command changes:
while in ALT will adjust altitude at rate of about 500 fpm; when not
in ALT will adjust pitch attitude at a rate of .7 deg/sec. Will cancel
GS couple, The aircraft must pass through the glide slope again to
allow GS recouple.

MODEANNUNCIATORS - lHluminate when a mode is selected by
the corresponding mode setector button (PUSH ON -PUSH OFF)
or when the glide slope (GS) mode is automatically engaged.
GLIDE SLOPE (GS) ANNUNCIATOR - llluminates continuously
whenever the autopilot is coupled to the glide slope signal. The GS
annunciator will flash if the glide slopesignalislost{GS flagin CDI
or absence of glide slope pointersin K1 525A). The autopilot reverts
to pitch attitude hold operation. If a valid glide slope signal returns
within six seconds, the autopilot will automatically recouple in the
GS mode. If the valid signal does not return within six seconds, the
autopilot will remain in pitch attitude hold mode until such time that
a valid glide slope returns and the aircraft passes thru the glide
slope. At that point GS couple will re-occur.

ISSUED: JULY 21, 1982 REPORT: VB-1120
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Figure 7-1 {cont)

5. TRIM WARNING LIGHT (TRIM) - IHuminates continuously
whenever trim power is not on or the system has not been preflight
tested. The TRIM waming light flashes and is accompanied by an
audible warning whenever a manual trim fault is detected. The
TRIM waming light will illuminate steady and be accompanied by
a steady audible tone whenever an autotrim failure occurs. The
autotrim svstem is monitored for the following failures: trim servo
running without a command: trim servo not running when com-
manded to run; trim servo running in the wrong direction. The trim
circuit breaker may be cycled off to silence the continuous tone but
the trim fail ight will remain on. The manual electric trim may b
used but the autopilot should not be engaged.

6. AUTOPILOT ANNUNCIATOR (AP) - IHuminates continuous
whenever the autopilot is engaged. Flashes approximately 12 times
whenever the autopiiot is disengaged (an aural alert will also sound
for 2 seconds). '

7. AUTOPILOT ENGAGE (AP ENG) BUTTON - When pushed,
engages autopilot if all logic conditions are met.

8. PREFLIGHT TEST (TEST) BUTTON - When momeniarily
pushed, initiates preflight test sequence which automatically turns
on all annunciator lights, tests the roll and pitch rate monitors, tests
the autotrim {ault monitor, checks the manual trim drive voltage
and tests all autopilot valid and dump logic. If the preflight is
successfully passed, the AP annunciator light wili flash for approxi-
mately 6seconds (an aural tone will also sound simultaneously with
the annunciator flashes). The autopilot cannot be engaged untilthe
autopilot preflight tests are successfully passed.

9. BACK COURSE APPROACH (BC) MODE SELECTOR
BUTTON - When pushed. will select the Back Course Approach
mode. This mode functions identically to the approach mode except
that response to LOC signals is reversed. Glide slope coupling is
inhibited in the Back Course Approach mode,

10. APPROACH (APR) MODE SELECTOR BUTTON - Whe’
pushed, will select the Approach meode. This mode provides al
angle intercept (with HS1} or a fixed angle intercept of 45° (with
DQG). automatic beam capture and tracking of VOR, RNAV or
LOC signals plus glide slope coupling in the case of an ILS. The
tracking gain of the APR mode is greater than the gain in the NAY
mode. The APR annunciator will flash until the automatic capture

sequence is initiated.

REPORT: VB-1120 ISSUED: JULY 21, 1982
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Figui'e 7-3 {cont)

NAVIGATION (NAY) MODE SELECTOR BUTTON - When
pushed. will select the Navigation mode. The mode provides all
angle intercept {with HSY) or a fixed angle intercept of 45° (with
DG). automatic beam capture and tracking of VOR, RNAV or
LOC signals. The NAV annunciator wiil flash until the automatic
capture sequence is initiated.

. HEADING (HDG) MODE SELECTOR BUTTON - When

pushed. will select the Heading mode. which commands the air-
plane (o turn to and maintain the heading selected by the heading
bug on the DG or HSI. A new heading may be selected at any time
and will result in the airplane turning to the new heading with a
maximum bank angle of about 20°. Selecting HDG mode will
cancet NAV, APR or BC track modes.

. ALTITUDE HOLD (ALT) MODE SELECTOR BUTTON -

When pushed, will select the Altitude Hold mode, which commands
the airplanc to maintain the pressure altitude existing a1 the
moment of selection. Engagement may be accompiished in climb,
descent, or level flight. In the APR mode, altitude hold will auto-
matically disengage when the glide slope is captured,

ISSUED: JULY 21, 1982 REPORT: VB-1i20
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K1 256 FLIGHT COMMAND INDICATOR
Figure 7-5

Ki 256 FLIGHT COMMAND INDICATOR (FCI) - Displays
airplane attitude as a conventional attitude gyro and displays
commands for flight director operation. The gyro is air driven.
ROLL ATTITUDE INDEX - Displays airplane roll attitude with
respect to the roll attirude scale.

ROLL ATTITUDE SCALE - Scale marked at 0. £10.220, 30, 260
and #90 degrees.

PITCH ATTITUDE SCALE - Moves with respect to the symbotlic
atrplane to present pitch astitude. Scale graduated at 0. £5. £10, £15,
+20 and $25 degrees.

COMMAND BAR - Displays computed steering commands
referenced to the S}mboh.. airplane. The command bar is visible
only when FD mode is selected. The command bar will be biase
out of view wheneverthe system is invalid or a Flight Director mod
is not engaged.

FCI SYMBOLIC AIRPLANE - Airptane pitch and roll attitude is
displayed by the relationship between the fixed symbolic airplane
and the movable background. During flight director operation, the
symbolic airplane is flown to align it with the command bar to
satisfy the flight director commands.

DECISION HEIGHT (DH) ANNUNCIATOR LIGHT - Optional
light for use with the aircraft’s optional radar altimeter.

REPORT: ¥ B-]lZO ISSUED: JULY 21, 1932
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KG 258 VERTICAL GYRO
Figure 7-7

KG 258 VERTICAL GYRO - Displays airplane attitude as a
conventional attitude gyro. The gyro is air driven,

ROLL ATTITUDE INDEX - Displays airplane roll attitude with
respect to the rol! attitude scale.

ROLLATTITUDE SCALE - Scale marked at 0, 10, +20, +30, +60
and +90 degrees.

PITCH ATTITUDE SCALE - Moves with respect to the symbolic
airplane to present pitch attitude. Scale graduated at0, 5, 210, 215,
+20 and *25 degrees.

SYMBOLIC AIRPLANE - Serves as a stationary symbol of the
aircraft. Aircraft pitch and roll attitudes are displayed by the
relationship between the fixed symbolic aircraft and the movable
background.

SYMBOLIC AIRCRAFT ALIGNMENT KNOB - Provides
manual positioning of the symbolie aircraft for level flight under
various load conditions. ’
DECISION HEIGHT (DH) ANNUNCIATOR LIGHT - Optional
light for use with the aircraft’s optional radar altimeter.

ISSUED: JULY 21, 1982 REPORT: VB-1120
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KI 5254 HORIZONTAL SITUATION INDICATOR
‘Figure 7-9

1. Kl 525A HORIZONTAL SITUATION INDICATOR (HSI) -
Provides a pictorial presentation of aircraft deviation relative to
VOR radials or localizer beams. It also displays glide slope devia-
tions and gives heading reference with respect to magnetic north.

NAV FLAG - Flag 1 in view when the NAV receiver signal is

inadequate. When a NAV lag is present in the navigation indicator

(CDV or KI 525A} the autopilot operation is not affected. The pilot

must monitor the navigation indicators for NAV flags to insure that

the Autoptlot and 'or Flight Director are tracking valid navigation
information. :

3. LUBBER LINE - IndiCates aircraft magnetic heading on cornpass. '
card (10). .

4. HEADING WARNING FLAG (HDG) - When flag is in view, the
heading display is invalid. 1fa HDG flag appears and a lateral mode
{HDG. NAV, APR or APR BQC) is selected. the Autopilot will be
disengaged. The Autopilat may be re-engaged in the basic wings
level mode along with any vertical mode. The CWS switch would be
used to mancuver the aircraft laterally.

[
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Figure 7-9 (cont)

5.

COURSE BEARING POINTER - Indicates selected VOR course
or localizer course on compass card {10). The selected VOR radial
or localizer heading remains set on the compass card when the
compass curd (10) rotates,

TO/FROM INDICATOR FLAG - Indicates direction of VOR
station relative to selected course.

DUAL GLIDE SLOPE POINTERS - Indicate on glide siope scale
(B) aircraft displacement from glide slope beam center, Glide slope
pointers in view indicate a usable glide slope signalis being received.
GLIDE SLOPE SCALES - Indicate dispiacement from glide slope
beam center. A glide slope deviation bar displacement of 2 dots,
represents full scale (0.7°) deviation above or below glide slope
beam centerline.

HEADING SELECTOR KNOB ( LCI ) - Positions heading bug
(14) on compass card {10) by rotating the headlng selector knob.
The Bug rotates with the compass card.

. COMPASS CARD - Rotates to display headmg of airplane with

reference to lubber line (3) on HS! or DG.

. COURSE SELECTOR KNOB - Positions course bearing pointer

{5) on the compass card (10} by rotating the course selector knob.

. COURSE DEV!ATION BAR (D-BAR) - The center portion of

omni bearing pointer moves laterally to pictorially indicate the
relationship of aircraft to the selected course. It indicates degrees of
angular displacemenl from VOR radials and localizer beams, or
displacement in nautical miles from RNAV courses.

. COURSE DEVIATION SCALE- A course deviation bar displace-

ment of 5 dots represents full scale (VOR = +10°, LOC = £2 {/2°,
RNAV = SNM, RNAV APR =1 {/4NM) deviation from beam
centerline,

. HEADING BUG - Moved by ( Q__] ) knob (9) to select desired

heading.

ISSUED: JULY 11, 1982 REPORT: VB-1120
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KG 107 NON-SLAVED DIRECTIONAL GYRO
Figure 7-11

KG 0T NON-SLAVED DIRECTIONAL GYRO (DQ) - Provides
a stable visual indication of aircraft headingto the pilot. The gyrois
air driven.

LUBBER LINE - Indicates aircraft magnetic heading on compass
card (4).

HEADING BUG - Moved by ( E\.—r-] )} knob (5) to select desired
heading.

COMPASS CARD - Rotates 1o display heading of airplane with
reference to lubber line (2) on DG.

HEADING SELECTOR KNOB ¢ [ 1 - Pasitions heading bug
{3} on compass card (4) by rotating the heading selector knoh. The
Bug rotates with the compass card.

GYROADIJUSTMENT KNOB (PUSH) - When pushed in. allows
the pilot to manually rotate the gyro compass card (4) to correspond
with the magnetic heading indicated by the magnetic compass. The
unslaved compass card must be manually reset periodically to
compensate for precessional errors in the gyro.

REPORT: ¥B-1120 ISSUED: JULY 21, 1982
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K1 204/206 VOR/LOC/
GLIDE SLOPE INDICATOR (TYPICAL)
Figure 7-13

1. VOR;LOC!GLIDE SLOPE INDICATOR - Provides rectilinear
display of VOR/LOC and glide slope deviation.

2. COURSE INDEX - Indicates selected VOR course.

3. COURSE CARD - Indicates selected VOR course under course
index.

4. NAV FLAG- Flagis inview whenthe NAV receiver signal isinade-
quate. When a NAV flag is present in the navigation indicator (CD1
or K1 525A). the autopilot operation is not affected. The pilot must
monitor the navigation indicators for NAV flags to insure that the
Autopilot and’or Flight Director are tracking valid navigation
information.

5. TO;FROM INDICATOR FLAG - Indicates direction of VOR
station relative to selected course.

- 6. GLIDE SLOPE DEVIATION NEEDLE - Indicates deviation
from ILS glide slope.

7. COURSE DEVIATION SCALE - A course deviation bar displace-
ment of 5 dots represents full scale (VOR = £10°, LOC = £2 1/2°,
RNAV = 5NM. RNAV APR = | 1/4NM) deviation from beam
centerline.

ISSUED: JULY. 21, 1982 : ' REPORT: VB-1120
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5. GUIDE SLOPE SCALE - Indicates displacement from ghde slope
beum center. A ghide slope deviation needle displucement of Fdots,
represents full seale (1.7%) deviation above or below glide slope
heam centerhine.

9. RECIPROCAL COURSE INDEX - lIndicates reciprocal of
selected VOR course.

10. OMNI BEARING SELECTOR (OBS)Y KNOB - Rotutes course

- card.to selected course.

Il. COLRSE DEVIATION NEEDLE - Indicates course deviation
from selected omni course or localizer centerline. '

12. GLIDE SLOPE (GS) FLAG - Flag is inview when the GS receiver

REPORT: VB-1120
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AUTOPILOT CONTROL WHEEL SWITCH CAP
Figure 7-15
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Figii-e 7-15 (cont)

.I-)

AUTOPILOT CONTROL WHEEL SWITCH CAP - Molded
plastic unit mounted on the left horn of the pilot’s control wheel
which provides mounting for three switch units assocmt;d with the
autopilot and manual electric trim systems.

MANUAL ELECTRIC TRIM CONTROL SWITCHES - A wplit
switch unit in which the left half provides power to engage the trim
servo clutch and the right half to control the direction of motion of
the trim servo motor. Both halves of the split trim switch must be
actuated in order for the manual trim to operate in the desired .
direction. When the autopilot s engaged. operation of the manual
electric trim will automatically disconnect the autopilot.
CONTROL WHEEL STEERING (CWS) BUTTON - When
depressed. allows pilot to manually control the aircraft (disengages
the servos) without cancellation of any of the selected modes. Will
engage the Flight Director mode if not previously engaged. Auto-
matically synchronizes the Flight Director Autopilot to the pitch
attitude present when the CWS switch is released. or to the present
pressure altitude when operatingin the ALT hold mode. Will cancel
GS couple. The aircraft must pass through the glide slope to allow
GS recouple.

AUTOPILOT DISCONNECT; TRIM INTERRUPT (AP DISC;
TRIM INTER) Switch - When depressed and released will
disengage the autopilot and cance! all operating Flight Director
modes. When depressed and held will interrupt all electric trim
power {stop trim motion). disengage the autopilot. and cancel all
operating Fhght Director modes.

ISSUED: JULY 21, 1982 REPORT: VB-1120
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The swplane MASTER SWITCH function is unchanged and:an be
wsed i an emergeney to shut off electrical powerto allllight controlsystems
while the problem iy isolated.

The RADIO POWER switch supplies power to the avionics buss bar of

the radio vircuit breakers and the autopilot circuit breahker.

The tollowing circuit breakers are used to protect the following lements
of the King 150 Series Autopilot:

AUTOPILOT - Supplics power to the KC 192 or the KC 191
Computer. the autopilot pitch and roll senos, and the Pitch Trim
Circuit Breaker. :

PITCH TRIM -Supptics powertothe autotrimand manual electric
pitch 1rim systems,

COMP-SYSTEM - Supplies power to the optional KCS 55A
Compuss System,

4
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SUPPLEMENT 9

KNS 80 NAVIGATION SYSTEM

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional KNS 80 Navigation System is installed. The
information contained within this supplement is to be used in conjunction
with the complete handbook,

This supplement has been “FAA A pproved™as a permanent part of this
handbook and must remain in this hand book at all times when the optional
KNS 80 Navigation System is installed.

SECTION 2 - LIMITATIONS

No changes tothe basic limitations provided by Section 2 of this Pilot’s

Operating Handbook are necessary for this supplement,

SECTION 3 - EMERGENCY PROCEDURES

No changes to basic Emergency Procedures provided by Section 3 of
this Pilot’s Operating Handbook are necessary for this supplement.

ISSUED: JULY 20, 1983 REPORT: VB-1120
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SECTION 4 - NORMAL PROCEDURES

{a)

(b)

KNS 80 OPERATION

The KNS 80 can be operated in any one of 3 basic modes: (a) VOR,
(by RNAY, or {c} LS. To change from one mode to another, the
appropriate pushbutton switch is pressed, except that the ILS mode
is entered automatically whenever an ILS frequency is channeled
in the USE waypoint. The display will annunciate the mode by
lighting a message above the pushbutton. In addition to the
standard YOR and RNAY enroute (RNV ENR) modes. the KNS 80
has a constant course width or parallel VOR mode (VOR PAR)
and an RNAY approach mode (RNV APR). To place the unit in
either of these secondary modes the VOR pushbuttion orthe RNAV
pushbutton, as the case may be, is pushed a second time. Repetitive
pushing of the VOR button will cause the system to alternate
between the VOR and VOR PAR modes, while tepetitive pushing
of the RNAY button causes the system to alternate between RNV
ENR and RNV APR modes.

CONTROLS

{(}) VOR BUTTON
Momentary pushbutton.
When pushed while system is in either RNV mode causes
system to go to VOR mode. Otherwise the button causes system
to toggle between VOR and VOR PAR modes.

(2) RNAV BUTTON
Momentary pushbutton.
When pushed while system is in either VOR mode causes
system to go to RNV ENR mode. Otherwise the button
causes system to toggle between RNV ENR and RNV APR
modes.

(3) HOLD BUTTON
Two position pushbutton.
When in depressed position, inhibits DME from channeling to
a new station when the VOR frequency ischanged. Pushingthe
button again releases the button and channels the DME to the
station paired with the VOR station.

{4) USE BUTTON
Momentary pushbutton.
Causes active waypoint to take on same value as displayed
waypoint and data display to go to FRQ mode.

REPORT: VB-1120 | ISSUED: JULY 20, 1983
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(6)

(N

(8)

9)

DSP BUTTON

Momentary pushbutton.

Causes displayed waypoint to increment by | and data display
10 go to frequency mode.

DATA BUTTON

Momentary pushbutton.

Causes waypoint data display to change from FRQuo RAD o
DST and back to FRQ.

OFF/PULL 1D CONTROL

a. Rotate counterclockwise to switch off power to the
KNS 80.

b. Rotate clockwise 1o increase audio level.

¢. Pull switch out to hear VOR ldent.

DATA INPUT CONTROL
Dual concentric knobs. Center knob has “in™ and “out”
positions.
a. Frequency Data
Outer knob varies | MHz digit.
A carryover occurs from the units to the tens position.
Rollover occurs from 117 to 108, or vice versa.
Center knob varies frequency in .05 MHz steps regardless
of whether the switch is in.its in or out position.

b. Radial Data
Outer knob varies 10 degree digit.
A carryover occurs from tens to hundreds position.
A rollover to zero occurs at 360 degrees.
Center knob “in™ position varies | degree digit.
Center knob “out™ position varies (.1 degree digit.

¢. Distance Data
QOuter knob varies 10 NM digit.
A carryover occurs from the tens to hundreds place,
A roilover to zero occurs at 200 NM.
Center knob “in™ position varies | NM digit.
Center knob “out™ position varies 0.1 NM digit.

COURSE SELECT KNOB

Located in CDI unit.

Selects desired course through the VOR ground station or
way point.

ISSUED: JULY 20, 1983 REPORT: VB-1120
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SECTION S - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
Pilot's Operating Handbook are necessary for this supplement.

4
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT No. 10
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 instalted in accordance with Piper Drawing No. §7774-2.
The information contained herein supplements or supersedes the Pilot’s
Operating Handbook and FAA Approved Airplane Flight Manual only in
those areas listed. For limitations, procedures, and performance
information not contained in this supplement, consult the Pilot's Operating
Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVED M

D.H. TROMPLER
D.0.A. NO. SO-I

. PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL /2 /3/ 8

ISSUED: OCTOBER 20, 1986 REPORT: VB-1120
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SECTION 1 - GENERAL

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

SECTION 2 - LIMITATIONS

{. The auxiliary vacuum system is limited to standby function only
Take off with the engine driven dry air pump inoperative is n
approved.

2. Discontinue flight in instrument meteorological conditions (1
if vacuum pressure falls below 4.8 In. Hg.

3.  The auxiliary pump/motor assembly and elapsed time indicator
must be removed from service after 500 hours accumulated
operating time or 10 years, whiu iever occurs first.

SECTION 3 - EMERGENCY PROCEDURES

LOSS OF VACUUM SUCTION - Low vacuum (VAC) annunciator
and VAC OFF warning lamp lit.

l. Vacuum gauge ............ Check to verify inoperative pump
If vacuum gauge reads below 4.5 inches of mercury:
2. Auxiliary vacuum switch ................... Press AUX ON.

3. Verify vacuum pressure of 4.8 to 5.2 inches of mercury.
4. Verify YVAC annunciator and VAC OFF lights go out.

CAUTION

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

5. Flectricalload .....c.oviiiiiiiiniiiriasineneans Monitor

a. Verify alternator capacity is not being exceeded.
b. If required, turn off nonessential electrical equipment.

REPORT: VB-1120 ISSUED: OCTOBER 14, 1986
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SECTION 4 - NORMAL PROCEDURES

A. Preflight Check.
. Set battery switch on and verify that VAC OFF lamp lights.

NOTE

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

2. Turn on auxiliary vacuum pump on and verify AUX ON
light is illuminated and electrical load is approximately
15 amps on ammeter.
3. Turn off auxiliary vacuum pump and verify AUX ON light
- goes out,
B. Inflight Check - Prior to entering instrument flight conditions.
1. Turn off non-essential electrical equipment.
2. Turn on auxiliary vacuum pump and verify AUX ON light
illuminated and electrical load is approximately
15 amps on ammeter.
3. Turn off auxiliary vacuum pump and verify AUX ON light
goes out.

NOTE
For maximum service life, avoid continuous
non-emergency operation of the auxiliary
vacuum pump.
SECTION § - PERFORMANCE
. No change.

SECTION 6 - WEIGHT & BALANCE

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

ISSUED: OCTOBER 20, 1986 REPORT: VB-1120
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SECTION 7 - DESCRIPTION AND OPERATION

The auxiliary dry air pump system provides an independent back-up
source of pneumatic power to operate the gyro flight instruments in the

event the engine driven air pump fails.

The auxiliary pump is mounted on the forward side of the firewall and
connects to the primary system at a manifold downstream of the vacuum
regulator. Isolation of the primary and auxiliary systems from each other is
accomplished by check valves on each side of the manifold. The primary
system vacuum switch is located on the regulator and senses vacuum
supplied to the gyros.

A control switch (labeled AUX VAC) for the auxiliary pump system is'

focated on the right side of the instrument panel near the vacuum suction
gage.

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 annunciator lights do not
incorporate a press-to-test feature, if the lights do not illuminate as
expected, check for burned out lamps, replace with M§25237-330 bulbs and
retest the system.

System electrical protection is provided by a 20 amp circuit breaker i
the pump motor circuit and a 5 amp circuit breaker in the annunciator lig
circuit, The breakers are mounted on the circuit breaker panel.

;!!’zfonr: VB-1120 ISSUED: OCTOBER 20, 1986
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SECTION 10

OPERATING TIPS

10.1 GENERAL

of Archer 1L

‘ This section provides operating tips of particular value in the operation

10.3 OPERATING TIPS

(a)

(b)

()

® o

(e)

¥

Learn to trim for takeoff so that only a very light back pressure on
the control wheel is required to lift the airplane off the ground.

The best speed for takeoff is about 53 KIAS under normal condi-
tions. Trying to pull the airplane off the ground at too low an air-
speed decreases the controllability of the airplane in the event of
engine failure.

Flaps may be towered at airspeeds up to 102 K1AS. To reduce flap
operating loads, it 1s desirable to have the airplane at a slower speed
before extending the flaps. The fiap step will not support weighe if
the flaps are in any extended position. The flaps must be placed in
the “UP” position before they will lock and support weight on the
step. , :

Before attempting to reset any circuit breaker, allow a two to five
minute cooling off period.

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

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

ISSUED: JULY 2, 1979 REPORT: VB-1120
REVISED: JUNE 29, 1984 10-1
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(g) The rudder pedals are suspended from a torque tube which extends
across the fuselage. The pilot should become familiar with the
proper positioning of his feet on the rudder pedals so as to avoid
interference with the torque tube when moving the rudder pedals or
operating the toe brakes.

(h) In an effort to avoid accidents, pilots should obtain and study the
safety related information made availabie in FAA publications
such as regulations, advisory circulars, Aviation News, AIM and
safety aids. '

(i) Prolonged slips or skids which result in excess of 2000 ft. ofaltitude'
loss, or other radical or extreme maneuvers which could cause un-
covering of the fuel outlet must be avoided as fuel flow interruption
may occur when tank being used is not full.

{j) Hand starting of the engine is not recommended, 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 procedure to reduce the
probability of “kick back.” Place the ignition switch to “BOTH™
position after the engine has started.

.

REPORT: VB-1120 ISSUED: JULY 2, 1979
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CHECXED

MODEL: PA-28-1%

VERQ BEACH ENGINEERING

APPROVED

1

l sage___ L

i

INTRODUCTION

. The data in this supplement must be included in the Pilot's Operating
Handbook (P,0.H.) when operating on the United Kingdom registar. In cases
of conflicting information, the data in this supplement supercedes infor-
mation published in VB-760, VB-7S90 or VB-1120,

LDMITATIONS
Category:
Aircraft of this type are eligible for certification in the Transpert
Category (Passenger). However, this aeroplane may be restricted to #
particular use of some other category, which will be stated in the Certificare

*

of Airworthiness.

Performance:
When certificated in the Transport Category (Passenger), the aercplane

is classified in Performance Group E. It must be coperated in accordance
with the performance data in the Pilot's Operating Handbook, Report VB-760
(Airplane serial nes. 28-7690001 to 2B-7690467), VB-790 - {Airplane serial

‘nos. 28-7790001 to 28-790589) and VB-1120 (Airplane serial nos. 28-8030001

and up} except that take-off and landing field lengths must be obtained from

the informatien in this supplement,

Cruise:
The representative cruising true airspeed for flight over water is

125 Knots (144 MPH).

Minimumm Crew:
The minimum crew is one pilot.
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LIMITATIORS (continued)

-

Number of Occupants:

The number of persons carried must not exceed four, nor exceed the
nunber of seats installed. . Children under the age of three, carried in

the arms of passengers, are excluded from this count.

Climetic Conditions:.

The operating suitability of the aeroplane has been established for

‘temperatures up to the range defined by 1.5.A. + 22.2° ¢,

4 minimum temperature hes not been established.

Type of Operation:

Flying VFR and IFE during day or night is permitted when the required
equipment is installed and when allowed by the Air Navigation Regulationms.
When flying above 10,000 feet, it is the pilot's responsibility to
consider the physical limitations of the pilot and passengers, oxygen
. equipment required, and compllance with a1] applicable Air Navigation

Regulations. ' K

The aeroplane is not approved for flight in icing conditions.

Minoeuvres:

=
.

-

e r———— T iy

The acrobatic manoeuvres listed in Section 2 of VY5-760 & VE-790 shall not

-

performed unless the limitations applicable te the American Utiliry Categovy

are cowplied with,

N
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Take Off:

The take off distance over a 50 foot obstacle is shown on the following

page for various temperatures, aerodrome altitudes, weights and winds,

-

Associated Conditioms:

Pawe: et etetteteirriaansnenns ressrses Full Throttle

VENE FLAPS wrvunveernsneneunennnnseenn Retracted

Runway Surface .............cc.veaee.. Dry Tarmac

T.0. Safety Speed See Chart

Sotes:

l. Take Off Run is 817 of take off distance.

2. For operation from short dry grass fields with fi;m subsoil,
inc%ense take off.distance by 6.5%.

3. The wind cor;ection grids are factored so that 507 of hegadwinds

and 150% of tailwinds are obtained. Reported winds, may, there-

fore be used directly in the grids.

Example:
=gkl

Aerodrome Altitude - 1000 Fr.
_Air Temperature - 229 C

Weight -~ 2320 Lbs.

Wind Componen:.- 7 Kts Headwind
T.0. Safety Speed - 65 KTS IAS

T.0. Dist. Reg'd - 1700 Feet
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Landine:

page

The landing distence over a 50 foot obstacle is shown on the folloﬁing

for various temperatures, aerodreme altitudes, weights and winds.

Associated Conditioms:

POVEY .eveocnens trsvanseasesssssasessnas 1dle
WIng FLAPE teuvevrevcransrcannssassnnnss . 40° (Fully Extended)
Approach $peed tetssassersanssssarsnses See Chart

Touch Down Speed ..i....-vsevesseesns.s Stall

_Maximum Braking After Touch Down.

Dry TéEmac Runway.

Notes:

1. The ground recll is approximately 66% of the total landing
distance. ) |

2. For operation on short dry grass with firm subsoil the landing
distance should be increased by 8%.

3. The wind correction grids are factoredlso that 507 of hgadwinds

and 150% tailvinds are obtained. Reported winds may, therefore,

be used directly in the grids.

Example:

Aerodrome Alritude - 1000 ft.
Alr Temperature - 10° C *
Weight « 2000 pounds

Approach Speed - 67 Ktg JAS
Yind Component = 3 Kts. taf heind

Landing distanee reoquired - 1350 1t.
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CIVIL AVIATION AUTHORITY

AUTQCONTROL IITB AUTOPILOT INSTALLATION

An Autocontrol IIIB autopilot if fitted, shall .
not be engaged when the aeroplane is flying at
a height less than 1,000 feet above the terrain.

Except that, when the aeroplane is making a
coupled approach to land, the flight control

system may remain engaged down to a height not
less than 400 feet above the terrain. -

To be embodied in report VB-737. ) : .

CAA Change Sheet 1 CAA Approved
Issue 3 Page 2 of 2 '
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CIVIL AVIATION AUTHORITY

CAA Change Sheet No, 1 Issue 3 to the PA28- 181(@1@&
Pilet'c Operating Handbooit United Kingdom

Supplement Piper report No. VB-737. \,gé =
. /,, %{} 7
. Piper -Constructor's Reglstratlon‘“

PA2R-181 Serisl No. &% SKAookboyarks &, B \/5/3 :

AUTOPILOT INSTALLATIONS

When an autopilot is fitted to the aircraft it
must be operated .n accordance with the appro-
priate supplement contained in Lthe Pilot's
Operating Handbook and in accordance with the
“ limitations conlained in the United Kingdom
supplement VB-Y37 or in this change sheet.

CENTURY 21 INSTALLATION

When a Century 21 autopilot is fitted, it shall
not be engaged when the aeroplane is {iying at a
height less than 400 feet above the terrain.

KING KAP 100 SERIFS F.C.S.

When @ King KAP 100 series sutomatic flight control
system is installed, it shell not be engaged when
the aeroplane is flying at a height less than 200
feet above the terrain.

© KING KAP 150 SERIES FLIGHT CONTROL SYSTMM

A King KAP 150 series flight control system, if
fitted, shall not be engaged when the aeroplane
is flying at a heighl less than 1,000 feet above
the terrain. -

Except that, when the sesroplane is making a

coupled approach to land, the flight control system

may remain engaged down. to a height not less than

200 feet above the terrain, .
A\

To be embudied in report VB-737.

CAA Change Sheet 1
Issue 3 Page 1 of 2 22 March 1988
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AUTOFLITE II INSTALLATION
Al Limitations
1. Autopilot use is prohibited above 149 KIAS,
2. Autoflite Ii must;be "OFF" for take-off and landing.
3, The minimum height above terrain for operation of the
“Autoflite II" is éao feet,
B. Procedures .
1. Normal Operatiom.
. Refer to current Autoflite 1I Owner's Handbook.
.C- Emerg;ncy Operation

1. In case of m2lfunction, pressdisconnect switch (lecated cn

the pilot's contrél wheel).

2, Move the switch Llocated on the control panel) to ?he
"OFF" position.

3. Auvtoflite I may be overpowered manually.

4. In elimb, cruise or descending flight, an autopilet
run#way, with & 3 second delay could result in 45°
bank and 180 feet altitude loss at 149 KIAS.

5. In the apprvach configuration, an autopilot runaway with
a 1 second dela;. coupled ar uncoupled, cou}d result in a
18° bank and 10 fect altitude loss.

Performance

The aeroplane performance remains unchanged.
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AUTOCONTROL TIT INSTALLATION
AUTOCONTROL II? B INSTALIATION
A. Limitetions
1. Autopilot use is prohibited above 149 KIAS.
2,  Auto-Control MI must be "OFF" for takeoff and landing.
3. The minimum height above the terrazin for operation of
b the Auto-Control TII is 640 feet.
B. Procedures - )
1. Normal Operatiom -
Refer to the current Auto-Contrel III Owner's Handbook.
C. Emergﬁncy Operation

D.

1. In case of malfunction, turn "OFF" autopilot.

2, In emergency, autopilot may be overpowered manually.
3. In c¢limb, cruise or descending flight, an autopilet

runaway with &8 3 second delay could result in 45° bank
*

and 180 feet altitude loss.

4. In the approach configuration, an autopilot runaway with

*

& 1 second delay, coupled or uncoupled, could result in
18° bank and 10 feet altitude less. .
Performance -

The acroplane per{ormance remains unchanged.
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ELECTRIC PITCH TRIM INSTALIATION
A Limitations
The minitum height 2bove the terrain for operation of the
electric piteh trim is 1600 feet.
E. Procedures

1. Preflight
(a) Circuit Breaker - Set - -
(b) 7Trim fore and aft
{¢) Mamually override electric pitech trim
é&) Check manual trim operation
(e) 1f trim system fails preflight, disengage clectric
pitch trim b& pushing the pitch triﬁ switeh ;n the
_ instrument pamel to the “OFF" position. If th;
elec:fi; piteh trim does not.disengage. have system
repaired before Ilight. ‘
2, Inflight
(a) Press the elcc;ric pitch trim switeh fore and aft ;;
required for trim.
Emergency Operation
1. In caserof ma]f;ﬁction (runavay trim action) -
Disengage the electric trim system hy prcss;ng the push
button switch on the instrument panel to the "CFF" position;
2, In emorfency -

The electrie piteh trim may be overpovercd using the mamal

pitch trim,
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PIPER RIRCRAFT CORP
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A}

»

DI

L. u’.ia’,
recovery delay,can result in & loss of 800 feet i.n llt!tuﬁer
#ons

4. In the approach configuration, & malfunction, with i [} s‘icm

recovery delay, ¢can result in a 100 feet altitude 1615. .
Performance

The aeroplane performance remains ur:changed. )
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APPROVED FLIGHT MANUAL
DOCUMENT REFERENCE: VB1120
TATENHILL AVIATION Ltd
CHANGE SHEET No.: 01 ISSUE: 01
AIRCRAFT SERIAL No.: 28 - 8490046 REGISTRATION MARK: G - BNVE

INSTALLATION OF GARMIN GNS430/GNS530 GPS NAVCOMM
MODIFICATION NUMBER: TA205

ADDITIONAL LIMITATIONS AND INFORMATION FOR UNITED KINGDOM
CERTIFICATION

THE LIMITATIONS AND INFORMATION CONTAINED HERFEIN EITHER SUPPLEMENTS, ORIN
THE CASE OF CONFLICT, OVERRIDES THOSE IN THE FLIGHT MANUAL

COMPLIANCE WITH EUROPEAN B-RNAYV CRITERIA
LIMITATIONS

Area navigation system Garmin GNS430/GNS530 has been demonstrated to meet only the
performance requirements for European B-RNAV

The Garmin GNS430/GNS530 is not approved for:
1. Precision Instrument Approach operations

2. Non-Precision Instrument Approach operations
3. Vertical Navigation

TO BE INSERTED IN THE BACK OF THE OWNERS MANUAL SECTION SUPPLEMENTS
AND THE REVISIONS RECORD SHEET AMENDED ACCORDINGLY

Compiled by: P Shelton AML 100031 Date: 1% June 2004
. CAA Approval : ] ' '
Page: 1 of 1 Signature Date: 10 JUNE 2004

VAT Reg. No. 507 6450 51 C.A.A.JAR145 Approved CAAQ0739
End Use No. 0905/139/06 Company Registration No. 04022825



- Tatenhill Aviation Ltd
: Tatenhill Airfield Newborough Road
Needwood, Burton-on-Trent DE13 9PD
CAA Approval UK.21J.2514P
A/CReg: G-BNVE

Weight and Balance Calculation
Weight before installation: 1590.0 bs
Moment before installation: 139125 Ib.in

Calculation before avionics removed:
Weight: 1590 — 17.6 = 1572.4 New Weight

Moment: =17.6 x62 = 10912

1091.2 - 139125 = 138033.8 New Moment

138033.8=87.785" New C of G
1572.4

Calculation after avionics installed:

Weight: 1572.4 + 25 = 1597.4 New Weight
!

Moment: 25 x 64.58 = 1614.5

1614.5 + 138033.2 = 139648.3 New Moment

139648.3 =§7.422” New Cof G
1597 .4

New Aircraft Empty Weight:

New Alrcraft Moment:

New Centre of Gravity:

15" June 04

1597.4 Ibs
139648.3 Ib.in

8$7.422” AFT of Datum

10
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