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PIPER AIRCRAFr CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR 

1.1 INTRODUCTION 

SECTION 1 

GENERAL 

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 1. 
It also co~tains supplemental data supplied by the airplane manufacturer. 

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

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

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

The handbook Ius been divided into numbered (arabic) sections, each provided with a "finger-tipn tab 
divider for quick reference. The limitations and emergency procedures have been placed ahead of the 
no:rma.l procedures, performance and other sections to provide easier access to information that may be 
required in flight. The "Emergency Procedures" Section has been furnished with a red tab divider to 
present an ,instant reference to the section. Provisions for expansion of the handbook have been made by 
the deliberate omission of certain paragraph numbers, figure numbers, item numbers and pages noted as 
being left blank intentionally. 

ISSUED: DECEMBER 16, 1976 REPORT: VB-880 
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PIPER AIRCRAFT CORPORATION 
PA-zs..161, CHEROKEE WARRIOR II 

1.3 ENGIN'ES 

(a) Number of Engines 
(b) Engine Manufacturer 
(c) Engine Model Number 
(d) Rated Horsepower 
(e) Rated Speed (rpm) 
(f) Bore (inches) 
(g) Stroke (inches) 
(h) Displacement (cubic inches) 
0) Compression Ratio 
0) Engine Type 

1.5 PROPELLERS 

(a) Number of Propellers 
(b) Propeller Manufacturer 
(c) Model 
(d) Number of Blades 
(e) Propeller Diameter (inches) 

(1) Maximum 
(2) Minimum 

(0 Propeller Type 

1.7 FUEL 

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

( 1) Minimum Octane 

(2) Alternate Fuel 

1.9 OIL 

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

1 
Lycoming 

0-320-D2A or 0-320-D3G 
1 

2700 
5.125 
3.875 
319.8 
8.5: 1 

Four Cylinder, Direct Drive, 
Horizontally Opposed, Air Cooled 

1 
Sensenich 

74DM6-Q..60 
2 

74 
72 

Fixed Pitch 

50 
48 

100 .. Green or IOOLL - Blue 
Aviation Grade 

Refer to Fuel Requirements. 
Section 8 - Handling~ Servicing and 

Maintenance .. paragraph 8.21. item (b) .. 

(c) Oil Viscosity per Average Ambient Temp. for sta.rti.Dg 

8 
Refer to latest issue of 

Lycoming Service Instruction 1 014. 

(1) Above 60°F 
(2) 30 0 p to 90°F 
. (3) . OOF to 70°F 
(4) Below lOoP 

ISSUED: DECEMBER 16, 1976 
REVISED: MAY 30, 1980 

SINGLE 
S.A.E. SO 
S.A.E.40 
S.A.E.30 
S.A.E.20 

MULTI 
S.A.E. 40 or 50 

S.A.E.40 
S.A.E. 40 or 20W .. 30 

S.A.E. 20W-30 
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1.11 MAXJ:l\tIUM WEIGHTS 

(a) Maximum Takeoff Weight (lbs) 
(b) Maximum Landing Weight (lbs) 
(c) Maximum Weights in Baggage Compartment 

1.13 STANDARD AIRPLANE WEIGHTS 

NORMAL 
2325 
2325 

200 

UTILITY 
2020 
2020 

o 

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

1.15 BAGGAGE SPACE 

(a) Compartment Volume (cubic fee~) 
(b) Entry Width (inches) 
(c)_ Entry Height (inches) 

.11 SPECIFIC LOADINGS 

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

REPORT: VB...s8O 
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24 
22 
20 

13.7 
14.5 
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PIPER AIRCRAFT CORPORATION 
PA .. 2S-161, CHEROKEE WAlUUOR n 

1.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY 

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

(a) Genera! Airspeed Terminology and Symbols 

CAS 

KCAS 

GS 

lAS 

KIAS 

M 

TAS 

VA 

VFE 

VNE/MNE 

VNO 

Vs 

VSO 

Vx 

v " y 

ISSUED: DECEMBER 16,1916 

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

Calibrated Airspeed expressed in "Knots." 

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

Indicated Airspeed is the speed of an aircraft as shown on the 
airspeed indicator when corrected for instrument error. lAS valu"es 
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 
com pressabili ty. . 

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

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

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

Maximum Stl1,lcturaI Cruising Speed is the speed that should not 
be exceeded except in smooth air and then only with caution. 

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

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

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

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

REPORT: VB--800 
l .. S. 
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(b) Meteorological Terminology 

ISA . 

OAT 

Indica ted Pressure 
Altitude 

Pressure Altitude 

S ta tio n Pressure 

Wind 

REPORT: VB..sSO 
1-6 

International Standard Atmosphere in which: 
The air is a dry perfect gas; 
The temperature at sea level is 15° Celsius (590 Fahrenheit); 
The pressure at sea level is 29.92 inches hg. (1013 mb); 
The temperature gradient from sea level to the altitude at which 
the' temperature is -56.5 °C . (--69.7°F) is ..o.00198°C 
(-0.003566° F) per foot and zero above that altitude. 

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

The number actually read from an altimeter when the barometric 
subscale has been set to 29.92 inches of mercury (1013 rtlillibm). 

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

Actual atmospheric pressure at field elevation. 

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

'. 

ISSUED: DECEM:BER 16,1976 
REVISED: FEBRUARY 26, 1979 



PIPER AIRCRAFT CORPORATION 
PA-:z8..161. CHEROKEE WARRIOR D 

(c) Power Tenninoiogy 

Takeoff Power 

Maximum Continuous 
Power 

Maximum Qimb Power 

Maximum Cruise Power 

(d) Engine Instruments 

EGT Gauge 

~aximum p<?wer permissible for takeoff. 

Maximum power .permissible continuously during flight. 

Maximum power permissible during climb~ 

Maximum power permissible during cruise. 

Exhaust Gas Temperature Gauge 

(e) Airplane Perfonnance and Flight Planning Terminology 

Climb Gradient 

Demonstra ted Crosswind 
Velocity 

WIND) 

Accelera te.StoJ? Distance 

MEA 

Route Segment 

ISSUED: DECEMBER 16, 1976 
REVISED: JULY 3, 1979 . 

The demonstrated ratio of the change in height during at 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 airplane to a specified speed 
and, asswning failure of an engine at the instant that speed is 
attained, to bring the airplane to a stop. 

Mmimum en route IFR altitude. 

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

REPORT: VB-880 
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SECTION 1 
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(£), Weight and Balance Terminology 

Reference Datum 

Station 

AIm 

Moment 

Center of Gravity 
(C.G.) 

C.G. Arm 

C.G. Limits 

Usable Fuel 

Unusable Fuel 

Standard Empty Weight 

Basic Empty Weight 

Payload 

Useful Load 

Maximum Ramp Weight 

, Maximum Takeoff 
Weight 

Maximum Landing 
Weight 

Maximum Zero Fuel 
Weight 

REPORT: VB08SO 
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An imaginary vertical plane from which all horizontal distances are 
measured for balance purposes. 

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

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

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

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

The arm obtained by adding the airplanets 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 wi~ governmental 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 if applicable r 

and basic empty weight. 

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

Ma~um weight approved for the start of the takeoff run. 

Maximum weight approved for the landing touchdown. 

Maximum weight exqlusive of usable fuel. 

ISSUED: DECEMBER 16, 1976 
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1.21 CONVERSION FACTORS 

MULTIPLY BY 

acres 0.4047 
43560 
0.0015625 

atmospheres (atm) 76 
29.92 
1.0133 
1.033 
14.70 
2116 

bars (bar) "0.98692 
14.503768 

British Thennal Unit 0.2519958 
"(BTIJ) 

een tim eters (em) 0.3937 
0.032808 

centimeters of 0.01-316 
mercury at O°C 0.3937 
(em Hg) 0.1934 

27.85 
135.95 

centimeters per 0.032808 
second (em/sec.) 1.9685 

0.02237 

cubic centimeters 0.03381 
(cml) 0.06102 

3.531 x 10-5 
0.001 " 
2.642 x 1004 

cubic feet (w.ft .. ) 28317 
0.028317 
1728 
0.037037 

·7.481 
28.32 

cubic feet per minute 0.472 
(Co. ft./m~.) 0.028317 

ISSUEp: DECEM:BER 16~ 1916 
REVISED: JULY 11 t 1977 

TO OBTAIN 

ha 
sq. ft. 
sq. mi. 

cmHg 
in. Hg 
bar 
kg/em 2 

lb./sq. in. 
lb./sq. ft. 

atm. 
lb./sq. in. 

kg .. cal 

. in. 
ft. 

atm 
in. Hg 
Ib./sq. in. 
lb./sq. ft. 
kg/m 2 

ft./sec. 
ft./min. 
mph 

fl. oz. 
cu. m. 
cu. ft. 
1 
U.S. gal. 

cm l 

m3 

cu. in. 
ell. yd. 
U.S. gal. 
1 

l/sec. 
m3 /min. 

MULTIPLY 

cubic inches (cu. in.) 

cubic meters (m 3 ) 

cubic meters per 
minute (m 3 /min.) 

cubic yards (cu. yd.) 

degrees (are) 

degrees per second 
(deg./sec.) 

drams, fluid (dr. fl.) 

drams, avdp. 
(dr. avdp.) 

feet (ft.) 

feet per minute 
(ft./min.) 

BY TO OBTAIN 

16.39 cm 3 

1.639 x 10 ·5 m l 

5.787 x 10-4 ell. ft. 
0.5541 f1, oz. 
0.01639 . 1 
4.329 x 10.3 U.S. gal. 
0.01732 U.S. qt. 

61024 cu. in. 
1.308 cu.. yd. 
35.3147 cu.. ft. 
264.2 U.S. gaL 

35.3147 cu. ft./min. 

27 cu.. ft. 
0.7646 m l 

202 u.s. gal. 

0.01745 radians 

0.01745 radians/ sec. 

0.125 fL oz. 

0.0625 oz. avdp. 

30.48 em 
0.3048 m 
12 in. 
0.33333 yd. 
0.0606061 rod 
1.894 x 10-4 mi. 
1.645 x 10-4 NM: 

0.01136 mph 
0.01829 km/hr. 
0.508 em/sec. 
0.00508 m/sec. 

REPORT: VB-880 
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SECTION 1 
GENERAL 

LvfULTIPLY 

ounces, fluid per 
acre (fl. oz./ 
acre) 

pounds (lb.) 

pounds per acre 
(lb./acre) 

pounds per eu bie 
foot (lb./ cu. ft.) 

pounds per cubic 
inch (lb./cu. in.) 

pounds per square 
foot (lb./sq. ft.) 

pounds per square 
inch (psi or 
-b./sq. in.) 

quart, U.S. (qt) 

radians 

radians per second 
(radians/sec. ) 

revolutions (rev.) 

revolutions per 
minute (rpm or 
rev./min.) 

revol linons per 
second (rev./sec.) 

REPORT: VB-880 
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BY TO OBTAIN 

0.073 l/ha 

0.453592 kg 
453.6 g 
3.1 08 x 10-2 slug 

1.121 kg/ita 

16.02 kg/m 3 

1728 Ib./cu. ft. 
27.68 g/cm3 

0.1414 in.-Hg 
4.88243 kg/m2 

4.725 x 10-4 atm 

5.1715 cmHg 
2.036 in. Hg 
0.06804 atm. 
0.0689476 bar 
703.1 kg/m 2 

0.94635 
57.749 . cu. in. 

57.30 deg. (arc) 
0.1592 rev. 

57.30 deg.!sec. 
0.1592 rev./sec. 
9.549 rpm 

6.283 radians 

0.1047 radians! sec. 

6.233 radians! sec. 

PA .. 28-161, CHEROKEE-WARRIOR n: 

MULTIPLY !U: TO OBTAIN 

rod 16.5 ft. 
5.5 yd. 
5.029 m 

slug 32.174 lb,; -

square centimeters 0.1550 sq. in. 
(cm 2

) 0.001076 sq. ft. 

square feet (sq. ft.) 929 cm z 

0.092903 m2 

144 sq. in. 
0.1111 sq. yd. 
2.;296 x 10.5 acres 

square inches 6.4516 cm 2 -

(sq. in.) 6.944 x 10-3 sq. ft. 

square kilometers 0.3.861 sq.mi. 
(km 2) 

square meters (m") 10.76391 sq. ft. 
1.196 sq. yd. 
0.0001 ha 

-·squ:4re miles (sq. mi) 2.590 km 2 

640 acres 

square rods (sq. rods) 30.25 sq. yd • 

square yards (sq. yd.) 0.8361 m2 

9- sq. ft. 
0.0330579 sq. rods 

yards (yd.) 0.9144 m 
3 ft. 
36 in. 
0.181818 rod 

ISSUED: DECEMBER 16, 1976 
REVISED: JULY 11, 1971 
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· PIPER AIRCRAFT CORPORATION 
PA .. 2S. 1 61 , CHEROKEE WARRIOR n 

2.1 GENERAL 

SECTION 2 

LIM:ITA nONS 

This section provides the "FAA Approved" operating limitations, instrument markings, color coding 
and basic placards necessary for operation·of the airplane and i~s systems. 

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

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

2.3 AIRSPEED LIMITATIONS 

SPEED 

N ever Exceed Speed (V NE ) - Do not exceed this speed in 
any operation. 

Maximum Structural Cruising Speed (V NO)- Do not 
exceed this speed except in smooth air and then only 
with caution. . 

Design Maneuvering Speed (V ~) .. Do not make rull or 
abrupt control movements above this speed. 

At 2325 LBS. G.W. 
At 1531 LBS. G.W. ' 

CAUTION 

KIAS 

160 

126 

111 
88 

Maneuvering speed decreases at lighter weight as the effects of 
aerodynamic forces become more pronounced. Linear 
interporation may be used for intermediate gross weights. 
Manuevering speed should not be exceeded while operating in 
rough air.· 

MaximUm Flaps Extended Speed (VFE)- Do noJ exceed 
this speed with the flaps extended. 

ISSUED: DECEMBER 16, 1976 
REVISED: NOVEMBER 20, 1981 

103 

KCAS 

153 

122 

108 
89 

100 

REPORT: VB-880 
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SECTION 2 
, LIMITATIONS 

2.S AIRSPEED INDICATOR MARKINGS 

MARKING 

Red Radial Line (Never Exceed) 

Yellow Arc (Cau tion Range· Sm<?oth Air Only) 

Green Arc (Nonnal Operating Range)' 

White Arc (Flap Down) 

, 2.7 POWER PLANT LIMITATIONS 

(a) Number of Engines 
(b) Engine Manufacturer 
(c) Engirie Model No. 
(d) Engine Operating Limits 

(1) Maximum Horsepower 
(2) Maximum Rotation Speed (RPM) 
(3) Maximum Oil Temperature 

( e ) Oil Pressure 
Minimum (red ,line) 
Maximum (red line) 

(t) Fuel Pressure 
Minimum (red line) 
Maximum (red line) 

(g) Fuel (minimum grade) 
(h) Number of Propellers 
0) Propeller Man ufacturer 

.,(j)..-: Propeller Model 
(k) Propeller Diameter 

Minimum 
Maximum ' 

(1) Propeller Tolerance (static RPM at maximum 
-.permissible throttle setting) 

No additional tolerance pennitted. 

REPORT: VB-880 
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Not above 
Not below 

lAS 

, 160 KTS 

126 KTS to 160 KTS 

50 KTS to 126 KTS 

44 KTS to 103 KTS 

1 
Lycoming 

0-320~D2A or O .. 320-D3G 

, 160 
2700 

245°P 

25 PSI 
100 PSI 

.5 PSI 
8 PSI 

100 or IDOLL Aviation Grade 
I 

Sensenich 
74DM6-0-60 

72 IN. 
74 IN. 

2450 RPM 
2350 RPM' 

ISSUED: DECEl\{j}ER 16, 1976 
REVISED: DECEMBER 18, 1980 



PIPER AIRCRAFT CORPORATION 
PA .. 2S-161, CHEROKEE WARRIOR II 

1.9 POWER PLANT INSTRUMENT MARKINGS 

(a) Tachometer 
'Green Arc (N ormal Operating Range) 
Red Line (Maximum Continuous Power) 

(b) Oil Temperature 
Green Arc (Normal Operating Range) 
Red Line (Maximum) 

(c) Oil Pressure 
Gr~en Arc (Normal Operating Range) 
Yellow Arc (Caution Range) (Idle) 
Yellow Arc (Ground Warm-Up) 
Red Line (Minimum) 
Red Line (Maximum) 

(d) Fuel Pressure 
Green' Arc' (Normal Operating Range) 
Red Line (Minimum) 

, Red Line (Maximum) 

2.11 WEIGHT LIMITS 

(a) Maximum Weight 
(b) Maximum Baggage 

NOTE 

500 to 2700 R 
2700 RPM 

60 PSI to 90 PSI 
25 PSI to 60 PSI 

,90 PSI to 100 PSI 
25 PSI 

100 PSI 

NORMAL 
2325 LBS 
200 LBS 

.5 PSI to 8 PSI . 
.5 PSI 
8 PSI 

UTILITY 
2020 LBS 

o LBS 

Refer to Section 5 (Performance) for maximum weight as limited 
by performance. 

ISSUED: DECEMBER 16, 1976 
REVISE'D: DECEMBER 18, 1980, 

REPORT: VB .. SSG 
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SECTION 2 
LIMITATIONS 

.2.13 CENTER OF GRA VIn LOOTS 

(a) Normal Category 

Weight 
Pounds 

2325 
1950 (and less) 

(b) Utility Category 

Forward Limit 
Inches Aft of Datum 

87.0 
83.0 

Rearward Limit 
Inches Aft of Datum 

93.0 
93.0 

Weight 
Pounds 

. Forward Limit 
Inches Aft of Datum 

Rearward Limit 
Inches Aft of Datum 

1950 (and less) 
2020 

83.0 
83.8 

NOTES 

Straight line variation between points give~. 

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. 

2.15 MANEUVER LIMITS 

(a) Normal Category· All acro~atic maneuvers including spins prohibited. 
(b) Utility Category - Approved maneuvers for bank angles exceeding 60°: 

Steep Turns, 
,Lazy Eights 
Chandelles 

2.17 FLIGHT LOAD FACTORS 

Entry Speed 
III KIAS 
111 KIAS 
111 KIAS' 

NORMAL 
3.8 G 

93.0 
93.0 

UTILITY 
4.4 G (a) Positive Load Factor (Maximum) 

(b) Negative Load Factor (Maximum) No inverted maneuvers approved 

REPORT: VB-880 
24 
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PIPER AlRCRAFf CORPORATION 
PA .. 2S-161. CHEROKEE ~AR.R:l0R II 

2.19 TY"PES OF OPERATION 

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

(a) Day V.F.R. 
(b) Night V.F.R. 
(c) Day LF.R. 
(<;1) Night LF.R. 
(e) Non Icing 

2.21 FUEL LIMITATIONS 

(a) Total Capacity 
(b) Unusable Fuel 

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

(c) Usable Fuel 
The usable fuel in this airplane has been detennined as 
24.0 gallons in each wing. 

2.23 NOISE LEVEL 

The noise level of this aircraft is 72dBA. 

50 U.S. GAL 
2 U.S. GAL 

48 U.S. GAL 

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

The above statement notwithstanding, the noise level stated above has been verified by and approved 
by the Federal Aviation Administration in noise level test flights conducted m accordance with FAR 36, 
Noise Standards - Aircraft Type and Airworthiness Certitiqation. This aircraft model is in compliance with 
all FAR ~6 noise standards applicable to this type. 

i I 

ISSUED: DECEMBER· 16, 1976 
REVISED: FEBR.UARY 24 .. 1971 
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PIPER AIRCRAFT CORPORATION 
PA .. 28-ItS1, CHEROKEE WARRIOR IT 

2.25 PLACARDS 

In full view of the pilot: 

"THIS AIRPLANE MUST BE OPERATED AS A NORMAL OR 
UTILITY CATEGORY AIRPLANE IN CO:MPLIANCE WITH 
THE OPERATING LIMITATIONS STATED IN THE FORM OF 
PLACARDS, MARKINGS AND MANUALS. 

ALL MARKINGS AND PLACARDS ON THIS AIRPLANE 
APPLY TO ITS OPERATION AS 'A UTILITY CATEGORY 
AIRPLANE. FOR NORMAL AND UTILITY CATEGORY 
OPERA TION, 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, one of the following takeoff checklists and one of the following landing check 
lis ts will be installed: 

Fu~l on proper tank 
Electric fuel pump on 
Engine gauges checked 
Flaps .. set 
Carb heat off 

Fuel on p roper tank 
Electric fuel pump-on 
Engine gages checked 
Flaps - set 
Carbo heat off 

Fuel 9n proper tank 
Mixture rich 
Electric fuel pump on 

Fuel on proper tank 
Mixtu re rich 
Electrfc fuel pump on 

TAKEOFF CHECK LIST 

Mixture set 
Seat backs erect 

TAKEOFF CHECK 'LIST 

Mixture set 
Primer locked 
Sea t backs erect 

LANDING CHECK LIST 

Seat backs erect 

LANDING CHECK LIST 

Seat backs erect 

Fasten belts/harness 
Trim tab", set 
Controls '" free 
Door .. latched 
Air conditioner ~ off 

Fasten belts/harness 
Trim tab - set 
Controls - free 
Door - latched 
Air conditioner off 

Flaps - set (103 KIAS max.) 
Fasten belts/harness 
Air conditioner off 

Flaps -. set (White Arc). 
Fasten belts/harness 
Air con ditioner off 

The ~'AIR COND OJ;i'F" item in ~e above takeoff '~d lancling check lists is mandatory for air 
conditioned aircraft only. 

1SSUED: DECEM:BER 16, 1976 
REVISED: JUt Y 3, 1979 
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In full view ef the pilet, 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 PERFORMANCE." , 

Adjacent to upper door latch: 

"ENGAGE LATCH BEFORE FUGHT." 

On inside of the baggage compartment deer: 

"BAGGAGE MAXIMUM 200 LBS" 
,"UTILITY CATEGORY OPERATION .. NO BAGGAGE OR AFT 
PASSENGERS ALLOWED. NORMAL CATEGORY OPERATION 
- SEE PILOT'S OPERATING HANDBOOK WEIGHT AND 
BALANCE SECTION FOR BAGGAGE AND AFT PASSENGER' 
LIMITATIONS. " ' 

In full view of the pilot: 

"MANEUVERING SPEED 111 KIAS AT 2325 LBS. (SEE . 
. P.O.H.)" OR "VA = 111 KIAS AT 2325 #(SEE P.O. H.)" 

"UTILITY CATEGORY OPERATION - NO.AFT PASSENGERS 
ALLOWED." . 

-
~'DEMONSTRATED CROSS WIND COMPONENT - 17 KTS." or 
"DEMO. X-WIND 17 KTS." . 

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

"OIL COOLER WINTERIZATION PLATE TO BE REMOVED 
WHEN AMBIENT TEMPERATURE EXCEEDS 50°F." 

In full view of the pilot: 

"lJTIllTY CATEGoRY OPERATION ONLY," 
(1) NO AFT F \SSENGERS ALLOWED. 
(2) ACROBA;. ~C MANEUVERS ARE LIMITED TO THE FOLLOWING: 

SPINS PROHIBITED 
STEEP TURNS 
LAZY EIGHTS 
CHAN"DELLES 

EhTTRY SPEED 

111 KIAS 
111 KIAS. 
111 KIAS 

In full view of the pilot: 

REPORT: VB--8SO 
i-8 

"WA·RNING - TURN OFF STROBE LIGHTS, WHEN IN 
CLOSE PROXIMITY TO GROUND OR DURIN,G FLIGHT 
THROUGH CLOUD, FOG OR HAZE," ' 

I~SUED: DECEM.BER 16, 1976 
REVISED: JULY 3') 19.79 



FIPER AIRCRAFT CORPORATION 
PA ... 28 .. 161. CHEROK.EE WARRIOR II 

Adjacent to fuel fi.Uer caps: 

ISSUED: MAY 30, 1980 

FUEL - lOP OR IOOLL AVIATION GRADE 

OR 

FUEL .. 100 AVIATION GRADE MIN. 
'USABLE CAPACITY 24 GAL. 

USABLE CAPACITY TO BOTTOM OF 
FILLER NECK INDICATOR 17 GAL. 

SECTION 2 

REPORT: VB-880 
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PIPER AIRCRAFT CORPORATION 
PA .. zs..161, CHEROKEE WARRIOR n 

3.1 GENERAL 

SECTION .3 

EMERGENCY PROCEDURES , 

EMERGENCY 

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 
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 by Section 9 (Supp.lements). 

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 procedures containing additional 
information to provide the pilot with a more complete understanding of th~ procedures. 

These procedures are suggested as the best course of action for coping with the particular condition 
described, but are not a substitute for sound judgment and common sense. Since emergencies rarely happen 
in modem aircraft, their occunrence is usually unexpected and the best corrective action may not always 
be obvious. Pilots should familiarize themselves with the procedures, given in this section and be prepared to 
take appropriate action shou,ld an emergency arise.. . . 

Most basic emergency procedures, such as power off landings, are a normal part of pilot training. 
Although these emergencies are discussed' here, this infonnation 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: DECEMBER 16, 1976 ' 
REVISED: NOVEMBER 20, 1981 
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PIPER AIRCRAFT CORPORATION 
PA ... 28",161, CHEROKEE WARRIOR n 

3.3 EMER.GEN'CY PR.OCEDURES CHECK UST 

ENGINE FIRE DURING START 

Starter ......... , ........ crank engine 
Mixture .................. idle cut-off 
Throttle ....,...... . . . . . . . . . . . open 
Electric fuel pump .. . . . . . . . . . . . . . . OFF 
Fuel selector ......... . ....... OFF 
Abandon if fire continues 

ENGINE POWER LOSS DURING TAKEOFF 

If sufficient runway remains for a normal1anding, 
land straight ah~ad. . 

If insufficient runway remains: 
Maintain safe airspeed 
Make only shallow tum to avoid obstructions 
Flaps as situation requires 

If sufficient altitude has been gained to attempt a 
restart: 
Maintain safe airspeed 
Fuel selector ............. switch to tank 

contai.n.ip.g fuel 
Electric fuel pump ........... ~ . check ON 
Mixture ................. check RICH 
Carbure tor heat . . . . . . . . . . . . . . ; . . . .ON 
Primer ......... . . . . . . . . . . . . .locked 
If power is not regained, proceed with power off 
landing. 

El'IGINE POWER LOSS IN FLIGHT 

Fuel selector .. " .......... switch to tank 
containing fuel 

Electric fuel pump .............. .' . .ON 
Mixture ..................... RICH 
Carburetor heat . . . . '.' . . . . . . . . . . . . .ON 
-Engine gauges . . . . . . . . . . check for indication . 

of cause of power loss 
Primer .... . . . . , . . . .'. . . . . . check locked 
If no fuel pressure is indicated, check tank selector 
position to be sure it is on at tank containing fuel. 

When power is restored: 
Carburetor heat . . . . . . . . . . . . . . . . . . OFF 
Electric fuel pump ................ OFF 

ISSUED: DECEMBER 16, 1976 
REVISED: JUNE 30,1978 

.. 

EMERGENCY 

If power is not restored prepare 
landing. 
Trim for 73 KIAS 

POWER OFF LANDING 

Locate suitable field. 
Establish spiral pattern. 
1000 ft. above field at downwind p~sition for 
nomiallanding approach . 

. When field can easily be reached slow to 63 KIAS 
for shortest landing. 

Touchdowns should notmally be made at lowest 
possible ai!:speed with full flaps. 

Wh~n committed to landing: 
Ignition .............. . . . . . . . . OFF 
Master switch . . . . . . . . . . . . . . . . . . . OFF 
Fuel selector ................... OFF 
Mixture ..... -'. . . . . . . . . . ... idle cut--off 
Seat belt and harness . . . . . . . . . . . . . . . tight 

FIRE IN FUGHT . 

Source of rIre . . . . . . . . . . . . . . . . . . check 

Electrical rue (smoke in cabin): . 
Master switch . . . . . . . . . . . . . . . . . . . OFF 
Vents ........................ open 
Cabin heat . . . . . . . . . . . . . . . . . . . . . OFF 
Land·as soon as practicable. 

Engine fIre: 
Fuel selector ................... OFF 
Throttle ................. ' .. CLOSED 
Mixture ............... ... idle cut-off 
Electric fuel pump .......... ' .. check OFF 
Heater .. . . . . . . . . . ; . . . . . . . . . . . . OFF 
Defroster ..................... OFF 
Proceed with POWER OFF LANDING procedure. 

LOSS OF OIL PRESSURE 

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

REPORT: VB-880 
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SECI10N 3 
EMERGENCY PROCEDURES 

LOSS OF FUEL'PRESSURE 

Electric fuel pump ........................ ON 
Fuel selector ................ check on full tank 

HIGH OIL TEMPERATURE 

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

ELECTRICAL FAILURES 

AL T annunciator light illuminated: 
Ammeter ............. Check to verify inop. alt. 

If ammeter shows zero: 
AL T switch ............................ OFF 

Reduce electrical loads to minimum: 
AL T circuit breaker ............ Check and reset 

as required 
A.LT switch ............... ~ ........•.... ON 

'If power not restored: 
. l T switch, ..... , ................... ,. 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 
above known electrical load) 

FOR AIRPLANES WITH SEPARATE BAT 
AND ALT SWITCH OPERATION 

AL T switch .............•......•........ O.N 
SA IT switch ........................ , .. OFF 

,if alternator loads are reduced: 
Electrical load .. , ......... Reduce to Minimum 

Land as soon as practical. 

, NOTE 

Due to increased system vol­
tage and ,radio frequency noise, 
operation with AL T switch 0 N 
and SA TT switch 0 FF should 
be made ,only when required by 
an ele.ctrical system failure. 

If alternator loads are not reduced: 
AL T switch .. , . . . . . . . . . . . . . . . . . . . . . . . .. 0 FF 
SA TT switch ................•... , As required 

Land as soon as possible. Anticipate complete 
electrical failure. 

ELECTRICAL OVERLOAD (Alternator over 20 I SPIN RECOVERY-.t .,.-; 
amps above known eleetri}::;d load) , 

FOR AIRPLANES WITH INTERLOCKED BAT 
AND ALT SWITCH OPERATION. 

Electrical load .............. , . , ..... 0" Reduce 

If alternator loads are reduced: 
AL T switch .. , •.. , ..•. ' ......... ~ , ....... OFF 

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

REPORT: w...8SO 
3-4 

'IlU'ottle ..... '...... . . . . . . . . . . . idle 
Ailerons .. . . . . . . . . . . , . . . . . . . neutral 
Rudder . . . . . . . . . . . . . . . . full opposite to 

direction of rotation 
Control wheel . . . . . . . . . . . . . . .full forward 
Rudder ....... '. . . . . . . . . . neutral (when 

. rotation stops) 
Control wheel ....... ,as required to smoothly 

regain level flight altitude 

ISSUED: ·DECEMBER 16, 1976 
REVISED: DECEMBER 18, 1980 



PIPER AIRCRAFT CORPORATION 
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OPEN DOOR 

I f both upper and lower latches are open, the door 
will trail slightly open and airspeeds 'Will be reduced 
slightly. 

To close the door in flight: 
Slow airplane to 89 KIAS 
Cabin vents ."." .............. close 
Storm window ., ................ open 

I f upper latch is open . . . . . . . . . . . .latch 
If side latch is open ...... pull on arm rest while 

moving latch handle to 
latched position. 

If both latches are open ....... latch side latch 
then top latch 

ENGINE ROUGHNESS 

Carburetor heat ...... . ...... ON' 

If roughness contiri.ues after one min: 
Carburetor heat ............ OFF 
Mix·ture ................ adjust for max. 

smoothness 
Electric fuel pump ................ .ON 
Fuel selector ................ switch tanks 
Engine gauges . . . . . . . . . . . . . . . . . . check 
Magneto switch ............. "L" then "R" 

then "BOTH" 

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

Prepare for power off landing. 

CARBURETOR ICING 

Carburetor heat ........................... ON 
Mixture ....................... adjust for max. 

ISSUED: DECEMBER 16, 1976 
REVISED: DECEMBER 18, 1980 

smoothness 

SECfION 3 
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PIPER AlRCRAFr CORPORATION 
PA .. 28",161, CHEROKEE WARRIOR n 

3.S AMPLIFIED EMERGENCY PROCEDURES (GENERAL) 

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

, an emergency situation. ' 

3.7 ENGINE FIRE DURING START 

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

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

If the engine has started, continue operating to try to pun the fU"e LT1tO t."'e engine. 

In either case (above), if fue continues more than a few seconds, the fU'e should be extinguished by 
the best available external 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 nonnal.landing, land straight ahead. 

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

If sufficient· altitude has been gained to attempt a restart, ma~tain 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 locked. ' 

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

If power is not regained, prOCeed with the Power Off Landing procedure (refer to the emergency. 
check list ru:d paragraph 3.13). 

ISSUED: DECEMBER 16,1976 
REVISED: JUNE 30,1978 
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EM:ERGENCY PROCEDURES 

3.11 ENGINE POWER LOSS IN FLIGHT 

PIPER' MitcRAFT'''CORP(lRA110N 
PA .. 28 .. 161, CHEROKEE WARRIOR II 

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 flISt step is to prepare for an 
em~ rgency landing (refer to paragraph 3.13). An airspeed of at 'least 73 KIAS should be maintained. 

If altitude permits, switch the fuel selector to another tank containing fuel and turn the electric fuel 
pump "ON." Move the mixture control to HRICH'~ and the carburetor heat to ~'ON." Check the engine 
gauges for an indication of the cause of the power loss.· Check to insure th.e 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 tum "OFF" the electric 
fuel pump. 

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

If time permits, tum 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 .the·re is a partial fuel system restriction. Try other fuel ~s. Water in the fuel could 
take some time to be used up, and allowing the engine to windmill may restore power. If power loss is due 
to water, fuel pressure indications will be normal. 

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

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

3.13 POWER OFF LANDll'lG 

If loss of power occurs at altitude, trim the aircraft for best gliding angle (73 KIAS) 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. If 
possible, notify the FAA by radio of your difficulty 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. T.ry 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 63 KIAS 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 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 should be tightened. Touchdown should be normally made at the lowest possible airspeed. 

REPORT: VB-8SO 
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PIPER AIRCRAFT CORPORATION 
PA-28 .. 161, CHEROKEE WARRlOR U 

3.1S FIRE IN FLIGHT 

The presence of rue is noted through smoke, smell and heat in the cabin. It is essential that 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. 

If an electrical fl.re is indicated (smoke in the cabin)~ the master switch should be turned HOFF." 
cabin vents should be opened and the cabin heat turned "OFF." A landing should be made as soon as 
possible. 

If an engine flre 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 "OFF." In all cases, the heater and defroster should 
be "OFF." If radio communication 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 
determining 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 at 
malfunction in the oil pressure regulating system, and a landing should be made as soon as possible to 

( investipte the cause and prevent engine damage. 
'I,~:. 

A complete loss of oil pressure indication may signify oil exhaustion or may be the result of a faulty 
gauge. In either case, proceed toward the nearest airport, and be prepared for a forced landing. If the 
problem is not a pressure gauge malfunction, the engine may stop suddenly. Maint$ 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 oil smoke, are apparent, and an airport is not close. 

If engine stoppage OCC'W'S, proceed with Power Off Landing. 

ISSUED: DECEMBER 16, 1976 REPORT: YB-8S0 
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SECTION 3 
EMERGENCY PROCEDURES 

3.19 LOSS OF FUEL PRESSURE 

PIPER AIRCRAFT CORPORATIO'N 
PA .. 28 .. 161, CHEROKEE WARRIOR II 

If 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 engineodriven fuel pump and 
fuel system cheqked. ' 

3.2i HIGH OIL TEMPERATURE 

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

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

3.23 ELECTRICAL FAILURES 

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

The electrical load should be reduced as much as possible,' Check the alternator circuit breakers for a 
po pped circuit. "-

The next step is to attempt to reset the overvoltage relay .. This is accomplished by moving theAL T switch 
to OFF for one second and then t.o ON. If the trouble was caused by a momentary overvoltage cond ition (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 
AL T switch~ maintain minimum electrical load and land as soon as practical. All electrical load is being 
supplied by the battery. 

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

If abnormally high alternator output is observed (more than 20 amps above known electrical load for the 
operating conditions) it may be caused by a low battery, a battery fault or other abnormal electrical load. If the 
cause is a low battery, the 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 inter­
locked BAIT and AL T switch operation, when the electrical load cannot be reduced turn the AL T switch 
OFF and 'land as soon as practicaL The battery is the only remaining source of electrical power. Also 

. anticipate complet~ electrical failure. 

REPORT: VB-SSG 
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SECTION .3 PIPER AIRCRAFT CORPORATiON 
PA-28.,.161, CHEROKEE WARRIOR II EMERGENCY 

For airplanes with separate BATT and AL T switch operations. turn the BATT switch OFF and the 
ammeter should decrease. Turn the SA TT switch ON and continue to monitor the ammeter. If the alternator 
'output does not decrease within 5 minutes, tutn the SA TT 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 BATT switch OFF should be made only 
when required by an electrical failure. 

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, ~eutralize the rudder and ease back on the control wheel as required to 
smoothly regain a level flight attitude. 

ISSUED: DECEMBER 16, 1976 
RE~SED:DECEMBERl&I~O 
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SECTION 3 
EMERGENCY PROCEDURES 

PIPER AIRatAFT 
PA .. 2S-161, CHERO~ 

3.27 OPEN DOOR 

The cabin door on the Cherokee 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 partially 
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. . . 

To close the door in flight, .slow the airplane to 89 KIAS, close the cabin vents and open the storm 
window. If the top latch is open, latch it. If the side latch is open, pull on the arm rest while moving the 
latch handle to the latched position. If both latches are open, close the side latch then the top latch. 

3.28 CARBURETOR ICING 

Under certain moist atmospheric conditions at temperatures of _50 C to 200 C, it is possible for ice to form. 
in the induction system, even in summer weather. This is due to t.he high air velocity through the carburetor 
venturi and the absorption of heat from this air by vaporization of the fuel. 

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

3.29 ENGINE ROUGHNESS . 

Engine roughness is usually due to carburetor icing which is indicated by a drop in RPM, and may be 
accompanied 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. 

Tum carburetor heat on (See Note). RPM will decrease slightly and roughness will increase. Wait for a 
decrease in engine roughness or an increase in RPM, indicating ice removal. If no change in approximately 
one minute, return the carburetor heat to uoOFF." 

If the engine is still rough, adjust the mixture for maximum smoothness. The engine will run rougar,. if 
too rich or too lean. The electric fuel pump should be switched to "ON'" and the fuel selector switched to 
the other tank to see if fuel contamination is the problem. Check the engine gauges for abnonnal readings. 
If any gauge readings are abnormal, proceed accordingly. Move the magneto switch to "L" then to '<lOR," 
then back to "BOTH." If operatio~ is satisfactory on either magneto, proceed on that magneto at reduced 
power, with mixtUre full "RICH," to a landing at the flISt available airport. 

If roughness peisists, prepareJor a precautionary landing at pilot's discretion. 

REPORT: VB-880 
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NOTE 

Partial carburetor heat may be worse than no heat at all, sin'ce it 
may m~lt 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 control to th~ full cold position. 

ISSUED: DECEM:BER 16, 1976 
REVISED: DECEMBER 18, 1980 
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PIPER AIRCRAFT CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR n 

4.1 GENERAL 

SECTION 4-

NORMAL PROCEDURES 

This section describes the recommended procedures for the conduct of normal operations for the 
Cher9kee Warrior II. All of the required (FAA regulations) procedures and those nec~ssary for operation of 
the airplane as determined by the operating and design features of the airplane 'are presented. 

Normal procedures associated with those optional syste:ms and equipment 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 all aircraft. Pilots should familiarize themselves with the 
procedures given in this section in order to become proficient in the normal operations of the airplane. 

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

The remainder of the section is devoted to amplified normal procedures which provide detailed 
information and explanations of the procedures and how to penonn 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 OPERA TIo.NS 

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

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

(a) Best Rate of Climb Speed 
(b) Best Angle of Qimh Speed 

. (c) Turbulent Air Operating Speed (See Subsection 2.3) 
(d) Maximum Flap Speed 
(e) Landing Final Approach Speed (Flaps 40· ) 
(0 Maximum Demonstrated Crosswind Velocity 

ISSUED: DECEMBER 16,1976 
REVISED: NOVEMBER 20, 1981 

79 KIAS 
63 KIAS 

111 KIAS 
103 KIAS 
63 KIAS 

17 KTS, 

REPORT: YB0.8S0 
4-1 



( 

PlPER AIRCRAFT CORPORATION 
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WALK-AROUND 

Figure 4-1 

4.5 NORl\1AL PROCEDURES CHECK LIST 

PREFUGHT CHECK 
Control wheel ... ~ ................. release belts 
Avionics .......... '. . . . . . . . . . . . . . . . . . . .. 0 FF 
Master switch . . . . . . . . . . . . .. ON 
Fuel quantity gauges . . . . . . . c4eck 
Master switch . . . . OFF 
Ignition ..... . . . . . . . . OFF 
Exterior . . . . . . ... check for damage 
Con trol surfaces . . . check for interference -

'free of ice~ snow, frost 
Hinges ',' . . . . . check for in terference 
Wings. . . . . . . free of ice, snow, frost 
Stall warning .. . ......... check 
Tie down and chocks ................... remove 
Navigation lights .......................... check 
Fuel tanks . . . . , . . . . . check supply 

Fuel tank sumps 
Fuel vents .... 
Main gear struts . 

Tires ...... . 
Brake blocks ... . 

visually - secure caps 
... , ....... drain. 
. ..... , ... ,open 

. ............ proper 
inflation (4.50 in.) 

......... " .... check 

..... , ...... ' .. check 

ISSUED: DECEl\{BER 16, 1976 
REVISED: NOVEMBER 20, 1981 

Pitot head 

Windshield . 
Propeller and spinner . 
Fuel and oil .. . 
Oil ....... . 
Dipstick .... . 
Cowling .... . 
Inspection covers 
Nose wheel tire 
Nose gear strut . 

· remove cover-
holes clear 

· ...... clean 
· ..... check 
· check for leaks 
· . . check level 
.properly seated 

· ... secure 
. secure 

· ... check 
· ... proper 

inflation (3.25 in.) 
Air inlets ............ , .. - ...... clear 
Alternator belt .......... " . .check tension 
Tow bar and control locks . . . . . . . ... , . stow 
Baggage .............. stowed properly -

secure 
Baggage door .. . . . . . . . close and secure 
Fuel strainer . . . . . . . . . . . . . . . . . drain 
Primary flight controls ....... proper operation 
Cabin door ............. close and secure 
Required papers .............. on board 
Seat belts' and harness •........... fasten/ adjust-

check inertia reel 

REPORT: VB-880 
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SECTION 4 
NORMAL PROCEDURES 

BEFORE STARTING ENGINE 

Brakes ........................ set 
. Carburetor heat , . , . . . . . " . . . . , . full OFF 

Fuel selector ..........,... desired tank 
Radios ................................. 0 FF , 

STARTING ENGINE WHEN COLD 

Throttle ............... " ... 1/4" open 
'Master switch .................... ON 
Electric fuel pump ................. ON 
Mixture ................... full RICH 
Starter . . . . . . . . . . . . . . . . . . . . . . engage 
TIU'ottle ..................... adj ust 
Oil pressure ..........;........ check 

If engine does not start within 10 sec. prime and 
repeat starting procedure. 

STARTING ENGINE WHEN HOT 

STARTING 

Master switch .................. . 
All electrical equipment . . . . . . . . . . . ',' 
Terminals, ................... connect 
External power plug .. . . . . . . . . . . . insert in 

fuselage 
Proceed with normal start 
Throttle ................. lowest possible 

RPM 
External power plug ........ disconnect: from 

" fuselage 
Master switch . . . . . . . . . . ON .. check ammeter 
Oil pressure ................... check 

WARM-UP 

Throttle .. . . . . . . . . . . . . 800 to 1200 RPM 

TAXIING 

Throttle ...................1/2" open Chocks . . . . . . . . . . . . . . . . . . . . .removed 
Master switch . . . . . . . . . . . . . . . . . . . ,ON Taxi area . . . . . . . . . . . . . '. . . . . . . . . clear 
Electric fuel pwnp ................ .ON '_ Throttle .............. . . . apply slowly 
Mixture' ................... full RICH '- Brakes ...................... check 
Starter . . . . . . . . . . . . . . . . . . . . . . engage Steering. . . . . . . . . . . . . . . . . . . . . check 
Throttle ~..................... adjust 
Oil pressure ................... check 

STARTING ENGINE WHEN FLOODED 

Throttle ............. " . . . . . open full 
Master switch . . . . . . . . . . . . . . . . . . . .ON 
Electric fuel pump , . . . . . . . . . . . . . . .. OFF 
Mixture .................. idle cut-off 
Starter . . . . . . . . . . . . . . . . . . . . . . engage 
Mixture ........... ' ......... advance 
Throttle ................... . . retard 
Oil pressure ... - .... -, ............ check 

REPORT: VB-880 
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GROUND CHF.CK 
, \ 

Throttle ............... t • •• 2000 RPM 
Magnetos ..... ' ... , ... max. drop 175 ,RPM 

.. max. dUf. 50 RPM 
Vacuum .............. ' ... S.01'7Hg. ±.1 
Oil temp . . . . . . . . . . . . . . . . . .. . . . check 
Oil pressure ................... check 
Air conditioner . . . • .. . . . . . • .. ... .. . . .. check 
Annunciator panel .. . . . . . . . . . .press-to-test 
Carburetor heat . . . . . . . . . . . . . . : . . check 
Engine is warm for takeoff when throttle can be 
opened without engine faltering. 
Electric {uel pump ................ OFF 
Fuel pressure .......... : ....... check 
Throttle ........ . . . . . . . . . . . . . retard 

ISSUED: DECEMBER 16, 1976 
REVISED: JULY .3, 1979 



" t 
\. 
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. BEFORE TAKEOFF 

Master switch .................... ON· SOFT FIELD) OBSTACLE CLEARANCE 
'Plight instruments , ...... ' .... check 
Fuel selector ..., .. ., ..... proper tank 
Electric fuel pump . . ........... ON 
Engine gauges . . ......... check 
Carburetor heat . . . . ....... , .. OFF 
Seat backs, . . . . , . . . . . . , . . , . . . erect 
Mixrure ........................ set 
Primer . . . . . . . . . . . . . . . . . . . . . .locked 
Belts/ harness ....... ' .. '0 •••••• fastened/ adjusted 
Empty seats ................. seat belts 

Fiaps ..... , ........ , 25 0 (second notch) 
Accelerate and lift off nose gear as soonas possible. 
Lift 0 ff at lowest possib Ie airspeed 
Accelerate just above ground to 52 KIAS to climb 
past obstacle height. ' 
Continue climbing while accelerating to besfrate of 
climb speed, 79 KIAS ' 
Flaps .... '. , ............. slowly retract 

snugly fastened SOFT FIELD) NO OBSTACLE 
Flaps ......................... set 
Trim tab . . 0 • • • • • • • • 0 • • • • • • • • • • • set 
Con troIs . . . . . 0 • • .'. • • • • • • • • • • • • free 
Doors ........ 0 • • • • • • •• • • • • latched 
Air conditioner . . . . . . . . . . . . . . .'. . . OFF 

TAKEOFF 

NORMAL 

Flaps ........ , , . , . , ........... set 
Tab ... , ............. , ..... , .. set 
Accelerate to 45 to 55 KIAS 
Control wheel ............ back pressure to 

rotate to climb attitude ~ 

SHORT FIELD, OBSTACLE CLEARANCE 

\ 0 
Flaps . " . . . . . . . . .f. . . . 25 (second notch)! 
Accelera te to 52 KIAS 
Control wheel . . . . ~ . . . . . .', back pressux:e to 

rotate to climb attitude 
Maintain 52 KlAS until obstacle clearance 
Accelerate to 79 KIAS after obstacle is cleared 
Flaps . . . . . . . . . . . . . . . . . . .retract slowly 

SHORT FIELD, NO OBSTACLE 

Flaps ... ' .. ' ........... , ......... UP 
Accelera te to 50 KIAS 
Control wheel . . . . . . . . . . . . back pressure to 

rotate to climb attitude 
After breaking ground accelerate to best rate of 
climb speed 7.9 KIAS 

ISSUED: DECEMBER 16, 1976 
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Flaps . . . . . . . . . . . . . . . 25 0 (second notch) 
·Accelerate and lift off nose gear as soon as possible. 
Lift off at lowest possible airspeed 
Accelerate just above ground to best rate of climb 
speed, 79 KIAS 
Flaps .... , ............ , ... slowly retract 

CLIM:B 

Best rate (flaps up) .... , .... . 
Best angle (flaps up) .. , ... , .. 
En route .. ' ........ ,. , .. 
Electric fuel pump .. . . . . . , . 

CRUISING 

79 KIAS 
63 KIA.S 
87 KIAS 

, ... OFF at 
desired altitude 

Reference performance charts and Avec-Lycoming 
Operator's Manual. 
Nonnal max power ........... ~ .... 75% 
Power' .. '. , ...... ~ .... , set per power table 
MiX ture ."................,. adjust 

DESCENT 

N'ORMAL 

Throttle ............................ 2500 rp m 
Airspeed .................. 0 •••• 0 0 ••• 126 KIAS 
Mixture .......................•..... ;.... rich 
Carburetor heat .................. ON if required 

REPORT: VB-880 
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SECTION 4 
NORMAL PROCEDURES 

DESCENT 

POWER OFF 

Carburetor heat ... 0 • 0 •••••• 0 ••• ON if required 
Throttle 0 0 •••• 0 •••• , , ••••••••••••••• 0 •• closed 
Airspeed ..... 0 •••••••• 0 • 0 • 0 ••• 0 • o. as required 
Mixture .... 0 • 0 •• 0 • 0 ••••••••••• 0 ••• as required 
Power ...... verify with throttle every 30 seconds 

APPROACH AND LANDING 

Fuel selector ..... ~ . . . . . . . . . proper tank 
Sea t backs . . . . . . . . . . . . . . . . . . . . . erect 

f Belts/ harness ........ 0 • 0 •••••••• 0 • fasten/ adjust 
Electric fuel pump ... 0 0 • • • • • • • • • • • .ON 
Mixu're ......................... set 
.Flaps ............. , , set - 103 KIAS max 
Air conditioner . 0 • • • 0 • • • • • • • • • • • • OFF 
Trim to 70 KIAS 
Final approach speed (flaps 4Cf) . . . • . 63 KlAS 

STOPPING ENGINE 

Flaps ... , . . . .. .. 0 •••• ' •••••• retract 
Electric fuel pump ........ . . . . . 0 •• OFF 
Air conditioner •. . . . . . . . . . . . 0 • • • • OFF 
Radios .... , .................. OFF 
Throttle .......... . . . . . . . " . . .full aft 
Mixture ... 0 • • • 0 • • • • • • • • • • idle cut-off 
Magnetos 0.................... OFF 
Master switch . . . . . . . . . . . . . . . . . . . OFF 

PARKING 

Parking brake . . . . . . . . . . . . . . . . . . . . set 
Control wheel . ~ . . . . . " . . . secured with belts 
Flaps . . . . . . . .'. . . . . . . . . . . . . . . full up 
Wheel chocks .. . . . . . . . . . . . . . . . in place 
Tie downs . . .'. . . . . .'. . . . . . . . . '. . secure 

REPORT: VB-880 
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PIPER AIRcRAFT CORPORATION 
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4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL) 

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

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 9perational status, computation of weight and C.G. limits, takeoff distance and 
in·f1ight performance. A weather brie'fing 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. 

Upo.n entering the cockpit, release the seat belts securing the control wheel. Turn off all avionics eqUiP-I 
ment. Turn the master switch "ON'" and check the fuel quantity gauges for sufficient fuel. After the fuel 
quantity check is made turn the master switch "OFF'9 and check that the ignition switch is 640FF." 

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 and navigation lights should now be made. Turn the 
master switch "ON." Lift the detector while checking to determine if the hom is actuated and check that 
the navigation lights are illuminated. The master switch should be returned to the '&OFF'" position after the 
checks are complete. . " ' 

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

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 comer of the tank. The fuel strairier is equipped 
with a quick drain located on the front lower comer of the firewall. Each of the fuel tank sumps should be 
drained flrst. 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. 

CAUTION 

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

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

ISSUED: DECEMBER 16, 1976 
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SECl10N4 PIPER: Am.CtiAFr'~&RPORATION 
NORMAL PROCEDURES PA .. :zs..161"CHEROKEE II 

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

Next, a complete check of 'the landing gear. Check the main gear shock struts for proper inflation. 
There should be 4.50 inches of strut exposure under a 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. 

Ren:tove 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. 

StOWtlH~ 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 contruls operate properly. Close and secure 
the cabin door and check that all the required papers are in order and in the airplane. 

Fasten the seat belts and shoulder harness an4 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 J it 
must be connected to the seat belt. and adjusted to allow proper 
accessibility to all controls including fuel selector, flaps, trim, etc., 
while maintaining adequate restraint for the occupant. , 

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 &t.QW and the carburetor heat lever moved to the full 
,OFF position .. The fuel selector should then be moved to the desired tank. Check,to make sure that all the 
radios are 0 FF. ' . ' 

ISSUED: DECEMBER 16, 1976 
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PlPER AIRCRAFT CORPORATION 
PA-28 .. 161, CHEROKEE NORMAL 

4.13 STARTING ENGINE 

(a) Starting ~ngine When Cold 

Open the throttle lever approximately 1/4 inch. 'Tum ~'ON" the master switch and the 
electric fuel pump. 

Move the mixture control to full'''RICH'' and engage the starter by rotating ~e magneto 
switch clockwise. When the engine fIres, release the magneto switch, and move the throttle to the 
desired setting. 

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

(b) Starting Engine When Hot 

Open the throttle approximately 1/2 inch. Turn "ON" the master switch and the electric 
fuel pump. Move the mixture control lever to fuU 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. 

(c) Starting Engine When Flooded 

The throttle lever should be full "OPEN." Tum "ON" the master switch and turn HOFF;' 
the electric fuel pump. Move the mixture con'troliever 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. 

(d) 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. 

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

After the engine has started, reduce power to the lowest possible RPM, to reduce spark1."'1g, 
and disconnect the jumper cable from the aircraft. Tum the master switch ON and check the 
alternator ammeter for an indication of output. DO NOT ATI'EMPT FLIGHT IF THERE IS NO 
INDICATION OF ALTERNATOR OUTPUT. 

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 
cI'a;1lking capabilities, but will not increase the amperage. 

. ISSUED: DECEMBER 16,,1916 
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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 momentaIilY while the starter is engaged. If cranking speed 
increases, the ship's battery is at a higher level than the external 
power supply. 

When the engine is ruing evenly, advance _ the throttle to 800 RPM. If oil pressure is not indicated 
within thirty seconds, stop the engine and detennine the trouble. In cold weather it will take a few seconds 
longer to get an oil pressure' indication. If the engine has failed to start, refer to the Lycoming Operating 
Handbook, Engine Troubles and Their Rerned~es. 

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

REPORT: VB-880 
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4.15 WARM-UP 

Warm-up 'the engine at 800 to 1200 RPM for not more than two minutes in warm 'weather 
minutes in cold. Avoid prolonged idling at low RPM, as this practice may result 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 no~ 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. ' 

4.1 7 T AXllNG 

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

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

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

Avoid holes and ruts when taxiing over un~en 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. 

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 SO RPM. Operation on one magneto 
should not exceed 10 seconds. ' 

Check the vacuu~ gauge; the indicator should read 5.0" ± .1" 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 takeoff to be sure the control 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 unfl1tered. . 

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 
preven t loss of power during takeoff should the engine driven pump fail. Check both oil temperature and 
oil pressure. The temperature may be low for some time if the engine is being run for the fITst time of the 
day. The en.gi~e ·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 part~cular takeoff shou14 be considered prior to executing the take,off procedure. 

Tum "ON" the master switch and check and set all of the flight instruments as required: Check the 
fuel selector to make sure 'it is on the proper tank (fullest). Tum "ONn the electric fuel pump and check 
the engine gauges. The carburetor heat should be in the HOFF" position. 

All seat backs should be erect and the seat belts and shoulder harness fastened. 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 
accessibility to all controls including fuel selector, flaps, trim, etc., 
while maintaining adequate restraint for the occupant. 

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

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

NOTE 

The mixture should be set FULL RICH except a- mmunum 
amoun t of leaning is permitted for smooth engine operation when 
taking off at high elev~tion. 

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. 

4.23 TAKEOFF 

The normal takeoff technique is conventional. The tab should be set slightly aft of neutial, with the 
exact setting determined by the loading of the airplane. Allow the airplane to accelerate to 45 to 55 KIAS 
depending on the weight of the aircraft and ease back on the control wheel to rotate to climb attitude. 
Premature raising of the nose or raising it to an excessive angie will result in a delayed takeoff. After 
takeoff~ let the airplane accelerate to the desired climb speed by lowering the noSe slightly. 

Takeoffs are nonnally .made with flaps up; however, for short field takeoffs and for takeoffs under 
difficult conditions such as deep grass or a soft surface, total distances can be reduced appreciably by 
lowering the flaps to 25° anei rotating at lower airspeed. 

, , 

A short field takeoff with an obstacle clearance is accomplished by first iowering the flaps to 25 (I • 

Apply full .power before brake release and accelerate to 52 KIAS and rotate . .!r1aintain 52 KIAS until 
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obstacle. clearance is attained. After the obstacle has been cleared, accelerate to 79 KIAS and then slowly · 
retract the flaps. . 

A short field takeoff with no obstacle is accomplished with no flaps and applying full power 
brnk~ release, lift off at 50 KIAS and accelerate to be~t rate of climb speed, 79 KIAS. 

. . , 

Takeoff from a soft field with an obstacle clearance requires the use of 25 0 flaps. Accelerate the 
airplane and lift the nose gear off as soon as possible and lift off at the lowest possible airspeed. Accelerate 
just above the ground to 52 KIAS to climb past obst'acle clearance height. Continue climbing while 
accelerating to the best rate of climb speed, 79 KIAS and slowly retract the flaps. 

For a soft field takeoff without an obstacle to clear, extend the flaps 25° , accelerate the airplane and 
lift the nose gear off as soon as possible,. Lift off at the lowest possible airspeed. Accelerate just above the 
ground to the best rate of climb speed, 79 KIAS and retract the flaps while climbin'g out. 

4.25 CLWB 

The best rate of climb at gross weight will be obtained at 79 KlAS. The best angle of climb may be 
obtained at 63 KIAS. At lighter than gross weight these speeds are reduced somewhat. For climbing en. 
route, a speed of 87 KIAS is recorn.rnended. This will produce better forward speed and increased visibility 
over the nose during the climb. ' 

When reaching the desired altitude, the electric fuel pump may be turn-ed off. 

4.27 CRUISING 

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

The normal maximum cruising power is 75% of the rated horsepower of the engine. Airspeeds which 
may be obtained at various altitudes and power settIngs can be 'detennined from the perfonnance graphs 
provided by Section 5. 

Use of the mixture control in cruising flight reduces fuel consumption significantly, especially at 
higher altitudes, 'and reduces lead deposits when the alternate fuels are used. During letdown and low power 
flight operations, it may be necessary to lean because of excessively rich mixture. The mixture should be 
leaned during cruising operation when 75% power or less is being used. If any dqubt exists as to the amount 
of power being, used, the mixture should be in the FULL RICH position for all operations .. Always enrich 
the mixture before increasing power settings. 

To lean the mixture, disengage the lock and pull the mixture' control until the engine becomes rough, 
indicating that. the lean mixture limit has been reached in the leaner cylinders. Then enrich the mixture by 
pushing the control towards' the instrument panel until engine operation becomes smooth. When leaning, 
carefully observe the temperature mstruments. 

Always'remember that the electric fuel pump should be turned "ON" before switching tanks, and 
should be' left on for a short period thereafter. In order to keep the airplane in best lateral trim during 
cruising flight, the fuel 'should be used alternately from each tank. It is recommended that one tank be used 
for one hour after takeoff, then the other tank be used for two hours; then return to the first tank, which 
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will have approximately one and one half hours of fuel remaining if the tanks were ftill at takeoff. ll1e 
second tank will contain approximately one half hour of fuel. Do not run tanks completely dry in flight. 
The electric fuel pump should be normally HOFF" so that any malfunction of the engine driven fuel pwnp 
is immediately apparent. If signs of fuel starvation should occur at any time during flight. fuel exhaustion 

.. should be suspected, at which time the fuel selector. should be immediately positioned to the other tank 
and the electric fuel pump switched to the '~ON" position. 

4..28 DESCENT 

NORMAL 

To achieve the performance on Figure 5-25 the power on descent must be used. The throttle should beset 
for 2500 RPM, mixture full rich and maintain an airspeed of 126 KIAS. In case carburetor ice is encountered 
apply full carburetor heat. . 

POWER OFF 

If a prolonged .power off descent is to be made. apply full carbu retor 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 t hen 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. 

4.29 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 the inertia reel checked. 

NOTE 

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

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

Tum the electric fuel pump "ON" and tum the air conditioner "OFF." The mixture should. be set in 
the full "RICH" position .. 

The airplape should be trimmed to an initial-approach speed of about 70 KIAS with a final-approach 
speed of 63 KIAS with flaps extended to 40°. The flaps can be lowerea at speeds up to 103 KIAS, if 
desired .. 

REPORT: VB-8SO 
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The mixture control should be kept in full URICH?' position, to 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 
critical in case of a go-around. Full throttle operation with carbUretor heat on can cause detonation. 

The amount of flap used during landings and the speed of the aircraft at contact with the runway 
should be varied according to the land:ng surface and conditions of wind and airplane loading. It is 

'generally good practice to contact the ground at the minimum possible safe speed consisten t with existing 
condi tions. 

N onnally, the best technique for short and slow landings is to use full flap and enough power to 
main tam the desired airspeed and approach fligh t path. Mixture should be full "RICH,~' fuel on the fullest 
tank, and electric fuel pump "ON." Reduce the speed during the flareout ~d contact the ground close to 
the stalling speed. After ground con tact 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 hlgher 
than normal speeds with partial or no flaps. 

4.31 STOPPING ENGINE 

At the pilot's discretion, the flaps should be raised and the electric fuel pump turned "OFF.'7 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 full aft to avoid engine 
vibration while stopping. Then the magneto and master switches must be turned "OFF." 

4.33 PARKING 

NOTE 

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

NOTE 

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

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

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

The stall characteristics are conventionaL An approaching stall is indicated by a stall warning hom 
which is activated between five and ten KTS above stall speed. Mild airframe buffeting and gen tIe pitching 
may also prec~de the stall. . 

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

NOTE 

The stall warning system is inoperative with the master switch 
"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 hvm is actuated. The master switch should be returned 
to the "OFF" position after the check is complete. . 

4.37 TURBULENT AIROPERAnON 

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

4.39 wrlGHT AND BALANCE 

I t is the responsibility of ~e owner and pilot JO q.etennine that the airplane remains within the 
allowa~le weight vs. center of gravity envelope while in flignt. . 

t I 

For weight and balance data, refer ~o Section 6 (Weight and Balance). 
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5.1 GENERAL 

SECTION S 

PERFORMANCE 

All 'of the required (FAA regulations) and complementary 'perfonnan~ information applicable to this 
aircraft is provided by this section. 

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

5.3 INTRODUCTION TO PERFORMANCE AND FLIGHT PLANNING 

The perfonnance infonna tion presented in this section is based on. measured Flight Test Data 
corrected to I.e.A.O. standard day conditions and analytically expanded for the various parameters of 
weight, altitude, temperature', etc. 

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

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

'.,. ~E.MEMBER! To get chart performance, follow the chart procedures. 

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

WA.RNING, 

Performance information derived. by extrapolation beyond the 
limits shown on the charts'should not be used for flight planning· 
purposes. 
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5.S FLIGHT PLANNING EXA.M[PLE 

(a) Aircraft Loadmg 

The first step in planning our flight is to calculate the auplane 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 delivered from. the factory has been entered in 
Figure 6 .. S. If any alterations to the airplane have been made effecting weight and balance, 
reference to the aircraft logbook and W~ight and Balance Record (Figure 6 .. 7) should be made to 
determine the current basic en:tpty weight of the airplane. 

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

After proper utilization of the information provided we have found the followmg weights 
for consideration in our flight planning example. 

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

(1) Basic Empty Weight 1391 Ibs. 
(2). Occupants (4 x 1701bs.) 6801bs. 
(3) Baggage and Cargo 50 Ibs. 
(4) Fuel (6 Ib/gal x 30) 1801bs. 
(5) Takeoff Weight 2316 lbs. 
(6) Landing Weight 

(a)(S) minus (g)(1), (2316 lbs. minus 134.4 Ibs.) 2181.6 Ibs.1 

Our takeoff weight is below theinaximum of 23251bs. and our weight and balance 
calculations have detennined our C.G. position within the approved limits. 

(b) Takeoff and Landing 

Now that we have determined our aircraft loading, we must consider all aspects of our 
takeoff and landing. 

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

Apply the departure airport· conditions .and takeoff weight to the appropriate Takeoff 
Perfonnance graph (Figures 5-5 and 5-6 or 5-7 and 5-8) to determine the length of runw-ay 
necessary for the takeoff and/or the barrier distance. . 

The landing. distance calculations are performed in the sante manner using the existing 
conditions· at the destination airport and, when established, the landing weight. 
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The conditions and calculations for our example flight are listed below. The takeoff 
landing, distances required for our example flight have fallen well below the available runway 
lengths. 

( 1 ) ,Pressure Al ti tude 
(2) Temperature 
(3) Wind Componen t , 
(4) Runway Length Available 
(5) Runway Required 

, NOTE 

Departure 
Airport 

1500 ft .. 
80°F (27°C) 

15 KTS (Headwind) 
4800 ft .. 
2100 ft. * 

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 cHmb, cruise and 
descent performance. 

(c) Climb 

Destination 
Airport 

2500 ft. 
75°F (24°C) 

OKTS 
7600 ft~ 

1190** 

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

The desired cruise pressure altitude and corresponding cruise outside air temperature values 
are the rust variables to be considered in determining the climb components from the Time, 
Distance, and Fuel to Climb graph (Figure 5-13), After the time, distan<;e and fuel for the cruise 
pressure altitJlde and outside air temperature values have been ~stabijshed, apply the existing 
conditions at the departure field to graph (Figure 5-13). Now, subtract the values obtained from 
the gI;aph for the field of departure conditions from those for the cruise pressure altitude. 

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

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

(I) 
(2) 
(3) 
(4) 
(5) 

Cruise',Pressure Altitude 
Cruise OAT' 
Time to Climb (10.0 min. minus 2.5 min.) 
Distance to Climb (13.5 miles minus 3.5 miles) 
Fuel to Climb (2 gal. minus .5 ga~) 

*reference Figure 5-6 
**reference Figure 5 .. 29 

***reference Figure 5-13 
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(d) Descent 

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

Utilizing the cruise pressure altitude and OAT we determine the basic time, distance· and 
fuel for descent (Figure 5-25). 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 values from the graph (Figure 5-25). Now, subtract the values obtained 
from the field conditions from the values obtained from the cruise conditions to fmd 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 our 
example are shown below. 

(1) Time to Descend (6.5 min. minus 3.5 min.) 
{2} Distance to Descend (.14 miles minus 7.5 miles) 
(3) Fuel to Descend (1.0 gal. minus .. 5 gal.) 

(e) Cruise 

3.0 min.$ 
6.5 miles$ 

.5 gal. ~ 

Using the total distance t.o be traveled during the flight, subtract the previously calculated 
distance to c1im-b and distance to descend to establish the total cruise distance. Refer to the 
appropriate Avco Lycornin!, 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 Cruise Performance graph (Figures 5-15 through 
5-18). 

Calculate the cruise fuel consumption for the cruise power setting from the information 
provided by the Aveo 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 multip·lying the cruise fuel consumption by the cruise time. 

The cruise calculations established for the cruise segment of our flight planning example are 
as follows: 

(1) 
(2) 

Total Distance 
Cruise Distance 
(e)(l)minus (c)(4) minus (d)(2), (300 minus 

10 miles minus 6.S miles) 
(3) Cruise Power, Best Economy Mixture 
(4) Cruise Speed 
(5) Cruise Fuel Consumption 

300 miles 

283.5 miles 
75% rated power (2645 RPM) 

118 KTS T AS$$ 
8.5 GPR 

(6) Cruise Time 
'(e)(2) divided by (c)(4), (283.5 miles divided by 118 KTS) 2.40 MS. 

(7) Cruise Fuel . 
(e)(5) multiplied by (e)(6), (8.5 GPH multiplied by' 2.40 hIs.) 

.*reference Figure 5-25 
**reference Figure 5-1·7 
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(0 Total Flight Time 

The total flight time is determined by adding the time to climb, the time to descend amd the 
. cruise time. Remember! The time values taken from the climb and descent graphs are in minutes 

and must be converted to ,hours before adding them to the cruise time. 

The following flight time is required for our flight planning example. 
( 1 ) T ota! Flight Time 

(c)(3) plus (d)(1) plus (e)(6), (.13 hrs. plus .OS hrs. plus 2.40 hn.) 

(g) Total Fuel Required 

2.58 hrs. 

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

The total fuel calculations for our example flight plan are shown below. 
( 1) Total Fuel Required 

(c)(5) plus (d)(3) plus (e)(7), (1.5 gal. plus .5 gal. plus 20.4 gal.) 
(22.4 gal. mUltiplied by 6 Ib/ gal.) 

224 gaL 
134.4 Ibs. 
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5.7 PERFORMANCE GRAPHS 

Figure 
No. 

5 .. 1 
5 .. 3 
5 .. 5 
5-6 
5-7 
5-8 
5-9 
5-10 
5-11 
5-13 
5-15 
5-16 
5-17 
5 .. 18 
5-19 
5-20 
5-21 

·5-22 
5~23 
5 .. 25 
5-27 
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Gross weight: 2170 100. 
Angle of bank: 20 to 

Flap position: 40$ 
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-40 -20 O. 20 ) 'oC 
OUTSID£ AIR lEMP. 

Example: 
. Departure airport pressure altitude: 1500 ft. 
Departure airport temperature: 80B F 
Weight: 23251bs. 
Wind: 15 KTS headwind 
Ground roll: IISP ft. 
Lift..off speed: 50 KJAS 
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NORMAL SHORT FIELD GROUND ROLL DISTANCE .. NO .OBSTACLE 

Figure 5-5 
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Example: 
Departure airport p'ressure altitude: 1500 ft. 
Departure airport temperature: 80 fll F 
Weight: 23251bs. . 
Wind: 15 KTS headwind 
"Distance over 50 ft. barrier: 2100 ft. 
Lift-off speed: 50 KIAS 
Barrier speed: 55 KIAS 

NORMAl.;. SHORT FIELD TAKEOFF DISTANCE D NO OBSTACLE 
.' 

Figure 5-6 
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OUTSIDE AIR TEMP. 

Example: 
Departure airport pressure altitude: 1500 ft. 
Departure airport temperature: 80Ci>P 
Weight: 21751bs. 
Wind: 15 KTS headwind 
Ground roll: 975 ft. 
Lift-off speed: 48 KIAS 
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OBSTACLE CLEARANCE SHORT FIELD GROUND ROLL DISTANCE 

FigUre 5-7 . 
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Example: 
Departure airport pressure altitude: 1500 ft. 
Departure airport temperature: 8<1' F 
Weight: 217.5 lbs. 
Wind: 15 KTS headwind 
Distance over 50 ft. barrier: 1600 ft. . 

. Lift-off speed:' 48 KIAS 
Barrier speed: 53 KlAS 

OBSTACLE CLEARANCE SHORT FIELD TAKEOFF DISTANCE 

Figure 5-8 
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Example: 
Cruise pressure altitude: 5000 ft. 
Cruise OAT: 60° F 
Cruise power: 75% . 
Engine RPM: 2645 
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Example: , 
Cruise pressure altitude: 5000 ft. 
Cruise OAT: 6Cf.F 
Cruise power: 75% 

, Engine RPM: 2620 
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·20 o 20 20 
~ 

30 40 

I I I 
I I FUEL. TIME AND DISTANCE TO CLIMB 

-20 ·10 0 

OUTSIDE A.IR TEMPERATURE 

Example: 
Departure airport pressure altitude: 1500 ft. 
Departure airport temperature: 80° F (21oC) 
Cruise pressure altitude: 5000 ft; 
Cruise OAT: 60° F (l6°C) 
Time to climb"(lQ min. minus 2.5 min.): 7.5 min. 
Distance to climb (13.5 miles minus 3.5 miles): 10 nautical miles 
Fuel to climb _(2 gal. -minus .5 gal.): 1.5 gal. 

FUEL. TIME AND DISTANCE TO CLIMB 
Figure 5-13 -
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Example: 
Cruise pressure altitude: 5000 ft. 
Cruise OAT: 60 OF 
Cruise power,: 75% best power mixture 
Cruise speed: 1 ~ 6.5 KTS TAS 

BEST POWER CRUISE PERFORMANCE (SERIAL NOS. 28-7716001 THROUGH 7716323) 
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OUTSIDE AIR TEMP., 

Example: 
Cruise pressure altitude: 5000 ft. 
Cruise OAT: 60°F 

Of 

°C 

i 
i 

; 

I 
! 

r 

I 

Cruise power: 75% best power mixture 
Cruise speed: 122.5 KTS TAS 

l : I I; J 
, 

1ft , 1 
1'--,- ..... - :-,1--- - .,-- l n rr- r-ilj~l 

, 
! / I U 7a 

I ,i f 
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90 100 110 1'20 130 

TRUE AIRSPEED KTS. 
NOTE: SUBTRACT 7 IHS. If WHEEL 

fAIRINGS ARE NOT INSTALLED. 

BEST POWER CRUISE PERFO RMANCE (SERIAL NOS. 28-7816001 AND UP) 

Figure 5-16 

I 
I 
1 
j 
I 

i 
! 

I 

I 
I 

I 

I 

: 

, 

: 
I 
I 

! 
I 
i 
j 
: 
I 
I 

REPORT: VB-880 . 
5-22 

ISSUED: DECEMBER 16,1976 
REVISED: JULY 11. 1971 

f' 
~ 



PIPER AIRCRAFT CORPORATION 
PA ... 2S-161', CHEROKEE WARRIOR II 

-, - I I '. I , I ,II I I I I ~ I I I I • 
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OUTSIDE AIR TEMP. 

Example: 
Cruise pressure altitude: 5000 ft. 
Cmise OAT: 60° F 
Cruise power: 75% best economy mixture 
Cruise speed: 112.5 KTS TAS 

TRUE AIRSPEED • KTS. 
NOTE: SUBTRACT 2KTS. If WHEEL 

FARINGS ARE NOT INSTALLED. 

120 

, \ 

t 

I 
! 

BEST ECONOMY CRUISE PERFORMA:NCE (SERIAL NOS. 28 .. 7116001 THROUGH 7716323) 

Figure 5-17 

ISSUED: DECEMBER 16,.1976 
REVlSED:,JULY 11, 1977 
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PIPER AIRCRAFT CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR II 

j I / I ill! / 
F---F.~----'OOOO+-~~I~-+-NO~'T-E~-+I-+-r~~/~#if~~I~-+-+~~~+-~~-+-I+l~/~! ~ 

ADO .6 NAUTICAL MIles FOR L 'I J ! I I 
I---T-+-+-+--+--+--+--It--+- EACH OEGREE CENTIGRADE -t--ir--H-i-+~---;.I-+--I--;-"""l--+-+-+--'I--+--+++-+-!f-+--+--I 

:,. ABove STANDARD TEMP. 1 11 I ./ I J I Ii 
1--I-+--+--lI () I I ERATURE AND SUBTRACT 1 I,ll ' II ~ 

j 0 NAUTICAl. MILE FOR EACH I I 1/ I 
.....---·1- I r-8000· ....... r-- DEGREE CENTIGRADE I :1 I I'! 

• w . SELOW STANDARD TEMP· / J I i 'I 
1--!-+-+--lI § t: r- ER~ TURE. r I I ·-tI--+-1ft-55-+f%-+-il -+-....l1--t-!--+--+--+!-!--+~/~-1H-5.J...5J-%+! -t-""';il-...-l 

~ ~ POW9R '+-6+5%++--r--I---+---j; -+--+-+-+-power I 66% 

~-+-+--lI ffi Q \ 75% I , I 75% I I 
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I 
3- ~ -6000- ~ 1I I I, I 

...-r-+-+-r -4:E - I 1 / i 
! ~ _ ~ 1 I/.L J J J 1 I i 

1--1;-+1 ----lI g ~ t J iJ , NOTE 11 / I I 

I 

! « I::;) / 1 I RANG E M.A Y BE REOUCED --++-+-,-tf-!J -+-j1t---t-'-f--Io-+-i 
, 0 BY UP TO 2% IF WHEEL J 

I 7- Z r-4000- ~ I / FAIRINGS ARE NOT INSTAL. """'lJM--+1"""'!Jf--+-fj+-+--+--+--F-I 
t---+-+--t '" W J L LED. 

~ f I I ! V J I 1/ 
L 1/ I 1'/ 

f 1 I I I 
1/1 

RANGE - NAUTICAL MILES 
{INCLUDES DISTANCE TO CLIMB AND DESCEND} 

.~ Example: 
Cruise pressure altitude: 5000 ft. 
Cruise OAT: 16° C (11 0 C above standard) 
Cruise power: 75% best power mixture 
Range w/45 min. reserve @ 55% power: 476 + (.6 xII) = 482.6 nautical miles 
Range wIno reserve: 533 + (.6 xli) = 539.6 nautical miles 

BEST POWER MIXTURE RANGE (SERIAL NOS. 28 ... 7716001 THROUGH 1716323) 

Figure 5-19 

ISSUED: DECEMBER 16, 1976 
REVISED: JULY 3, 1979 

REPORT: VB-880 
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SECTION S 
PERFORMANCE 

-28-161 
I--I--+--t-"I---t-"'t--t--I"- B EST PO R M I XT . f',J G E -+-+-+-+--1--+--+-4-1 

-~-.~-n-1 :W?O 
I 

Example: 

(MIXTURE LEANED PER LYCOMING INSTRUCTIONS) NO RESERVE 
GROSS· WEIGHT 2325 LBS.~ NO WIND 

·48 GAL. USUABlE FUEL. WHEEL FAIRINGS INSTALLED ;! J Ii 
I I' A ~ 4~'~--N"";"~ R1 e--s-:'"e;;:"'R+v;""';;e "!""', """i--'=, -+-IF--t-+........j=.l/fJ,i~1 

I iIi @55%POWER i ~ '/! 
I; I BeST ECONOMY ~IXTU~E !. I i 

I I 
I IJ I II 

RANGE - NAUTICAL MilES 
(INCLUDES DISTANCE TO CLIMB ANa DESCEND) 

Cruise pressure· altitude: 5000 ft. 
Cruise OAT: 16°C (I 1°C above standard) 
Cruise power: 7Sq} best power mixture 
Range w.i45 min. reserve @ 550/( power: 501 + (.6 x ., 1)= 507.6 nautical miles 
Range wino reserve: 561 +. (.6 x I I) = 567.6 nautical miles. 

BEST POWER MIXnJRE RANGE (SERIAL NOS. 2s..7S 1 600 1 AND UP) 

Figure 5-20 

REPORT: VB-8BO 
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-PIPER AIRCRAFT CORPORA nON 
PA .. 28-161, CHEROKEE WARRIOR n 

BEST EC 
-28-161· 
Y MIXf-URE ~ANG 

(MIXTURE lEANED PER LYCOMING INSTRUCTIONS) 
GROSS WEIGHT 2325 lBS •• NO WIND 

·9 f-120?O 
48 GAL USABLE FUEL, WHEEL FAIRINGS INSTALLED NO RESERVE - I 1 1 I J I I I !I A I 

(,j 
45 MIN. RESERVE / /1 I 

I) I 
t 

~TI5!?' P~WER I I Non il I 
w I I -, I. I 1 / -6 a:: -10000 1- NOTE: RANGE MAV BE REDUCED 
:':) I BY UP TO 2% IF WHEEl. I I I- ADO .7 NAUTICAL MIl.E FOR 
<I: w - - EACH DEGREE CENTIGRADe -, I FAIRINGS ARE NOT INSTAl.. / 
a:: c _ ABOVE STANDARD TEMP· LEO. 
w ::::> - 1 / I I A. I- ERATURE AND SUBTRACT I I 
:E S ...- - 1.1 NAUTICAL MILES FOR I j / I w _ EACH DEGREE CENTIGRADE -1 I- ---eooo 41( i--
Q w BE1.0W STANDARD TEMp· I I I I 
a:: a: - -ERATURE J 1 I· I :::> I -I I I <I: 
Q en V 

- 6/~% ~6% ~OWER 7~%- ~~%POWER-tf.l Z w ~~% '""65% 
~ -6000 

a:: I -, 
3 Q., 

(IJ / / I / I 
I 1 .L _I I 

I I I ~ 

7'r--i--4000 I I 7 f I I I 
l 7 II I i 

I / V J J J 
I I II J I I 
I ~I 

J I II I II 11 r--r-.2000 II I "II j V 
I " I I 

/ 7 ~ I. II f 
Hi SEA lEVEL 

:j r V V II I 
600 520 640 S60 580 600 I 580 800 620 640· &60 

RANGE - NAUTICAL MILES 
€INCLUDES DISTANCE TO CLIMB AND DESCEND) 

Example: 
Cruise pressure altitude: -- 5000 ft. 
Cmise OAT: 16°C (lIOC above standard) 
Cruise power: 75% best economy mixture 
Range w /45 min. reserve @ 55% power: 540 + (.7 x II) = 547.7 nautical miles· 
Range wi no reserve: 602 + (.7 x 11) = 609.7nautica.l miles 

680 

BEST ECONOMY MIXTURE RANGE (SERIAL NOS. 28-7716001 THROUGH 77~6323) 

Figure 5-21 

ISSUED: JULY 11,1977 
REVISED: JULY 3, 1979 

REPORT: ¥Ba8S0 
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SECTION 5 
PERFORMANCE 
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15 ~EA LEVEL 

Example: 

-28-161 

PIPER. AIRCRAFT CORPORATION 
, PA .. 28 .. 161, CHEROKEE WARRIOR n 

BEST EC IV MIXT E RANGE 
(MIXTURE LEANED F*t:M LYCOMING INSTRUCTIONS) 

GROSS WEIGHT 23?5 LBS., NO WIND I 

48 GAL USUABLE FUEL, WHEEL FAIRiNGS INSTALLED : NO RESERVE 
, I J!j~5 MI~. ~E~ERIVel I I I -// I I 

I , : I I I III AT 55% POWER : I ! V I 
I I I Ii i I ! ! i I J 
I I i " I ! ! I r I 

i 

I I I 1 / t i I I 
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I I ' I I , V I 
w \ A I II 1 I : 

I Q 
I II 1/ 1/ I -/ ;::) 

I-
POWER II I I POWER'/ V 1/ ! 

5 
165%/ /55% !lS5% I « 75% i I 75% 65%/ 

w I I I I I I I I / I I i a:: 
:;, 1/ I V, NOTE / / I ! tJ) ~~NGE MAY BE REDUCED en V il ! w BY UP TO 7% IF WHEEL. I ; 

a: 
I I I 

FAIRINGS ARE NOT INSTAL; 
i 1/ I Q,. LEO, I I 1 

, I I 11 , I NOTE " I / j 
ADD ,7 NAUTICAL MILE FOR " / 4 I i J I ! :-- EACH DEGREE CENTIGRADE 
ABOVE STANDARD TEMPER- I ~ I I I I / I 
ATURE AND SUBTRACT 1.1 
NAUTICAL MILES FOR EACH I 1 1 I J / v 
o EG R Ef! C ENTl G,A ADE ,I 
BELOW STANDARD TEMPER· f 1 1 j I ATURE 1/ 

1 V I I I I I 
I I II / I II ' 

1 I If I 
II I I J 'j I I / 

,~ I 'i, ~ / VV 'f 
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RANGE - NAUT'ICAl MilES 
(INCLUDES DISTANCE TO CLIMB AND DESCEND) 

J 

I 

I 
! 

I 
! 
I 
I 

700 

Cruise pressure altitude: 5000 ft. 
Cmise OAT: 16°C (II °C above standard) 
Cruise power: 75% best economy mixture 
Range w/45 min. reserve @ 55% power: 567 + (.7 xII):: 574.7 nautical miles 
Range wi no reserve: 635 + (.7 x 11) :: 642.7 nautical miles 

BEST ECONOMY MIXTURE RANGE (SERIAL NOS. 28-7'816001 AND UP) 

Figure 5-22 

REPORT: VB .. 880 
5-28 

ISSU~D: JULY 11, 1977 
REVISED: JUL Y 3, 1979 

r: 
. \. 



\ 

PIPER AIRCRAFT CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR n 

<II1II 1 
I I I I I I I I 

BEST eCONOMY MIXTURE PER LYCOMING iNSTRUCTIONS 
48 GALLONS USEABLE FUEL 
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l I 
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1 I 

I 
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I I II 
1 1 I II 

SEA lEVEL 
4 5 6 7 8 4 6' 8 1 8 

ENDURANCe: - HOURS 
(INCLUDES TIME TO CLIMB & DESCEND) 

Example: 
Cruise pressure altitude: SOOO ft. 
Cruise power. 75% best economy mixture 
Endurance w/45 min. reserve @ 55% power. 4.85 hrs. 
Endurance wino reserve: 5.45 hrs. 

ISSUED: JULY t 1, 1977 
REVISED: JULY 3, 1979 

ENDURANCE 

Figure 5 .. 23 

I 
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SECTION 5 
PERFORMANCE 

PIPER· AIRCRAFT CORPORATION 
PA-28-161, CHEROKEE WARRIOR IT 

PA-28-161 
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FU~L. TIME DISTANCE TO DESCEND 
, i 

-20 -10. o 10 20 30 

OUTSIDE AIR TEMP. 

Example: 
Destination ~irport pressure altitude: 2500 ft. 
Destination airport temperature: 75° F (240 C) 
Cruise pressure altitude: 5000 ft. 
Cruise OAT: 60°F (16°C) 
Time' to descend (6.5 min .. minus 3.5 min.): 3 min. 

Distance to "descend (14 miles minus 7.5 miles): 6.5 nautical miles -
Fuel to descend: (I gaL minus .5 gat): .5 gal. 

FUEL 9 TIME AND DISTANCE TO DESCEND 

Figure 5-25 
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PIPER AIRCR.AFr CORPORAnON 
PA .. 2s..161, CHEROKEE WARRIOR 
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Example: 
Cruise pressure altitude: 5000 ft. 
Terrain pressure altitude: 2000 ft. 

"'" 

PA-28-161 
FO ,NeE 

WEIGHT 2325 lBS. PROP WINDMllU~G ~ ! 
FLAPS 0° NO WINO 

13 KIAS I 
1 ,I I 
I V I 
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V 
/ 1 

I 1 

v 
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/ 1 
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'J I 
I i 

/ 
/ I 

I / 
I v 

./ 
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1/ I 
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'" I ...,. ./ 
V I 

- /{ ~ I 
/ i ! I 

L 
\., 

Ii I I 
~, :.L.."' t; , 

..... ~" . 
10 15 20 

GLIDE RANGE - NAUTICAL MilES 

Glide distance (9.5 miles minus 3.8 miles): 5.7 nautical miles 

ISSUED: JULY 11, 1917 
REVISED: JULY 3, 1979 

GLIDE PERFORMANCE 
Figure 5-27 
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SECTION S 
PERFORi\1ANCE 

PIPER AIRCRAFT CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR 

I : I I I I I I I I I I I IT 1 1 I I I I I I 1 

--l----+---+-~~--;.., 1 ~ LM@ J ~l&i lP]OO ~ © 00 [M ti\ rro ~]-4-_r-----l 

J...-.--i-
l 
-1-----1-
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7 \/ \V$' v v' APPROACH SPEED 63 K1AS 

'-r---

I 

/l . / ~/ / / / fUll STALL TOUCH DOWN 
J ! I !\J / ,/' -;,.&-/"-::1 ==:1 =_t--1i -+----+_....1..1_..1-] _;.-1 --.l.t_...I..I_~-+--ri -1---:--1----1 

V V r\~ ~/ / I I : ' 'r ---I-- -- - 15 KTS HEADWIND 
7 I V ~~~ , ~/ / 1 NO WIND ~~-l-l--+-""""--'f----! 

/ / V\I ~.~..I.V , ! I , 

J II $/ / 7r- -- f-- - - - - 5 KTS TAIL WIND I---.+--+-, --l--~--l 

-7J.A~~I//V ~! !"'/"-+±l " I---JC..--+-,.I~~--.t'--¥---~ - i----t-- L ___ "'rl .. - ·,t GROUND ROLL + ; OVER 50 FT. BARRIER-J, V 1 Ii' ,\If ~/ / / 'I, ii, '. " 

7 / I /." ~~ ;, / . __ ~ .' ri -, -i! ---,- I H---lI--~-+l-~- ..... ' J ' : /. 1/' l7: \V ' ,[7 I~' I " A :! j' 1 . I[ , I 
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-20 0 
1 1 

60 400 1200 600 800 1000 80 Hie Of 20 40 
I I 

140n 
t 

-20 
I I o 

I. I 
2,f} 

1 II 
I o I!" 

40 '" lANDING DISTANCE • FEET 

OUTSIDE AIR TEMP. 

Example: 
Destination airport pressure altitude: 2500 ft. 
Destination airport temperature: 75°F 
Destination airport wind: 0 KTS 
Ground roll: 660 ft. 
Distance over' 50 ft. barrier: 1190 ft. 

REPORT: VB-SSO 
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LANDING PERFORMANCE 

Figure 5-29 

ISSUED: JULY 11., 1977' 
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PIPER AIRCRAFT CORPORAnON 
PA .. 28-161, CHEROKEE WARRIOR IT 

6.1 GENERAL 

SECTION 6 

WEIGHT AND BALANCE 

WEIGHT 

In order to achieve the performance and flying characteristics which are designed into the airplane, it 
must be flown with the weight and center of gravity (C.G.) position within the approved operating range 
(envelope). Although the airplane offers flexibility of loading, it cannot be flown with the maximum number B 

of adult passengers, full fuel tanks and maximum baggage. With the flexibility comes responsibility. The pilot 
must insure that the airplane is loaded within the loading envelope before he makes a takeoff. 

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

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

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

The basic empty weight and C.O. location are recorded in the Weight an.d . Balance Data Form (~igure 
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 forthe work is required to 
compute a n.ew basic empty weight and C.G. position and· to write. these in the Aircraft Log Book and the 
Weight and Ba.lance Record. The owner should make sure that it is done. 

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

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

ISSUED: DECEMBER 16, 1976 
REVISED: JULY 3ft 1979 

REPORT: VB .. 880 
£: 11 



PIPER AIRCRAFT CORPORATION 
PA .. 28 .. 161, CHEROKEE WARRlORD 

6.3 AIRPLANE 'WEIGHING PROCEDURE 

WEIGHT 

. At the time of delivery, Piper Aircraft Corporation provides each airplane with the basic 
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 equipment 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 
airp lane be fore weighing. 

(3) Defuel airplane. Then open all fuel drains until all rem~rting fuel is drained. Operate engine 
on ~ach tank un til all undrainable fuel is used and engine stops. Then add the unusable fuel 
(2.0 gallons' total, 1.0 gallons each wing). 

CAUTION 

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

(4) Fill with oil to full capacity. 

(5) Place pilot and copilot seats in fourth (4th) notch t aft of forward position. Put flaps in the 
fully retracted position and all control surfaces in the neutral position. Tow bar should be in 
the proper location and all entrance and baggage doors closed ........ '''; 

I 
\ . 

(6) Weigh the airPlane inside a closed buildirlg to prevent errors ~ 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 (reft;r to Figure 6-3) deflating nose wheel tire, to center bub~le on level. 

ISSUED: DECEM:BER 16, 1976 
REVISED: JULY 3, 1979 

REPO RT: VB-880 
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SECTION 6 
WEIGHT AND BALANCE 

(c) Weighing .. Airplane Basic Empty Weight 

AIRCRAFT 
PA .. 28-161, CHEROKEE 

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

Scale Position and Symbol 

Nose Wheel (N) 

Righ t Main Wheel (R) 

Left Main. Wheel (L) 

Basic Empty Weight, as Weighed (T) 

Scale 
Reading 

-

WEIGHING FORM 

Figure 6-1 

. (d) Basic Empty Weight Center of GravitY 

Net 
Tare Weight 

-

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

~-c. G. Arm-~ 

Level Points 
(Fuselage) 

Wing Leading Edge 

A = 30.9 

B = 109.7 

REPOR.T: VB-880 
64 

R+L 

LEVELING DIAGRAM 

Figure 6-3 

The datum is 78.4 inches ahead 
of the wing leading edge at the 
intersection of the straight and 
tapered section. 

ISSUED: DECEMJ3ER 16, 1976 
REVISED: FEBR.UARY 24, 1977 



PIPER AIRCRAFT CORPORATION 
PA .. 28-161 9 CHEROKEE.WARRIOR n WEIGHT AND Jj,Jr1_ ..... .rlU-

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

e.G. Arm :::: N.(A) + (R.+ L) (B) inches 
T 

Where: T:::: N + R + L 

ISSUED: DECEM.BER 16, 1976 -REPORT: VB-880 
h .. t::: 



SECTION 6 
WEIGHT AND BALANCE 

PIPER AIRCRAFT CORPORATION 
PA ... 28-161, CHEROKEE WARRIOR U 

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

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

REPORT: VB-8BO 
6-6 
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PIPER AIRCRAFT CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR n WEIGHT AND 

MODEL PA:2s..161 CHEROKEE WARRIOR II 

Airplane Serial Number ________ _ 

Registration Number ________ _ 

Date _______________ _ 

AIRPLANE BASIC EMPTY WEIGHT 

C.G.Arm 
Weight x (Inches Aft 

::: Moment 
Item (Lbs) of Datum) (In-Lbs) 

Standard Empty Weight* 
Actual 
Computed 

Optional Equipment 

Basic Empty Weight 

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

AIRPLANE USEFUL LOAD· NORMAL CATEGORY OPERATION 

(Gross Weight) - (Basic Empty Weight) :::: Useful Load 

Normal Category: (2325 Ibs) ( Ibs) ::: lbs. 

Utility Category: (2020 Ibs) ( Ibs) ::: lbs. 

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

ISSUED: DECEMBER 16, 1976 
REVISED: JUNE 29. 1981 

WEIGHT AND BALANCE DATA FORM 

Figure 6-5 

REPORT: VB-8aO 
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SECfION6 
WEIGHT AND BALANCE 

REPORT: VB-880 
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PIPER AIRCRAFr CORPORATION 
PA .. 2S-161, CHEROKEE WARRIOR IT 

THIS PAGE INTENTIONALLY LEFT BLANK 

ISSUED: DECEMBER 16, 1976 
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, PIPER AIRCRAFr CORPORA nON 
PA .. 28-161, CHEROKEE WARRIOR n WEIGHT 

6.7 WEIGHT AND BALANCE DETERMINATION FOR 

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

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

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

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

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

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

Basic Empty Weight, 

Pilot and Front Passenger 340.0 80.5 27370 

PaSsengers '(Rear Seats)* 340.0 118.1 40154 

Fuel (48 ,Gallon Maximum) 9$.0 

Baggagel$l (200 Lbs. Maximum) 142.8 

Total Loaded i\irplane 

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

IT IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT OWNER TO INSURE THAT THE 
AIRPLANE IS LOADED PROPERtY. 

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

SAMPLE LOADING PROBLEM (NORMAL CATEGORY) 

Figure 6-9 

ISSUED: DECEMBER 16,1976 
REVISED: JULY 3, 1919 

REPORT: VB-880 
£. 11 1 
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SECllON6 PIPER AIRCRAFT CORPORATION 
WEIGHT AND BALANCE PA .. 28--161, CHEROKEE II 

Arm Aft 
Weight Datum . Moment 
(Lbs) (Inches) (In.,Lbs) 

Basic Empty Weight 

Pilot and Front Passenger 80.5 

Passenger (Rear Seats) * 118.1 

Fuel (48 Gallon Maximum) 95.0 

Baggage* (200 Lbs. Maximum) 142.8 

Total Loaded Airplane 

Totals must be within approved weight and C.G. limits. It is the responsibility 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 B~ance Data Fonn (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 aft passengers allowed. 

WEIGHT AND BALANCE LOADING FORM 

REPORT: VB-880, 
6-12 
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Figure 6-1 I 

ISSUED: DECEMBER 16, 1976 
REVISED: JULY 3~ 1979 
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PIPER AIRCRAFT CORPORAnON 
PA .. 28-161, CHEROKEE WARRlORU 
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SECTION 6 
WEIGHT AND BALANCE 

PIPER AIRCRAFT 
PA~28-1'L CHEROKEE 

WEIGHT 
VS 

C.G. ENVELOPE 

2325 MAX. G'ROSS WT. _ 87 88 89 93 
NORMAL CATEGORY .J'-4---+----f---4----+--=J---d1ll'l --2300 

8 

~----~--4----+--~----+---~--~--~·-----2100 

--+----I----.f----2000 

I­
~~---+--~--~--~--~--~--+---+---f---------S-1800 

iii 
~ 

~-__ -_---81"""'3-84~..d8'"':"'5 ..... 8m!m.i6..-.d8"'""7 .... 8~8~S--9 .... 9~O~9~1""""""'92-9·3--------11 200 

C.G.LOCATION (IN~HES AFT DATUM) 

REPORT: VB-880 
&.14 

C. G. RANGE AND WEIGHT 

Figure 6-15 

ISSUED: DEcalBER 16,1976 , 
REVISED: MAY 30, 1980 



PIPER AIRCRAFr CORPORATION 
PA .. 2&-161, CHEROKEE WARRIOR·ll WEIGHT 

6.S INSTRUCTIONS FOR USING THE WEIGHT AND BALANCE PLOTTER. 

This plotter is provided to enable the pilot quickly and conviently to: 
(a) Determine the total weight and C.G. position. 
(b) Decide how to change his load if his first loading is not within the allowable envelope. 

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

When the airplane is delivered. the basic weight and basic C.G. will be recorded on the computer. These 
should be changed any time the basic weight or C.G. location is changed. 

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

Brief instructions are given on the plotter itself. To use it. first plot a point on the grid to locate the basic 
weight and C.G. location. This can be put on more or less permanently because· it will not change until the 
airplane is modified. Next. position the zero weight end of anyone of the loadingslots over this point. Usinga 
pencil. draw a line along the slot to the weight which will be carried in that location. Then position the 7era 
weight end of the next slot over the end of this line and' draw another line representing the weight which will be 
located in this second position. When all the loads 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 lor to rearrange baggage 
and passengers to get the final point to fall within the envelope. 

Fuel burn-off and gear movement do not significally affect the center of gravity. 

ISSUED: DECEMBER 16, 1916 
REVISED: MA \' 30. 1980 



SEcnON6 PIPER AIRCR.AFT ~-.,,-.."""'"""',...,., 

WEIGHT AND BALANCE PA-28m!6., CHEROKEE 

WEIGHT 
vs 

C.G. ENYELOPE 

2325 MAX. GROSS 'NT. _ 87 88· 8S· 91 92 93 
NORMAL CATEGORY ~----~--~----+----+----~---i----2300 

---r---+--~------2000 

~~~~~--r---r---~~r---+---+---+---i-----~~1900 

..J 

J­
~~--~--~~-+--~--~--~--~--~--f-------~·1aOO 

W 
3: 

~-+~~--~--+---~~---+--~--~~f--------~-1700 

<t 
..J 
a.. 
a: 

----;;(-1600 

~~+-+-~--~--~-r--+--+--~~r--------------1500 

~----------~8'~3~84~~8~5-8~6~8~7~88~8~9~90~9~1~92~9~3--------------1200 

e.G. LOCATION (INCHES AFT DATUM) 

REPORT: VB .. 880 
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PIPER AIRCRAFT CORPORATION 
PA .. 28 .. 161, CHEROKEE WARRIOR II 

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 \vish to"carry a 
pilot and 3 passengers. Two men weighing 180 and 200 pounds will occupy the front seats. and two child ren 
weighing 80 and 100 pounds will ride in the rear. Two suitcases weighing 25 pounds and 20 pounds 
respectively. will be carric::d 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 to represent the basic airplane. (See 
ill ustration.) . -- ~.~~:-,-:~;~.""'~ 

(b) Slide the slotted.plastic into position so that the dot is under the slot for the forward seats. at zero 
weight. 

(c) Draw a line up the ~lot to the 3&0 pound position (180 + 200) and put a dot. 
(d) Continue moving the plastic 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. at 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. 

,0-"": 

ISSVED: MAY 30, 1930 REPORT: VB-SSG 
6-16a 
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PIPER AIRCRAFT CORPORAnON 
PA .. 28-161, CHEROKEE WARRIOR 

EQUIPMENT 

WEIGHT 

The following is a list of equipment which may be installed in the PA-28-16L It consists of those items 
used for defining the c-onfiguration of an airplane when the basic empty weight is established at the time of 
licensing. Only those stan.dard items which are alternate standard items and those required to be listed by the 
certificating authority (FAA) are presented. Items marked with an uX" are those items which were installed on 
the airplane described below when licensed by the manufactur.er. 

Where the letter "A," "B," or "C"" precedes an item, 6~ A" denotes an item which is required equipment that 
must be installed in the aircraft; "B" denotes an item which is required equipment that must be installed in the 
aircraft unless replace~ by an optional equivalent item; "C" denotes an optionalitem which replaces a required 
item ~f 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-28-161 WARRIOR II 

SERIAL NO. _______ REGISTRATION NO. _______ DATE: ___ _ 

(a) Propeller and Propeller Accessories 

Item 
No. Item 

1 A Propener, Sensenich 
74DM6-0-60 
Cert. Basis - TC PS,86 

3 Spinner Dome and 
Bulkhead· 
Piper Dwg. 35323 or 36850 

4 S pinner Dome and Bulkhead 
Piper Dwg. 87~25 

ISSUED: DECEl\mER 16, 1976 
REVISED: NOVEMBER 10, 1911 

Mark if Weight Arm (In.) Moment 
Instl. (Pounds) Aft Datum (Lb-In.) 

32.4 3.8 123 

2.9 3.8 11 

3.3 3.8 13 



Engine and Engine A:ccessories 

Item 

Engine 
a. Lycoming Model 0-320-D2A 
b. Lycoming Model 0-320-D30 
Cert. Basis .. TC 274 

Alternator 60 Amp 
a. Prestolite No. AL Y6422 

Piper Dwg. 99981 ... 0 
b. Chrysler 3656624 

Piper Dwg. 99945-0 
c. Chrysler 4 I 11810 

Piper Dwg. 99945-3 

Engine Driven Fuel Pump 
Lycoming. Dwg. 75246 
Cert. Basis - TC E274 

Electric Fuel Pump 
Bendix P / N 478360 

Fuel Valve 
Piper Dwg. 66945 or Allen 
Aircraft Prod. Inc. No. 6S122 

Oil Coolers 
Piper Dwg. 18622 
Harrison No. C8526250 

Air Filter 
Piper Dwg. 35477 

Starter 
Prestolit.e MZ4218 
Cert. Basis - TC E274 

Oil Filter 
LW-13143 (Champion No. 
CH4~110) or Lye. No. 75528 
(AC No. OF5578770) 
Cert. Basis - TC E274 

. ~~. "::::::-'::':-::',"':. =~=-=-=-_="""d in engine weight . 
,''''~t;'-=:g1:i'j'fi:;'t!l':It"tl'·;f':OO;r,'jjl~S adapter. 

~:~~~-:~~~'"'''''''''''-3.: DECEMBER·16~ 1976 
:;~~¥il\tjllj·;W·i(iin:ei~;;;I): NOVEMBER 20, 1981 

Mark if 
Inst!. 

Weight 
(Pounds) 

272.0 
268.0 

10.5 

12.4 

13.5 

1.7 

1.8' 

0.4 

1.9 

0.9 

·17.0 

··2.5 

WEIGHT 

Arm (In.). Moment 
Aft Datum (Lb .. ln,) 

21.3 5794 
21.3 5708 

14.0 147 

14.0 174 

14.0 189 

36.3 62 

36~8 66 

61.9 25 

4f.3 78 

29.5 27 

14.5 247 

35.3 89 

REPOR.T: VJ3..S80 
6-19 
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PIPER AIRCRAFr CORPORATION 
PA .. 28-161, CHEROK~E WARRIOR n 

(c) Landing Gear and Brakes 

Item 
No. Item 

16 A Two Main Wheel Assemblies 
a. Cleveland Aircraft Products 

Wheel 'Assy. No. 40 .. 86 
Brake 'Assy. No. 30-55 
Cert .. Basis ... TSO C26a 

b. 6.00-6 Type III 4 Ply 
Rating Tires with Regular Tubes 
Cert. Basis .. TSO C62 

17 A Nose Wheel Assembly 
a. Cleveland Aircraft Products 

Wheel Assy. No.'40-77A 
Cert. Basis .. TSO C26a 

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

c. 5.00-5 Type III 4 Ply 
Rating Tire with 'Regular Tube 
Cert. Basis .. TSO C62 

18 A Hand Brake Master Cylinder 
Piper Dwg. 65842 
(Cleveland Aircraft Products 
PIN 10-22) 

19 A Toe Brake Cylinders 
a. Cleveland Aircraft Products 

No. 10-27 
h. Gar-Kenyon Instrument 

No. 17000 

ISSUED: DECEMBER 16, 1976 
REVISED: JULY 3, 1979 

Mark if Weight 
Instl. (Pounds) 

32.3. 

2.6 

3.6 

5.8 

0.6 

0.7 

0.4 

WEIGHT AND 

Arm (In.) Moment 
Aft Datum - (Lb-In.) 

109.6 3540 

30.8 80 

30.8 III 

30.8 179 

60.9 37 

53~O . 37 

53.0 21 

REPORT: '\fB..880 
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PIPER AIRCRAFT CORPORAnON 
PA .. zs,,161, CHEROK~ WARRIOR n 

Item 
No. 

(c) Landing Gear and Brakes 

Item 

16 A Two Main Wheel Assemblies 
a. Cleveland Aircraft Products 

Wheel Assy. No. 40-86 
Brake 'Assy. No. 30-55 
Cert. Basis - TSO C26a 

b. 6.00-6 Type III 4 Ply 
Rating Tires with Regular Tubes 
Cert. Basis .. TSO C62 

17 A Nose Wheel Assembly 
a. Cleveland Aircraft Products 

Wheel Assy. No.'40 ... 77A 
Cert. Basis .. TSO C26a 

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

c, 5.00-5 Type III .4 Ply 
Rating Tire with Regular Tube 
Cert. Basis .. TSO C62 

18 A Hand Brake Master Cylinder 
Piper Dwg. 65842 
(Cleveland Aircraft Products 
PIN 10-22) 

19 A Toe Brake Cylinders 
a. Cleveland Aircraft Products 

No. 10-27 
b. Gar-Kenyon Instrument 

No. 17000 

ISSUED: DECDIBER 16, 1976 
REVISED: JULY 3, 1919 

Mark if 
lnstl. 

Weight 
(Pounds) 

32.3 

2.6 

3.6 

5.8 

0.6 

0.7 

0.4 

WEIGHT AND 

Arm (In.) Moment 
,Aft Datum - (Lb .. ln.) 

109.6 

30.8 

30.8 

30.8 

60.9 

53~O 

53.0 

3540 

80 

111 

179 

37 

37 

21 

REPORT: VB-880 
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PIPER AIRCR.AFr CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR n 

(d) Electrical Equipment 

Item 
No. Item 

20 A Voltage Regulator 
Piper Dwg. 68804-3 

21 B Battery 
Piper Dwg. 35544 
(Rebat S-25) 

22 A Starter Relay 
Piper Dwg. 99130-2 
RBM Controls P / N 111-11 1 

23 A Overvoltage Relay 
Piper Dwg. 35544 
(Wico X 16799) 

24 A Stall Warning Device' 
Piper Dwg. 35544 
(Safe Flight PIN CS2207-4) 

25 A Stall Waming Horn 
Pip~r Dwg. 35544 
(Safe Flight PIN 35214) 

ISSUED: DECEMBER 16, 1976 
REVISED: DECEMBER 18, 1980 

Mark if Weight 
Instl. (Pounds) 

0.9 

21.9 

1.0 

0.5 

0.2 

0.2 

WEIGHT AND JU1.....,. ....... krLl 

Arm (In.) 
Aft Datum (Lb-fn.) 

51.9 47 

114.9 2516 

45.8 46 

55.4 28 

80.2 16· 

58.8 12 

REPORT: VB-880 
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PIPER AIRCRAFT CORPORATION 
PA~2g..16L CHEROKEE WARRIOR n 

(e) Instruments 

Item 
No. Item 

26 B Altimeter 
Piper PS50008 ... 2 or -3 
Cert. Basis .. TSO C lOb 

27 B Airspeed Indicator 
Piper PSSOO49·41S 
Cert. Basis .. TSO C2b 

28 A Compass 
Piper Dwg. 67462 
Cert. Basis .. TSO C7c 

29 A Tachometer 
Piper Dwg. 62177 ... 3 

30 A Engine Cluster 
Piper Dwg. 95241-17 

ISSUED: DECEMBER 16, 1976 
REVISED: DECEMBER 11, 1980 

Mark if Weight 
Inst1. (Pounds) 

1.1 

0.6 

0.9 

0.7 

0.8 

WEIGHT 

Arm (In.) Moment 
Aft Datum (Lb~In.) 

60.9 67' 

61.8 37 

59.9 54 

61.2 43 

62.4 50 

REPORT: VB-880 
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PIPER AIRCRAFT CORPORAnON 
PA .. 28-161, CHEROKEE WARRIOR n 

(0 M isceBaneous 

Item 
No. Item 

33 A Front Seat Belts (2) 
Piper PSSOO39-4-2A 
American Safety Eqpt. Corp,. 
500576 
Davis Acft. Prod. Inc. 
FDC·S900-120 ... S (Black) 
Cert. Basis ... TSO el2f 

35 A Aft Seat Belts (2) 
Piper PSS0039-4-3 
American Safety Eqpt. Corp. 
449968 
Davis Acft. Prod. Inc. 
FDC .. S900-I20-2 (Black) 
Cert. Basis ... TSO C22f 

36 B Left Front Seat 
Piper Dwg. 79337 ... 21 

37 B Right Front Seat 
Piper Dwg. 79337-2 

38 Rear Seat 
Piper Dwg. 35131 

39 A a.· Shoulder Harne$s (2) 
Front Seats Only) 
Piper PSS0039-4-20 Pacific 
Scientific P / N 110747 ... 13 

B h. Shoulder Harness-Fixed 
(Front) (2) 
Piper Dwg. PS50039-4-23 
American Safety Eqpt. 
Corp. 501385-407 
Davis Acft. Prod. Inc. 
FDC-727S-16-4 (Black) 

40 A ' Baggage Straps 
Piper Dwg. 66804 and 66805 

ISSUED: DECEMBER.16,1976 
REVISED: JUNE '29, 1981 

WEIGHT 

Mark if Weight Arm (In.) Moment 
Inst!. (Pounds) Aft Datum ( Lb-In.) 

1.8 84.0 15 I 

1.6 123.0 197 

15.5 84.0 1302 

15.5 84.0 1302 

27.0 124.1 3351 
~ "1lI. ,,~ • .....: 

L4 119.5 167 

. 

1.1 119.5 131 

1.3 142.8 186 

6-27 
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PIPER AIRCRAFT CORPORATION 
PA .. 28 .. 161 , CHEROKEE WARRIOR n 

(g) Engine and Engine Accessories 
(Optional Equipment) 

Item 
;\I o. Item 

45 Primer System 
Piper Dwg. 35327-0 

47 Carburetor Ice Detector 
Piper Dwg. 39684-2 

ISSUED: DECEMBER 16, 1976 
REVISED: MAY 30~ 1980 

Mark if Weight 
InstL (Pounds) 

1.2 

0.5 

WEIGHT AND 

Arm (In.) Moment 
Aft Datum ( Lb-In.) 

. 50.0 60 

59.7 30 

REPORT: VB-880 
6-29 

·1 
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PIPER AIRCRAFT CORPORA nON 
PA<Z8-161,.CHEROKEE 'WARRIOR n 

Item 
No . 

(h) Propeller and Prop~ner Accessories 
(Optional Equipment) 

Item 

ISSUED: DECEMBER 16, 1916 

Mark-if 
lnst!. 

Weight 
(Pounds) 

WEIGHT 

Ann (In.) 
Aft Datum 

Moment 
(Lb-In.) 

REPORT: VB-880 
6-31 



('~<O 

.. 

PIPER AIRCRAFT CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR II 

(0 Landing Gear and Brakes 
(Optional Equipment) 

Item 
No. Item 

63 Nose Wheel Fairing 
Piper Dwg. 35513 

65 Main Wheel Fairings 
Piper Dwg. 65237 

67 Nose Wheel Fairing 
Piper Dwg. 37896-2 

69 Main Wheel Fairings. 
Piper Dwg. 37885-2, -3 

71 Nose Wheel Fairing 
Piper Dwg. 37896 .. 2 

73 Mai~ Wheel Fairings 
Piper Dwg. 79893-2, -3 

ISSUED: DECEMBER 16, 1976 
REVISED: MAY 30" 1980 

Mark if Weight 
Inst1. (Pounds) 

3.8 

7.6 

10.3 

20.6 

3.5 

17.0 

WEIGHT 

Arm (In.) Moment 
Aft Datum (Lb-In.) 

29.8 II) 

113.6 863 

'36.3 374 

113.6 2340 

36.3 127 

113.6 1931 

REPORT: VB-880 
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PIPER AIRCRAFT CORPORATION 
FA .. 1B ... 161, CHEROKEE WARRIOR 

0) Electrical Equipment 
(Optional Equipment) 

Item 
No. hem 

79 Instrument Panel Lights 
Piper Dwg. 35544 

81 Instrument Light (2), Grimes 
15 ... 0083 .. 7 or Whelen A300-W -14 

83 Cabin Light 
Piper Dwg. 95229 

85 Landing Light 
G .E. Model 4509 

87 Navigation Lights (2) 
Grimes Model A1285 

.. (Red and Green) 

88 Navigation Light (Rear) (1) 
Grimes Model A2064 (White) 

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

90 Navigation Ligh.ts (Wing) (2) 
Red White & Green White 
with White Strobe (Wing) 
Whelen Model A600 
Fin Strobe (A-470) 

91 Navigation Lights (Wing) (2) 
Red White & Green White 
with Red Str<?be (Wing) 
Fin Strobe (A-470) 

92 Rotating Beacon 
. Whelen Eng. Co. WRMI-12 
Piper Dwg. 638?2 or 63518 

93 Anti-Collision Light 
(Fin only) Piper Dwg. 
99033-2 Includes power supply 

ISSUED: DECEMBER 16, 1976 
REVISED: JUNE 29, 1981 

Mark if We'ight 
Inst!. (Pounds) 

0.3 

0.1 

0.3 

0.5 

0.4· 

0.2 

0.5 

5.8 
1.1 

5.8 
1.1 

1.5 

3.1 

WEIGHT AND 

Arm (In.) Moment 
Aft Datum (Lb-In.) 

62.8 19 

99.0 10 

99.0 30 

13.1 7 

106.6 43 

281.0 56 

106.6 53 

157.9 916 
216.0 238 

157.9 916 
216.0 .238 

263~4 395 

210.3 ·652 

REPORT: VB .. 880 
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SECTION' PIPER 
WEIGHT AND BALANCE PA .. ls..161, CHEROKEE 

(j) Electrical Equipment 
(Optional Equipment) (cont) 

Item Mark if Weight Arm (In.) Moment 
No. Item lnst!. . (Pounds) Aft Datum (Lb-In.) 

94 Anti-Collision Lights 
(Wing tips only) 
Cert. Basis .. STC SA800 EA ' 5.7 157.9 900 

95 Anti-~ollision Lights 
(Fin and Wing Tips) 
Piper Dwg. 99033 ... 10 6.1 172.8 1054 

97 Heated Pitot Head 
Piper Dwg. 35493 .. 2 0.4 100.0 40 

99 Piper Pitch Trim 
Piper Dwg. 67496 .. 3 4.3 155.3 668 

101 C Battery 12V 35 A.H. 
Rehat R3S (Wt. 27.2 Ibs.) *5.3 114.9 609 

, 103 Auxiliary Power Receptacle 
Piper Dwg. 35298 2.7 178.5 482 

105 External Power Cable 
Piper Dwg. 62355-11 -"! 4.6 142.8 657 

107 Lighter, #200462, 
12 Volt Universal 0.2 62.9 13 

*Weight and moment difference between standard and optional equipment. 

REPORT: VB-880 
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PIPER AlRCRAFr CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR II 

(k) . Instruments 
(Optional Equipment) 

Item 
No. Item 

113 Vacuum System Installation 
a. With Airborne Model 

21lcc Pump 
b. With Edo-Aire Model 

. IU128A Pump· 

115 Attitude Gyro, Piper 
Dwg. 99002-2, .. 3, -4 or .. 8 
Cert. Basis· TSO C4c 

117 Directional Gyro, Piper 
Dwg. 99003-2, .. 3, -4 or -7 
Cert. Basis - TSO CSc 

119 C Tru-Speed Indicator 
Piper PS50049-41T 
Cert. Basis - TSO C2b 

121 C Encoding Altimeter 
Piper PSS0008-6 or ·7 
eert. Basis - TSO C lOb, C88 

122 Altitude Digitizer 
(U nited Instruments 
PIN 5125-P3) 
Cert. Basis - TSO C88 

; 

123 Vertical Speed 
Piper Dwg. 99010-2, -4 or -5 
Cert. BasiS .. TS 0 C8 b 

125 Alternate Static Source 
Piper Dwg. 35493 

127 Turn and Slip Indicator 
. Piper PS50030-2 or -3 
Cert. Basis - TSO C3b 

WEIGHT 

Mark if Weight Arm (In.) Moment 
Inst!. (Pounds) Aft Datum (Lb .. ln.) 

4.5 39.1 176 

4.9 39.1 192 

2.2 59.4 131 

2.6 59.7 155 

(same as standard equipment) 

*0.9 60.3 54 

1.0 51.5 52 

1.0 60.9 61 

0.4 61.0 24 

2.6 59.7 155 

*Weight and moment difference between standard and optional equipment. 

ISSUED: DECaiBER 16, 1976 
REVISED: JULY 3, 1979 

REPORT: VB-880 
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5EcnON6 
WEIGHT' AND BALANCE 

(k) Instruments 
(Optional Equipment) (cent) 

Item 
No. Item' 

129 Engine Hour Meter 
Piper Dwg. 69889-0 

131 Clock 

132 Control Wheel Digital Clo~k 
Piper Dwg. 87347-3 

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

REPORT: VB-880 
&.38 

Mark if 
Inst1. 

Weight 
(Pounds) 

0.3 

0.4 

0.3 

0.2 

Ann (In.) Moment 
Aft Datum (Lb-In. ) 

61.2 18 

62.4 25 

71.9 22 

72.6 15 

ISSUED: DECEMBER 16, 1976 
REVISED: JUNE 29. 1981 

,.of] " .... ~ .... 

.. ~. 



PIPER AIRCRAFf CORPORAnON 
PA .. 28-1tH, CHEROKEE WARRIOR n 

(1) Autopilots 
(Optional Equipment) 

Item 
No. Item 

141 AutoFlite II 
Piper Dwg. 99447 
Cert. Basis - STC SA3066SW-D 

14) AutoControl III B 
a. Omni Coupler. 1 C .. 388 
Pi per Dwg. 79221 
Cert. Basis - STC SA3065SW-D 

145 AutoPilot .. Century 21 
Piper Dwg. 39726 
Cert. Basis .. STC SA3352SW 

ISSUED: DECEMBER 16, 1976 
REVISED: MAY 30, 1910 . 

Mark if 
Inst1. 

WEIGHT 

Weight Arm (In.) Moment 
(Pounds) Aft Datum (Lb=In.) 

5.6 91.8 514 

9.6 71.6 745 
. 1.0 59.3 59 

12.0 69.0 828 



I 

'. 

SECTION 6 
WEIGHT AND 

(m) Radio Equip'ment 
(Optional Equipment) 

Item 
No. Item 

151 Bendix AS·20 1 SA .. 7 or -9 
Audio Panel 

152 Bendix CN2013·1 Com/Nav 
Cert. Basis - TSO C34c. C35d. 
C36c, CJ7b. C38b. C40a 

153 Bendix CN2013-2 Com/Nay 
w /G.S. Receiver 
Cert. Basis - TSO C34c. C35d. 
C36c. C37b. C38b. 'C40a 

154 Bendix CN 2013-4 Com/Nav 
w lG.S. Reciever and M.B. Receiver 

ISS' Bendix ADF 2070 
Cert. Basis .. TSO C41c, C2a 

156 Bendix TR2060 Transponder 
Cert. Basis - TSO C74c 

157 Bendix CN2011 Dual Com/Nay 
Cert. Basis - TSO C34c. C3Sd 
C36c. C37b. C403 

158 Bendix IN20 14B Indicator 
a. Single 
b. Dual 
Cert. Basis - TSO C34c. C36c. 
C4Oa.C66c 

159 Bendix DME 2030 
Cert. Basis .. TSO C66?! 

*Weight includes antenna and cable 

REPORT: VB-880 
640 

Mark If 
lost!. 

Weight Arm (in.) Moment 
( Pounds) Aft Datum (Lb·In.) 

1.0 66.4 66 

7.5 '61.4 461 

8.2 61.4 504 

g.5 61.4 522 

6.0$ 105.0 630 

2.8* 63.6 178 

16.'8 66.8 1122 

1.9 63.4 121 
3 .. 8 63.4 241 

10.3· 185.0 1906 

ISSUJJD: DECEMBER. 16, 1976 
REVISED: NOVEMBER 10. 1981 

r 
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PIPER AIRCRAFT CORPORAnON 
PA .. 28-161, CHEROKEE WARRIOR n 

em) Radio Equipment, 
(Optional Equipment) (cont) 

, Item 
No. Item 

161 Collins VHF-2S0 or 
VHF-2SI Comm Transceiver 
a. Single 
b. Dual 
Cert. Basis .. TSO C37b, 
C38b 

162 Collins VIR-350 or 
VIR .. 351 Nav Receiver 
a. Single 
b. Dual 
Cert. Basis .. TSO C40a, 
C36c 

163 Collins IND-350 ( ) 
VOR/LOC Indicator 
a. Single 
b. Dual 
Celt. Basis .. TSO C40a, 
C36c 

164 Collins IND-3S1 ( ) 
VOR/LOC/GS Indicator 
Cert. Basis .. TSO C40a, 
C36c • oct ~~ • ..; 

I 
165 Collins G LS-350 

Glide Slope Receiver. 
Cert. Basis .. TSO C34c 

.' 
167 Collins DCE 400 

Distance Computing Equipment 
Cert. Basis .. TSO C40a 

168 Collins RCR .. 650 ADF 
Receiver and Antenna 
and IND-650 Indicator 
Cert. Basis .. TSO C41 c 

169 Collins RCR-650A ADF 
Receiver and Antenna . 
and IND-6S0A Indicator 
Cert. Basis - TSO C41 c 

ISSUED: DECEMBER 16,1976 
REVISED: JUNE 29,1981 

Mark if Weight 
Inst1. (Pounds) . 

4.0 
8.1 

3.9 
7.9 

1.0 
2.0 

1.3 

2.0 

2.1 

6.6 

7.3 

SECTION 6 
WEIGHT AND JIUlI ......... >L,""-. 

Arm (In.) Moment 
Aft Datum (Lb-In.) 

56.9 228 
56.9 461 

57.4 224 , 
57.4 453 

60.2 60 
60.2 120 

60.2 78 

183.4 367 

58.9 124 

104.8 692 

100.3 733 

REPORT: VB-880 
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SECTION 6 
. WEIGHT AND BALANCE 

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

Item' 
No. Item 

170 Collins AMR .. 350 
Audio/Marker Panel 
Cert. Basis .. TSO C3 Sd, 
CSOb 

171 Collins D ME-4S 1 
W lind. 451 450 
Cert. Basis - TSO C66a 

172 Collins TD R .. 950 
Transponder 
Cert. Basis .. TSO C74c 

173 King KN 53 
Nav / Receiver 

177 King KX 170 ( )VHF 
Comm/Nav 
a. Transceiver. Single 
b. Transceiver. Dual 

174 King KN 53 
Nav Receiver W GS Receiver 
a. Single 
b. Dual 

175 King KX 155 VHF Nav/Camm 
Transceiver 
a. With Audio Amplifier 
b. With Glide Slope Receiver 
c. Without Glide Slope Receiver 
Cert. Basis .. TSO C37b, C38b, 
C40a., C36a 

176 'King KX 165 VHF Nav/Comm 
Transceiver 
a. With Glide Slope Receiver 
b. Without Glide Slope Receiver 

Cert. Basis ~ TSO C37b, C38b 
C40a:, C36a 

n *Weight includes antenna and cable. 
'* ·Weigh t includes antenna. 

REPORT: VB-88O 
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Mark if Weight 
Instl. (Pounds) 

*3.3 

8.0 

**2.8 

2.8 

7.5 
!...~ 

·15.0 

3.1 
6.2 

5.0 
5.3 
4.8 

5.7 
5.1 

Arm (In.) Moment 
Aft Datum (Lb-In.) 

110.0 363 

. 174.9 1399 

62.9 176 

63.8 179 

56.6 425 
56.6 849 

63.8 198 
63.8 396 

58.! 291 
58.1 308 
58.1 279 

58.0 331 
58.! 296 

ISSUED: DECEMBER 16, 1976 
REVISED: JUNE 29~ 1981 
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PIPER AIRCRAFT CORPORATION 
PA,,28-161, CHEROKEE WA~OR n 

(m) Radio Equipment. 
(Optional Equipment) (cont) 

Item 
No. Item 

178 Kll1g KX 175 ( ) VHF 
a. Transceiver 
h. King KN 72 VOR/LOC 

Converter 
c. King KN 73 Glide Slope 

Receiver 
d. KN 75 Glide Slope 

Receiver 
e. King KN 77 VOR/LOC 

Converter 
f. King KI .. 204 VOR/ILS 

Indicator 
g. King KNI .. 520 VOR/ILS 

Indicator 
Cert. Basis .. TSO C36c, 
C37b, C38b, C40a 

179 King KX 175 ( ) VHF 
a. Transceiver (2nd) 
b. KingKN 72 VOR/LOC 

Converter 
c. King KN 77 VOR/LOC 

Converter 
d. King KI .. 203 VOR/ILS 

Indicator 
e. King KNI 520 VOR/ILS 

Indicator 
Cert. Basis - TSO C36c, 
C37b, C38b, C40a 

180 . King KY 196E Transceiver 
with RB 125 Power Booster 
a. Single 
b. Dual 
Cert. Basis - TSO C37b, C38b 

181 King KY 197 Transceiver 
~. Single 
b. Dual 
Cert. Basis -' TSO C37B, C38B 

182 King K1 201 ( ) VOR/LOC 
Ind. 
a. Single 
b. Dual 

183 King K.l 202 VO.RjLOC 
Indicator 
Cert. Basis - TSO' C40a, C36c 

ISSUED: DECEMBER 16, 1976 
REVISED: JUNE 29,1981 

Mark if Weight Arm (In.) Moment 
Instl. (Pounds) Aft Datum (Lb=In,) 

9.4 56.6 '532 

1.3 183.6 239 

3.2 184.3 590 

1.6 184.3 295 

3.6 183.6 661 

1.7 60.5 103 

1.7 60.5 103 

8.6 56.6 487 

1.3 183.6 239 

4.2 183.6 771 

1.6 60.5 97 

1.7 60.5 103 

5.7 77.0 439 
11.4 77.0 878 

4.2 58.7 246 
8.4 58.7 492 

2.5 59.6 149 
5.0 59.9 300 

1.3 60.9 79 

REPORT: VB-880 . 
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SECTION 6 
WEIGHT AND BALANCE 

(m) Rad io Equ.ipment 
(Optional Equipment) (cont) 

Item 
~o. Item 

184 King KI 206 VOR/LOC 
Indicator 
Cert. Basis ~ TSO C40a, C36c 

185 King KI 208 VOR LOe 
Indicator 
a. Single 
b. Dual 
Cert. Basis- TSO C34c, 
C36c, C40a 

186 King KI 209 VOR LOe GS Ind. 
Cert. Basis - TSO C34c 
C36c, c40a 

187 King KI 213 VOR LOC as. Ind,. 

188 King KI 214 ( ) 
VOR LOC GS Ind. 

189 King KN 74 R-Nav 

191 King KN 61 DME 

192 King KN 62A DME 

193 King KN 65A DME 
Cert. Basis· TSO C66a 

194 KingKRA-IO Radio Altimeter 

195 King KR 85 Digital ADF 
a. Audio Amplifier 
Cert. Basis - TSO C4lb 

196 King KR 85 AOF with KA 42B 
Loop and Sense Antenna 
a. Audio Amplifier 
Cert. Basis - TSO C41b 

197 King KR 86 ADF 
a. First 
b. Second 
c. Audio Amplifier 

REPORT: V8-880 
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Mark if 
Inst!. 

Weight Arm (In.) Moment 
(Po.unds) Aft Datum (Lb-In. ) 

1.3 

1.0 
2.0 

1.2 

2.5 

3.3 

4.7 

12.5 . 

3.3 

13.0 

4.3 

8.6 
0.8 

9.5 
0.8 

6.7 
9.7 
O.R 

60.9 79 

59.6 60 
59.9 120 

59.9 72 

60.4 151 

59.9 198 

56.6 266 

179.0 . 2237 

58.3 193 

174.9 2274 

.162.6 699 

85.2 733 
51.0 ..+1 

85.2 X09 
51.0 41 

91.6 614 
107.0 1038 
51.0 41 

ISSUED: DECEMBER 16, 1980 
REVISED: NOVEMBER 2(t 1981 

:' 
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PIPER AIRCRAFf CORPORATION 
PA .. :z8..161, CHEROKEE WARRIORB 

'(m) Radio Equipment 
(Optional Equipment) (cont) 

Item 
No. Item 

198 King KR 86 ADF with 
KA 42B Loop and Sense Antenna 
a. First 
b. Second 
c. Aud io Amplifier 

199 King KR 87 AD F Receiver 
and Indicator 
a. KA 44 Antenna 
'b. KA 448 Antenna 
c. Audio Amplifier 
Cert. Basis .. TSO C41 c 

200 King KMA 20 ( ) Audio Panel 
Cert. Basis - TCO CJ5c. CSOb 

201 King KMA-24 Audio Panel 
Cert. Basis,:" TSO C35d. CSOb 

203 King KT 76 ( )/78 ( 
Transponder 
Cert. Basis - TSO C74b 

·204 Narco Comm i OA VHF Transceiver 

205 Narco Comm ItA VHF Transceiver 
a. Single 
b. Dual 

207 Na:rco Comm 11 B VHF 
Transceiver 
a. Single 
b. Dual 

*Weight includes antenna and cable. 

ISSUED: DECEMBER 16, 1916 
REVISED: NOVEMBER 20, 1981 

Mark if 
lnstl. 

Weight 
(Pounds) 

7.6 
10.6 
0.8 

4.0 
2.8 
3.6 
0.8 

*3.7 

(,7 

*3.1 

3.9 

3.6 
7.1 

3.9 
7.8 

WEIGHT AND "-"rv.."---,,",,,,, 

Arm (In.) Moment 
Aft Datum (Lb-In.) 

91.6 696 
107.0 1134 
51.0 41 

59.0 236 
147.4 413 
150.6 542 
51.0 41 

70.8 262 

.65.3 'Ill 

58.1 180 

57.4 224 

57.4 207 
57.4 408 

57.4 224 
57.4 448 

REPORT: VB--880 
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SECnON6 
WEIGHT AND BALANCE 

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

Item 
No. Item 

209 Narco Comm I I 1 VHF 
Transceiver 
a. Single 
b. Dual 
Cert. Basis - TSO C37b, C38b 

211 Narco Comm IlIB VHF 
Transceiver 
a. Single 
h. Dual 
Cert. Basis .. TSO C37b9 C38b 

213 Narco Comm 120 VHF 
Transceiver 
a. Single 
b. Dual 
Cert. Basis - TSO C37b, C38b 

215 Narco Nav 10 VHF Receiver 

217 Narco Nav I I VHF Receiver 
a. Single 
b. Dual 

I 

Narco Nav''''lZ'"VHF Receiver 219 
I 

221 Narco Nav 14 VHF Receiver 

223 NarcQ Na.v III 
Cert. Basis .. TSO C36c, C40a, 
C66a 

225 Narco Nav 112' Receiver 
Cert. Basis .. TSO C36c,:C40a, 
C66c, C34c 

227 Narco Nav 114 VHF Receiver 
CerL Basis .. TSO C38b, C40a,-
(:36c, C34c, C66a 

·Weight includes marker antenna and cable. 

REPORT: ¥B-SSO 
6-46 

Mark if 
Inst1. 

Weight Arm (In.) Moment 
(Pounds) Aft Datum (Lhorn.) 

3.0 57.4 172 
6.0 57.4 344 

3.9 57.4 224 
7.8 57.4 448 

4.8 56.9 273 
8.6 57.4 494 

1.9 58.6 ill 

2.8 58.6 164 
5.6 58.6 328 

3.4 58.6 199 

. 2.5 57.4 144 

2.5 58.6 147 

3.3 58.6 193 

2.5 57.4 144 

ISSUED: DECEMBER 16 .. 1916 
REVISED: NOVEMBER 20, 1981 
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PIPER AIRCRAFT CORPORAtION 
P~ ... 28-161t CHEROKEE W'ARRIOR n 

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

Item 
No. Item 

229' Narco Nav 121 VHF Receiver 
a. Single 
b. Dual 
Ce~. Basis - TSO C36c, C40c, 
C66a 

231 Narco Nav 122 VHF Receiver 
a. Single 
b. Dual 
Cert. Basis - TSO C35d, C36c, 
C4OC, C66a 

233 Narco Nav 122A VHF Receiver 
a. Single 
b. Dual 
Cert. Basis - TSO C34c, C35d, 
C36c, C40c, C66a 

235 Narco Nav 124A VHF Receiver 
a. Single 
h. Dual 
Cert. Basis - TSO C35d, C36c, 
C40a, C66a 

237 Narco ID 124 VOR/LOC/OS 
Indicator 
a. Single 
b. Dual 
Cert. Basis - TSO C34c, C35d, 
C36c, C40c 

239 Narco UGR-2A Glide Slope 
. a. Single 
b. Dual 
Cert. Basis - TSO C34p 

241 Narco UGR-3 Glide Slope 

243. Narco MBT-12-R, Marker 
Beacon' 

245 Narco CP-125 Audio Selector 
Panel 

*Weight includes marker antenna and cable. 

ISSUED: DECEMBER 16,1976 
REVISED: NOVEMBER 10, 1981 

WEIGHT 

Mark if Weight Arm (In.) Moment ~ 

Inst!. (Pounds) Aft Datum (Lbwln.) 

3.1 58.4 181 
6.2 58.4 362 

*5.1 99.4 597 
*8.6 82.9 713 

$ 5.2 98.5 512 
$ 8.8 82.2 723 

* "6.2 92.3 572 
*10.9 77.2 841 

1.2 60.S 73 
2.4 60.5 145 

4.2 154.0 647 
8.4 220.0 1848 

4.2 154.0 647 

3.1 69.1 214 

2.2 60.2 132 

REPORT: VB-880 
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SECTION 6 
WEIGHT AND BALANCE 

(m) Radio Equipment . 

Item 
No. 

247 

249 

251 

253 

255 

257 

259 

261 

263 

(Optional Equipment) (cant) 

Item 

Narco CP 135 Audio Selector 
Panel 
Cert. Basis - TSO C50b 

Narco CP13SM Audio 
Selector Panel 
Cert. Basis .. TSO C50b, C35d 

Narco DME-190 

Narco DME .. 190 TSO 
Cert. Basis .. TSOC66a 

MCO DME .. 195 
Receiver and Indica tor 
Cert. Basis .. TSO C66a 

Nare,o ADF .. 140 
a. Single 
b. Dual 
Cert. Basis .. TSOC41c 

Narco ADF .. 141 
a. Single 
b. Dual 
Cert. Basis - TSO C41 C 

Narco AT50A Transponder 
. Cert Basis .. TSOC74b 
a. Narco AR-500 Altitude 

Encoder 
Cert. Basis .. TSO C88 

Narco ATlSa Transponder 
. Cert. Basis .. TSOC7 4c 
a. Narco AR-SOO Altitude 

Encoder 
Cert" Basis .. TSO CB8 

*Weight includes marker antenna and cable. 
*~Weight includes antenna and cable. 

***Weight includes dual antenna and cable. 

REPORT:. VB-880 
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Mark if 
Instl. 

--

Weight 
(pounds) 

2.2 

*3.7 

** 5.9 

** 5.9 

** 13.2 

6.0 
*** 17.9 

6.0 
**'* 11.9 

** 3.0 

LO 

** 3.0 

La 

Ann (In.) 
Aft Datum 

55.0 

114.3 

61.0 

60.9 

154.5 

91.2 
107.6 

9102 
107.6 

57.3 

.51 .. 5 

57.3 

51.5 

Moment 
(LbwIn.) 

121 

423 

360 

359 

2039 

541 
1926 

547 
1926 

112 

52 

172 

.52 

ISSUED: DECEMBER 16, 1976 
REVISED: NOVEMBER 20, 1981 
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PIPER AlRCRAFr CORPORAnON 
PA .. 28 .. 161, CHEROKEE WARRIOR 

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

.Item 
No. Item 

273 Antenna and Cable 
a. Nav Receiving VRP-37 or 

AV12-PPR 
b. #1 VHF Comm VTP ... 17 
c. #2 VHF Comm VTP .. 17 
d. Glide Slope (Single) GS401 

or CI 104 
e. Glide Slope (Dual) GS401 

or CI 104 
f. Single AD F Sense 99841 
Piper pwg. 99461 

275 Anti Static Antenna and Cable 
a. #1 VHF Camm PS50040-1S 
b. #2 VHF Comm PS50040-18 
c. Single AD F Sense, 79160 

276 Marker Beacon Antenna 
Pi per PS 50040-1 5 
King KA-23 or Narco VMA .. iS 

WEIGHT 

Mark if Weight Arm (In.) Moment 
lnstl. (Pounds) Aft Datum (Lb~In.) 

1.6 171.3 274 
0.7 125.7 88 
0.8 147.5 118 

0.9 120.0 ·108 

2.8 154.0 431 
0.4 150.0 60 

1.4 144.3 202 
1.5 170.7 256 
0.5 147.5 74 

or Commant CI-I02 Included as part of marker beacon installation 

277 Marker Beacon Antenna 
Comant Cl 102 
Piper Dwg. 39737-4 *1.2 175.0 210 

278 Emergency Locator Transmitter 
(e.c.c. Model CIR-11-2) 1.7 236.2 402 
a. Antenna and Coax 0.2 224.4 45 
b. Shelf and Access Hol~ 0.5 235.4 118 
Cert. Basis - TSO C91 

279 Emergency Locator Transmitter 
(Narco Model ELT-IO) 3.5 236.2 827 
a. Antenna and Coax 0.3 224.4 67 
b. Shelf and Access Hole 0.5 235.4 118 
Cert. Basis - TSO C91 

, 280 Microphone 
a. Piper Dwg. 68856-10 0.3 69.9 21 
b. Piper Dwg. 68856-11 0.6 69.9 42 
c. Piper Dwg. 68856-12 0.3 69.9 ' 21 

; 

*Weight includes antenna coax wire to Marker Beacon Receiver. 

ISSUED: DECEMBER 16, 1976 REPORT: VB-880 
REVISED: NOVEMBER 20, 1981 649 



SEcrION6 
WEIGHT AND BALANCE 

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

Item 
No. Item 

281 Boom Microphone, Headset 
Piper Dwg. 37921-2 

283 Cabin Speaker 
Piper Dwg. 99220 . 

285 Headset 
Piper Dwg~ 68856-10 

REPORT: VB·8S0 
6-50· 

~ark if 
Instl. 

Weight Ann (In.) Moment 
(Pounds) Aft Datum (Lb-In.) 

0.3 80.5 24 

1.1 99.0 109 

0.5 60.0 30 

ISSUED: DECEMBER 16, 1.976 
REVISED: DECEMBER 18<& 1980 



.' 

':' 'I' (?' 
.. 

i 
\ 

PIPER AIRCRAFT CORPORATION 
PA .. ;28-161, CHEROKEEWARRJOR U 

(n) Miscellaneous 
(Optional Equipment) . 

Item 
No. Item 

321 ' Zinc Chromate Finish 
Piper Dwg. 79700 

323 Stainless Steel Control 
Cables 
Piper Dwg. 79700 

325 Air Conditioner 
Piper Dwg. 99575-4 

327 Overhead Vent System 
a. Piper Dwg. 76304-9 
b. Piper Dwg. 76304-15 

329 Overhead Vent System with 
Ground Ventilating Blower 
a. Piper Dwg. 76304 .. 10 
b. Pipet Dwg. 76304- 16 

331 Rear Seat Vents 
Piper Dwg. 68556 

333 Assist Step 
Piper Dwg. 65384 

335 Super Cabin Sound Proofing 
Piper Dwg. 79030-2 

337 C Adjustable Front Seat (Left) 
Piper Dwg. 79591-0/79591-2 

339 Adjustable Front Seat (Right) 
Piper Dwg. 7'9591-1/79591-3 

341 Headrests (2) Front 
Piper Dwg. 79337-18 

342 Shoulder Harness Inertia 
(Front) (2) " 
Piper Dwg. PS50039-4-20 
Pacific Scientific 1107441 .. 13 
(Black) 

Mark if Weight 
Inst!. (Pounds) 

5.0 

68.3 

6.4 
5.7 

14.9 
14.2 

~ 

2.5 

1.8 

18.1 

*6.6 

*6.6 

2.2 

1.3 

*Weight and moment difference between standard and optional equipment. 

ISSUED: DECEMBER 16.1976 
REVISED: JUNE 29, 1981 

WEIGHT 

Arm (In.) Moment 
Aft Datum (Lb~ln, ) 

158.0 790 

103.6 7076 

159.6 1022 
148.9 849 

172.2 2566 
168.5 2393 

98.0 245 

I 

156.Q' 281 

'86.8 1571 

80.3 530 

79.6 525 

94.S 208 

119.5 155 

REPORT: VB-880 
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SEcnON6 
WEIGHT AND BALANCE 

(n) Miscellaneous 
(Optional Equipment) (cont) 

Item Mark if Weight Arm (In.) Moment 
~o. Item I nstl. (Pounds) Aft" Datum (Lb~In.) 

343. . Inertia Safety Belts (Rear) 
(2) 0.8 Ibs. each, Piper . 

. PS50039-4-14 
Pacific Scientific 1107319..0 1 
American Safety Eqpt. Corp. 
500853-40 1 (Black) 1.6 140.3 224 

344 Shoulder Harness .. Fixed 
(Rear) (2) 
Piper Dwg. PS50039-4 .. 22 
American Safety Eqpt. Corp. 
501385-403 
. Davis Acft. Prod. Inc. 
FDC ... 7275-16 .. 2 (Black) 1.1 140.3 154 

345 Shoulder Harness .. Inertia. 
(Rear) (2) 
Pip~r Dwg. PS50039-4-19 
Pacific Scientific I 1 07447"() 1 
(Black) 1.3 140.3 187 

3.46 Sun Visors 
Piper Dwg. 6699 I -0 l.S 85.0 128 

347 . Assist Strap 
Piper Owg. 79455 0.2 109.5 22 

349 Curtain and Rod Installation 
Piper Dwg.· 67955 .. 2 4.2 124.0 521 

351 Luxu.rious Interior 
Piper Dwg. 67952-4 *14.5 98.3 1425 

352 Deluxe Carpeting 
Piper Dwg. 66801 *2.6 . 97.8 254 

355 Fire Extinguisher 
'l. Piper Dwg.. 76167 .. 2, 

S~tt 42211-00 4.6 71.0 327 
b. Piper Dwg. 37872 .. 2, 

Graviner HA 1014-01 5.6 57.9 324 

357 Tow Bar 
Piper Dwg. 99458 1.3 156.0 203 

*Weight and moment difference between standard and optional equipment. 

REPORT: VB-nO 
6-54 

·ISSUED: DECEMBER 16, 1976 
. REVISED: JUNE 29, 1981 



PIPER AIRCRAFr CORPORATION 
PA-28-161, CHER.OKEE WARRIOR n 

(n) Miscellaneous 
(Optional Equipment) (cont) 

Itex:n 
No. Item 

361 Locking Gas Cap 
Piper Dwg. 39830 .. 2 

Mark if Weight 
lnst!. (Pounds) 

·0.1 

·Weight and moment difference ,between standard and optional equipment. , 

TOTAL OPTIONAL EQUIPMENT 

ISSUED: DECEM:BER 16., 1976 
REVISED: NOVEMBER 10, 1981 

Arm (In.) Moment 
Aft Datum (L.b~In.) 

94.1 9 

REPORT: \fB..880 
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PIPER AIRCRAFT CORPORATION 
PA ... 28 .. 161, CHEROKEE WARRIOR IT DESCRIPTION AND 

7.1 THE AIRPLANE 

.. 

SECTION 7 

DESCRIPTION AND OPERATION 
OF THE AIRPLANE AND ITS SYSTEMS 

The Cherokee Warrior II is a singleoengine, fixed gear monoplane of all metal construction with low 
semi-tapered wings. It has four place seating and a .two hundred pound baggage capacity. 

1'.3 AIRFRAME 

The primary structure, with the exception of the steel tube engine mount, steel landing gear struts and 
isolated areas, is of aluminum alloy construction. Fiberglass and thermoplastic are used extensively in the 
extremities - the wing tips, the engine cowling, etc .. and in nonstructural components throughout the 
airplane. 

The fuselage is a conventional semi-monocoque structure. On the right side of the airplane is a cabin 
door for en trance and exit and a· baggage door to provide loading in to the 24 cubic foot compartment. 

The. wing is a conventional semi-tapered design incorporating a laminar flow, NACA 65 2415, airfoil 
section. The cantilever wings are attached to each side of the fuselage by insertion of the butt ends of the 
main spars into a spar box carry-through which is an integral part of the fuselage structure. The spar box 
carry-through structure, located under the rear seat, provides in effect a continuous main spar with splices 
at each side of the fuselage. There are also fore and aft attachments at the rear and at an auxiliary front 
spar .. 

ISSUED: DECEMBER 16, 1976 REPORT: VB-S80 
7 .. 1 



AIRCRAFT CORPORATION 
PA .. 28 .. 161, CHEROKEE WARRIOR n 

7.5 ENGINE AND PROPELLER 

DESCRlPTION AND 

The P A·28-161 is powered by. a four cylinder, direct drive, horizontally opposed engine rated at 160 HP ~ 
at 2700 RPM. It is equipped with a starter, a 60 amp 14 volt alternator, a shielded ignition, two magnetos, 
vacuum pump drive, a fuel pump, a wetted polyurethane foam induction air filter. 

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

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

An oil cooler is located on the left rear of the engine mounted to the engine baffling. Engine cooling 
air, which is picked up in the nose section of the engine cowling and carried through the baffling, is utilized 
on the left side for the oil cooler. A winterization plate is provided to restrict air during winter operation 
(refer to paragraph 8.29). 

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

A fixed pitch propeller is installed as standard equipment. The propeller has a 74 inch diameter with a '60 
inch pitch. The pitch is determined at 75% of the diameter. The propeller IS made of an aluminum alloy 
construction. 

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

ISSUED: DECEMBER 16,1976 
REVISED: JULY 3, 1979 

REPORT: VJS..880 
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SECTION 1 
DESCRIPTION AND OPERATION 
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MAIN WHEEL ASSEMBLY 

Figure 7-1 

. ISsUED: DECEM:BER 16, 1976 



PIPER AIRCRAFT CORPORAll0N 
PA .. 28 .. 161, CHEROKEE WARRIOR n 

7.7 LANDING GEAR 

DESCRIPTION AND 

The fued gear PA .. 28 .. 161 is equipped with a Cleveland 5.00 x 5 wheel on the nose ,gear and a 
Cleveland 6.00 x 6 wheel on each main gear (Figure 7~ 1). Cleveland single disc hydraulic brake assern bEes 
are provided on the main gear. The nose gear has a 5.00 x 5 four ply tire, while the main wheel assemblies 
have 6.00 x 6 four ply tires. At gross weight, the main gear tires require a pressure of 24 psi, and the nose 
gear tire req uires a pressure 0 f 30 psi. 

The nose gear is steerable through a 30 degree arc each side of cen ter by the use of the rudder pedals 
and toe brakes. A spring device is incorporated for rudder centering and to provide rudder trim. A bungee 
assembly on the nose gear steering mechanism reduces ground steering effort and dampens shocks and 
bumps during taxiing. The steering mechanism ,also incorporates a shimmy dampener. 

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

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

ISSUED': DECEMBER 16,1976 REPORT: VB .. 880 
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PIPER AIRCRAFT CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR n 

7.9 FllGHT CONTROLS 

FUGHT CONTROL CONSOLE 

Figure 7-3 

DESCRIPTION AND 

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

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

The rudder is conventional in design and incorporates a rudder trim. The trim mechanism is a spring 
, loaded recentering device. The trim control is located on the right side of the pedestal below the throttle 

quadrant (refer to Figure 7 .. 5).· Turning the trim control clockwise gives nose right trim and 
counterclockwise rotation gives nose left trim. 

ISSUEP: DECEM.BER 16, 1,976 REPO itT: VB-=88o. 
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SECTION 1 
DESCRIPTION ~D OPERATION 

Manually con trolled flaps are ,provided on the PA-28-161. The flaps are balanced and spring loaded to 
return to the retracted Cup) position. A control handle, which is located ,between the two front seats on the 
control console (Figure 7-3), extends the flaps by the use of a control cable. To extend the flaps, the handle 
is pulled up to the desired flap setting of 10; 25 or 40 degrees. To retract, depress the button. on the end of 
the handle and lower the controL When extending or retracting flaps, there is a pitch change iR the airplane. 
This pitch change can be corrected either by stabilator trim or increased con trol wheel force. When the 
flaps are in the retracted ,(up) position the right flap, provided with an over-center lock mechanism~ acts as a 
step. 

NOTE 

The right flap will support a load only in the fully retracted (up) 
position. When the flap is to be' used as a step, make sure the flaps 
are in the retracted (up) position. 

1.11 ENGINE CONTROLS 

Engine controls consist of a throttle control and a mixture control lever. These controls are located on 
the control quadrant on the lower center of the instrument panel (Figure 9-5) where they are accessible to 
both the pilot and the copilot. The controls utilize teflon-lined control cables to reduce friction and 
binding. 

'The throttle lever is used to adjust engine RPM. The mixture control lever is used to adjust the air to 

I fuel ratio. The engine is shut d.own by the placing of the mixture lever in the full lean position. For information 
on the leaning procedure, see the Aveo ... Lycoming Operator's Manual. " 

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

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

REPORT: YB-880 
7-8 

ISSUED: DECEMBER 16, 1976 
REVISED: JUNE 29, 1981 



PIPER AIRCRAFT CORPORATION 
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CONTROL QUADRANT AND CONSOLE 

Figure 7-5 

ISSUED: DECEMBER 16,1916 REPORT: VB-880 
7-9 



SEcrION1 
DESCRIPTION AND OPERA110N 
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?" ......... -';'--

7.13 FUEL SYSTEM 

FUEL SELECTOR 

Figure 7 .. 7 

Fuel is stored in two twenty-five gallon (24 gallons usable) fuel tanks, giving the airplane a total capacity 
of fifty U.S. gallons (48 gallons usable). 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 tanks are secured to the leading edge of each wing with screws and nut plates. This allows removal 
for service or inspection. . 

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

An auxiliary electric fuel pump is provided in case of the failure of the engine driven pump. The 
electric pump should be ON for all takeoffs and landings and when switching tanks. The fuel pump switch 
is located in the. switch panel above the throttle quadr~t. 

The fuel·drains should be.opened daily prior to frrst flight to check for water or sediment. Each tank 
has an individual drain at the bottom, inboard rear comer. . 

A fuel strainer, located on the lower left front of the rue wall, has a drain which is accessible from 
outside the nose section. The strainer should also be drained before the first flight of the day. Refer to 
paragraph 8.21 for the complete fuel draining procedure. . 

Optional locking fuel caps are available for all fillers. A single key will fit fuel caps. cabin door and 
baggage door compartme~ts. 

REPORT: VB-S80 
7 .. 10 

ISSUED: DECEM:BER 16, 1976 
REVISED: NOVEMBER 20, 1981 



PIPER AIRCRAFT CORPORA nON 
PA .. 28-161, CHEROKEE WARRlOR n 

ENGINE FUEl PUMP 

ELECTRIC FUEl PUMP 

LEfT MAIN TANK 

ISSUED: DECEMBER 16, 1976 

DESCRIPTION AND 
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Figure 7-9 

REPORT: VB--880 
7·11 



SECTION 7 
DESCRIPTION AND OPERATION 

PIPER AIRCRAFT CORPORATION 
PA .. 28 .. 161, CHEROKEE WARRIO~ II 

Fuel quantity and fuel pressure gauges are mounted in a gauge cit,lster located on the left side of 
instrument panel to the right of the control wheel (refer to Figure 7-15). 

An optional engine priming system is available to facilitate starting. The primer pump is located to the 
immediate left of the throttle quadrant (refer to Figure 7~5). 

7.15 ELECTRICAL SYSTEM 

The electrical system includes a 14-volt. 60 amp alternator, a 12-volt battery. a voltage regulator. an over­
voltage relay and a master switch relay (Figure 7-11). The battery is mounted in a thermoplastic box 
immediately aft of the main spar on the right side of the fuselage below the rear passenger seat. The regulator 
and overvoltage relay are located on the forward left side of the fuselage behind the instrument panei. 

Electrical switches are located on the right center instrument panel (refer to Figure 7-15) and, the circuit 
breakers are located on the lower right instrument panel (refer to Figure 7-13). A rheostat switch on the left 
side of the switch panel controls the navigational lights and the radio lights. The similar switch on the right side 
controls and dims. the panel lights. 

Standard electrical accessories include a starter. electric fuel pump. stall warning indicator. cigar lighter. 
fuel gauge. ammeter. and annunciator panel. ' 

The annunciator pan'el 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 a 'system may not be operating p~operly. and that he 
should check and monitor the applicable system gauge. to determine when or if any necessary action is 
required. 

Optional electrical accessories include navigation lights. anti-collision light. landing light. instrument 
lighting. and cabin dome light. Circuits will handle the addition of communications and navigational equip­
ment. 

An optional light, mounted in the overhead panel, provides instrument and cockpit lighting for night 
flying. 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. 

REPORT: VB .. 880 
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WARNING 

Anti-collision lights should not be operating when flying through 
cloud. fog or haze, since the reflected light can produce spatial dis­
orientation. Strobe lights should not be used in close proximity to 
.the ground such as duri~g taxiing. takeoff or landing. 

NOTE 

On airplanes with inte'flocked BAT and AL T switches. the AL T 
switch is mechanically interlocked with the BAT switch. When AL T 
switch is turned ON. th~ BAT switch will also be turned ON. On 
airplanes' with separate BAT and A~ T switch operation. the 
switches 'may be positioned Independently as desired. 

ISSUED: ,DECEMBER 16, 1976 
REVISED: JUNE 29, 1981 



PIPER AIRCRAFT CORPOR.ATION 
PA .. 18-161, CHEROKEE. WARRIOR II DESCRIPTION AND 

Unlike previous generator systems, the ammeter as installed does not shoV!' battery discharge~ rather. it 
indicates the electrical load on the alternator in amperes. With all the electrical equipment off and the master 
switch on, the ammeter will indicate the charging rate of the battery. As each electrical unit is switched on. the 
ammeter will indicate the total ampere draw of all the units including the battery. For example. the average 
continuous load for night flight with-radios on isabout 30 amperes. This 30 ampere value plus approximately 2 
amperes for a fully charged battery will appear continuously under these flight conditions. The amount of 
current shown' on the ammeter will tell immediately if the alternator system is operating normally, as the 
amount of current shown should equal the total amperage drawn by the electrical equipment which is oper~ 
ating. 

For abnormal and/ or emergency operation and procedures~ see Section 3., 

ISSUED: DECEMBER 16, 1976 
REVISED: DECEMBER 18, 1980 
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PIPER AIRCRAFT CORPORAnON 
PA .. 28 .. 161, CHEROKEE WARRIOR n 

CIRCUIT BREAKER PANEL 

Figure 7-13 

DESCRIPTION AND 

" 7.17 VACUUM SYSTEM* 
• 

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

The vacuum pump is a dry type' pump. A shear drive protects the pump from damage. If the drive 
shears, the gyros will become inoperative. 

A vacuum gauge, mounted on the far right instrument panel provides a pilot ,check for the system 
d1.lling operation. A decrease in pressure in a system that remained constant over an extended p'eriod may 
indicate a dirty frlter, dirty screens, possibly a sticky vacuum regulator or leak in the 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 event of any gauge variation from the 
nonn, the pilot should have a mechanic check the system to prevent possible damage to the system 
components or eventual failure of the system. 

A vacuum regulator is provided in the system to protect the gyros. The valve is set so the nonnal 
vacuum reads 5.0 ± .1 inches of mercury, a setting which provides sufficient vacuum to operate all the gyros 
at their rated RPM. Higher settings will d;amage the gyros and with a low setting the gyros will be unreliable. 
The regulator. is located behind the instrument p'anel. Vacuum pressure, even though set correctly, can read 
lower at very high altitude (above 12,000 ft), and at low engine RPM (usually on approach or during 
training maneuvers. This is nonnal and should not be considered a malfunction. 

*Optional equipment 

ISSUED: DECEMBER 16, 1976 REPORT: VB-880 
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SECTION 1 PIPER AIRCRAFr ~'lr'r1,1I'I!#'1i1l1'li; 

·DESCRIPTION AND OPERATION PA .. :zg..161, CHEROKEE 

7.1,9 INSTRUMENT PANEL 
, . 

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

The radios and the circuit breakers are located on the 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 temperature gauge and an oil 
pressure gauge. 

Standard instruments include a compass, an ·airspeed indicator, a tachom~ter, 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 panel 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 a tum and slip indicator or turn coordinator. The 
attitude gyro and directional gyro are vacuum operated through theuse of a vacuum pump installed on the 
engine, while the tum and slip indicator is electrically operated. The vacuum suction gauge is on the far 
righ t of the instrurnen t panel. 

REPORT: VB-880 
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Dir.'DCtU', AiRcaAFr 
DESCRIPTION AND OPERATION PA .. 28-l61, CHEROKEE 

1.21 PITOT .. STATIC SYSTEM ' ' 

The system supplies both pitat and static pressure for the airspeed indicator, altime ter 1 and the 
optional vertical speed indica tor (Figure 7-17), 

Pitot and static pressure are picked up by a pitot head installed on the bottom of the left Wi11g a.nd 
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 
left side of the instrument panel. When the valve is set in the alternate position, the altimeter, vertical spet!d 
indicator and airspeed indicator will be using cabin air for static pressure. The storm window and cabin 
ven ts must be closed and the cabin heater and defroster must be on during alternate static source opt:!fa tion. 
The altimeter error.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 in tenor. 

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 Ioea ted on the electrical switch panel to the left 0 f the 
ngh t 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 
instrumen ts. 

REPORT: VB-880 
7 .. 18 

NOTE,; 
~ 

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

ISSUED: DECEMBER 16, 1916 
REVISED: JUNE 30, 1978 
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PIPER AIRCRAFT CORPORATION 
PA .. 28-161, CHEROKEE WARRIOR n 

7.23 HEATING AND VENTILATING SYSTEM 

DESCRIPTION 

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

The airflow between front and rear· seats can be regulated by the heat diversion controls located on 
either side of the console atop the heat ducts. 

CAUTION 

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

Fresh ai~ inlets are located in the . leading edges of the wings near the fuselage. At each front seat 
location there is an adjustable fresh air outlet on the side of the cabin near the floor. Rear seat vents are 
optional. Cabin air is exhausted through an,outlet located below the rear seat. 

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

7.25 CABIN FEATURES 

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

The front sea ts can be equipped with optional headrests and optional vertical adjustment 

Seat belts are standard equipment for both front and rear seats. A single strap adjustable shoulder 
harness located above the side window, protects each front seat occupant. Optional shoulder straps for the rear 
seat occupants are available. 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 inboard hip. Adjust this fixed strap so that all 
controls are accessible while maintaining adequate restraint for the occupant. ShQulder harness with inertial 
reels are available for all four seats. 

A check of the inertia reel mechanism is made by pulling sharply on the strap. The reel should lock in 
place under this test and prevent the strap from extending. For normal body movements, the strap will 
extend or retract as required. 

ISSUED: DECEMBER 16, 1976 
REVISED: NOVEMBER 20, 1981 
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SECTION 7 
DESCmmON AND OPERATION 

1.27 BAGGAGE AREA 

A 24 cubic ·foot. baggage area, located behind the rear seat, is accessible from the cabin or loaded 
through a large 20 x 22 inch outside baggage door on the right side of the fuselage. Maximum capacity is 
200 pounds. Tie-d9wn straps are available and they should be used at all times. 

NOTE. 

It is the pilot's responsibility to be sure when the baggage is loaded 
that the aircraft C.G. falls within the allowable·C.G. range. (See 
Weight and Balance Section.) 

7.29 STALL WARNING 

An approaching stall is indicated by an audible alarm located behind the instrumen.t panel. The 
indicator activates at between five and ten knots above stall speed. 

7.31 FINISH 

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

REPORT: VB-880 
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7.33 PIPER EXTERNAL POWER* 

DESCRIPTION 

An optional starting installation known' as Piper External ~ower (PEP) is accessible through a 
receptacle located on the right side of the fuselage aft of the baggage door. 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. Instructions on a placard located on the cover of the receptacle should be followed 
before using the external power. For instructions on the use of the PEP see; STARTING WITH 
EXTERNAL POWER SOURCE in Section 4 - Normal Operating Procedures. 

7.35 EMERGENCY LOCATOR TRANSMITTER* 

The Emergency Locator Transmitter (EL T) when installed, is locat.ed in the aft portion of the fuselage just 
below the stabilator leading edge and is accessible through a plate on th~ right side of the fuselage. This plate 
is attached with slotted-head nylo'rt 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 EL T is an emergency locator transmitter which meets 
the requirements of FAR 91.52. 

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

NOTE 

If for any reason a test transmission is necessary, the test trans ... 
. mission should be conducted only in the first five minutes of any 

hour and limited to three audro sweeps. If the tests must be made at 
any other time,. the tests shoul~ be coordinated with the nearest 
FAA tower or flight service station. 

NARCO ELT 10 OPERATION 

On the EL T unit itself is a three position switch placarded "ON," "OFF" and "ARl\.1." The AR M position 
sets the EL T so that it will transmit after impact and will continue to. transmit until its battery is drained. The 
ARM position is selected when the EL T is installed in the airplane and it should remain in that position. 

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

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

A pilot's remote switch located on the left side panel is provided to allow the transmitter to be turned on 
from inside the cabin. The pilot's remote switch is placarded "ON~9 and" ARMED. ,., The switch is normally in 
the ARMED position. Moving the switch to ON will activate the transmitter. Moving the switch back to the 

. ARMED positi:on will turn off the transmitter only if the impact switch has not been activated~ 

*Op,tional equipment 

ISSUED: DECEMBER 16, 1976 
REVISED: APRIL 13, 1979 
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DESCRIPTION AND OPERATION 

The EL T should be checked to make certain the unit has not been activated during the ground check.. 
Check by selecting 121.50 MHz on an operating receiver. If there is an oscillating chirping sound, the EL T may 
have been activated and should be turned off immediately. This requires removal. of the access cover and 
moving the switch to OFF, then press die reset button. and return the switch to ARM. Recheck with the 
receiver to ascertain the transmitter is silent. 

CCC CIR 11-2 OPERATION 

On the unit itself is a three position selector-switch placarded ~'OFF," "ARM" and "ON." The ARM 
" position is provided to set the unit to the "automatic position so that it will transmit only after impact and will 
continue to transmit until the battery is drained to depletion or until the switch is manually moved to the 0 FF 
position. The ARM position is selected when the transmitter is installed at the factory and the switch should 
remain in that position whenever the unit is .installed in the airplane. The ON position is provided so the unit 
can be used as a portable transmitter or in the event the automatic feature was not triggered by impact or to 
periodically test the function of the transmitter. 

Select the OFF position when changing the battery, when rearming the unit if it has been activated for 
any reason, or to discontinue transmission. 

NOTE 

If the switch has been placed in the ON position for any reason, the 
OfF position has to be selected before selecting ARM. If ARM is 
selected directly from the ON position, the unit will continue to 
transmit in: the ARM position. 

A pilot's remote switch, located on the left side panel, is provided to allow the transmitter to be controlled 
from inside the cabin. The pilot's remote switch is placarded "ON," 4& AUTO / ARM" and "OFF / RESET." The 
switch is normally left in the AUTO / ARM position. To turn the transmitter off, move the switch momentarily 
to the OFF I RESET position. The aircraft master switch must be ON to turn the transmitter OFF. To actuate 
the transmitter for tests or other reasons, move the switch upward to the ON position and leave it in that 
position as long as transmission is desired.' . 

The unit is equipped with a portable antenna to allow the locator to be removed from the aircraft in case 
of an emergency and used as a portable signal transmitter. . -

The locator should be checked during the ground check to make certain the unit has not been accidentally 
activated. Check by tuning a radio receiver to 121.50 MHz. If there is an oscillating sound~ the locator may 
have been activated and should be turned off immediately. Reset to the ARIvi position and check again to 
insure against outside interference. 

REPORT: VB-880 
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7.37 AIR CONDITIONING· 

DESCRIPTION 

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

The evaporator is located behind the left rear side of the baggage compartment. 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 ~e baggage compartment area. The scoop extends when the air conditioner is "ON" and retracts to a 
flush 'Position when the system is "OFF." 

The compressor is mounted on the forward 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 panel. 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.' 

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

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, tum 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," "MED" or "HIGH" flow of 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 
Jigflt illuminates whenever the condenser door is open and remains on until the door is ciose<L 

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

Whenever the throttle is in the full throttle position, it actuates a micro switch which disengages the 
compressOr and retracts the scoop. This is 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 .. 

·Optional equipment 

ISSUED: JULY 11, 1911 
REVISED: APRIL 13, 1979 
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7.39. fARBl'RF.TOR 1(,[ DETECTION S'YSTEM* 

A carburetor ice detection system is available as optional equipment. 

The sy...rem consists of a control box mounted on instrument panel. a prohe sensor mounted in the 
carburetor and a red warning light to indicate the presence of ice in the carburetor. If ice is prescnt appry full 
carburetor heat. Rcfer to J.2R. Carburetor Icing. in the emergency procedures. To adjust the system for critical 
ice detection., first turn on the airplanes master switch and then turn on the ice detection unit. Turn the 
sensitivity knob fully counter clockwise causing the carb ice light to come on. Sow rotate the sensitivity knob 
hack (clockwise) until the ice light just goes out. 'This establishes the critical setting. 

WARNING 

This instrument is approved as optional equipment only and Flight 
Operations should not be predicated on its use, 

I *Optional equipme'nt. 

REPORT: VB .. SSO 
' .. 26 

ISSUED: JUl. Y 11'1 1977 
REVISED: MAY 30'1 1980 

l r 
\~ 





l 
\ I. 

TABLE OF CONTENTS 

SECTION 8 

AIRPLANE HANDLING, SERVICING AND MAINTENANCE 

Paragraph 
No. 

8.1 
8.3 
8.S 
8.7 
8.9 
8.11 
8.13 
8.15 
8.17 

o 8.19 
8.21 
.8.23 

08.25 
8.27 
8.29 

General .... ...................................... . 
Airplane Inspection Periods . ............................. . 
Preventive Maintenance ................................ . 
Airplane Alterations ... o •• ~ ••••••••••••••••••••••••••••• 

Ground Handling ... .................................. . 
Engine Air Filter .. 0, • • • • • • • • • • , • • • .'. • • • • • • • • • • • • • • • • • • 

Brake Service .. o. . • • • • . . . . . . • , . . . . . • . . . , • • . . • • • • • • • . • 

Landing Gear Service ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 • 

Propeller Service ............. , ................... , .. . 
Oil Requirements 0 •••••• , ••••••••••••••• , •••••••••••••• 

Fuel System ............ ...................... o •••••• 

Tire Inflation ............., o. . . . . . . . . • . . . . . . • . • • . . . • • 

Battery Service ..................................... . 
Cleaning .......................... ............... . 
Cold Weather OPeration ............ ................... 0. , . 

Page 
No. 

8-'1 
8-3 
8-4 
8Q 5 
8~6 

8-8 
8-8 
8-10 
8-11 
8-11 
8-11 
8-14 
8-14 
8-14 
8-16 

REPORT: VB-880 
8-i 



AIRCRAFr CORPOR.A.nON 
PA .. 28·161, CHER.O~EE WARRIOR n RANDLING~ SERVICING AND 

SECTION 8 

AIRPLANE HANDLING, SERVICING AND MAINTENANCE 

8.1 GENERAL 

This section provides general guidelines relating to the handling, 'servicing and maintenance of the 
Warrior II. . 

Every owner should stay in close contact with his Piper deal~r or distributor and Authorized Piper 
Service Center to obtain the latest infonnation pertaining to his aircraft and to avail himself of the Piper 
Aircraft Service Back-up. . 

Piper Aircraft Corporation takes a continuing interest in having the owner get the most efficient use 
from his aircraft and keeping it in the best mechanical condition. Consequently, Piper A,ircraft from time to 
time issues Service Bulletins, Service Letters and Service Spares Letters relating to the aircraft 

ServiCe Bulletins are of special importance and should be complied with promptly. These are sent to 
the latest registered owners, distributors and dealers. Depending on the nature of the bulletin, material and 
labor allowances may apply, and will be addressed in the body of the Bulletin. 

Service Letters deal with product improvements and service bin ts pertaining to the aircraft. They are 
sent to dealers, distributors and occasionally (at the factory's discretion) to latest registered owners, so tliey 
can properly service the aircraft and keep it up to date with the latest changes. Owners should give careful 
attention to the Service Letter informationM 

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

If an owner is not having his aircraft serviced by an Authorized Piper Service Cen ter, he should 
periodically check with a Piper'dealer-or distributor to find out the latest information to keep his aircraft 
up to date. . . 

. Piper Aircraft Corpor.ation lias a Subscrip~ion Service for the Service Bulletins, Service Letters and 
Service Spares Letters. This service is offered to interested persons such as owners, pilots and mechanics at a 
namm·a! fee, and may be obtained through Piper dealers and distributors. 

A service manual, parts catalog, and revisions to both, are available from your Piper dealer or 
distributor. Any correspondence regarding the airplane should include the airplane model and serial number 
to insure proper response. . 

ISSUED: DECEMBER 16,1916. REPORT: VB-8g0 
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8.3 AIRPLANE INSPECTION PERIODS 

HANDLING, S'ERVICING AND 

The Federal Aviation Administration (FAA) occasionally publishes Airworthiness Directives (ADs) 
that apply to specific groups of aircraft., They are mandatory changes and are to be complied with within a 
time limit set by the FAA. When an AD is issued, it is sent to the latest registered owner of the affected 
aircraft an~ also to subscribers of the service. The owner should periodically check with his Piper dealer or 
A & P mechanic to see whethex: ~e l:1as the la test issued AD against his aircraft. 

Piper Aircraft Corporation provides for the initial and fIrst 50-hour inspection, at no charge to the 
owner. The'Owner Service Agreement which the owner receives upon delivery of the aircraft should be kept 
in the aircraft at all times. This identifies him to authorized Piper dealers and entitles the owner to receive 
service in accordance with the regular service agreement terms. This agreement also entitles the transient 
owner full warranty by any Piper dealer in the world. 

One hundred hour inspections are required by law if the aircraft is used commercially. Otherwise this 
inspection is left to the discretion of the owner. This inspection is a complete check of the aircraft and its 
systems, and should be accomplished by a Piper Authorized Service Center or by a qualified .aircraft and 
power plant mechanic who owns or works for a reputable repair shop. The inspection is listed, in detail, in 
the inspection report of the appropriate Service Manual. 

An annual inspection is required once a year to keep the Airworthiness Certificate in effect. It is the 
same as' a 1 DO-hour inspection except that it must be signed by an Inspection Authorized (IA) mechanic or 
a General Aviation District Office' (GADO) representative. This inspection is required whether the aircraft is 
operated commercially or for pleasure. ' 

A Progressive Maintenance program is approved by the FAA and is available to the owner. It involves 
routine and detailed inspections at 50-hour intervals. T!le purpose of the program is to allow maximum 
utilization of the aircraft, to reduce maintenance-inspection cost and to maintain a maximum standard of 
continuous airworthiness. Complete details are available from Piper dealers. 

A spectographic analysis of the oil is available from several sources. This system, if used intelligently, 
provides a good check of the internal condition' of the engine. For this system to be accurate, oil samples 
must be sent in at regular intervals, and induction air filters must be cleaned or changed regularly. 

ISSUED: DECEMBER 16,1976 REPORT: VB-880 . 
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SECTION 8 
HANDLING, SERVICING AND M'AIN'TENANCE 

8.S PREVENTIVE MAIN'TENANCE 

The holder of a Pilot Certificate issued under FAR Part 61 may perform certain preventive 
maintenance described in FAR Part 43. This maintenance may be perionned only on an aircraft 'which the 
pilot owns or operates and which is not used in air carrier service. The fonowing is a list of the maintenance 
which the pilot may perform: 

(a.) Repair or change tires and tubes. 
(b) Se'rvice landing gear wheel bearings, such as cleaning, greasing or replacing. 
(c) Service landing gear shock struts by adding air, oil or both. 
(d) Replace defective safety wire and cotter- keys. 
(e) Lubrication not requiring disassembly other than removal of non ... structural items such as cover 

plates, cowling or fairings. 
(f) Replenish hydraulic fluid in the hydraulic reservoirs., , 
(g) Refmish the exterior or interior' of the aircraft (excluding balanced control surfaces) When 

removal or disassembly of any primary structure or operating system is not required. 
(h) Replace side windows and safety belts. 
(n Replace seats or seat parts with replacement parts approved for the aircraft. 
U) Replace bulbs', reflectors and lenses of position and landing lights .. 
(k) Replace cowling not requiring removal of the propeller. 
(1) Replace, clean or set spark plug clearance. 
(m) Replace any hose connection, except hydraulic connections, with replacement hoses. 
(n) Replace prefabricated fuel lines. 
(0) Replace the battery and check fluid level and specific gravity. 

Although the above work is allowed by law, each individual should make a self analysis as to whether 
he has the ability to perform the work. 

If the above work 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 &rcrait 
(d) The certificate number of pilot performing the work. 
(e) Signature of the individual doing the work. 

REPORT: VJ..880 
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8.7 AIRPLANE ALTERATIONS 

If the owner desires to have his aircraft modified, he must obtain FAA approval for the alteration. 
Major ~alterations accomplished in accordance with Advisory Circular 43.13-2, when performed by an A & P 
mechanic, may be approved by the local FAA office. Major alterations to the basic airframe or systems not 
covered by AC 43.13 .. 2 require a Supplemental Type Certificate. 

The owner or pilot is required to ascertain that the following Aircraft Papers are in order and in the 
aircraft. 

(a) To be displayed in the aircraft at all times: 
(I) Aircraft Airworthiness Certificate Form F AA·8100-2. 
(2) Aircraft Registration Certificate Fonn FAA-8050 .. 3. 
(3) Aircraft Radio Station License if transmitters are installed. 

(b) To be camed in the aircraft at all times: 
( 1) Pilot's Operating Handbook. 
(2) Weight and Balance data plus a copy of the latest Repair and Alteration Fonn 

F AA .. 33 7, if applicable. 
(3) Aircraft equipment list. 

Although the aircraft and engine logbooks are I,lot required to be in ~he aircraft, they should be made 
available upon request. Logbooks should be complete and up to date. Good recprds will reduce 
maintenance cost by giving the mechanic information about what has or has not been accomplished. 

ISSUED: DECEM.BER 16, 1976 REPORT: VB·880 
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SECTION 8 
HAND~G, SERVICING MAINTENANCE 

8.9 GROUND HANDLING 

(a) Towing 

The a.irplane 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 equipmen tt do not tum the nose gear 
beyond its steering radius in either direction, as this will result in 
damage to the nose gear and steering mechanism. 

CAUTION 

Do not tow the airplane when the controls are secured. 

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

(b) Taxiing 

Befor~ attempting to taxi the airplane, ground personnel should be instructed and approved 
by a qualified person authorized by the owner. Engine starting and shut-down procedures as well 
as taxi techniques should'be covered. When it"is ascertained that the propeller back blast and taxi 
areas are deut power should be applied to start the taxi ron; and the fonowing checks should be 
performed: : . . 

(1) Taxi a few feet forward and app~ the brakes to determine theireffectiveneis. 
(2) While taXiing, make slight turns to ascertain the effectiveness of the steering. 
(3) Observe l 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. 
e 5) Do not operate tl\e engine at, hjgh RPM when running up or taxiing over ground 

con taining loos~ stones, gravel, or any loose material that may cause damage to the 
propeller blades. 

REPORT: VB-8SO 
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(c) Parking 

When parking the airplane, be sure that it. is sufficiently protected from adverse wea the!' 
conditions and that it presents no danger to other aircraft. When parking the airplane for any 
length of time or overnight, it is suggested that it be moored securely. 

(1) To park the airplane, head it into the wind if possible. 
(2) Set the parking brake by pulling back on the brake lever and depressing the kno b on 

the handle. To release the parking brake, pull back on the handle until the catch 
disengages; then allow the handle to swing forward. 

CAUTION 

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

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

(d) Mooring 

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

(1) . Head the airplane into the wind if possible. 
(2) Retract the flaps. _ 
(3) Immobilize the ailerons and stabilator by looping the seat belt through the control 

wheel and pulling it snug. 
(4) Block the wheels. 
(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 
sufficien t slack to avoid damage to the· airplane sho~ld the ropes con tract. 

CAUTION 

Use bowline knots, square knots or locked slip knots. Do not use 
plain slip knots. 

NOTE 

Additional preparations for high winds' include using tie-down 
ropes from the landing gear forks and securing the rudder. . 

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

(7) Cabin and baggage doors should be locked when the airplane is unat~end~d. 

ISSUED': DECEMBER 16, 1976 REPORT: VB-880 
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SECTION 8 
HANDLING, SERVICING AND MAINTENANCE 

8.11 ENGINEAIRFILTER 

'P'fP1:~D; AIRCRAFT ~·l~r.'~ 
PA-28 .. 161, CHEROKEE vv·.nw~~v 

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

(a) Removal Of Engine Air Filter 

The filter is located in the lower righ t fron t of the engine compartmen t and may be removed 
by the following procedure: 

( 1) Open the right side of the engine cowling. 
(2) Loosen each of the four quarter-turn fasteners securing the air filter cover. 
(3) Separate the cover and remove the filter. 
(4) Inspect the filter. If it is excessively dirty or shows any damage, replace it immediately. 

(b) Installation Of Engine Air Filter 

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

8.13 BRAKE SERVICE 

The brake system is 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 fl.re wall in the engine compartment. If the en tire system must be refilled, fill 
with fluid under pressure from the brake end of the system. This will eliminate air from the system. 

No adjustment of the brake clearances is necessary. If after extended service brake blocks become 
excessively worn, they should be replaced with new segme-nts. 

REPOR.T: VB-880 
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1. BRAKE RESERVO' R 
2. RIGHT BRAKE AND RUDDER PEOAL. 
3. LEFT.BRAKE AND RUDDER PEOAL. 
... RIGHT BRAKE CYLINDER 
5. L.EFT BRAKE CYLINDER 
Ii. BRAKE HANDL.E 
7. HANDLE RELEASE BUTTON 

ISSUED: DECatBER 16, 1976 

8. L.INE, INLET 
9. CLEVIS PIN. 

10. MASTER CYLINDER ASSEMBLY 
11. BOLT ASSEMBL V 
1 2. TO RQUE TUBE 
13. COPILOT'S RIGHT BRAKE AND RUDDER PEDAL 
14. COPILOT'S LEFT BRAKE AND RUDDER PEDAL 

, 

BRAKE SYSTEM: 
Figure 8-1 



SECIlON 8 
HANDLING, SERVICING AND MAINTENAN~ 

8 .. 15 LANDING GEAR SERVICE. 

PIPER AIRCRAFT· 
PA .. 2g..161~ CHEROKEE 

The main landing gears use 6.00 x 6 wheels and the nose gear carries a 5.00 x 5 wheel. An three 
are four-ply rating, type III tires with tubes. (Refer to paragraph 8.23). 

Wheels are removed by taking off the hub cap, cotter pin, axle nut, and the two bolts holding the 
brake segment in place·, Mark tire and wheel for reinstallation; then dismount by deflating the tire, 
removing the three through-bolts from the wheel and separating the wheel halves. 

Landing gear oleos sho~ld be serviced according to the instructions on the units. TIle 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. ~houId 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. If the strut has sufficient fluid, it will be visible up to the bot~om of the filler plug hole and 
will then require only proper inflation. 

Should fluid 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 aU-ow fluid to enter the bottom chamber of 
the main gear strut housing, the torque link assembly must be disconnected to let the strut be extended a 
minimum of 10 inches (the nose gear torque links need not be disconnected). Do not allow the strut to 
extend more than 12 inches. When air bubbles cease to flow through the hose, compress the strut fully and 
again check fluid level. Reinstall the valve core and filler ph~g, and the main gear torq ue 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 height .. 

In jacking the aircraft for landing gear or other service, two hydraulic jacks and ai 

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 tiri1 stand is 
attached and the ballast added, jacking may be continued until the airplane is at the height desired. 

The steering amlS 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 nonnally accomplished at the forward end of the. 
rods and should be done in such a way that the nose wheel is in line with the fore and aft axis of the plane 
when the rudder pedals and rudder are centered. Alignment of the nose wheel can be Checked by pushing 
the airplane back and forthwith the rudder centered to determine that the plane· follOWS a perfectly 
straight line. The turning arc of the nose· wheel is 3(tOc) ::f: 2° in either direction and is Jimjted 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 
afte-r the rudder hits its stops. This guarantees that the rudder will be allowed to move through its rull 
traveL 

REPORT: VJ..886 
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8.17 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 the loss of a propeller tip. The back face of the blades should be painted 
when necessary with flat black paint to retard glare .. To prevent corrosion, the surface should be cleaned 
and waxed periodically. 

8.19 OIL REQUIREMENTS 

The oil capacity of the engine is 8 quarts, and the mi~imum safe quantity is 2 quarts. It is recommended 
that the oil be changed every 50 hours and sooner under unfavorable operating conditions. Intervals between 
oil changes can be increased as much as 100% on engines equipped with full flow (cartridge type) oil filters, 
provided the element is replaced each 50 hours of operation and the specified octane fuel ~s used. Should fuel 
other than the specified octane rating for the power plant be used, refer to the latest issue of Lycoming Service 
Letter No. Ll85 and Lycoming Service Instruction No. 1014 for additional information and recommended 
service procedures. The following grades are recommended for the specified temperatures: 

Average Ambient 
Air Temperature 

For Starting 

Above 600 p 
30° to .90° F 

0° to 70°F 
Below 10° F 

8.2l FUEL SYSTEM: 

(a) Servicing Fuel System 

Single 
Viscosity 

Grade 

SAB 50 
SAE 40 
SAE 30 
SAE20 

Mul ti-Viscosi ty 
Grades 

SAB 40 or SAB 50 
SAE40 
SAB 40 or 20W-30 
SAB 20W-30 

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 

The minimum aviation grade fuel for the PA-28-161 is 100. Since the use of lower grades 
can cause serious engine damage in a short period of time, the engine warranty is invalidated by 
the use of lower octanes . 

. Whenever 100 or lOOLL grade fuel is not available, commercial grade 100/130 should be 
used. (See Fuel Grade Companson Chart, Page 8-12.) Refer to the latest issue of Lycoming 
Service Instruction No. 1070 for additional information. 

ISSUED: DECEMBER 16, 1976 
REVISED: JULY 3, 1979 
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AIRCRAFT 
PA-l8-161, CHEROKEE 

A summary of the current grades as well as the previous fuel designations is shown 
following chart: 

FUEL GRADE COMPARISON CHART 

Current Military 
Previous Commercial Current Commercial Fuel Grades (MIL-G-SS12E) 

Fuel Grades (ASTM-0910) Fuel Grades (ASTM-091()"7S) Amendmen t No. 3 

Max. TEL Max. TEL Max. TEL 
Grade Color ml/U.S. gal. Grade Color ml/U.S. gal. Grade Color mI/U.S. gal. 

80/87 red O.S 80 red O.S 80/87 red Q.S 
91198 blue 2.0 $100LL blue 2.0 none none none 
100/130 green 3.0 100 green **3.0 100/130 green *"'3.0 
115/145 purple 4.6 none none none 1151145 purple 4.6 

If> _ Grade 100LL fuel in some over seas countries is currently colored green and designated as "IDOL." 
!II $. Commercial fuel grade 100 and grade 100/130 (both of which are colored green) having TEL content of 

up to 4 mVU.S. gallon are approved for use in 3:11 engines certificated for use with grade 100/130 fueL 

The operation of the aircraft is approved with an anti-icing additive in the fueL When anti-icing additive is 
used it must meet the specification MIL ... I-27686. must be uniformly blended wit.h the fuel while refueling. must 
not exceed. 159C 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 add hive manufacturer should be used. Except for the information contained in this section. the 
manulC:tcturer's mixing or blending instructions should be carefully followed. 

CAUTION 

Assure that the additive.is directed into the flowing fuel stream .. The 
additive flow should start after and stop before the fuel flow. Do not 
permit the concentrated add-itive tacorne in contact with the aircraft 
painted surfaces or "the interior surfaces of the tanks. 

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

Fuel additive can not be used as a substitute for preflight draining of 
the fuel system drains. 
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(c) Filling Ft:1el Tanks 

FUEL DRAIN 

Figure 8 .. 3 

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

(d) Draining Fue'! Stramer. Sumps and Lmes 

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 firewall. 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 contaminats. 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. 

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

ISSUED: DECEMBER i6, 1976 
REVISED: MAY 36, 1980 
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(~) Dra.ining Fuel System 

The bulk of the fuel may be drained from the system by opening val'v.,'e at the inboard end of each 
fuel tank. Push up on the arms of the drain valve and turn counterclock\vise to hold the drain open. 
The rema ining fuel in the system may be drained through the filter bowl. Any individual tank may 
be drained by closing the selector \'a\ve and then draining the desired tank. 

8.23 TIRE INFLATION 

For maximum service from the tires, keep them inflated to the proper pressures - 30 psi for the nose 
gear and 24 psi for the main gear. All wheels and tires are balanced before original installation, aIJ.d the 
relationship of tire, tube and wheel should be maintained upon reinstallation. Unbalanced wheels can cause 
extreme vibration in the landing gear; therefore, in the installation of new components, it may be necessary 
to rebalanc.e the '.¥heels with the tires mounted. When checking tire pressure, examine the tires for wear, 
cuts, bruises, and slippage. 

8.25 BATTE'RY SERVICE 

Access to the 12-volt battery is obtained by raising the rear seat and removing the cover of the battery 
box. The plastic battery box has a drain rube which is normally closed off with a cap and which should be 
opened occasionally to drain off any accumulation of liquid. 

The battery should be checked for proper fluid level. 00 NOT fill the battery above the baffle plates. 
DO NOT fill the Qa,ttery with acid· use only water. 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 fmishing with a 2 amp rate. 
Quick charges are not recommended. 

8.27 CLEANING 

(a) Cleaning Engine Compartment 

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

(1) Place a large pan under the engine to catch waste. 
(2) With the engine cowling removed, spray or brush the engine with solvent or a mixture 

of solvent and degreaser. In order to remove especially heavy dirt and grease deposits, 
it may be necessary to brush areas tha.t were, sprayed. 

CAUTION 

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

(3) Allow the solvent to .remain on the ensme from nve to ten minutes. Then rinse the 
engine clean with additional solvent and allow it to dry. 

REPORT: VB-880 
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CAUTION 

Do not operate the engine until excess solvent has evaporated or 
otherwise been removed. 

(4) Remove the protective tape from the magnetos. 
(5) Lubricate the controls, bearing surfaces, etc., in accordance with the Lubrication 

Chart. 

(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. 

(c) Cleaning Exterior Surfaces 

The airplane should be washed with a mild soap and water. Harsh abrasives or alkaline soaps 
or detergents could make scratches on painted or plastic surfaces or could cause corrosion of 
metal. Cover areas where cleaning solution could cause damage. To wash the airpfane, use the 
following procedure: - ' 

( I ) Flush away loose dirt with water. , 
(2) Apply cleaning solution with a soft cloth, a sponge or a soft bristle brush. 
(3) To remove exhaust stains; allow the solution to remain on the surface longer., 
(4) To remove stubborn oil and grease, use a cloth dampened with naphtha. 
(5) Rinse all surfaces thoroughly. 
(6) Any good automotive wax may be used to preserve painted surfaces. Soft cleaning 

cloths or a chamois should be used to prevent scratches when cleaning or polishing. A 
heavier coating of wax on the leading surfaces will reduce the abrasion problems in 
these areas. 

Cd) Cleaning Windshield and Windows 

(1) Remove dirt~ mud and other loose particles from exterior surfaces with clean water. 
(2) 'Wash with mild soap and warm water or with aircraft plastic cleaner. Use a soft cloth 

or sponge in a strai~t 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 tetrachoride, 
thinner, acetone, or window cleaning sprays. 

ISSUED: DECEMBER 16, 1976 
REVISED: MA Y 30, 1980 
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(4) After 'cleaning plastic surfaces, apply a thin coat of hard polishing wax. Rub lightly 
with a soft cloth. Do not use a circular motion. 

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

(e) Cleaning Headliner, Side Panels and Seats 

(l) 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 saddle soap or a mild hand soap and water. 

(0 Cleaning Carpets 

To clean carpets, fIrst remove loose dirt with a whisk 'broom or vacuum. For soiled spots 
and stubborn stains use a noninflammable dry cleaning fluid. Floor carpets may be removed and 
cleaned like any household carpet. 

8.29. COLD WEATHER OPERATION 

For cold weather operation a winterization plate is installed on the inlet opening of the oil cooler. This 
plate should be installed whenever the ambient temperature reaches 50

0 
F or less. The plate should be 

removed and stored in the cockpit w~en the ambient tem~rature exceeds 50
0 

F. 

It is recommended that an optional Engine Breather Tube Winterization IGt be installed for cold 
weather operation. This kit is available through your Piper Dealer/Distributor. ' 

REPORT: VB..880 
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9.1 GENERAL 

SECTION 9 

SUPPLEMENTS 

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 infonnation contained in each Supplement applies only when the 
related equipment is installed in the airplane. 

ISSUED: DECEMBER 16, 1976 ~ REPORT: VB-880 
9-1 
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SUPPLB1ENT 1 

AUTOFLITE n AUTOPILOT INSTALLATION 

SECfION 1 .. GENERAL 

This supplement supplies information necessary for the operation of the airplane when the optional 
AutoFlite II Autopilot is installed. The information contained' within this supplement is to be used in 
conjunction with the' complete handbook. 

• I 

This supplement has been "FAA Approved" as a permanent' part of this handbook based on 
EDO-AIRE Mitchell STC SA3066SW .. D and must remain. in this handbook at all ti.ri1es when the optional 
AutoFlite II Autopilot is installed. 

SECTION 2 .. LIM:ITATIONS 

(a) Autopilot operation prohibited above 155 KIAS. (Autopilot Vmo) 
(b) Autopilot must be "OFF" for takeoff and landing. 

SECTION 3 .. EMERGENCY PROCEDURES 

(a) In case of malfunction, depress disconnect switch on pilot's control wheel, o.r overpower 
autopilot at either control wheel. ' 

(b) AutoFlite II master switch .. OFF. 
(c) In climb, cruise or descent configuration a malfunction with a 3 second delay in recovery 

initiation may result in 60° bank and 320 foot altitude loss. 
(d) In 'approach 'configuration, coupled or uncoupled, a malfunction' with a 1 second delay in 

recovery initiation may result in 15 0 bank and 20 foot altitude loss. 

SECTION 4· NORMAL PROCEDURES 

AUTOFLITE IT PREFLIGHT INSPECTION 

(a) AutoFlite II master svvitch - ON. 
(b) Rotate tum command knob 'to left and right. Aircraft control wheels should rotate Lll 

corresponding directions. . 
(c) With AutoFlite II on, rotate aircraft control wheel to left {Uld right. Only light forces should be 

required to override, roll servo clutch. 
(d) AutoFlite II master switch - OFF - rotate control wheel left and right to assure disengagement. 

ISSUED:·DECEMBER 16, 1976 
REVISED: JULY 11, 1977 
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AUTOFUTE II IN .. FllGHT PROCEDURE 

(a) Engagem en t 
(1) Check tum command knob in center detent position. 
(2) AutoFlite II master switph • ON. 

(b) Disengagemen t 
(1) AutoFlite II master switch m OFF. 

(c) Heading Changes 
(1) Move trim knob on instrument for drift correction from a constant heading. 
(2) Move tum command knob for left or right banked turns. Rotation of knob to stop will yield 

an appropriate bank angle to obtain an approximate standard rate tum. Intermediate 
settings may be used for lesser tum rates. 

(d) OMNI Tracker 
(1) Tum command knob· move to center detent position and push IN to engage tracker. 

Aircraft will track desired radial established on NAV 1 (or as selected, if equipped with a 
NA V selector switch). 

NOTE 

Tracker must be engaged within lOCI of being "on course," Le. 
VOR course needle centered and aircraft heading within 10· of 
VOR course. '. . 

(2) Trim knob .. push IN for high sensitivity. Use hlgh sensitivity position for localizer tracking 
and as desired for OMNI tracking.. ~ 

(e) Maintain directional trim durlngall autopilot operatioMo 

PERFORMANCE 

No changes to the basic performance provided by Section'5 of this Pilot's Operating Handbook are 
necessary for this supplement. 
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AUTOCONTROL 

SECTION 1 .. GENERAL 

.j .. 

\ ~ 

SUPPLEMENT 2 

AUTopaOT INSTALLA nON 

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

This supplement has been HFAA Approved" as a permanent part of this handbook based on· 
EDO-AIRE Mitchell STC SA306SSW .. D and must rem~n in this handbook at all ti:rries when the optional 
Piper AutoControl nIB Autopi1<?t is installed. 

SECTION 2 .. LIMTrATIONS 

(a) Autopilot operation prohibited above 155 KIAS~ (Autopilot Vmo) 
(b) Autopilot must be OFF for takeoff and landing. 

SECTION 3 .. EMERGENCY PROCEDURES . 

(a) In an emergency the AutoControl IIIB can be disconnected by: 
( 1) Pushing the AlP 0 N-OFF rocker swi~ch .. "0 FF ." 
(2) Pulling the autopilot circuit breaker .. 

(b) The autopilot can be overpowered at either control wheeL 
(c) An autopilot runaway, with a 3 second delay in the initiation of recovery ·while operating in 

climb, cruise or descending flight, C9uld result in a 60° bank and 320 foot altitude loss. 
(d) An aut~pi1ot runaway, with a 1 ~cond delay in the Wtiiflon of recovery, during an appro;lch 

operation, coupled or uncoupled, c0uld result in .15 0 bank and 20 foot altitude loss. 
(e) Emergency operation with optional NSD. 360 ·and NSD 360A (HSI) • Slaved and/or Non..;Slaved: 

NSD 360 
(I) Appearance of HDG Flag: o· 

a. Check air supply gauge (vac or pressure) for adequate air supply (4 in. Hg. min.). 
b. Check compass circuit breaker .. 
c. Observe display for proper operation. 

(2) 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. 

ISSUED: DECEMBER 16, 1976 
REVISED: JULY II, 1917 

REPORT: VB-SSO 
9-5 



SECTION· 9 
SUPPLEMENTS 

PIPER AIRCRAFT 
PA .. 28-161, CHERqKEE 

(3) With card disabled: 
a. VOR and Glide Slope displays are still functional; use card set to rotate card to aircraft 

heading for correct picture. 
b. Localizer - left~right information still usable. Flag informltion i~. disab!'~d '" compare 

needle with No.2 indicator for valid left .. right needle operation. 
(4) Slaving Failure - (Le. failure to selfcoeorrect for gyro drift): 

a. Check gyro slaving switch is set to No. 1 position. 
b. Check for HOG Flag:. 
c. Check compass circuit breaker. 
d. Reset heading card while observing slaving meter. 
e. Sel~ct slaving amplifier Nq. 2 (gyro 51.aving switch is set to No.2 position) .. 
f. Reset heading card while checking slaving meter. 
g. Switch to free l!:fro and periodically set card as unslaved gyro. 

NSD 360A (Instrument with red-white striped NAV·HDG Flags) 
(1) The emergency procedures for the NSD 360A remain .identicaI to those listed for the NSD 

360 (above), except that the presence of the NA V Flag on a localizer frequency invalidates 
the NAV left-right infonnation. Usable navigation data will be indicated in both VOR and 
Localizer modes by the absence of the NAV Flag, whether the card is disabled or not. . 

(2) In the localizer mode the ''TO-FROM'' arrows may' rem·ain out of vie\.", depending upon the 
design of the NAY converter used in the installation. 

SEqION 4 - NORMAL PROCEDURES 

PREFUGHT 

(a) AUTOPlLOT v 

(1) . Place radio coupler in HDG mode (if installed) and place theA/p "ON..QFF" switch to the 
"ON" position to engage ron section. Rotate roll command knob left and right and observe 
that control wheel describes a corresponding left and right tum, then center knob. 

(2) Set proper D.G. heading on D.G. and turn HDG bug to aircraft heading. Engage HDG mode 
rocker switch and rotate HOG bug, right and left. Aircraft contro~ wheel should tum same 
direction as bug. Grasp control wheel and manually override servo, both directions. 

(b) RADIO COUPLER - (OPTIONAL) 
(1) Tune and identify VOR or VOT station. Position radio .coupler to OMNI mode. Engage 

autopilot "ON" and ROO switches. Set HDG bug to aircraft heading and rotate ODS to 
cause OM:NI indicator needle to swing left and right slowly. Observe that control wheel 
rotates in direction of needle movementq . 

(.2) Disengage AlP "ON..oFFn switch .. Reset radio coupler control to HDG. 

IN-FLIGHT 

(a) Trim airplane (ball centered) .. 

(b) Check air pressure Of vacuum to ascertain. that the directional gyro and attitude gyro are receiving 
sufficien t air. . 

REPORT: VB-880 
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(c) Roll Section: 
(1) To engage, center roll knob, push AlP "ON..QFF" switch to "ON" position. To tum, rotate 

console roll knob in desired direction. (Maximum angle of bank should not exceed 30 ~ .) 
(2) For heading mode, set directional gyro with magnetic compass. Push directional gyro 

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. 

(d) Radio Coupling VOR .. ILS with H.S.I. (Horizontal Situation Indicator) Type Instrument Display = 

(Optional) 
(1) VOR Navigation , 

a. Tune and ide,ntify VOR station. Select desired course by rotating eRS knob of H.S.l. 
b. Select OMNI mode on radio coupler. , ' 
c. Select HDG mode on autopilot console to 'engage coupler. Aircraft will tum to a 45° 

intercept angle' to intercept the selected VOR course. Intercept angle magnitude 
depends on ,radio needle off course magnitude, 100% needle deflection will result in 
45 0 intercept with the ,intercept angie diminishing as the needle 'offset diminishes. 

d. NAV mode .. NAV mode provides reduced VOR sensitivity for tracking weak, or noisy 
VOR signals. NAV mode should be selected after the aircraft is established on course. 

(2) ILS-LOC Front Course _ 
a. Set inbound, front, localizer course on H.S.I. 
b. Select LOC-Nonna! on radio coupler to intercept and track inbound on localizer. 

Select LOC·REV to intercept and track outbound to the procedure tum area. 
c. Select Hoo mode on autopilot console to engage coupler. 

(3) ILS .. Back Course 
a. Set inbound, front localizer course on H.S.I. 
b. Select LOC-REV on radio coupler to intercept and track inbound on the back localizer 

course. Select LOC-NORM to intercept and track outbound on the back course to the 
procedure turn area. 

c. Select BOO mode on autopilot console to engage coupler. 

(e) Radio Coupling .. VOR·ILS with standard directional gyro. (Optional) 
Radio coupler operation in conjunction with a standard directional gyro and VO Roo LOC 

display differs from operation with an integrated display (H.S.I.) only in one respect. The HDG 
bug is u,sed as the radio course datum and therefore must be set to match the desired VO R course 
as selected on the OBS. ' 

(1) ForVOR 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 ItS Front Course intercepts and tracking: 

Tune the localizer frequency and place the HDG,bug on the inbound, front course 
heading. Select LOC-NORM mode on the coupler and Hoo mode on the autopilot 
console. - ' , ' 

(3) For'LOC Back Course intercepts and tracking: 
Tune the localizer frequency and place the HDG bug on the inbound course 

heading to the airport. Select LOC·REV mode with coupler and HDG mode on the 
autopilot console. , 

ISSUED- DECEMBER 16, 1976 
REVISED: JULY 11, 1977 
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SECTION 1 - GENERAL 

SUPPLEMENT 3 

ELECTRIC PITCH TRJM 

nus supplement supplies information necessary for the operation of the airplane when the optional 
Piper Electric' Pitch Trim is installed. The informa tion 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 Electric Pitch T~ is installed. 

SECTION 2 - LIMITATIONS' 

No changes of the basic limitations provided by Section 2 of this Pilot's Operating Handbook are 
necessary for this supplement. 

SECTION 3 - EMERGENCY PROCEDURES 

(a) In case of malfunction, disconnect electric pitch trim by pushing pitch trim switch ori instrument 
panel to OFF position. 

(b) In an emergency, electric pitch trim may be overpowered using manual pitch trim .. 
(c) In cruise configuration, malfunction results in lO° pitch change and 200 ft altitude variation. 
(d) In approach configuration, a malfunction can result in a 50 pitch change and 50 ft altitude loss. 

SECTION 4 • NORMAL PROCEDURES 

The electric trim system may be turned ON or OFF by a switch located above the ignition switch. The 
pitch trim may be changed when the electric trim system is turned on either by moving the manual pitch 
trim control wheel or by operating the trim control switch on the pilot's control yoke. 

SECTION 5 - PERFORMANCE 

No changes to the basic performance provided by Section 5 of this Pilot's Operating Handbook are 
necessary fO,r this supplement. 

ISSUED: DECEMBER 16, 1976 REPORT: VB-880 
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SUPPLEM:ENT 4 

AIR CONDmONmG INSTALLATION 

SECTION 1 .. GENERAL 

This supplement supplies information necessary for the efficient operation of the airplane when the 
optional air conditioning system is installed. The information contained within this supplement is to be 
used "as descriped" in conjunction with the complete handbook. 

This supplement has been "FAA Approved" as a permanent part of this handbook and must remain in 
this handbook at all times when the optional air conditioning system is installed. 

SECTION 2 .. LIMITATIONS 

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

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

"WARNING - AIR CONDmONER 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" 

SECTION 3 .. EMERGENCY PROcrpURES 

No changes to the basic Emergency Procedures provided by Section 3 of this Pilot's Operatixlg 
Handbook are necessary for this supplement. . 

ISSUED: JULY 11,1977 REPORT: VB-S80 
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SECTION 4 ,. NORMAL PROCEDURES 

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

(a) Check aircraft master switch uON." 

(b) Tum the air conditioner c.ontrol switch to, "ON" and the fan switch to one of the operating 
positions" the "AIR COND DOOR OPEl'l' warning light will tum on, the·reby indicating proper 
air conditioner condenser door actuation. 

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

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

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

The condenser door light is located 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 co . 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 dOOf, when extended, causes a slight:increase in 
drag. When the air conditioner .is turned off there is nonnally no measurable difference in climb, cruise-or 
range perfonnance of the airplane. "1" 

NOTE 

To insure maximtun 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 con$idered in preflight planning To be conservative" the following figures assum.e that 
the compressor is operating continuously while the airplane is airborne. This will be the case only in 
extremely hot weather. 

(a) The decrease in true airspeed is approximately 4KTS at all power settings. 

(b) The decrease in range may be as much as 32 nautical miles for the 48 gallon capacity. 

I. 
REPORT: VB-880 
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SECTION 9 

SUPPLEMENTS 

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 malfunction which 
would cause the compressor to operate and the condenser door to be extended,'a decrease in rate of climb 
of as much as 100 fpm can be expected. Should a malfunction occur which prevents condenser door 

, -. retraction when' the compressor is turned off, a decrease in rate of climb of as much as 50 fpm can be 
expected. 

ISSUED: JULy 11, 1971 REPORT: VB-8S0 
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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 opitonal 
Century 21 Auotpilot 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 155 KIAS. 
(b) Autopilot OFF during takeoff and landing. 

SECTION J .. 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 pro b1emr 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 corr.ected. 

(l) Altitude Loss During Malfuntion: 
a. An autopilot malfunction during climb, cruise or descent with a 3 second delay in 

recovery initiation could resiut in as much as 60° of bank and 320' altitude loss. 
Maximum altitude loss was recorded at 155 KIAS during descent. 

b. An autopilot malfunction during an approach with a 1 second delay in recovery 
initiation could result in as much as IS° bank and 20' altitude loss. Maximum altitude 
loss measured· in approach configuration, and operating either coupled or uncoupled. 

(b) COMPASS SYSTEM . 
(0 Emergency Operation With Optional NSD 360A (HSI) Slaved and/or Non-Slaved: 

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. 

ISSUED: AUGUST 14, 1980 " REPORT: 
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b. To disable heading card - pull circuit breaker and use magnetic compass for directional 
d~ta. ' 

NOTE 

If heading card is not operationat autopilot should not be used. 

c. With card disabled VORl Localizer and Glide S-Iope displays arestiU functional: U$e card 
set to rotate card to aircraft heading for correct picture. 

d. Slaving Failure ... (Le. failure to self correct for gyro drift): 
1. Check gyro slaving switch is set to No.1 position (if equipped with Slave ~ o. I -

No.2 switch) or ~6S1aved" position when equipped with Slaved and Free Gyro Mode 
Switch. 

2. Check for HOG Flag. 
3. Check compass circuit breaker. 
4. Reset heading card while observing slaving meter. 

NOTE 

Dead' slaving meter needle or a needle displaced fully one direction 
indicates a slaving system failure. 

S. 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 

lnthe localizer mode, the 66TO .. FROIMt arrows may remain out of 
view, depending upon the design of the N A V converter used in the 
installation. 

SECTION.4 .. NORMAL ,PROCEDURES 

Refer to Edo-Aire Mitchell Century 21 Autopilot Operator's Manual. PIN 68S80S, dated 1-79 for 
Autopilot Description and N'ormal Operating Procedures. 

(a) PREFLIGHT PROCEDURES 

NOTE 

D~ring system functional check the system must be provided 
, adequate D~C. volt~ge (12.0 VDC min.) and instrument air '(4.2 m. 

Hg. min.). It is recommended that: the engine be operated to 
provide the necessary power and that the aircraft be positioned in a 
level attitude, during the functional check. 

(b) AUTOPILOT WITH STANDARD D.O. 
(1) , Engage autopilot" , 
(2) Control wheel movement should correspond ,to HDG co'mmand mput. 
(3) Grasp control wheel and override roU servo actuator to assure override capability. 

,. 
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(4) With HDG bug centered select NAVar APPR mode and note control whee~ movement 
t"oward VOR needle offset. 

(5) Select REV mode and note control wheel movemeni opposite VOR needle offset. 
(6) Disengage autopilot. . 
(7) Check aileron controls through full travel to assure complete autopilot disengagement. 

(c) AUTOPILOT WITH COMPASS SYSTEM (NS]) 360A) 
(For other compass systems, refer to appropriate manufacturer's instructions) 
(1) Check slaving switch in slave or slave 1 or 2 position, as appropriate. (Slaving systems with 

R.M.I. 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. (H DG mode) 
(4) For navigation operations select modes as required by the operation being conducted and in 

accordance with the mode descriptio'n 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. -

ISSUED: AUGUST 14, 1980 . REPORT: VB-SSO 
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SECTION 9 
SUPPLEMENTS 

(c) TIME SETTING 

AIRCRAFT' 
PA .. 11-161, CHEROKEE 

The RST button must now be pressed two times to cause the hours digits to'flash. 
can be set in as described above. 

correct 

Pressing the RST buttqn 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 counting a.t 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). AUTOM,ATIC DATE ADVANCE 
The calendar function win 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 
,I Pressing both the RST and ST -SP buttons at the same time will result in a display test function. 

SECTION S .. PERFORMANCE' 

No changes to the basic performance provided by Section 5 of this Pilot's Operating Handbook are 
necessary for this supplement. 

REPORT: VB-IM 
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PIPER AIRCRAFT CORPORATION 
PA .. 21-161, CHERO'KEE, 

SUPPLEMENT 6 

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 .. LIMIT ATIONS 

No changes of the basic limitations provided by Section 2 of this Pilot's Operating Handbook are 
necessary for this supplement. 

SECTION 3 .. EMERGENCY PROCEDURES 

No changes of the basic EJPergency Procedures provided by Section 3 of this Pilofs Operating Handbook 
are necessary for this su pplement. 

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. 

(b) DATE SETTING 
Pressing the RST I;>utton 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. 

ISSUED: DECEMBE'R 18, 1980 REPORT: 
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PIPER AIR.CRAFT _"'-DE""-II »JJjlPlU"'ll..II. 

PA",28-161, CHEROKEE ......... "'.-_·n 

10.1 GENERAL 

SECTION 10 

SAFETYTlPS 

This se~tion provides safety tips of particular value in the opera~ion of the Cherokee Warrior II. 

10.3 SAFETY TIPS 

(a) 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. 

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

(c) Flaps may be lowered at airspeeds up to 103 KIAS. To reduce nap operating loads, it is desirable 
to have the airplane at a slower speed before extending the flaps. The flap step will not support 
weigh t if the flaps are in any extended position. The flaps must, be placed in the "UP9

' position 
before they willioek and support weight on the step. 

(d) Before attempting to reset any circuit breaker, allow a .two to five minute cooling off period'. 

(e) Before starting the engine, check that all radio switches, light switches and the pitot heat switch 
are in the off position so as not to 'create an overloaded condition when the starter is engaged. 

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

(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 ","roid accidents, pilots should obtain and study the safety related information 
made available in FAA publications such as regulations, advisory cirCUlars, Aviation News, AIM 
and safety aids. 

0) Prolonged slips or skids which result, in excess of 2000 ft. of altitude loss, or other radical or 
extreme maneuvers which could cause uncovering of the fuel outlet must be avoided as fuel·flo·w· 
interruption may occur ,when tank being used is not fun. 

ISSUED: DECEMBER 16, 1916 
REVISED: J:ULY 3, 1979 
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SECTION 10 
SAFElY TIPS 

(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 "'L EFT" during the starting procedures to reduce the probability of "kick ba:c.k." Place 
the ignition switch to ~6BOTHn position after the engine has start~d. 

REPORT:V .... _ 
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APPLICABIUTY 

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

. . 
This handbook cannot be used for operational purposes unless kept in a current status~·· 

REVISIONS 

The information compiled in the Pilot's ·Operating Handbook will be k~pt current by revisions 
distributed to the airplane owners. 

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

1. Revis~ons 

Revisions will be diStributed whenever necessary as co·mplete page replacements or additions and shall 
be inserted into the handbook in accordance with the instructions given below:' . 

1. Revision pages will replace only pages with the ·same page number. 
2. Insert all additional pages in proper nwnerical order within each section. 
3. Page numbers fonowed by a small letter shall. be inserted in direct sequence with the same 

.common numbered page . 

. II. Identification of Revised Material 

RevIsed text and illustrations shall be indicated by a black vertical.line along the outside margin of the 
page, opposite revised, added or deleted material. A line along the outside margin of the 'page opposite the 
page number win indicate that an entire page was added. . 

Black lines will indicate only cUrrent revisions with changes and additions .to or deletions. ofexistmg 
text and illustrations. Changes in capitalization, spelling, punctuation or the .physical.l~at:ion of material 
on a page will not be identified by symbols. . " 

ORIGll'lAL PAGES ISSUED 

The original pages issued for this handbook prior to revision 2lle given 'below: 

Title, ii through v, 1-1 'through 1-14,2-1 through ~~8, 3 .. 1 through 3 .. 12, 4-1 thrQu~ ~16~5-1through 
5-26, .6-1 through 6-56, 7-1 through 7-24, ~l through 8-16, 9--1 tnrough.9al0, lQ..l ~().ugh '1~2 .. 

REPORT: va=8S0 
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