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APPLICABIUTY 

Application of this handbook is limited to thc specific Piper PA·28· 161 
model airplane de~ignated by seri;!1 numher and rt'gislration numlx:r on the 
face of the title page of this handbook. 

This handbook cannot be used for operational purpmt's unless kept in 
a current status. 

REVISIONS 

The information compiled in the pilors Operating Bandbook. with tl.e 
exception of the equipment list. will be kept current by revisions distributed 
to the airplane owners. The equipment list was eurrent al the time the air· 
plane was licensed by the manufacturer and thereafter must be maintained 
by the owner. 

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

I. Revisions 

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

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

section. . 
3. Page numbers followed by a small letter shall be inserted in direct 

sequence with the same common numbered page. 

II . Identification of Revised Material 

Revised text and illustrations shall be indicated by a black vertical line 
along the outside margin of the page, opposite revised. added or deleted 
material. A line along the outside margin of the page opposite th.:: page 
number will indicate that an entire page was added. 

REPORT: VB·IIID 
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llIack lints will mdicalc only currcnl rcvi~ion~ wilh chaoge~ ao ... 
additions 10 or ddelions of ellisling text and illustralion~. Changes in 
eapil;,]i7.alion. spelling, punel ualion or I he physiealloeation of material on 
a page will oot be ideotiried by symbols. 

ORIGINAl. PAG~ ISSUEC 

The original pages issued for Ihis handbook prior 10 revision are givcn 
below: 

Title, ii through vii. 1· 1 through \ · 10,2· 1 through 2·9, ).] lhrough 
).16, 4-llhrou[l.h 4-25, 5-1lhrough 5·29, 6·llhrough6· 17, 7· llhrough 7·26, 
8· \ through 8·18, 9· 1 through 9·72 and 10·1 Ihrough 10·2. 
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PH.OT'S OPERATING HAND800K tOG OF REVISIONS 

Current Revj~ions lu the IIA -28- llll W,Ht'iur II I'ilnl's Operaling Hand­
huuk. REPORT: VII· ' IKIl i\,>ued August 1.1. 1<)1(2. 

-. _ . . -. 
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'-4 Ward Evans 

Rev. 3 I-J Revised p"ra . 1.7. 
(PRK40621:1) 1-6. Revisetl r;1 ra. 1.19 (h) . 

1_7 ,-, Revisnl p.lnt. 2.7. 

'-6 Revised p,n,1. 2.2.1. 
)- 1 Revi:.ed pOI rot • .1 . 1. 

'-4 Revised procedures. 
'-S Revi:.cd procedure: mlwed 
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PIPER AIRCRAFT CORPORATION 
PA-28-1'I, WARRIOR II 

SECTION I 

GENERAL 

1.1 INTRODUCTION 

SECTION I 
GENERAL 

This Pilot's Operating Handbook is desig.ned for maximum utilization 
as an operaling guide for the pilol. It includes the material required 10 be 
furnished 10 the pilol by C.A.R. ) and FAR Pari 21, Subpart J. II also 
contains supplt:nu:n1al data supplied by the airplane mUTlufaclUrer. 

This handbook is not designed as a substitut e for adequate and 
competent Oighl instruction, knowledge of currenl airworthiness direClivts. 
anplicable federal air regulations or advisory circulars. It is not intended to 

\ guide for basic night instruction or a training manual and should not be 
.. ~.:::d for operational purposes unless kept in a curre nt SlaIUS. 

Assuranct that the airplane is in an airwoflhy condition is the 
responsibility of the owner. The pilot in command is responsible for 
determining Ihatthe airplane is safe for night. The pilot is also responsible 
(or remaining within the operating limitations as outlined by instrument 
markings. placards. and this handbook. 

Although the arrangement of this handbook is intended to incre.ne its 
in-night capabilities. it should not be used solely as an occasional operating 
rderence. The pilot should slUdy the entire handbook to familiarize himself 
with the lirpitations. performance. procedures and operational handling 
characteristics of the airplane before nighl. 

The handbook has been divided into numbered (arabic) $Cclions. each 
provided with a "finger-tip" tab divider for quick reference. The limitations 
and emergency procedures have been placed ahead of the normal 
procedures. performance and other sections to provide easier acce~~ to 
information that may be required in nigh I. The "Emergency Procedures" 

ion has been furnished with a red tab divider to present an instant 
I ... ~rcnce to the s«tion. Provisions for expansion of the handbook have 
been made by the deliberate omission of certa in paragraph numbers, figure 
numbers. item numbers and pages noled as being intentionally lefl blank. 

ISSUED: AUGUST 13, 1911 REPORT: VB-1I10 
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I'IPER AIRCRAFT CORPO RATION 
PA-lI-I'I, WAHHIO'R II 

' .3 ENGINES 

(a) Numher or Engines 
(b) Engine Manulaeturer 
Ie) Engine M()dcJ Number 
(d) RUled Horsepower 
(c) Rated Speed (rplll) 
(I) Dorc (inches) 
(g) Stroke (inches) 
(h) Displacement (cubic inches) 
(i) Compression Ratio 
(j) Engine Type 

I.S PROPELLERS 

(a) NumMr of l~ropellers 

(b) Propeller Manufltcturer 
(e) Model 
(d) NumMr of Blades 
(e) Propeller Diameter (inches) 

(I) Maximum 
(2) Minimum 

(I) Propeller Type 

1.7 FUEL 

AVGAS ONLY 

(It) Fuel Capacity (U.S , gal) (Iolal) 
(b) Usablc Fuel (U ,S. gal) (tolal) 
Ic) Fucl 

(I) Minimum Oclane 

(2) Alternale Fuel 

ISSlIEO: AlJGlIST 13, 19H2 
R.:VIS":O: JUN .. : 21, 1914 

SECTION I 
Gt-:Nt-:RAI. 

I ,ycoilling 
O -J20- D2A or O-J20-D,\(i 

,1>0 
27(1) 

5,125 
.1 ,875 
JI9,H 
8.5:1 

Four Cylinder. Direct Olivc. 
I-ioriwnlally Opposed. 

Air Cooled 

Senscnich 
74 D M 6-{)-60 

1 

74 
12 

Fixed Pilch 

50 
4H 

100 Green or IOOLL Bluc 
Avilttion Gradc 

Refer 10 Fuel Requiremenls, 
Section H • lIandlill8, Servicing 

ltnd Mainlenance . 

R[PORT: V8-1I10 
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SECTION I 
C;[f\[RAL 

PIPER AIRCRAFT CORPORATIOrv 
PA-28-161. WARRIOR II 

1.9 OIL 

(a) Oil Capacity (U .S. quart~) 
(b) Oil Sp!"cification 

8 
Refer to latcst issuc 

or Lycoming Scrvice 
Instruction 1014. 

(c) Oil Viscosity per AvcraSc Ambient 
Temp. (Of Starling 

(I) Above 60° F 
(2) )0° F to 90° F 
(]) O°F to 70°F 

(4) Below 10° F 

1.11 MAXIMUM WEIGIIT5 

(a) Maximum Takcoff Weight (Ibs) 
(b) Maximum Ramp Weight (Ibs) 
Ic) Maximum Landing Weight (lbs) 
(d) Maximum We:ights in Baggage 

ComparlmCnl (Ibs) 

Single 
S.A.E . .50 
S.A.E.40 
S.A.E. ]0 

5.A.E.20 

Mulli 
5 .A.E . 40 or 50 

5.A.E.40 
5.A.E. 40 or 

2OW-JO 
5.A.E.20W-)0 

Normal Utilit .. 
2440 20: 
2447 202, 
2440 2020 

200 0 

1.0 STANDARD AIRPLANE WEIGIITS 

Refe:r to Figure 6-.5 for the: S tandard Empty Weight and the Useful 
. Load. 

1.15 BAGGAGE SPACE 

(a) Com paJlmcnt Vulunlc (cubic (ecl) 
(b) Entry Witllh (inchcs) 
(c) Entry IIl' l~ht (inchc~) 

1.17 SI'[CIFIC 1.0AIJINGS 

(a) Wing LnaJing (lbs l)Cr sq (I, 

(b) I'owe:r l.oaJing (Ibs per hpJ 

REPORT: VB-1IBD 
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24 
II 
20 

14.4 
1.5.] 
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PIPER AIRCRAFT CORPORATION 
PA-28-16I, WARRIOR II 

SECfION I 
GENERAL 

.19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY 

The following definitions are of symbols. abbrcvialions and lermi­
nology used throughout the handbook and thosc whieh may be of added 
operational sjgnilie~nce to the pilot. 

(a) General Airspeed Terminology and Symbols 

CAS Calibra ted Airspecd me,lns Ihe indicated 
speed of an aircraft. con~ctcd for posilion 
and instrument errOL Caljbrat~d airsJX'cd 
is equal 10 true airspeed in slandard 
atmosphere at sea levcl. 

KCAS Calibrated Airspeed CII.pressed in Knots. 

GS Ground Speed is Ihe speed of an airplane 
relative 10 the ground. 

lAS Indicated Airspeed is the speed of an air­
craft as shown on the airspeed indicator 
whcn cnrrech:d for instrument error. lAS 
values published in this handbook assume 
zero instrument error. 

KJAS Indicated Airspeed expressed in Knots. 

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

T AS True Airspeed is Ihe airspeed of an airplane 
relative to undisturbed air which is .he 
CAS corrected for altitude, temperalUre 
and compressibility. 

V 1\ Maneuvering Speed is the maximumspeed 
at which application of full available 
aerodynamic control will not overstress the 
airplane. 

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

ISSUED: AUGUST 13, 1912 RJo:PORT: VB-HBO 
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S[CTION I 
C;ENERAI. 

VNI / MNl 

VNO 

Vso 

PIN:R AIRCRAf-'T CORPORATION 
rA·28-161. WARRIOR II 

Never Exceed Spced or Ma, 
Numher is the speed limit thai should 
not he exceeded ;It any time . 

Maximum Structural Cruising Speed is the 
speed thilt shuuld not he exccede": except 
in smnoth air and then only with caution. 

StallinG S penl or the minimum steOldy 
night speed al which the airplane is 
eontroll:Jb1c. 

Stalling Speed or the minimum stead y 
ni ght speed at which the airplane is 
controllable in the landing configuration. 

ne st Angle -of-Climh Speed is the airspeed 
which delivers the greatest gain ofa ltitude 
in t he ~hortest po~sib1c hori1Onta 1 distance. 

Be st Rate-of-Cl imb Speed is the airspe,,_ 
which delivers the greatest gain in altitude 
in the shortest possible time. 

(h) Meteorological Te rminology 

ISA 

OAT 

R[I'QRT: VR-tiSO 

'-6 

International Standard Atmosphere in 
which: The air is a dry perfect gas; The 
temperature al sea level is 15" Celsius (59" 
Fahrenheil): The pressure al sea level is 
29.92 inches Ug (1013.2 mhl: The tempera­
ture gradienl from sea level 10 the altitude 
at which the tcmperalllre is -56.S"C 
(-M .1" Fl is -Q.OOI98°C (-O.OOJSMOF) per 
foot and 7e ro ahove thill altilUdc. 

Outside Air Temperatllfe is Ihe free air 
~Iatie tcmpenlture ohtained eithcr fr om 
ioOight temperature indications or grot 
meteorological soun.:cs. adjust ed for .. . 
stfume nl crror and eompressibilitycrrccts. 

ISSUf-:t): AUGUST 13. 1982 
REVIS":O: JUNE 2R. 1984 



PIPER AIRCRAFT CORPORATION 
1',\-28-161, WARRIOR II 

SECTION I 
GENERAL 

Indica ted Pressure 
Allitude 

Pn:ssure Altitude 

Stat ion Pressure 

Wind 

(c) Power Terminology 

Takeoff Power 

Maximum Con­
tinuou5 Power 

Maximum Climb 
Power 

Maximum Cruise 
Power 

(d) Engine Instruments 

EGT Giluge 

ISSUED: AUGUST 13, 1982 
REVIS[I): JlJN[ 28, 1984 

The number i1ctually read from <In 
altimeter when the hil roml·t ric SUbSCil1e has 
been set III 29.92 inches of mercury (IOLl.2 
millihars). 

Altitude mcasur::d from standard sea -level 
pressure (29.'H in . Iig) hy ,L pressun: or 
barometric al1imeter. It i) the indicated 
pressure a I, itudc corre(.:tcd for positiull a nd 
instrllment e rror . In this handhook , 
ultimeter instrument efrors urc i1ssuOlcd 
to bc lero. 

Actual atmospheric pressure al field 
elevation . 

The wind velocities recorded as vuriahles 
on the cha rl s of this handbook are to be 
understood as the headwind or tailwind 
components of the reported winds. 

Maximum power permissible for takeoff. 

Maximum power permissible continuously 
during flight. 

Maximum power pe rmissible during 
climb. 

Maximum power permissib le during 
cfuise. 

Exhaust Gas Temperature Gauge 

REI'ORT: VB-1I80 
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SEQ ION I 
GEN.:HAL 

PWEN AINCHAI<T CQRI'ORATION 
PA-28-161, WARRIOR II 

(e) Airplane Performance and Flight I'lanning TerrninolCl~y 

Climb Gradient 

Demonstrated 
Cros~wind 
Velocity 

Accelerate-Stop 
Distance 

Route Segment 

The demnnstrated ratio of the chan!!c in 
heighL durin!! a pnrtion of a climb. til the 
hur;,ontal distance traversed in the s .. rne 
time interval. 

The demonstrated cros~w;mJ velocity is the 
velOt;;ty of the crtlsswind component for 
which adequate control of the airplane 
during takeoff and landing was actually 
demonstrated during certification tests. 

The distance required to accelerate an air­
plane to a ' specified speed and. assuming 
failure of an engineat the instantlhat speed 
is allained. to bring Ihe airplane to a stop. 

A pari of a route. Each end of that pari is 
identified hy (I) a geographical loca l; 
or (2) a point at whit;h a definite radio 
can hc cstablished. 

10 Weight and Balance Tuminology 

Reference Dalum 

Station 

Arm 

HU'ORT: V8·1180 
1·8 

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

A localion along the airplane fuselage 
usually given in terms of distance from thc 
refcrence datum. 

The horilOnlai distance from the reference 
d,llum 10 Ihe cenlcr of gravily(C.G.) of an 
item. 

ISS, IEO: AlJ(;tIST U. 1982 
REVISI-:(): JlLtV 15, 1(8) 



PIPER AIRCRAFT CORPORATION 
PA-lI-"I, WARRIOR II 

SECTION I 
GENERAl. 

Moment 

Center of Gravity 
(C.G.) 

C.G. Arm 

C.G. limits 

Usable Fue! 

Unusable Fue! 

Standard Empty 
Weighl 

Basic Empty 
Weight 

Payload 

Useful load 

Maximum Ramp 
Weight 

ISSUED: AUGUST 13, .912 

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

The point at which an airplane would 
balance if suspended . Its distance from the 
rderence datum is found by dividi ng the 
total moment by the tOial weight of the 
airplane. 

The arnl obtained by adding the airplane's 
individual moments and dividing the sum ' 
by the total weight. 

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

Fuel available for Oight planning. 

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

Weight or a standard airplane including 
unusable rue!, full operating nuids and full 
oil. 

Standard empty weight plus optional 
equipment. 

Weight of occupants, cargo and baggage. 

Difference between takeoff weight, or 
ramp weight if applicable, and basicemplY 
weight. 

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

REPORT: VB-IIIO 
1·9 



SECTION t 
GF.NI-:RAI. 

Maximum 
Takeoff Weight 

Maximum 
Landing Weight 

Maximum Zero 
Fuel Weight 

RF.rORT: VB-1180 
1-10 

riPER AIRCRAFT CORPORATION 
PA-2A-161. \\',\RUIOH II 

Maximum weight approved fot the sta l 
of the takeoff run. 

Maximum weight approved forthe landing 
touc hdown . 

Maximum weight exclusive of usable fuel. 

ISSUED: AUGUST 13. 1982 



TABLE OF CONTENTS 

SECTION 2 

UMITATIONS 

Paragraph 
No. 

2. 1 
2.3 
2.5 
2.7 
2." 
"'1.11 
.. 13 
2.15 
2.17 
2.19 
2.21 
2.23 
2.25 

General . . ....................... . .... • . • . • . • .•.. . 
Airspeed Limitations .................. . .. • . • . • . • ... 
Airspeed Indicator Markings ............ • . • .•.•.•... 
Power Plant Limitations ...............••.• • • • • ..... 
Power Plant Instrument Markings ....... • . • . • . • . • ... 
Weight Limits ....... .... ............. •• .•.•.•. • ... 
Center of Gravity Limits ............ . .............. . 
Maneuver Limits ............................. . 
Flight Load Factors ... .. .......................... . 
Kinds of Operation Equipment List ................. . 
Fuel Limitations .............................. 0 • ••• 

Noise Levels ............................... • . • .... 
Placards ............... . ............ • • ••• • . • . ..... 

Page 
No. 

2-1 
2-1 
2-2 
2-2 
2-3 
'-3 
2-4 
2-4 
2-5 

' -5 
2-6 
2-6 
2-7 

REPORT: VB-IISO 
2-1 



, 



PIPER AIRCRAFT CORPORATION 
PA·18-16I, WARRIOR II 

SECTION 1 

LIMITATIONS 

l .1 GENERAl. 

SECTION 2 
LIMITATIONS 

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

This airplane musl be operated as a normal or utilit .v category airplane 
in compliance with the operating limitations stated in the form of placa rds 
and markings and those given in this section and handbook . 

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

1.J AIRSPEED LIMITATIONS 

SPEED 

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

Maximum Structural Cruising Speed 
(VtfO) - Do not exceed this speed 
except in smooth air and then only 
with caPtion. 

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

ISSUED: AUGUST 13, .911: 

lIAS Ke AS 

160 Il) 

126 122 

10) 100 

REPORT: VB·naO 
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SEcrlON 2 
UMITATIONS 

PlrER AIKeRA'f'r CORI·ORATION 
PA-28-16I, WARRIOK II 

----------------------~~ 

SPErl) 

Iksign Maneuvering Speecl (V,,) _ 
Dn nlll mak e full or ahrupl t:(ln l l'tl l 
movement~ ahove thi~ srt:eu. 

AI 244(} LBS. (i.W. 
AI 15.1 1 I.IJS . G. W. 

rA UTION 

K[AS 

III 

'" 
Maneuvering ~peed deere;lseS:lt lighter weight 
a~ the dfeels of itcroclynami~ forces become 
more pronounced, linear interrolation may he: 
used for intermediate gross weights, Maneu­
vering ~peed should not be exceeded while 
operating in rough air. 

2,5 AIRSPEED INDICATOR MARKINGS 

MARKING 

Red Radial Line (Never Exceed) 
Yellow Arc (Otlltinn Range - Smnnth Air Only) 
Green Arc (Normal Operaling Range) 
While Arc (Flap Down) 

2,7 POWER PtANT UMITATIONS 

Number of Enginc~ 

K('A~ 

101( 

'9 

KIA:" 

160 
t2fl to IN} 
50to 12(. 
44 to [OJ 

fa) 
(b) 

«) 
(II) 

Engine Manufacturer 
Engine Model No. 

Lycoming 
0·)20-02A or 0-320-03(j 

Fnginc OJl("r:llinl! I.imits 
ell Maximum Ilorsc power 
(2) Ma .,imulll Rolalioll Speed (RPM) 
(.1) M;I\illlllm Oil Temperature 

160 
2700 

2450 F 
It:) Oil 1'11"'.'" 1<· 

Minimum (ll·11 linc) 
Maximum (n'd lilld 

(I) I·uel I'rc~ ~ ufl' 
Minimum (red Ilnc) 

Maximum fred lilw) 
11!) I·uc! (AV(iAS ONI.Y) 

(minimum p,radc) 

RErORT: VD·I180 ,., 

25 PSI 
100 PSI 

,5 PS. 
X PSI 

Ion or 100Ll . Avi;lIil1n lirade 

Issllt:n: AUGIJST 13, 19M2 
Rt: VISt:n: JI INF: 28, 1984 



PIPER AIRCRAFT CORPORATION 
P '.·28-1'1, WARRIOR II 

(h) Number of Propellers 
(i) !'ropeller Manufaeturer 
(j) Propeller Model 
(k) Propeller Diameter 

Minimum" 
Maximum 

(Il Propeller Tolerance (static RPM 
at maximum permissible throllie 
setting) 

No additional tolerance permiued. 

SECTION 2 
I.IMITATIONS 

Sensenich 
74DM6-0·60 

72 IN . 
74 IN . 

Not above 2450 RPM 
Not below 2350 RPM 

2.9 POWER PLANT INSTRUMENT MARKINGS 

(a) Tachometer 
Green Arc (Normal Operating Range) 
Red Line (Maximum Continuous Power) 

(b) Oil Temperature 

500 to 2700 RPM 
2700 RPM 

Gr~en Arc (Norrnal Operating Range) 
Red Line (Maximum) 

(c) Oil Pressure 
Green 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 Ramp Weighl 
(e) Maximum Baggage 

NOTE 

Normal 
2440 LDS 
2447 LOS 
200 lOS 

60 to 90 PSI 
25 to 60 PSI 

90 10 100 PSI 
25 PSI 

100 PSI 

.5 to 8 PSI 
.5 I'SI 
8 PSI 

Uti lity 
2020 LOS 
202~ LOS 

o LUS 

Reier to Se-elion 5(ll erformance) for maximum 
weight as limited by performance. 

ISSUED: AUGUST Il, 1912 REPORT: VB·1I80 
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SECTION 1 
UMITATIONS 

PIPER AIRCRAFT CORPORATION 
PA·1II.16I, WARRIOR II 

2.13 CENTER OF GRA VITY LIMITS 

(.) 

(b) 

Normal Calegory 

Weighl Forward Limit Rearward Limit 
Pounds Inches Aft of Uatum Inches Afl of Datum 

2440 88.3 93 .0 
1950 (and less) 810 93.0 

Utility Cau:gory 

Weight Forward Limil Rearward Limit 
Pound s Inches Art of Datum Inchu Aft of Datum 

1950 (and less) 83.0 
2020 83.8 

NOTES 

Straight line variation bel ween points given . 

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

II is the responsibility of the airplane owner and 
the pilot to insure that the airplane is properly 
loaded. See Section 6 (Weight and Balancc)for 
proper loading iMtructions. 

93.0 
93.0 

US MANEUVER LIMITS 

.(a) Normal Ca tegory • All acrobatic maneuvers including spins 
prohihilcd . 

(b) UtililY Category - Approved maneuvers for bank angles exceeding 
60°: 

SIUP Turns 
La1Y Eights 
Chande1les 

REPORT: VB·1I110 
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Entry Speed 
III KIAS 
III KJAS 
III KIAS 
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PIPER AIRCRAFT CORPORATION 
PA·28·16I, WARRIOR II 

2.17 FLIGHT LOAD FACTORS 

(a) Positive Load Factor (Maximum) 
(b) Ne£ltive Load Factor (Maximum) 

SECTION 2 
LIMITATIONS 

Normal 
3.8 G 

Utility 
4.4 G 

No inverted maneuvers 
approved 

2.19 KINDS OF OPERATION EQUIPMENT LIST 

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

The following equipment list identifies the systems and equipment upon 
which type certification for each kind of operation was predicated and must 
be installed and operable for the particular kind of operation indicated. 
However, certain operations may be aUlhoriled with certain listed equip· 
ment and/ or systems inoperative under certain conditions and under 
provisions defined by a current Minimum Equipment list (M EL)approved 
by tbe FAA which is dated concurrently with or after this Pilot's Operating 
Handbook and FAA Approved Airplane Flight Manual and authorized 
under an operating regulation which provides for use of an MEl. 

<a) Day VFR 
(I) Airspeed indicator 
(2) Altimeter 
(3) Magnetic compass 
(1) Tachometer 
(j) Oil pressure indicator 
(6) Oil temperature indicator 
(7) Fuel pressure indicator 
(8) Fuel quantity indicator - each tank 
(9) Volt-ammeter 

(10) Elevator/rudder trim indicator 
(II) Alternator 
(12) Safety restraint - each occupa nt 

(b) Night VFR 
(I) All equipment required for Day VFR 
(2j Position lights 
(3) Instrument liShu 
(4) Anti--(:ollision (strobe) lights 

ISSUED: AUGUST 13, 1982 REPORT: VB·IUO 
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SH'TION 2 
I.IMITATIONS 

PIPt-: R AIH(:HAFT CORPORA1'ION 
I'A · !~ · I"I. " 'l\lIk",.( II 

(e) Day IFR 
(I) All equipmenl required for Day yFR 
(2) Vacllum pump 
(3) Gyro .\lIelion illlJicatnr 

(1..1) Night IFR 
(I) All equipmen l requireJ for Day ami Nighl VFR 
(2) All e\luipment required for 1);\)' IFR 

The above ~ysu:m and equipment!isl Jocs not 
incl ude sped fie night instruments and comm u­
nication/navigation equipmenl required bYlhe 
FAR rarl91 and 1)5 oreraling requi rements. 

1.21 FUEl. UMITATIONS 

fa) Total CaJh1city 
(b) Unusable Fuel 

lhe unusahle fuel for thb airplane hils 
heen determined as 1.0 gallon in each 
wing in erilieal night attitudes. 

(e) Usable Fuel 
The mahle fuel in thi~ airplane ha5 heen 
JelermincJ as 24.0 gallons in each wing. 

2,B NOISE u:n:1. 

1 he noi~c level of this aircraft is 72,9 dO(A), 

50 U.S, (;/ 
2 U.S. GAL 

41\ U,S. GAL 

No Il\' teflninatinn ha~ been madl' by the Federal Avialion Admini,· 
lIatil)n that the IH1ISl' levels IIf Ihis .airplane arc or shou ld be ;Iccerlahlc or 
un:ICI::cpt;lhlc 1m IIperaliun III, in lo, or oul of, any airport. 

The ahove ~1;lIerne nl notwithstanding, the noise level staled ahove has 
heen \'l' rifkd hy and ;tp"wved hy the h'dcra[ Aviation Administration j" 
noise 1c~'eI Inl fli~hl.' cunducted in accordance with FAit .1(), N(1 
St;lntlaHls • Airn;tli 'Ylle :mJ Airwurthiness CcrtifiC;lIion . '1 his ;\irer;l!, 
lI1utld 1\ in (umplianCl' with all I·AI( Jh nni"!: stand;uds applieahle \11 this 
Iype. 

RU'OIH: VB·IIMO 
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PIPER AIRCRAFT CORPORA TlON 
PA-28-I6I, WARRIOR II 

SECTION 2 
I.IMIT A TlONS 

., 

.25 PLACARDS 

In full view of the pilot : 

THIS AIR·PLANE MUST BE OPERATED AS A 
NORMAL OR UTILITY CATEGORY AIRPLANE IN 
COMPLIANCE WITH nlE OPERATING LIMITA­
TIONS STATED IN THE FORM OF PLACARDS, 
MARKINGS AND MANUALS. 

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

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

In full view of the pilot: 

TAKEOFF CHECKLIST 

Fuel on proper tank 
Electric fuel pump on 
Engine gauges checked 
Flaps - set 
Carb. heat off 
Mixture set 
Primer locked 

Seat backs erect 
Fasten belts/ harness 
Trim tab - set 
Controls - free 
Door - latched 
Air conditioner orr 

LANDING CHECKLIST 

Fuel on proper tank 
Mixture rich 
Electric fuel pump on 
&at backs erect 

Flaps· sel (White Arc) 
Fasten beltsl harness 
Air conditioner off 

The AIR COND OFF item in the above takeoff and landing checklists 
is mandatory for air conditioned aircraft only. 

ISSUED: AUGUST 13, 1982 REPORT: VB-1I80 
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SECTION 1 
LIMITATIONS 

PIPER AIRCRAFT CORPORATION 
PA·l.·161. WARRIOR II 

In full vie:w of the pilot, in the: are:a of the: air conditionerconlrol pll 
whe:n th~ air conditioner is inslallcd: 

WARNING - AIR CONDITIONER MUST HE OFF 
TO INSURE NORMAL TAKEOFF CUMB PERFOR· 
MANCE. 

Adjacent 10 upper door latch: 

ENGAGE LATCH BEFORE FLIGHT 

On inside of the baggage compartment door: 

BAGGAGE MAXIMUM 200 LBS 
UTILITY CATEGORY OPERATION - NO BAG­
GAGE OR AFT PASSENGERS ALl.OWED. NORMAL 
CATEGORY OPERATION - SEE PILOT'S OPER· 
ATING HANDBOOK WEIGHT AND BALANCE 
SECTION FOR BAGGAGE AND AFr PASSENGER 
LIMITATIONS. 

In (ull view of the pilot: 

VA = III KIAS AT 2440# (SEE A.F.M.) 

UTILITY CATEGORY OPERATION - NO AFr 
PASSENGERS ALLOWED. 

DEMO. X-WIND 17 KTS. 

In full view of the pilot when the: oil cooler winterization k.it is instal1c:d: 

011 COOI.F.R WINTERIZATION "LATE TO BE 
KEMOVl:D WilEN AMBIENT TEMPERATURE 
EXCEEDS SOD F . 

REPORT: VD·1I80 
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PIPER AIRCRAFT CORPORATION 
PA-21-I6I, WARRIOR II 

In (ull view of the pilol: 

SECTION 2 
LIMITATIONS 

UTILITY CATEGORY OPERATION ONLY 
(I) NO A-.Ff PASSENGERS ALLOWED. 
(2) ACROBATIC MANEUVERS ARE LIMITED TO 

T~IE fOLLOWING : 

SPINS PROUIBITED 
STEEP TURNS 
LAZY EIGIITS 
CIIANDELLES 

III full view of the pilot: 

ENTRY SPEED 

III KIAS 
III KIAS 
III KIAS 

WARNING - TURN OFF STRODE LIGHTS WilEN 
IN CLOSE PROXIMITY TO GROUND OR DURING 
FLIGHT THROUGII CLOU D, FOG OR HAZE. 

Adjacent to fucl filler caps: 

FUEL - 100 OR 1001.1. AVIATION GRADE 

Adjacent 10 fuel filler caps (serial numbers 28 ·83 160)7 and up): 

AVGAS ONLY 

" GRADE 
100LL 

ISSUED: AUGUST 13, 1982 
R£VIS£O: JUI.Y 15,1983 

GRADE 
100 
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PIP .. :R AIRCRAFT CORI~ORATION 
PA-lI·16I, WARRIOR II 

SECTION J 
EMERC .. :NCY PROCEDURES 

SECTION J 

EMERG .. :NCY PROCEOURES 

3.1 GENERAL 

The recommended procedures for coping with various tYIlt'S of 
emergencies and critical situations are provided by this section. All of 
required (FAA regulations) emergency procedures II nd those necessa ry for 
operation of the airplane as determined by the uperatingand design featurtS 
of Ihe airplane are prese nted . 

Eme rgency procedures llssociated with those oplional systems and 
equipment which require handbool.. supplements ale provided in Section 9 
'uppleme nts). 

The rirst portion of Ihis section COl!SiSls of an abbreviated emergency 
check list which supplies an action sclluence for critical situations with 
lillie emphasis on Ihe operatio n of systems. 

The remllinder of the sect ion is devoted to amplified emergency 
procedures con taining additional information 10 provide the pilot with a 
more complete understanding of the procedures. 

These procedures are suggested liS a course of action foreoping with the 
particular condition described. bUI are not a substit ute for sound judgement 
and common sense. Pilolsshould familiari7C~ themselves with the procedures 
given in this section and be prepared to take otppropriate action should an 
emergency arisc. 

Most basic emergency procedures. such as power off landings. are a 
normal part of pilot training. Although thesc em~rgencies are diM:usscd 
hen: . this information is nnl intended to replace such training. hut only to 
... rovide a source or rderenee and review. and to provide information on 

ocedures which arc nOI Ih~ slime for all aircrllft. It i~ sugg~s ted that the 
1'1101 review silindard emergency procedures periodic .. "y 10 remain 
proficie nt in Ihel11. 

ISSlI .. :I): AlJGUST 13, 1981 
REVIS .. :O: JUNE 28, 1984 
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PIPER AIRCRAFT CORPORATION SI-:CTION) 
PA-2a-I'I. WARRIOR (I EMERGI-:NCY rROCEDUR~ 

).) EMERGENCY PROCEDURF_C;; CIIECKI.IST 

ENGINE FIRE DURING START 

Staner . ........ ; ............ .. .... ........ .. .. •..... cmnk engine 
Mixture .............. ..•.• • • • .• .• . ...........•....... idle cut-ofr 
Throllie .....................•.•. • ......................... open 
Electric fuel pump ............•.•. •.......... . .............. OFF 
Fucl selector ............ ... . . ••• .•............•.. . •.• ...... OFF 
Abandon if fire continues 

ENGINE POWER LOSS DURING TAKEOFF 

If sufficient runway remains for a normal landing. land straight ahead . 

If insuffic;ent runway remains: 
Maintain safe airspeed 
Make only shallow turn to avoid obstructions 
Flaps as situation requires 

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

containing fuel 
Electric fuel pump ................................ ....... check ON 
Mixture ..................•.......................... check RICH 
Carburetor heat ..... ... ............................ . ......... ON 
Primer ........................ ..... ....................... locked 
If powe r is nOI regained. proceed with power orf land mg. 

ENGINE POWER I.OSS IN rLlGl1T 

Fucl selector ........ ... ...... .. ....... . . •... ...... . swi tch to tank 
containing fucl 

Electric fuel pump ..... , ...... , ... . . , .• .•. ... , ...... , ........ ON 
Mixture .... ,.",., .......... .. ,., .................. , . . ,., RICU 
Carburetor heal, , ........... , ....... .•... .........•....... , .. ON 
Engine gauges .............. ,' . , .. ..... . ...... .. chcck for indic'IIion 

of cause of power loss 
Primer ................. , ............ .. .......... . ... eheck locked 
If no fuel pressure is indicated. check lank selector posi tion to be sure il is 
on ,I tilnk containing fuel. 

ISSUED: AUGUST 13. 1982 REPORT: VB,II80 
3-J 



SECTION J PlrER A IRCRAFT CORPORATION 
EMERGENCY PROCEDURES PA-2S-161. WARRIOR II 

When power is restored: 
Carburelnr heater. . .......... . ........................ . OFF 
Ekctric fud pump.......... . . ....................... OFF 

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

POWER OFF LANDING 

Locale ~uitabk field . 
ESlahlish spiral pallern. 
1000 ft. above field at downwind position for normal landing approach. 
When field can easily be reached slow to 63 K lAS for shortest landing. 

Touchdowns should normally be made al lowest possible airspeed wilh 
full naps. 

When commilled to landing to landing: 
Ignition ..................................•. . ..... . ......... OFf 
Master ~witch ............................•................. OFf­
fuel selector ...........................•.•.•.•........•.... OFF 
Mixlurc ...................•...........•.•.•.•........ idle cut-off 
Scat belts and harnesses .....•...............•.•.•............ tight 

FIRE IN FUGIIT 

Source of fire ......................•............. , .... , ..... check 

Electrical fire (smoke in cabin): 
Ma l>ter switch ... ................ ..... ..•...... ' OFF 
Vents . . . . . . . ............................................. open 
Cabin hcat . . . . . . . . .. ......•..• .......... •...... .... OFF 
Land as soon a~ rractical. 

Engine fire: 
Fuel selector ...... , ..........•.• , •... . ....... , ............. OFF 
Throttlc ... . ... ........ ... , .. •• • . . .... . ....... ';' ........ CLOSED 
Mixture..................... . .•. • ..... , ......... idle cut-of 
Electric focI pumr ........ .... . ..... . .......... , .... check 01-'1 
Ikater....................... . .................... OFF 
Dcfrn~ter .................................................. OFF 
I'r(lcccd with rOWER OFF 1.ANDING rrocedure. 

RE.I'ORT: VB-111m 
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PIPER AIRCRAFT CORI'ORATION 
PA-28-16I, WARRIOR II 

SECTION 3 
.:MERGF.N CY I'ROClmURES 

I.OSS OF OIL I'RESSURE 

I.and as soon as posl>ihle and invcl>tigalc C:lUW. 

Prepare for p()we~ .off landing. 

1.055 OF FUEl. PRESSUR.: 

Electric fud pump ....................•. 
Fuel selector .......................•...•.•.. 

HIGH OIL TEMPERATURE 

Land at nea~sl airport and investigate Ihe problem. 
Prepare for power off landing. 

ELECTRICAL FAILURES 

ALT annunciator light illumiml\cci : 

. .. ON 
.check on full lank 

Ammeter ......... . .... . .. Chcck to verify inop. alt. 

If ammeter shows 7ero: 
Al.,. switch ....... . .... . . ........ •.• ............... OFF 

Reduce electrical loads 10 minimum: 
ALT circuit breaker ............... . . ........... Check and reset 

as required 
ALT switch ...............•.•. • .•.•............. ... . ....... ON 

If power nol restored: 
Al T switch ............ . . . . ..... OFF 

Jr alternator uutput cannot he rc:stored. reduce electric:llioads and land as 
soon as practical. The bliltcry is the only rcm:Jining source of electrical 
power. 

,F.U:CTRICAI. OVt:RI.OAD (Alltmator over 20 amps above known 
elrc:trical load) 

AI.,. switch ................................................. ON 
HAT" switch .....................•......................... OFF 

ISSUED: AUGUST Il, 1912 REPORT VB-IISO 
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SECTION J 
EMER(;t:NCY rROn:IlIIR[S 

rlr[R AIRCRAFT CORrORATION 
rA-2R· lfiI. WARRIOR II 

H altcrn;.tor load ~ arc I ~-d ll l't'd : 

[1cctricllllnati ................................ Rl'dut'C t(l Minimum 

I ;HlJ a~ ~oon a.\ pract ical. 

NUIE 

Dut· 10 inr.:rl·a-.cd ~y~lem volla[!e :lnd r;ldio 
rrequeney oni\e. "per'llion with AI,T ~witch 
ON :!IId HAlT ~w i t ch Off-' ~houlcl be m;uie 
only when le'1uired hy an electric .. I system 
f .. illire. 

If "ltern,IICH l(l .. d .~ arc nol reduced: 
AI T switch ....... . ........................................ OFF 
BATT ~wilch ......................................... As required 

l ; lOd a ~ soon a ~ p(ls~ih1c. Anticip;lIe complete electrica l fa ilure. 

srlN RF.COVI-:RY 

Throttle ......................... idle 
Aileron .. . ................... . ............................ neutral 
Rudder. . . . . . .. . . . . . . . . . . . . . • . ... . ........... full opposite to 

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

rotation SlopS) 
Control wiled .........•.•. • ................ as required to smoothly 

rc~ in leve l flight alliluc\c 

OJ'EN nOOR 

If bUlh Uppl'! alltll"wt' r latche .. ,He npcn . the door wililrail s li[!htly open 
.. oJ .. irspcnh .... ,11 !X. n'dul'Cd slightly. 

Tn close Ihe dnor in lIigh(; 
Slow airpl:me lollY K I AS 
(':.hil1 venls 
Storm wil1{t(lw ..................•.•.•• . ••• ••• •..... 

close 

""'" 
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PIPER AIRCRAFT CORPORATION SECTION]I 
PA·Il-ltil, WARRIOR II F.MERGENCY PROCEDURES 

.r upper latch is open ...... •.• . • ............................ : Iiltch 
If side latch is open ....... •.•.•.•.•.•........ pull on arm rcst whik: 

moving latch handle 10 
latched posilion. 

tr both latches arc open ......•. • ................. ... lalch side \.ouch 
Ihcn top latch 

ENGINE ROUGHNESS 

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

Ir rou~hneS.'l continues after one min: 
Carburetor heat ..... , ....................................... OFF 
Mixture .............................. ... ......... adjust for milX . 

smoothne..s 
Electric fuel pump .... . ....... .. .. . ...................... , ... ON 
Fuel selector .... ........ . . .• . ..•.• • .•..•• " . • ........ swi tch tanks 
';nginc gauges .. ................•.• .... .. , . , .•.•............ check 
. .tagneto switch ....... ..... ..... .... ..................... L Ihen R 

then ROTII 

If oper.lIion is satisfac tory on ei tocr one , cont inue on thai Tllilgnetll at 
reduced power and full RICH mixture to firsl airport. 

I~rcparc: for power off landing. 

CARBURETOR ICING 

Carburetor heat ..................•....•...•.. •..... ........ .. ON 
Mixture ...................... • .•. • ...... . .... adjust for mOlx . 

smOOlllllCSs 

ISSUED: AUGUST 13. 19112 REPORT: VB·IISD 
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rlrl-:R AIRCRAl-T CORI'ORATION 
rA-2s.161 . WARRIOR II 

SH'TlON .1 
EMERC;J.:NCV I'ROCH>t IRJ.:S 

3.S AMPI.II;IEJ) EMERC,I-:NCV l'nOCF..I>lJRES (GENI-:RAI .) 

The fullowing par'lgrOlphs 'HC IHC~I.:I1ICt.l 10 ~upp'y at.ldilion'll inror· 
11l'1linn for Ihc purpose \If p1'1lvit.liug the pilol with a millC l'umplcte unt.ler· 
~Iilnding of :he recommended euur~ of .tclill l1 aOtI pr'lhahk C:lUSC of an 
cmergency loi tuatioll . 

3.7 F.NGINF. "'IRE DURING START 

Engine rir~ during stan arc usually the result of tlwrpriming. The fi rst 
attempt to extinguish the fire is lotry to slart the engine ant.l t.lrnw the exn·s.~ 
fuel back into the induction system. 

If a fire is prescnt before the engine ha s stiHtet.l. move the mi xture 
conuol to idle cut-orr. open the throllle and crank the engine . This is an 
attempt to draw the rire back into the engine. 

If the engine has started. continue o~rating h} try 10 pull the rire into 
the engine. 

In either case (above). if firc cominues more than a few seconds. the 
rire shoukl be extinguished by the best available external means. 

T he fucl selector yalycs should be OFF and the mi xture at idle cut-orr 
if an ex ternal rire extinguishing method is to be usc t.l . 

3.9 ENGINE POWER LOSS DURING TAKEOFF 

The proper action to he laken if loss of po wer occurs during takeoffwill 
depend on the cjr~umstanC'Cs of thc particular situation. 

If sufficient runway remains to complete a normal landing. land stra ight 
ahead. 

If insuffieienl runwilY remain s. m:!intain .. ~a fe air..pt::ed and nmkl: only 
a shallow lurn if occess.lI"y to Olvnit.lllh:.truetioos. tbc of naps depends on 
the eirel1m~tanC\· s. Nurnmlly. ria ps sho uld he fully eXlcndct.l for tIIueht.lown. 

If sufficient ill1il ude hilS ho,.·cn l!;1 iUl"tl to a Itempt a rest:! rl . mainta in a safc 
air'p.."cd :Int.l swi tdl the fucl ..... lcelttr III iI nolher tank containing fuel. ('heck 
th,: cI\~tril' ful"! pUOlp to in\UfC that it is ON and that tIK mixture i~ R ICII . 
"l"h\' earhuretnr heill ~h()uld he ON and the primer locked . 

ISSUED: AUGUST 13, 1982 RErORT V8-IIRO 
J.' 



SECTION J 
[MI-:RG .. :NCV PROCEI)lIR[S 

I'IPER AIRCRA"'T CORPORATION 
PA-21-16I, WARRIOR II 

If engine failure was caused by fuc\ exhaustion. power will not h... 
rCf~aincd aftcr ~witchin~ fucltank.\ ul1lil the em ply fud lines arc filled . Thi~ 
may require up 10 ten seconds. 

If power is not re!!,ained. procced wi th the l'uwerOrr Landing procedure 
(refe r to the emergency check li~t and paragraph J. r J) . 

. 1.1 I f:NGIN": POWF.R LOSS IN FUGIIT 

Comple te engine power lou is usual1 y ca used by fuel flow interruption. 
and power will be rest(lfed shortly aner fuel now is restored. If power loss 
occurs at a low altitude, the first step is 10 prepare for 8n emergency landing 
(refu 10 paragraph ) . 13). An airspeed of at least 73 KIAS should be main­
ta ined. 

If altitude permil~. switch the fuel selector to another tank containing 
fuel and turn the electric fuel pum p ON. Mnve the mixture control to RICH 
and the carburetor heat to ON. Check Ihe engine gauges for an indication 
IIf the c.;\ (Ise of the power loss . Check In insure the primer is locked. If nn fu, 
pres.~ure;1> indica led. check the tank selector position to be sure it is on a. 
tank containing fue l. 

When power is restored move the c:Hhuretor heat to the OFF pm.ilion 
and turn OFF the electric fllel pllmp. 

If the preceding steps do nol re~tofe power. prcparc for itn emergency 
landing. 

If lime pclmil~, turn the ignition switch to 1. then 10 R Ihen hack to 
nOTII. Move the thwulc and mixture controllcvers 10 dincrenl sclling.'i. 
ll)is may restore powel ir Ihe problem is 100 rich o r too too lean a mix ture 
(If if there i~:I pOIni:d fucl sys tem restriction . Try olber fuel tanks. W:'lcrin 
the fuel coult! 1:lkc ~OIIlC time 10 be used up. and :.lIowing the engine 10 
windmill III:I~' rnllHt' po ..... er. If power loss is due 10 water. fuel pressure 
indieatinn~ will h<' IItHlll;ll . 

Ir enj!ine failUic wa~ caused by fuel exh;wstion, powcr will nOI he 
restorcd ,tfter swi tchin l; fllelt:lI1ks until the emply fuc1iine~ are filled . This 
may reqllired up 10 ICII seennd\. 

If po ..... ~r is nol n:g"inetl. pfllc{"Cd with the I'ower Off I .• ,oding procedure 
(refer \\I the eme r!!eocy check list :lnd paral;r;lph J. 1.1). 

REPORT: VB-1I80 
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3.13 POWER OFF LANDING 

SECTION 3 
EMERGENCY PROCEDURES 

I f loss of power occurs alliltilude, Irinl Ihe aircrafl for best glid ing angle 
(73 K lAS) and look for a suitable field . I f measures Iaken to rest(l(e power 
are not effeclive. arid if time permits. check your charts for airports in the 
immediate vicinity: il may be possible to land at one if yo u have !tumcien! 
altitude . If possible, notify the FAA by radio of your diflicully and inten­
lions. If another pilot or passenger is aboard, let him help . 

When you have localed a suita ble fick!. establish a spiral paltern a round 
this field. Try to be at 1000 feet above the field at the downwind position 
to make a normal landing approach. When Ihe field can easily be reached, 
slow to 63 KIAS for the shorltst landing. Excess altitude may be lost by 
widening your panern, using naps or Slipping. or a combination of these. 

Tou~hdown should normally be made at the lowest possible airspeed. 

When committed 10 a landing. shut OFF the master and ignition 
swilches. Flaps may be used as desired . Turn the fuel sciector valve 10 OFF 
aod move the mixture \0 idle cut-ofr. The seat bell1> and shoulder harnesses 
lhould be lighlenro. Touchdown should be normally made at the lowest 

-possible airspero. 

1.15 FIRE IN FLIGHT 

The presence of fire is noted through smoke, smell and heat in theca bin. 
It is essential thai the source of the lire be promptly identified through 
instrument readings, characteristics of the smoke, or other ind ications since 
the action to be taken differs somewhat in each ca~. 

Check for Ihe souru of the rire first. 

If an ei«tricai fire is indicated (smoke: in the cabin), the ma ster switch 
should be turned OFF. The ca bin vents should be o~ned ana the cabin heat 
turned OFF. A landing should be m:ade as soon as possible. 

If an engine fire is present, switch the ruel seleclor to OFF and close the 
throttle . The mixture should be at idle culo{)rr. Turn the electric fuel f,ump 
'1FF. In all cases, the heater lind dl'fros tcr should be OFF. Ifradio commu­
.iClllioll is not required, sekct ma1>ICr sWilCh OFF. Proceed with power off 

landing procedure. 

ISSUED: AUGUST 13, 19111 REPORT VB-IISO 
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NOTE 

The possibility or an engine nrc in night is 
extremely remolt~. The proa::dure given is 
general and pilot judgf:ment shoukl be the 
determining factor ror action in such an 
emergency. 

3.17 tOSS OF 011, PRESSURE 

Loss or oil pressure may be either par1ial orcomplcle. A par1ialloss of 
oil pressure usuaUy indicates a malfunction in the oil pressure regulating 
system. and a landing should be made assoon as possible to investigate the 
cause and prevent engine damage. 

A complete loss of oil pressure indication may signify oil exhaustion or 
rna y be the result of a raully sa uge. I neither C:1SC. proceed toward the nea rest 
airport. and be prepared for a forced landing. Iflheprobkm is not a pressun: 
gauge malh.lnction, the engine may stop suddenly. Maintain altitude until 
such time as a dead stick landing can be accomplished. Donl change pOW" 
SCllings unnea:ssarily. as thi~ may hasten complete power loss . 

Depending on the circumstanccs, it may be advi~abk: to make an orr 
a irport landing while power is sti 11 a va ilal'lle, particularly if other ind ications 
of actual oil presmre loss. such as sudden increascs in temperatures. or oil 
smoke, arc apparent. and an airport is not dose. 

If engine stoppagc occur~, proceed with Power orr Landing . 

. 3.19 1.055 OF FUEL PRESSURE 

If lo's oHue! pressure occurs. turn ON the electric rud pump and check 
thatlhe fud selector is 011 a full tank. 

If the prohkm is not an empty tank. land assooo as practical and have: 
the eogine -drl\'cn fud pump and fuel system checked. 

REPORT: VB-1I80 
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.1.21 IIIGIl OIL TEMr .. :RATl IRE 

SECTION .l 
EMERCa:NCY rRon:nllRES 

An ahnorlllally high oil tempcraltHe indication may he CilU~cd hy;, 
low oillcvcl. an nhstruetinn in I he oil cooler. dam:l~ed tH improper hame 
~aL<. a defeClive g<luge. nr nlhcr C;HlSC~ . I.and as ~olln ;1\ pr.ttliclll III an 
appropriate airrmrl arid havc the C3u~c invcslig.alctl . 

A ~teady. rapid rise in oil temperature i.~ a sign of trnuhlc. I .. nd <It the 
neare~t lIirporl and let., lTlechanic invesligale Ihe pmhlcm. Walch Ihe nil 
prc~~ure g.1Uge ror an accompanying loss nf prcr,..<;u le. 

3.13. ELE(.TRICAL FAILliRES 

Lnss of a ltern..,lor output is detected through 7ern reading nn Ihe 
ammeter. Before exrcuting Ihe following procedure. insule Ihallhc reading 
is 7cro and oot mcrely low hy aCluating an eicct rically powered device. such 
as the landing light. If no increasc in Ihe ammelerreading i!t nOled. alternator 
(ailure can be al'.~umed. 

The elec lrical 10.1d ~hould be reduced as much as pos~iblc. Check Ihe 
ahernalor circuit hreakers for a popped circuit. 

The next Slep islo ;!lIcmptlo (esellhe overvoltage relay . This i~ aeeom­
pli~hed hy moving the AI.T !twitch 10 OFF foronc ~econd and then 10 ON. 
If the lroubk was caused by a momentary nvervoltage condilion (16.S vola 
and up) this procedure should return the ammeter to a normal readjn~ . 

If the ammeter continues to indica Ie ZERO nUl pu t. or if the alternator 
will nnt remain reset, turn nffthe A LT swi tch. maintain minimum eleClrical 
load and land as soon as practical. All cJcelricalload is being supplied by 
the hailer),. 

3.24 F.I.F.CTRICAI. OVF.R I.OAIl (Allem.tor onr 20 amps .bonkoown 
electrinl lo.d) 

Ir ahnormally hip.h .. hern.llor IIlIlpul i~ ob~rved (more Ih .. n 20 Ulnp~ 
"bove: known deetricalload fM the oper:'IIing conditions), il may he cau.~ed 
ya low hattery. a hallery fault or other abnormal eleetriell llO;ld . If Ihe 

cause isa low hattery.lhe indication !thould begin to drcrease toward normal 
within 5 minlLtes. If Ihe overl"ad condition pCf!tisIS, attempt In reduct Ihe 
load hy turning. off non-(s.~cnlial ctluipmc:nt. 

ISSUED: AUGUST 13, 1982 Rf:rORT V8-IIRG 
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Turn Ih~ BATT switch OFf and the ammeler should decrease. Ttl 
Ihe BATT switch ONandcontinue to monitor the lImmeler.lfthe alternator 
OUIPUI does not d~crease within 5 minutes, lurn the BA IT swilch OFF and 
land as soon as possible. All clcciricililoads arc being suppli~d oy the alter­
nator. 

NOTE 

Due to higher voltage and radiu fr~qu~ney 
nois~. operation wilh the Al T switch ON 
and the BATT swilch OFF should be made 
only when required by an eleclrical failure. 

3.25 SPIN RECOVERY 

Inlentional spins ar~ prohibiled in I his airplane. I f a spin is inadvertently 
~nten~~d, imm~diately move the Ihrollie to idle and the ailerons to n~utrat. 

Full rudder should th~n b~ applied opposite to the direction of rotatj, 
followed by control wheel full forward. When the rolation slops, neutrali\ 
the rudder and ease back on the control wheel as required to smoothly regain 
a level flight attitude. 

3.21 OPEN DOOR 

The cabin door on the Cherokee is double lalched, so the chances of 
its springing open in night at both the top and side are remote. However, 
should you forget the upper latch. or not fully engage the side latch, the door 
mayspring partially open. This will usually happen at takeoff or soon after­
ward. A partially OJKn door will not affect normal nighl characteristics, 
'and a normal landing can be made wilh the door open. 

If both upper and side latches are open, Ihe door will trail Slightly opt'n, 
and airspC'Cd will be redua:d Slightly. 

To close the door in flight, slow the airplane to 1:19 KIAS, close theca bin 
venls and open the slorm window , If Ihc lop latch is open. latch it. lithe side 
latch is open, pull on the arm rest while mllving the latch handle to t' 
I:ltch.:d position. If both latches arc open. close the side latch Ihcn the h. , 
I.!lch . 

RU'OIlT: VB-IIS0 
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f.21) CARBURETOR ICING 

SECTION 3 
EMERCoF.NCY PROCEDURES 

Under cerlain moist atmospheric condit inns at temperatures of _5°C 
10 20°C. it is possible for ice to form in the induction systcm, even in 
summer well \her. 111is is due to the high air velucity through the carburetor 
venturi and absorption of heat from thi s air by vaporilatiun of the fuel. 

To avoid Ihis, carburetor preheat is provided to replace the heatloSI by 
vapori7ation. Carburetor heal should be full on when carhuretor ice is 
encountered . Adjust mixture for maximum smoothness. 

3.41 ENGINE ROUGHNESS 

Engine roughness is usually due to carburctor icing which is indicated by 
a drop in RPM, and may he accompanied by a sl ight loss of airspeed or 
altitude. If 100 much ice is allowed to accumulate, restoration of full power 
may not be possib1c; therefore, prompt action is required. 

) Turn carbureto,r heat on (See Note). RPM will decrease slightly and 
(oughness will increase. Wait for a decrease in engine roughness or an 
increase in RPM, indicating ice removal. If Ihere is no change in approx­
imately one minute. return thc carbure tor heal 10 OFF. 

If the engine is still rough, adjust the mixture for maximum smoothness. 
The engine will run rough if the mixture is 100 rich or too lean. The e lectric 
fuel pump should be switched to ON ane:! the fuel selector switched to thc 
other lank to st.-c if fuel contamination is the problem. Check Ihe engine 
gauges for abnormal readings. If any gauge readings arc abnormal. proceed 
accordingly. Move the magneloswilch 10 L then to R, then back to BOnl. 
If operation is satisfactory on either magneto, proceed on that magneto at 
reduced power. with mixture full RICH to a landing 011 the first available 
airport. 

ISSUED: AUGUST 13, 19112 REPORT: VB-IIS0 
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Ir rouJ!hnus pcrsi~ts. prepare for a precautionary ,an<ling at pilo, 
di~crction. 

NOTE 

Partial carburetor heat may be worse than no 
heat at all. since it ma y mdt part or the icc 
which will rdreere in the inlakesystem. There­
fore when u ~ingcarhurelor heat alwa)'li use rull 
heat : and, when ice is removed , return lhe 
con trol 10 the rull cold posit ion . 

REPORT: VB-1I8D 
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PIPER AIRCRAFT CORPORATION 
PA-28--161. WARRIOR II 

S(cnON 4 

SI:CT'ON 4 
NORMAl. PROn:I>tIRt:S 

NORMAL PROCEDUR.:S 

4 .. GENERAL 

'This section describes the recommended procl.:dures for the conduct of 
normal operations for the Warrior II. All of the rel.Juired (FAA regulations) 
procedures and those necessary for operation of the airplane as determined 
by the operating and design fealures of the airplane 8re presented . 

Normal procedures associaled with Ihose optional syslems and equip­
ment which require handbook supplements are provided by Sec tion 9 
(Supplements). 

These procedures a~ provided to present a source of refc:rence and 
review and 10 supply information on procedures which are oat the sa me for 
all aircraft. Pilots should familiari ze themselves with the proceduu:s given 
io Ihis section in order to become proficient in the lIormal operdtioos of the 
airplane. 

The first portion of this section consists of a short (orm checklist which 
supplies an aClion sequence for normal operations with litt le emphasis on 
the ope ration of the systems. 

The remainder of ihe section is devoted to amplified normal procedures 
which provide detailed information and explanations of the procedures 
and how to perform them . This portion of the s«tion is not intended for 
use IS an in-night reftrence due to Iht Itngthy explanations. The shari 
form checkli st should be used for this purpose. 

ISSUED: AUGUST 13, I'll REI'ORT: VB·1I80 
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PIPER AIRCRAFT CORPORATION 
PA-lI-161, WARRIOR )I 

4.3 AIRSPEEDS FOR SA"'[ Ort:RATIONS 

The following airspttcls afC those which an:: significant to the operation 
of I he: airplane. These figurc:~ a rc for 5tandard airplanes nown at gross weight 
under standa rd conditions al sea level. 

Performance for a speciric airplane may vary from published figures 
depending upon the equipment inslalled; the: condition of the cngine. air­
plan(: and equipment; atmospheric conditions and piloting technique. 

(31 Dest Rate: of Climb Speed 
(b) Best Angle of Climb Speed 
Ie) Turbulent Air Operating Speed (Sec Subsection 2.3) 
Id) Maximum Flap Speed 
Ie) landing Final Approach Speed (Flaps 40") 
(I) Maximum Demonstrated Crosswind Velocity 

79 KIAS 
63 KIAS 

III KIAS 
10J KIAS 
63 KIAS 

17 KTS 

RErORT: VB·1I80 
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SECTION 4 
NORMAL PROCEDURES 

I I 

......... . 

.................. . ...... .. . 

i (J I I I) : 
............................................ 

WAtK-AROUND 
Figure 4- 1 

4.5 NORMAl . PRPCEDURES CIlECKI.IST 

PREPARATION 

. -

Airplane Sial us .......... . .• . . .•.•....... airworlhy. papers on board 
Wealber . . .. . .........•• • ••••••... . ................•..... su il able 
Baggage . . ................................... weighed. slowed. lted 
Weighl and e.G ....................................... wilhin Ii mils 
Navigalion . .......................•.•.................... planned 
Cha rts and na vigalion equipment .... .•• ..• . . ........ , ..... on board 
Performance and range ...............•.•.•...... com pUl ed and safe 

ISSUED: AUGUST Il, 1982 REPORT: V8·1180 
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PREFLIGHT CIIECK 

COCKPIT 

PIPER AIRCRAFT CORPORATION 
PA-lI-I", WARRIOR II 

Conlrol wheel ........................ •.•............. release !:oells 
AYionic~ .... " .................•.•.•.•.•••................. OFF 
Parking hrake ..........•.•.•...........•.•.•................. $('1 

Eleclric switches ................. .. .•. •. •.•................. OFF 
Magncto swileh .............•............. • .•.•............. OFF 
MiJHure ..................•••......•••.•••••.•........ idle cut-orf 
Master switch ....................•.•.•.•.................... ON 
Fuel quantity gauges ........................................ check 
Annunciator pand ........ .. ...... .................. ......... check 
Masler switch ...........•.•.•.............................. OFF 
Flighl controls .............•....... . ........................ check 
Flap~ ...............•.•...•.•.............................. check 
Trim ............... . •..•. • . • . ....... . .•.•...... check. set neutral 
Pitot drain ..............•...•.. . ................... DRAIN. close 
Stalic drain ...................• . • . • . • . •••••....... . DRAIN. dose 
Windows ....... .. .•..........•...•. •.• . •.• . •........ check. dea l 
Tow bar ............... . ......•.•. • ...•.•.•.•........ ....... stow 
Raggage .....................•• . . . •. . .•.•. •.• .•........... secure 
lIaggage door ..............•.•.................•...... dose, secure 

RIGIn WING 

Wing ...............•.•........ . . , . , ........ free of icc. snow. frosl 
Control surfaces .....•.• .•.. . .• . ..•.•.•.. ... check for interference -

free of icc, snow, frost 
Hinges. . . . . . . . . . ........................ check for interference 
Slatic wicks. . .. . ............. • . . ..................... check 
\Ving tip and lights .......................................... check 
Fucltank .. ................•................ .... .... check supply 

visually - secure caps 
Fuell3nk sump .............................. drain. check (or waler, 

sediment and proper (uel 
Fuel yent .. ........ . •.•.. .................. , .......... clear 
Tic down and chuck .......•..•. . ....................... remoye 
Main gear strut........ .... ... . .......... ............ proper 

inflation (4.50 in 
Tire. . . . . ..........• • • • ... " .......•................. check 
Ihake block and discs ............................ · ...... · ... check 
Fresh air inlet ............•...• .• ............... · .... · ······ clear 
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NOSE SECTION 

SECTION 4 
NORMAl. PROCEDURES 

Fucl and oil ........ . .......................... check (or leaks 
Cowling ..................... • ... .•• .•. • . • . • ........ ...... secure 
Windshield ..... : ~ ..................•.•.•.•. • ...... . ........ clean 
Propeller and spinner ... ... , •............. , , " , • ..... ........ check 
Air inklS ............ . .................. • ... ............ clear 
Alternator hell. . . . . . . . . . • . • . • ... . .... , , , , . ••• . . ... check tension 
landing lighl . . . . . . . . . . . . . . . . . . . . . • . . ........... check 
Nose chock .......... • • • . • . • • • • • • • ...... , . ............... remoye 
Nose gear strul ..................... • . •. • .................. proper 

innalion (J.25 in.) 
Nose wheel tire ............................................. check 
Oil ........ , ......... . . , . . •.•.. ,. ' .................... check leyel 
Dipstick .......................................... properly scaled 
Fuel strainer ....................•........... drain. check for water" 

sedimenl and proper fucl 

LEFf WING 

Wing ............................. " ,. ,. .. free of icc. snow, host 
Fresh air inlel .............•................................ clear 
Main gear stTul ............... • . •• . .. •. .................. .. proper 

innalion (4 .50 in .) 
Tire. . . . . . . . . . . . . . .. . . . • .• , • • •..... ................... .. check 
Brake block and discs ......•.•. •.•... ....................... check 
Fuellanks ....... , ' .......... , , • .. , . . ......... .. . .... check supply 

yisually. se,'ure caps 
Fuel lank sumps ................... . ..... . ... drain, check for water, 

scdimelll and proper fuel 
Fuel yents .........................•........................ opcn 
Tie down and chock ...............•....................... remoye 
Pitot head .......... . .... • . • . • . . .............. remove coyer· 

holes clear 
Wing lip and lighls ..... , ..... . ... . . . .................. . ...... check 
Cont rol surfaces ........•. . . . ... . , , , ........ check for inlcrfcrcnce . 

free of icc. snow, frost 
Hinges ............... , .. ..... . .... . • ' • ....... check for illlcrfercnce 
Sialic wicks ...... • .•. •. • . , . , . .. ..•...... .. ................. check 

FUSELAGE 

Antennas .......................... • .•. . ........ . .......... check 
Empcnoage ....................... • •. • . Free of it:c. snow. (rosl 

ISSUED: AUGUST IJ, 1982 
REVISED: JUNE 21, 1984 
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SECTION 4 
NORMAL PROCEDURES 

PIPER AIRCRAFT CORPORA TlON 
PA.21·16I, WARRIOR II 

Fresh air inlet .............•................................ dca.. 
Stabilat or and trim tab .....•.................. check for intcrference 
Til: .Iuwn ................. • .............................. remove 
Ma ster switch ....... . ..... • .......... . ................ ... ... ON 
Coc kpit lighting ...........•....................•. • ........ chcck 
Nay and ~trobe lights ....... .. . . ..... . ... ... . . . . . . .. ... ... ... check 
Stall warning .............. • .................•...•. • .•...... chcck 
Pilot heat ............... . .•...•.....• ...•. • .............. .. chcck 
All switchcs ................................................ OFF 
Pa ssengers ..................... . .. . ... . .................. . board 
Cabin door .... " ......................•. • . • ... . .. close and secun:: 
Sea t helts and harnesses ....... . .. .......... ... . ...... fa sten· check 

interia reel 

BEFORE STARTING I-:NGINE 

Ora kes ....................................................... sci 
Carhuretor hea t ..................•.•.•................... full OFF 
Fuel selector ................•.•...................... dcsired ta t 
Rad ios .. . ...................... .. .........•.•............. OPr-

STARTING ENGINE WilEN COLD 

Throttle ......... .................. ... ................. 1/ 4" open 
Master switch .. .... ............ ...... .•.• . .. • .......... . .... ON 
Elcctric fuel pump ..........•••..• • • • • • • • • •.• , ............... ON 
Mixturc ................................•.•.•.......... rull R IC B 
Starter ...... .. ................•... • .• . •••• • , ., , ...... ' .... engage 
Throttle . . ........................................ . .... . .. adjust 
Oil pressure ............... . ......................... . . .. ... chcck 

If cnr-ines docs nut »tllrl within 10 sec., prime and repeat starting procedure . 

STARTING I-:NGIN[ WilEN flOT 

Throttle ....... ................ ................... ",. 1 /2~o[lCn 
Ma ster swit ch ...........•.. , .......................... ' .... (i 
Electric fllel pump .....•.•................................... 0,. 
MiJl.tun: ..............• , ..•...••....................... full R lelf 
Sta rt er ................ ••.. ..................... . .......... engagc 

REI'ORT: VO-I1AG 
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PIPER AIRCRAFT CORPORATION 
PA-28-16I, WARRIOR II 

SECTION 4 
NORM AL PROCEDURES 

fhrottle ...... .... •...... . . .... . . . ..... ..... •• •• .. ... . adjust 
Oil rr~ss urc ................. , , .. ..... .......... ............ ch~ck 

STARTING ENGINE WilEN I<"LOODED 

Throttl~ ....•.............. . ..... .. . ........ . .......... open full 
Mast~r switch . _ . . . . . . . . • . • . • . • . • .• • • •• • • • . • . • . • . . . . . . . . . . . .. ON 
Electric fuel pump ... ...• .•.•. .. .... . • . •. • .•. •.•....... . ... . OFF 
Milltur~ .•.... _ .' .................. . •.• . • _ • . • . • ....... idl~ cUI-off 
5tarl~r . . . . .. . ............•..•..•.••.•. • .• _ •. •. • . .......... ~nga,e 
Milltur~ .. .. ............... _ ....... _ •.•.•. • . •. • .......... advance 
Throtll~ . .. ......•. . ............... _ •.•. • ••.• . • . ••• ....... re lard 
Oil pr~ssure ...... . . . . . ........... . .......... . . . ........... . ch~ck 

STARTING WITH EXTERN AL POWER SOURCE 

Ma ster switch ........ . ..................................... OFF 
\Jl electrica l ~quipment . . ....•.•.•.•.•....•. • .•.•.•.•..•..... OFF 

.... f~rminals .•..................•.•. ~ . • •... . ...•.•• • • •.... .. connect 
Elll~rnal power plug . . . . . . . . ..... . .•.•............ . ....... inse rt in 

fuselage 
Proc~ed with normal starl 
Throttle ...... . ... . . ................ , .•............ lowest possible 

RPM 
Ellt~rnal power plug ......... ..... ........... .. . .... disconn~ct (rom 

fuselag~ 
Master Iwitch ............. .. ...... •.... ...... ON - check ammeter 
Oil pressure ....... .. ... . _ • • . • _ ••• . ••.... ... .. . .. .•......... check 

Throttle .......... , .. ............•.•......... . .. 800 to 1200 RPM 

TAXIING 

hocks ..... .... . ......••• • • •• ••• . ..••••.• _ • .•.......... remov~d 
_.Il lli ar~a . ... . .........•.•.•. • ......• • .•. • . • . • ............. clear 
Throttle .......••.•• . ..• . •• • ••••. •. . ...•.•. •... ...... apply slowly 
Drllkes ........... .. • ... ..•.•.•.•. •.••• . • .•.• . •..... . ....... check 
SIL'Cring ........................••.•....................... check 

ISSUED; AUGUST 13, 1982 REPORT: VB·III1G 
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SECTION 4 
NORMAl. PROCEDU R ES 

GROUND CHECK 

PIPER AIRCRAFT CORPORATION 
t'A.28-161, WARRIOR II 

Throttk ................. • .••......... . ............. 2000 RPM 
Magnetos ...... • . • . • .•.•... • .......... . ...... max. drop 115 RPM 

-max. diff. 50 RPM 
Vacu .lm ............. . . • ...•... . ................... 4.8~ - 5.1- HG 
Oil temp .......... . ... . . . . •. •... . . • . • ... . ............. . .... check 
Oil pressure . . .......... • .•.•.......... .. ................... check 
Air conditioner . . . . .............. . .......................... check 
Annunciaior panel .................................... press-la-test 
Carburetor heat ........ . .... . .. . ....... .. ................... check 
Engine is warm for lakeoff when throttle: can be opened without engine 
faHeri ng. 
Ekctric fuel pump ... ............................. . ..... OFF 
Fuel pressure. . . . . .• ... . .... . ....... . ............... check 
Th rottle .................. • .......................... . .... retard 

BEFORE TAKEOFF 

Master switch ...............•............... • . • ............. Or. 
Flight instruments ........ . .....•.• . •••.•.• . • . • . • ............ check 
Fuel seltttor ..............................•... • ...... proper tank 
Electric fuel pump ............ . •.. . . . ... • . • • • ••• • ...... . ..... ON 
Engine gauges . . ........... • .•............................ .. check 
Carburetor heat ........•. • . • . ............................... OFF 
Seal backs .................. • ............................ .. erect 
Mixture ................ . .•. • ............................•... sct 
Primer . ................ .. .•. . ................ . ......... . .... lock 
Belts/ ha rness ....... . .. . . . . . . . ...................... fastened/ check 
Empty seats ............ . . . . . . . .... .... ............... .. .. seat belts 

snugly fastened 
Flaps ..............•.•• . •. •.............. ' . • ................. sct 
Trim tab ..............• .• . • ...... . ..................... . . . ... set 
Cont rols ............•. • ..... . .. • ... • ... • ................. . .. free 
DOllrs . . . . . . . . . . . . . . . . • • • • . . • . . . . . . . . . . . . . . . . . . • . • . . • . . . . .. latch 
Air conditioner ......•.•. • ... . ..................•........... OfF 

R EPO RT: VB·1I80 
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PIPER AIRCRAFT CORPORATION 
PA-lB-I'l, WARRIOR II 

TAKEOFF 

NORMAL 

SECTION 4 
NORMAL PROCEDURES 

Aaps ........... ""'."' ................ • .•. • . • . . ............... . sct 
Tab .. . .............. . .... , ....•....•. . ...................... set 
Accelerate (0 4.5 (0.5.5 KJAS 
Conlrol wheel ............. . .. . ................... back pressure to 

rotate to climb altitude 

0° FLAPS TAKEOFF PERFORMANCE 

Flaps ........................................................ UP 
Accelerate to 40-52 KIAS (depending on weight) 
Control wheel ............ .. .... . .... . ............ back pressure to 

rotate to climb attitude 
Accelerate to and maintain 44 to .57 K lAS (depending on weight) until 
obstacle clearance is achieved and climb out at 79 KIAS. 

2.5° FLAPS TAKEOFF PERFORMANCE 

.-flaps .......................................... 2.5° (second notch) 
Accelerate to 40-.52 KIAS (depending on weigh.1) 
Control wheel ......•............................ , back pressure to 

rotate to climb allilude 
Accelerate to and maintain 44 to .57 K lAS (depending on weight) until 
obstacle clearance is achieved and climb out at 79 KIAS. 
flaps . • ............................................. relract slowly 

SOFT FIELD. OBSTACLE CLEARANCE 

Flaps ......... . ..... . .......................... 2.5° (second notch) 
Accelerate and lirt orr nose gear as soon as possible. lirl orr at lowest 
possible airspeed. Accelerate just above ground to.52 KIAS to. climb past 
obstacle height. Continue climbing while accelerating to best rale or climb 
speed. 79 KIAS. 
Flaps . . . • .......................... . ................ retract slowly 

ISSUED: AlJGlJST 13, 1982 REPORT: VB-UBO 
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SECTION .. 
NORMAL PROCEDURES 

SOFr FIELD. NO OBS'I ACLE 

PIPER AIRCRA. ·Y CORPORATION 
PA-2S- 16I, WARRIOR II 

Flaps ................................ . ......... 25'" (second notch) 
Aecekrate and lin orr no~ geAr as soon as pouihk. Lift orr at lowest 
possihle airspct:d. Accelerate just above ground to best rate of climh 
speed. 79 KIAS. 
Flaps ......... . .......... , ............. . ... .. . . ..... retract slowly 

CUMB 

Dest rate (flaps up) .............................. . .... . .. . 79 KIAS 
Best angle (naps up) .. . .......•.••.•.•.•••.• . . •.. . ... . .... 63 KIAS 
En route .......................•.•.•.•.. . ............... 87 KIAS 
Electric ruel pump .... .. .. . .. . . ... . .. .. ................... OFF at 

desired altitude 

CRUISING 

Rde renCt perrormance charts and Avco-Lycomina Operators Manual. 
NoJrmal max power ................... . ...•.. . ... . ........... 75% 
Power., . , ., ................................... set per power table 
Mixture ., ... , .. , ...... ••. • .• • ............... . ............ adjust 

DESCENT 

NORMAL 

Thrott le ..• . ........•............. ... .... . ............. 2500 rpm 
Airspeed ........•...... . ....•• . •.•. .. ..•.• . • •.. . .. , ... , 126 KIAS 
Mixture . . . . ....... " ......•........... . .. . . . ........ . ...... rich 
Carburetor heat .............................. . ..... . ON ir required 

POWER OFF 

Ca rburetor heal. ............. . ....... . ......... ': .... ON ir requireJ 
Throttle ............•• . •.•.. . .............................. <:In 
Airspeed .............•. •.. ............. , ., .. .......... as require .. 
Mixture ., ...........•. •. •.. . .............. , .......... ali required 
Power . .....•.•.. . ...•.•.•...... yeriry with throttle CV1:ry 30 seconds 

REPORT: VB-tiRO 
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PIPER AIRCRAFT CORPORATION 
PA-Z8-161. WARRIOR II 

APPROACH AND tANDING 

SECTION 4 
NORMAl. PROCEDURES 

Fuel selector ......................................... proper tank 
Seal backs ........................ • • . ..•.• . • ............... erect 
Rdts/harness . . . :: ......................... . .......... fasten/check 
Electric fucl pump ................... . .. . ........ .. ....... ". ON 
Mixture .... , . .. """ .. ........ , •....... , .. , ... , .... ,.,." .. sct 
Flaps".,", .. , .................... . ........ ,' !>oct - 1113 KIAS' max 
Air conditioner ....... ' ...... ' ... , . . •. , . • ' ... , , , . , , , .. , ..... OFF 
Trim to 70 K lAS 
Final appro:lch sp~d (naps 4(0) .. . .... . .... ,., . . , . • ....... 63 KIAS 

STOPPING ENGINE 

Flaps .................. . ... . ....... •. ..• . .......•. • . • ..... retract 
Eleclric fuel pump .................• •. . •• . ......• • .•.. •. .... OFr 
Air conditioner ..................... • ...•....... . •.......... OFF 
Radios .................. ..........•... • . •. ........... . .... OFF 
Throu1e ................. . ... . ... . ........................ full :1ft 
Mixture ...........• . • ..• . ...•..... • ... • . • .. . ......... idle cut-o ff 
Magnetos ..........•. • ... . . . .•. . .•.....•...•............... OFF 
Master switch ..... •.... ............ •. •.•. • .•... • ........... OFF 

PARKING 

Parking brake .. . ....•. • .•. • . •. • . • .................. , ... . ..... set 
Control wheel .. . .... • .•.•. . .•. . . . . • ...•. • .•. . .... secure wilh belts 
Flaps ............... • . . . . ........ , ....•. • . • .......... " ... full up 
Wheel chocks .... . ................... • . • . •. •.............. in place 
Tie downs .. . ........................•. • .•.•.•. • .•.•....... secure 

ISSUED; AUGUST IJ. 191Z RI-:PORT: V8-IISO 
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SECTION 4 
NORMAL PROCEDURES 

PIPER AIRCRAFT CORPORATION 
PA-23-16I, WARRIOR II 

4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL) 

The following paragraphs afC provided to supply detailed information 
and explanations of the normal procedures necessary (or the safe operation 
of the airplane . 

.c.' PREFLlGflT CHECK 

PREPARATION 

The airplane should be given a thorough preflight and walk-around 
ehed.. The preflight should include a check oftheairplanc's required papc:rs, 
operalional status, computation of weight and CG. limits, takeoff and 
landing distances. and in-night performance. A weather briefing should be 
obtained (or the intended night path, and any other factors relating 10 a 
safe flight should be checked berofe takeoff. 

COCKPIT 

CAUTION 

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

Upon entering the cockpit, release the seat belts securing the control 
wheel, turn OFF al.1 avionics equipment and set the parking brake. Insure 
that all electrical switches and the magneto switch are OFF and that the 
mixture is in idle cut-orr. Turn ON the masterswitch, check the fuel quantity 
gauges for adequatc supply and check that the annunciator panel illumi­
nates. Turn OFF the master switch. Check the primary night controls and 
naps for proper operation and sct the trim to neutral. Open the pitot and 
stalic drains to remove any moisture thai has accumulated in the lines. 
Check the windows for cleanliness. Properly stow the tow bar and baggage 
and secure. Close and secure the baggage door. 

REPORT: VB-IIRO 
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PIP.:R AIRCRAfT CORI'ORATION 
PA-l8-16I, WARRIOR II 

RIGHT WING 

SECTION 4 
NORMAL PROCEDURES 

ikgin Ih~ walk-around al th~ trailing ~dg~ of th~ right wing by checking 
that Ihe wing surface and conlrol surfaces are clear of ice, frost , snow or 
olher extran~oU5 subslances. Ch~ck the flap, aileron and hing~s for damage 
and operational inierferenee. Slatic wicks should he firmly attached and in 
good condilion. Check the wing tip and lights for (hullage. 

Open the fuel cap and visually check the fucl colm and Ihe quantity 
should match the indication that was on the fuellJuantity gauge, replace cap 
securely . The fucitank \'enl should be clear of obstructions. 

Drain the fuel lank through the lJuick drain located al the lower 
inboard 'rear corner of Ih~ tank , making sure Ihal enough fuel has been 
drained to insure thai all water and sedim~nt is removed. Th~ fuel system 
should be drained daily prior to the first night and dler each refuding and 
ch~ck~d for proper fuel. 

CAUTION 

When draining any amount of fuel, car~ should 
be laken to insure thai no Jire ha7ard ~xists 
befor~ starling ~ngin~. 

Remove Ihe lie down and chock. 

Next, a ch~ck of Ihe landing gear. Check Ihe gear sirUI fnr proper 
inflation: Ihere should be 4.5Oj .2.5 iOl;hes of strut exposure under II normal 
stalic load . Ch~ck the . lire for CUIS, wear, and proper innalion. Make tl 

visual check of the brake block and disc . 

Check Ihat Ihe fresh air inlet is clear of foreign mailer. 

NOSE SECTION 

Check the g~neral condition of the nose stttion, look for oil o r nuid 
leakage and thai the cowling is secur~, Check the windshield and clean if 
necessary. The propeller ;wd spinner should he checked for detri"lenlal 
nicks, er;l(:ks, or olhcr defeels, The air inlets should be clear of nb~truclions 
and check the alternator belt lor proper tension, Th~ landing lighlshould he 

'all alld inlact. 

ISSII.:n: AUGUST 13, 11182 
lU:VIS.:O: JtIN.: 211, 1984 
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SECTION 4 
NORMAl. PROn:OUH[S 

PIN;R AIN( KAt'T CORPORATION 
PA-lB-I6I, WARRIOR II 

Remove the chock and check the nose gear ~trut for proper inflation. 
there should be 3.25 i .25 inches of strut exposure under a normal ~talic 
load . Chedt the lire for cul~. wear. and proper innation . Check the engine 
barne seals. Check the oil leYeI. make sure that the dipstick has been 
properly seated . 

. Open the fuel strainer located on the left side of the fire walliongenough 
to remove any accumulation of water and sediment and eheck for proper 
fuel . 

LEFT WING 

The wing surface should be clear of icc. frost. snow. or other extraneous 
substances. Check that the fresh air inlet is clear of foreign matter and 
remove the chock. Chedt the main gear strul (or proper innation. there 
should be 4.50 ± .25 inches of slrut exposure under a normal static load. 
Chcck the tire and the brake block and disc. 

Open the fuel cap and visual ly check the fucl color. The quantity shou' . 
match the indication on the fucl quantity gauge. Replace cap sccurely. T, 
fud tank vent should be clear of obstructions. Drain enougb fuel to insure 
that all water and sediment has been removed and check for proper fuel. 

Remove tie down and cbock. Remove the cover from the pilot /sta tic 
head on the underside of the wing. Make sure tbe holes are open and clear 
of obstructions. Check the wing tip and li,hls for damage. Check the aileron. 
nap. and hinges for damage and operational interference and that the static 
wicks arc firmly attached and in good condition . 

fUSELAGE 

Check the condition and security of the antcnnas. The empennage 
should be clear of icc. frost. snow. or other extraneous substances, and the 
fresh air inlet on the side of fuselage should be clear of foreign malleT. 
Check the stabilator and trim tab for damage and operational interference. 
The trim tab lihuuld move in the same direction as the stabilalor. Remoye 
tbe lie down. 

Upon returning to ' the cockpit. an operational check of the interi 
ligbts. exterior lights. stall warning system. and ('Iitol heat should now , 
made. Turn the master switch and the appropriate switches ON. Cbeck the 
panellighling and the overhcad rlood light. Visually confirm lhat exterior 
lights arc orerational. tift the stall detector on the leading edge of Ihe left 

Rf:PORT: V8-1180 
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PIPER AIRCRAFT C:ORPORATION 
PA-U-161, WARRIOR II 

S.:CTION 4 
NORMAl. PROC.:IlURt:S 

wing and delermine Iha1 Ihe w;lrIling horn i1j ;Iclivaled. Wilh Ihe pit ol heal 
switch ON. the pilot head will be hot to the tnuch . After Ihese checks ale 
c(lmplete. the master switch and "II electrical swilches should bc turned 
OFF. 

Board Ihe p3ssengcrs and dose and ucure thc cahin door. Fasten the 
)<'e;11 belts and shoulder harnesses. l'ul11esl the locking n:~lrainl feature or 
the shouldcr harness inertia rccl . Fasten scal belts on emply ~ea t ~. 

" .11 BEfORE STARTING ENGINE 

Before starting the enginc the hrak.es should be sct ON and the car­
buretor heal lever moved 10 the fun OFF positior. The fuel selector should 
then he moved to Ihe desired lank . Check. 10 make sure that all the radill" 
are OFF. 

-4.1l STARTING ENGINE 

(a) Slarting Engine When . Cold 

Open the throUle lever approximately 1/4turn . Turn ON the 
master switch and Ihe deetrie fuel pump. 

Move the mixture control to rull RICH and engage the starter 
by rolating tbe magneto swilch clock.wise. When the engine fires, 
relcase the magneto swilch, and move Ihe throttle to the desired 
setting. 

If Ihe engine docs not rire wilhin rive 10 len seconds, disengage 
the starler, prime the engine and repeat Ihe starling procedure. 

ISSlIU): AlJGllST 13, 1912 
MEVISt:)): JUNE 2,.. 1984 
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SECTION 4 
NORMAL PROCEDURES 

PIPER AIRCRAFT CORPORATION 
PA~2'~I'I, WARRIOR II 

(b) Starting Engine When Hot 

Open the throttle approximately 1/2 inch . Turn ON the masler 
switch and the electric fuel pump. Move the mixture control lever 
to full RICH and engage the staner by rotating the magnetoswilch 
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. Turn ON the master 
switch and turn OFF the electric fuel pump. Move the mixture 
control lever to idle cut-off and engage the starter by rotating the 
magneto switch clockwise. When the engil1e 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 10 crank the engh 
without having 10 gain access to the airplane'S battery. 

Turn the masler switch OFF and turn all electrical equipment 
OFF. Connect the RED lead of the PEP kit jumper cable to the 
POSITIVE (+) terminal of an external 12-voll bauery and the 
BLACK. lead 10 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. . 

Afler the cngine has started, reduce power to the l lowesl 
possible RPM , to redu« sparking, and disconnect tile jumper 
cable from the aircraft. Turn the master switch ON and check the 
alternator ammeter for an indication of output. DO NOT 
AlTEMPT FLIGHT IF THERE IS NO INDICATION OF 
ALTERNATOR OUTPUT. 

REPORT: VB-UIO 
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SECTION. PIPER AIRCRAFT CORPORATION 
PA-21-1'I, WARRIOR II NORMAL PROCEDURES 

NOTE 

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

CAUTION 

Care should ~ exercised, because, irthe ship's 
banery has been depleted, the u.ternal power 
supply can be reduced to the level or the 
ship's bauery. Tbis can be tested by turning 
the master switch ON momentarily while th~ 
starter is engaged. H cranking speed increases. 
th~ ship's bauery is at a higher level than the 
external power supply. 

When lhe engine is firing ev~nly. advanc~ Ih~ thro1t1e to 800 RPM. 1£ 
I oil pressure is not indi<:at~d within thirty seeonds, stop the engin~ and deler­
min~ th~ trouble. In cold w~alh~r it willlak~ a rew seconds 10nFt to get an 
oil pr~ssur~ indication. Ir the engin~ has railed to start, rerer to th~ lycoming 
Operating Handbook, Engine Troubles and Their Ren)(:dies. 

Starter manuracluretS recommend Ihat cranking periods be limited to 
thirty seeonds with a two minute rest betwe~n cranking periods. longer 
crankins periods will shorten the lire or the starter. 

•. 15 WARM-UP 

Warm-up the engine at 800 to 1200 RI)M for nOI more than two minutes 
in warm weather and rOUt minutes in cold. Avoid prolonged idling at low 
RI'M, as Ihis practice may resu lt in fouled spark plugs. 

Takeofr may be made as soon as the ground check is completed. pro­
vided that the throttle may be opened (ully without backriring or skipping, 
and without a reduction in engine oil pressure. 

ISSUED: AUGUST 13, 1911 REPORT: VB-IIIG 
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SECTION .. 
NORMAL PROCEDURES 

PIPER AIRCRAfT CORPORATION 
PA-28-161, WARRIOR II 

Do not operate the engine at high R PM when running up ortaxiingovel 
ground containing loose stones. gravel or any loose material that may cause 
damage to the propeller blades. 

".17 TAXIING 

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

• POWCI should be applied slowly to start the taxi roll. Taxi a few feet 
forwarH and apply the brakes to determine theirerrectiveness. While taxiing, 
makt slight turns to ascertain the errectiveness or the steering. 

Observe wing clearances when taxiing near buildings or other stationary 
objeccs. Ir possible, station an observer outside che airplane. 

Avoid holes and ruts when taxiing over uneven ground. 

Do not operate Iheengineat 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 . 

••• 9 GROUND CIIECK 

The magnetos should be cheeked at 2000 RPM . Drop off on either 
magneto should not exceed 175 RPM and the dirrerence between the 
magnetos should not exceed SO RPM . Operation on one magneto should 
not exceed 10 seconds. 

Check the vacuum gauge; the indicator should read 4.8" - 5.1" Hg at 
2000 RPM. 

Check the annunciator panel lights with the preSS-In-test button. Also 
check the air conditioner. 

Carburetor heat should also be checked prior to t~keoff 10 be sure the 
conlrol is operating properly and 10 dean any ice which may have forme 
during taxiing. Avoid prolonged ground operation with carburetor heal 01'10 
as the air is unfiltered . 

REPORT: VB-IIS0 
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SECTION 4 
NORMAL PROCEDURES 

The electric fuel pump should be turned OFF a(ler starting or during 
warm-up to make sure that the engine driven pump is opera ling. Prior 10 
takeoff the electric pump should be turned ON again 10 prevent loss of 
power during takeoff should the engine driven pump (ail. Check both oil 
temperature and oir.pressure. The temperature may be low for some time if 
the engine is being run for the first time of the day. The engine is warm 
enough for takeoff when the throttle can be opened without the engine 
falierina· 

4.11 BEFORE TAKEOFF 

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

Insure that the master switch is ON. Check and set .11 of the night 
instruments as required. Check the fuel selector to make sure it is on the 
proper tank (fullest). Turn ON the electric fuel pump and check the engine 
gauan. The carburetor heat should be in the OFF position. 

All seat backs should be erect and the seat belts and shoulder harness 
should be fastened. Pull test the locking restraint feature of the shoulder 
harness inertia reel. Fasten the seat belts snugly around the empty seals. 

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

NOTE 

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

Exercise and set the naps and trim tab. Insure proper Oiahl control 
movement .nd response. All doors should be properly secured and latched . 
On air conditioned models. the air conditioner must be OFF to insure 
normal takeoff performance . 

ISSUED: AUGUST Il, 1981 REPORT: VB-illiG 
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•. 23 TAKEOFF (See c:laarh 10 Secllon S) 

The: normal takeoff technique: is conventional. The lab should be sct 
slightly aft of neutral, with the: exact scningdelc:rmined by the loading or 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 wheclto rolate to 
climb allilude. Premature raising of the nose: or raising it to an excessive 
angle will result in a delayed takeorr. After lali:cofr, lei the ai(planc acetleratc 
to the: desired climb speed by lowering the nosc: slightly. 

Takeoffs are normally made with flaps up; however, for short field 
lahorrs and (or takeoffs under difficult conditions, such as deep BTus or a 
50ft surface, total dislances can be reduced apprttiably by lowering the 
naps 10 250 and rOlating at lower airspeed. 

A shorl field takeoff is accomplished without naps by applying full 
power before brake release; lift offat 40-52 KIAS(dependinl on weilht) and 
accelerate 10 and maintain 44-57 KIAS (depending on weiahl) pasl obstacle 
and climb out at 7~ KIAS. 

A short field takeoff with an obstacle clearance is accomplished by fira, 
lowering the flaps to 250 • Apply full power before brake release and aced­
erlte to 40-52 KIAS (depending on weilhl) and rotate. Accelerate to and 
maintain 44-57 KIAS (depending on weight) until obstacle clearance is 
attained. After the obstacle has been cleared, acc:elerate to 79 KIASand then 
slowly retract the naps. 

Takeoff from a soft field with an obstacle clearance requires the use of 
250 flaps. Accelerate the airplane and liCt the nose gear off as SOOIl as possible 
and lift off al the lowest possible airspc:t:d . Acc:c:lerate just .bove the ground 
1052 KIAS to climb past obstacle clearance height. Continue climbillg while 
accelerating to the best rale of climb speed, 79 KIAS and slowly retracllhe 
flaps. 

For a soCt field takeoff without an obstacle 10 clear, extend the flaps 250
, 

accelerate the airplane and 1m the nose gear off as soon as pouible. lift off 
al the lowest possible airspeed . Acceleratejust above the ,round to the besl 
rale of climb speed, 79 KIAS. and retract the naps while climbing oul. 
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".25 CLIMB 

SECTION. 
NORMAL PROCEDURES 

The besl rate of climb at gro~s weight will be obtained at 79 ~IAS. The 
best angle of climb may be obtained al63 KIAS. At lighter than gross weight 
these speeds are reduced somewhat. For climbing en roule, a speed of S7 
KIAS is recommended. This will produce beller forward speed and in· 
crea~ed visibility over the nose during the climb. 

When reaching the desired altitude, the electric fucl pump may be 
turned ofr. 

".21 CRUISING 

The crui~ing e€ficiency and ~peed is delermined by many factors. 
inciudinJ power selling, ahitude, temperature, loading and equipment 
installed in the airplane. 

The normal cruisinJ power is SS% to 1S% oflhe rated horsepower of the 
engine. Airspeeds which may be oblained al various altitudes and power 
iCttings can be determined from the performance sraphs provided by 

~ Section S. 

Use of the mixture control in cruj~ing Oight signiricantly reduces fuel 
consumption while reducing lead deposits when allernate fuels are used. 
The mixture should be full rich when operating above 1S% power, and 
leaned during cruising operation when 1S% power or less is being used. 

To lean the mixture for besl power crui~e performance place the 
mixture control full forward and set the throttle slightly below (approxi. 
mately 3S RPM) the desired cruise power setting and lean the mixture 10 
peak RPM. Adjull the Ihrollle, if nttessary, for final RPM setting. 

For Best Economy cruise, a simplified leaning procedure which 
consistently allows accurate achievement of besl engine e€ficiency has been 
developed. Best Economy Cruise performuce is obtained with the throllie 
fully open. To oblain a desired cruise power setting. set Ihe IhrOllle and 
mixture control full forward. taking care not 10 excud the engine speed 
limitation, then begin leaning the mixture. The RPM will incre.lse slighll)' 
~ut will then begin 10 decrease. Continue leaning untillhe desired cruise 
ngine RPM is reached. This will provide belt fuel economy and maximum 

miles per gallon for a given power setting. See following CAUTION when 
using Ihis pro'-'tdure. 

ISSUED: AUGUST IJ, 1912 
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CAUTION 

Prolonsed operation at powers above 1S9(, with 
• leaned milllurc can result in cnline damagt. 
While establishing Best Economy Cruise 
Mixture, below 6,000 feel , care must be talecn 
nOI 10 remain in the unlc above 75% power 
morc than IS seconds while leaning. Above 
" ,000 feci the engine is incapable of aeherating 
morc than 7S%. 

Always remember Ihal the electric fucl pump should be turned ON 
bdaTe swilching tanks; and should be left on for a short period thereafter. In 
order 10 keep the airplane in best lalcraltrim durin, cruising flight, the fuel 
should t.e used alternately from each tank. It is recommended that one lank 
be used for one hour .fter takcorf. then the alhertanlc be uSed for two hours; 
then rei urn 10 Ihe firSllank, which will haveappro.limalely one and one half 
hours of fuel remaining iflhe lanks were full al takeorr. The second tank will 
contain approximately one half hour of fuel. Do nol run tanks completely 
dry in night. The electric fuel pump should be normally OFF so that an~ 
malfunction of the engine driven fuel pump is immediately applrent . Ifsigns 
of fuel starvation should occur at any time during night, 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. 

".19 DESCENT 

NORMAL 

To acheive the performance on Figure 5-31, the power on descent must 
be' used . The throttle should be set for 2500 RPM . mixture full rich and 
maintain an airspeed of 126 KIAS . In case carburetor kc is encountered 
apply full carburetor heal. 

POWER OFF 

If a prolonged power orr descent is to be made. apply full carburetor 
heat prior to power reduction if icing conditions arc suspected . ThroW 
should be retarded and mixture control leaned as required. Power respons.. 
should be verified approximately every 30sctonds by partially opening and 
then closing the throttle (clearing the engine). When leveling orr. enrichcn 
mixture, set power as required and select carburetor heat off unl~s 
carburetor icing conditions arc suspected . 
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SECTION .. 
NORMAL PROCEDURES 

".31 APPROACH AND LANDING (SH charts In Section S) 

Check to insue the foel selector is on the proper (fullest) tank and that 
the seat backs are erect. The seat belts and shoulder harneSJes shoold ~ 
flUtened and the inertia reel checked. 

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

The airplane should be trimmed to an initial-approach speed of about 
70 liAS with a final-approach speed of 6J liAS with naps extended te 
40° . The naps can be lowered at speeds up to 10J liAS, if desired. 

The mixture control should be kept in full RICH pOlition 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 be critical in case of a go-around. Full throttle operation 
with carburetor heal on can cause detonation. 

The amount of nap used durina landinp and the speed of the aircraft 
at conlact with the runway should be varied according to the landinasurlace 
and conditions of wind and airplane loadina. It is aenerally aood practice to 
contact the around at the minimum possible safe speed consislent with 
existina conditions. 

NormaUy, the best technique for short and slow landings is t(\ use full 
nap and enough power to ma intain the desired airspeed and approlOch night 
palh. Mixture should be full RICH, fuel on the fullest tank, and electricfuel 
pump ON. Reduce the speed durinl the nareout and contact the ground 
close to the Itallinl speed. After Iround conlaCI hold the nose whHI of( as 
lonl as pOlSible. As the airplane slows down, gently lower the nose and 
apply the brak.es. Drak.in. is most eCfective when naps are raised and back 
pressure is applied 10 the control wheel. putting most of the aircraft weight 
on the main wheels. In hiah wind conditions, particularly in Slronl cross­
winds. it may be desirable to approach the ground at higher than normal 
speeds with partial or no flaps . 
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4,33 STOPPING ENGINE 

At the pilot's dilCretion. the naps should be raised and the electric fucl 
pump turned OFF. The air conditioner and radios should be turned OFF. 
and the: enaine stopped by disenaaging the mixture control lock and pulling 
the mixture control back to idle cut-off. The throttle should be left full aft 
to avoid enaine vibration while stopping. Then the magneto and master 
switches must be turned OFF. 

NOTE 

When alternate fuels ale used. the engine 
should be run up 101200 RPM rorone minute 
prior to shutdown to clean out any unburned 
ruel. 

NOTE 

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

4.35 PARKING 

U neces.sary, the airplane should be moved on the ground with the aid or 
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 naps are 
locked when in the UP position and should be left retracted. 

Tic 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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'.37 STALLS 

SECTION 4 
NORMAL PROCEDURES 

The stall characteristics are conventional. An approaching siall is 
indicated by a stall warning horn which is activated betwun five and len 
KTS above stall speed. Mild airframe burreli"g and gentle pitching may 
also precede the siall. 

The gross weight stallingsp«d with power off and full naps is44 KIAS. 
With the naps up Ihis speed is incrtased . Loss of altitude duringslalls varies 
from 100 to 275 fect, depending on configuration and power. 

NOTE 

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

During prenight, the stall warning system should be checked by turning 
the master switch ON. lifting the detector and checking 10 determine ifthe 
horn is actuated. The master switch should be returned to the OFF position 
.. ~ter the check is complete. 

".39 TURBULENT AIR OPERATION 

In keeping with good operating practice used in all aircrah, it is rec· 
ommended that when turbulent air is encountered or expected, the airspeed 
be reduced to maneuvering 'speed to redpce the structural loads caused by 
gusts and to allow for inadvertent speed build-ups which may oecur as a 
result of the turbulence or of distractions caused by the conditions. (Sec 
Subsection 2.3) 

...... WEIGHT AND BALANCE 

II is the responsibility of the owner and pilot to determine that the air· 
plane remains within the allowable weight VS. center of gravity envelope 
while in night. 

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

ISSUED: AUGUST 13, 1911 REPORT: VB·1I10 
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SECTION 5 

PERFORMANCE 

5.1 CENERAL 

SECTION ~ 
PERFORMANC~ 

All of the required (FAA reaulations) and complementary performance 
information applicable to this aircraft is provided by this SCClion. 

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

5.3 INTRODUCTION· PERFORMANCE AND FLIGHT PLANNING 

The performance informal ion presented in this seclion is based on 
measured Fliaht Test Dala corrected to I.C.A.O. standard day conditions 
and analytically expanded for the various parameters of wei,ht • • lIilude, 
temperature. etc. 

The performance charts arc unf.elared and do nol make any allowance 
for varying degrees of pilot proficiency or mechanical d~terioration of the 
aircraft. This pertormlnc~, however, can be duplicated by following the 
stated procedur~ in I properly maintained airplane. 

ErreclS of conditions not considered on the charts must be ev.lua led by 
the pilol, such as the effect of lOft or grass runway surface on takeorf and 
landina performance, or the effect or winds aloft on cruise and range 
performance. Endurance can be arossly arrect~d by improper Itlning 
pr ocedures, and innighl fuel flow and quantity chttks arc recommended . 

R EM EM BERI To act chart perrormanc~, follow the chari procedures. 
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The information provided by paragraph 5 . .5 (Flight Planning Example) 
outlines a detailed night plan using the performance charts in this scction. 
Each chari includes its own example to show how it is used, 

WARNING 

Performance information derived by C'XIUpo­
lation beyond the limits shown on the charts 
should not be used for night plannin. 
purposes. 

REPORT, VB-IIIO 
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5.5 FLIGHT PLANNING EXAMPLE 

(a) Aircraft loading 

SECTION S 
PERFORMANCE 

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

The basic empty weight for the airplane as licen~d at the 
factory has been entered in Figure 6-5. If any alterations 10 the 
airplane have been made affecling weighl and balance, rderence 10 

the aircraft logbook and Weight and Balance Record (Figure 6-7) 
should be made to determine the current basic empty weight oflhe. 
airplane. 

Make use of the Weight and Balance loading Form (Figure 
6-11) Rnd the C.G. Range and Weight graph (Figure 6-15) 10 deter­
mine the total weight of the airplane and the center of gravity 
position. 

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

The landing weight cannot be determined untillhe weight oflhe 
fuel 10 be used has been established [rder to item (g)(I)]. 

(I) Basic Emply Weight 1)91 Ibs. 
(2) Occupants (4 x 170 Ibs.) 680Ibs. 
(J) Baggage and Cargo SO Ibs. 
(4) Fuel (6 Ibl gal x JO) 1801bs. 
(S) . Takeofr Weighl 2J161bs. 
(6) landinI Weilhl 

(a)(S) minus (S)(I), (2JI6Ibs. 
minus 136.8 IhI. 21 79.2Ibs. 

The lakeofr weight is below Ihe maximum of 2440 Ibs., and the weight 
and balance calculations have determined that the CG. posilion is wilhin 
the approved limits. 

ISSUED: AUGUST 13. I'll REPORT: VI-lilt 
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(h) Takeorr and Landing 

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

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

Apply the departure airport conditions and takeofr weight to 
the appropriate Takeorr Performance "aph (Figures S-7 and 
S-9 or S-I I and S- I3) to determine the length of runway necessary 
for the takeoff and lor ttle barrier distance. 

The landing distance calculations arc performed in the same 
manner using the Cltisling conditions allhe destination airport and. 
when established, the landing weight. 

The conditions and calculations for the enmple night a 
listed below. The t.keoU and landing distances required for II 
enmple flight have fallen wdl below the available runway lengths. 

Departure 
Airport 

(I) Pressure Altitude ISOO fl. 
(2) Temperature 27"C 
(3) Wind Component IS KTS 

(Headwind) 
(4) Runway Length Available 4800 fl . 
(5) Runway Required 2100 ft.-

NOTE 

The' remainder of the performance charh used 
in this flight planning example assume a no 
wind condition. The effect of winds aloft must 
be considered by the pilot when computing 
climb. cruise and descent ~rformance . 

'n:ference Figure S-9 
'-reference Figure S-35 

Destination 
Airport 

2S00 ft. 
24"C 

o KTS 

7600 fl. 
113S ft." 
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(e) Climb 

SECTION 5 
PERFORMANCE 

The nexi step in the niaht plan is to determine the necessary 
climb segment components. 

The desired cruise pressure altitude and corresponding cruise 
oulSidc air temperature values arc che finl variables to be con­
sidered in delcrmininalhc climb components from Ihe Fucl, Time 
and Dis"Bee to Climb araph (Figure 5.19). After the fuel, time and 
distance for the cruise pressure altitude and outside air temperalure 
values have been established, apply the exist ins conditions at the 
departure field 10 graph (Figure 5-19). Now, subtract the values 
obl.ined from the ,raph for the field of departure conditions from 
those for Ihe cruise pressure altitude, 

The remaining values 8rc the true fuel, lime and distance 
components ror the climb segment or the flight pin corrected ror 
field pressure altitude and temperature. 

The roUowin, values were determined rrom the above instruc-
tions in the flight planning example. 

(I) Cruise Pressure Altitude 
(2) Cruise OAT 
(3) Time 10 Climb (12.0 min. minus 

3.0 min.) 
(4) Distance to Climb (16.0 miles minus 

4.0 miles) 
(!I) Fuel 10 Climb (3 gal. minus 1.0 gal.) 

(d) Descent 

!iOOO rl. 
16"C 

9.0 min .· 

12.0 miles· 
2.0 gal.· 

The desctnt data will be determined prior to the cruise data 10 
provide the descent distance ror establishing the 10lal cruise 
distance. 

Utilizing the cruise pressure altitude and OAT, determine the 
basic rud, time and distance rordescent (Filure !I·31). These rigures 
must be adjusted ror the field pressure altitude and temperature at 
the destination airport. To find the necessary adjustment Y3lucs, 
use the exisling pressure altitude and temperature conditions at the 
destination airport as variables to find the rud, time and distance 

·rdcrence Figure !I-19 
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values from the graph (Figure 5-31). Now, subtraci the values 
obtained from the field conditions from Ihe valucs oblained from 
the cruise condilions to find Ihe Irue fuel, time and distance values 
needed for the night plan. 

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

(I) Time to Descend 
(7.5 min. minus 4.5 min.) 3.0 min.· 

(2) Distance 10 Descend 
(13.5 milcs minus 8.0 miles) 5.5 milcs· 

(3) Fuel 10 Descend 
(1.0 gal. minus.5 gal.) .5 gal.· 

(e) Cruise 

Using the tolal distance to be traveled during the flight, subtract 
the previously calculated distance to climb and distance to dcscend 
to cstablish the lolal cruise distance. Refer to the appropriate A,· 
lycoming Operator's Manual when selecting the cruise PO\ 

. setting. The established pressure altitude and len:Jperalure values 
and the selected cruise power should now be utilized to determine 
the true airspeed from the Cruise Performance graph (Figure 5-21 
or 5-23). 

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

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

The cruise calculations cslablished for the cruise segment of the 
night planning example are as follows: 

() Total Distance )00 miles 
(2) Cruise Distance 

(e)(I) minus (c)(4) minus (d)(2), 
(300 minus 12 miles minus 5.5 miles) 282.5 m' 

-reference Figure 5-)) 
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(3) Cruise Power Best Economy Mixture 75% rated power 
(2625 RPM) 

118 KTS TAS· 
8.S Grit 

(4) Cruise Speed 
(5) Cruise Fuel Consumption 
(6) Cruise Time 

(e)(2) divided by (e)(4), (283 .5 
miles divided by 118 KTS) 

(7) Cruise Fuel 
(e)(S) multiplied by (eX6), (8 .5 
Grit muliliplied by 2.40 hrs.) 

(r) Total Aight Time 

2.39 hu. 

20.3 gal. 

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

The following flighl lime is required for our night planning 
example. 

(I) To~1 Flight Time 
(e)(3) plus (d)(I) plus (e)(6), 
(.IS hrs. plus .05 hrs. plus 2.39 hu.) 2.59 hn. 

(g) Tolal Fuel Required 

Determine the lotal fuel required by adding the fuel to climb, 
the fuel to descend and the cruise fuel. When the tolal fuel (in 
gallons) is determined. multiply Ihis value by 6lbJgal. to determine 
the tOlal Iud weight used for the Oighl. 

The tOlal fuel calculations for the u.ample 
shown below. 

flight plan are 

(I) Total Fuel Required 
(eX!) plus (d)(3) plus (e)(7). 
(2.0 gal. plus .5 gal . plus 20.3 gal.) 
(22.8 gal. multiplied by 6 Ib/gal.) 

ISSUED: AUGUST 13. 1912 
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PIPER AIRCRAFT CORPORATION 
P,\·U·.,., WARRIOR II 

SECTION 6 

SECTION , 
WEIGIIT AND BALANCE 

WEI GilT AND BALANCi: 

'.1 GENERAL 

In order to achieve the performance and nyingcharactcrislics which arc 
designed inlo the airplane. il must be nown with the weight and C(nler or 
"altity (C.G.) position within the approved operating ransc (cnvdopc). 
Allhough the airplane antra a ncxibililY of loading, it clinnOI be nown wilh 
the maximum number of adult passengers, full fuellanks and muimum 
baggage. Wilh Ihis loading nexibility comes responsibility. The pilot must 
insure Ihal the airplane is loaded within tht loading envelope bdorc 
lakeorr. 

Misloading carries consequences (or any aireraf!. An overloaded air­
plane will not take of(, climb or cruise as well as a properly loaded one. The 
heavier the airplane is loaded, the less climb JKrformance it will have. 

Center of gravity is a determining factor in night characteristics. If the 
C.G. is too far forward in any airplane, it may be difficult to rotate for 
takeoff or landing. If the e.G. is too rar aft, the airplane may rotate 
prematurely on takeoff or tend to pilch up during climb. Longitudinal 
stability will be reduced . This can lead 10 inadvertent stalls and e ... en spins; 
and spin recovery becomes more difficult as thccenterof gr .... itymo ... csaft of 
the appro ... ed limit. 

A properly loaded airplane, howe ... er, will JKrform as intended . Before 
the airplane is liun~, it is weighed, and a basic empty weight and C.G. 
location is computed (basic empty weight consists of the sllndard 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 lor the loaded airplane by computing the 10lal weight and moment 
and then determining whether they arc wilhin Ihe approved ellvelope . 

ISSUED: AUGUST Il. 1912 REPORT: VB·IISO 
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The basic empty weight and e.G. location are recorded in the Weight 
and Balance Data Form (Figure 6-5) and the Weight and Balance Record 
(Figure 6-1). The current values should always be used . Whenever new 
equipment is added or any modirication work is done, the mechanic 
respc..nsible for the work is required to compute a new basic empty weight 
and CG. position and to write tllese in tile Aircrart Log Book and the 
Weight and Balance Record. The owner should make sure that it is done. 

A weightl'nd balance calculation is necessary in determining how much 
fucl or baggage can be loaded so as to keep within allowable limits. Check 
calculations prior to adding fucl to insure against improper loading. 

The following pages arc forms used in weighing an airplane in 
production and in comput ing basic empty weight. C.G. position, and useful 
load. Note that the useful load includes usable fuel, baggage, cargo and 
passengers. Following Ihis is the method for computing takeorr weight and 
CG. 

6.3 t\IRPLANE WEIGHING PROCEDURE 

At the time of licensing, Pipcr Aircraft Corporation provides each 
airplane with the basic empty weight and center of gravity location. This 
data is supplied by Figure 6-S. 

The removal or addition of equipment or airplane modifications can 
affect the basic empty weight and center of gravity. The following is a 
weigh ins procedure to detumine Ihis basic empty weight and center of 
sravity location: 

(a) Preparation 

(I) Be cer tain Ihal all items checked in the airplane equipment 
liM are inslalkd in the proper localion in the airplane. 

(2) Remove excessive dirt. grease, moistuTC.and fordsn items. 
such as rags and tools. from the airplane before weishing. 

REPORT: VB-IIKO 
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(3) Def uel airplane . Then open all fuel drains until all remain ­
ing fuel is drained . Operale engine on each lank unlil all 
undrainable fuel is used and engine slaps. Then add Ihe 
unusable fuel (2 .0 gallons lOla I, 1.0 gallon each wing). 

CAUTION 

Whenever Ihe fuel syslem is compklely drained 
and fuel is replenished, it will be necessary 10 

run lhe engine for II minimum of Ihree:: minUles 
al 1000 RPM on each tank 10 insure no air 
exists in the fuel supply lines . 

(4) Fill with oil 10 full capacity. 

(5) Place pilot and copilot seats in fourth (4th) notch, art of 
forward position. Put naps in fully retracted position 
and all control surfaces in the neutral position. Tow bar 
shou ld be in the proper location and all entrance and 
baggage doors should be dosed. 

(6) Weigh the airplane inside a dosed building to prevent 
errors in the scale readings due 10 wind . 

(b) leveling 

(I) With airplane on scaks. block main gear aka pistons in the 
fully extended position. 

(2) Level airplane (refer 10 Figu re 6-3) by deflating Ihe nose 
wheel tire to cenler bubble on level. 

ISSUED: AUGUST 13, 1911 REPORT: VB-1I10 
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Ie) Weighing - Airplane Basic Empty Weigh I 

With the airplane level and brakes relused, record Ihe weight 
shown on each scale. Deduct the tare, ir any, rrom each reading. 

Sca le No! 
Scale I'osilion and Symbol Ruding Tare Weight 

Nose Wheel 

Righi Main Wheel 

Ldt Main Wheel 

Basic Emply Weighl. 
(as Weighed) 

REPORT: VB-IIIIO 
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(N) 

(R) 

(I.) 

(T) -

WEIGHING FORM 
Figure 6-1 

-
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(d) Basic EmplY Weighl Cenler of GraYII)' 

E 
2 • ~ 

(I) The following geomel ry applies 10 the PA-28-161 airplane 
when II is leyel. Refer to Leyeling pllragraph 6.3 (b). 

1--".4 
I.l:'vcll'omb 

II·uSl·laj:\') 

D 

R • L 

L[V[UNG DIAGRAM 
Figure 6-) 

A = )1.0 
B = 109.7 

(2) The basic emply weighl een ler of grayil), (as weighed 
including optional equipment. full oil and unusable fuel) 
can be dClcrmincd by Ihl:' following formula : 

CG. Arm = N (A) * (R + LI (8) 
T 

Where:T=N*R*L 

Ineh(): 
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6.5 WEIGHT AND BALANCE DATA AND RECORO 

The Basic Empty Weight. Center of Gravily Localion and Uliefull.oad 
lislcd in Figure 6-S are for Ihe airplane as licensed althe faclory . Thcse 
figures apply only to lhe specific airplane serial number and registration 
number shown. 

The basic emply weigh I of Ihe airplane as licc:nscd al Ihe factory has 
been enlercd in the Weighl and Balance Rc:cord (FiguTt 6-7). This form is 
provided to present the curn:nt slalus of the airplane basic empty weight and 
a complete history of previous modifications. Any change to the per­
manenlly installed equipment or modification which affects weight or 
moment must be entered in the Weight and Balance Record and Equip­
ment List. 
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MODEll~A-28- 161. WARRIOR II 

Airplane Serial Number __________ _ 

Registration Numbcr ___________ _ 

Date __ ~ ___________ . _ _ __ 

AIRPLANE BASIC EMPTY WEIGI-IT 

CG. Arm 

Item 
Weight x (Inches Aft = Moment 
(l.bs) of Datum) (In-I.bs) 

Actual 
Standard Empty Weight' Computed 

Optional Equipment 

Basic Empty Weight 

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

AIRPLANE USEfUL LOAD - NORMAL CATEGORY OPERATION 

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

(Normal Category: (2447 Ibs) - ( 

(Utility Category: (2027 Ibs) - ( 

Ibs .) = 

Ibs.) = 
''''. 
Ibs. 

T HIS BASIC EMPTY WEIGIIT. c.G. AND USEFUL LOAD ARE 
FOR THE AIRPLANE AS U CENSED ATHIE FAcrORY. REFER 
TO APPROPRIATE AIRCRAf-T RECOR() WilEN ALTERATIONS 
HAVE IIEEN MADE. 

WEIGHT AND BAI.ANCE DATA FORM 
Figure 6-5 

ISSUED: AUGUST 13, 1982 REPORT: VB-1I10 
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.. -

WEIGHT AND BALANCE RECORD 
Figure 6·7 
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PIPER AIRCRAFT CORPORATION 
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SECTION 6 
WEIGIIT AND BALANO: 

6.7 WEIGIIT AND BALANCE DETERMINATION FOR FLIGHT 

(a) Add the weight of all items to be loaded to the basic empty weight. 
(b) Use the Loading Graph (Figure 6-13) to determine the moment of 

all items to be carried in the airplane. 
(e) 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 CG. 

location. 
(e) lIy using the rigures of item (a) and item (d) (aboyt), locate a point 

on the CG. range and weight graph (Figure 6-15). If the point falls 
within the CG. envelope. the loading meets the weight and balance 
requirements. 

Arm Aft 
Weight Datum Moment 
(lin) (Inches) (In-Lils) 

Basic Empty Weight 1500 85.9 12H8SO 

Pilot and Front Pastenger 340.0 80.5 27]70 

Pastengers (Rear Suts)' 340.0 118.1 401S4 

Fuel (48 Gallon Maximum) 267 95.0 25365 

Baggage' (200 Lbs. Maximum) 142.8 

Ramp Weight (2441 Lbl. Normal , 
2027 Lbl. Utility Maximum) 2447 90.6 221739 

Fuel Allowance 
For Engine Start. Taxi and Run Up -7 95.0 -665 

Takeoff Weight (2440 Lbs. Normal. 
2020 Lbs. Utility Maximum) 2440 90.6 221074 

1 he center of gravity (CC,.) ofthl.~ sample loadmg prnblem IS at 90.6 Inches 
aft of the datum line. Locale this point (90.6) on the CO. range and 
weight graph. Since this point falls within tM weight - CG. envc:lopc, this 
loading meets the weight and balance requirements. 

IT IS HiE RESPONSlorLiTY OFTHE PILOT ANDAIRCRAFrOWNER 
. TO INSURE TIIAT TilE AIRPLANE IS r.OADED PROPERLY . 

• ' Utility Category Operation - No baggage or aft passengers allowed. 

SAMPLE LOADING PROBLEM (NORMAl. CATECORY) 
Figure 6·9 
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PIPER AIRCRAFT CORPORATION 
PA-ll.16I, WARRIOR II 

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

Basic Empty Weight 

pilot and Front Passenger 80.5 

Passengers (Rear Seats)· 118.1 

Fuel (48 Gallon Maximum) 95.0 

Baggage· (200 Lbs. Maximum) 142.8 

Ramp Weight (2447 Lbs. Normal, 
2027 Lbs. Utility Maximum) 

Fuel Allowance -7 95.0 -665 
For Engine StaTt, Taxi and Run Up 

Total loaded Airplane (2440 Lbs. Normal 
2020 lbs. Utility Maximum) 

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

• Utility Category Operation - No baggage or art passengers allowed. 

WEI GilT AND BALANCE LOADING FORM 
Figure 6·11 

REPORT: VB·III0 
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MOMENT/ 1000 IPOUNDS - INCHES! 

LOADING GRAPH 
Figure 6-13 
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PIPER AIRCRAFT CORPORATION 
PA·Za.I6I, WARRIOR II 

SECTION 6 
WEI GilT AND BALANCE 

6.9 INSTRUCTIONS FOR USING TIlE WEIGIIT AND BALANCE 
PLOTTER 

This plotter i~ provided to enable the pilot quickly and conveniently 10: 
(a> Determine the 10Iai weight and e.G. position. 
(b) Decide how 10 chanBc his load if his first loading is not within the: 

allowable envelope. 

Hcat can warp or ruin the plolter if it is left in the sunlight. Replace­
ment plouers may be purchased from Piper dealers und distributors. 

The "Basic Empty Weight and CenlcrofGravity"\ocalion is taken from 
the Weight and Balance Form (Fi8urc 6-5), the Wciaht and Balanct Record 
(Figure 6-7) or the latest FAA major repair or alteration form. 

The plotter enables the user to add weights and correspondins moments 
graphically. The effect of adding or disposinS of usdul load ean easily be: 
seen. The ploner does not eover the situation where c.,so is loaded in 
locations other than on the scats or in the baagase comparlments. 

Brid instructions arc siven on the ploner itselr. To use iI, rirst plot a 
point on the grid to locate the basic weight and C.G. location. This can be 
put on more or less pormanently because it will nol change until the airplane 
is modified. Nexl, position the zero weight end of any one of the loadingslols 
over Ihis point. Using a pencil, draw a line along Ihe Ilot to the weight which 
will be carried in thatlocalion. Then position the zero weight end of the neIt 
slol OVf!f the end of Ihis line and draw another line representing the weighl 
which will be located in this second position. When all the loads have been 
drawn in this manner, the rinal end or the segmented line locates Ihe 10lal 
load and the CG. position or the airplane ror lakeorf. If Ihis point is nol 
wilhin the allowable envelope: it will be ne«ssl\ry loremove fuel, baggage, or 
passenger1and/or to rearrange baggage and passcngers 10 gCllhe final poinl 
10 rail within the envelope. 

Fuel bUfli.·ofr docs not significantly arreCI Ihe cenler or gravilY. 

ISSUED: AUGUST IJ, 1912 REPORT: VB-III0 
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PIPER AIRCRA.T CORPORATION 
PA-lI-16I, WARRIOR II 

SECTION 6 
WEICIIT AND HAI.ANn: 
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PIPER AIRCRAFT CORPORATION 
PA-1I-16I, WARRIOR II 

SECTION 6 
WEIGIIT AND BALANCE 

SAMPLE PROBLEM 

A sample problem will demonstrate the use of the wcighland balance 
plotter. . 

Assume a basic weight and C.G. location of 1300 pounds at 85.00 inches 
respectively. We wish to carry a pilot and 3 passengers . Two men weighinS 
180 and 200 poun", will occupy the front seats, and two children weighing 
80 and 100 pounds will ride in the rear. Two suilcases weighing 25 pounds 
and 20 pounds respectively, will be carried in the rear compartment. We 
wish 10 carry 48 ,llIons of fuel . Will we be within the safe envelope? 

Cal Place I dot on the plotter ,rid at 1300 pounds and 85 .00 inches 10 
repreaenl the basic airplane. (See illustration.) 

(b) Slide tho slotted plastic inlo position so that the dot is under the slol 
for Ihq forward seats, at zero weight. 

(cl Draw I line uptheslol tothe 380 pound position (180 + 200)and put 
a dot. 

(d) Continue moving the plaslic and plollina points to accounl for 
weight in the rear seats (80 + 100), baggage compartment ("5), and 
fuel I.nks (288). 

(e) As can be seen from the iIIustralion, the final dOl shows the tolll 
weiahl to be 2193 pounds with the C.G. at 89.44. This is well within 
the envelope. 

I fuel is burned off, lhe wei,ht Ind C.G. will follow down the fuel line 
y within the envelope for landina. 

ISSUED: AUGUST IJ. 1911 REPORT: VB-IIIO 
6-11 





TABU: Of' CONTENTS 

SECTION 7 

DESCRIPTION AND OPERATION 
OF THE AIRPLANE AND ITS SYSTEMS 

Paragraph 
No. 

7.' 
7.3 
7.S 
7.7 
7.9 

.11 
1.13 
7.IS 
7.17 
7. 19 
7.21 
7.23 
7.2S 
7.27 
7.29 
7.31 
7.B 
7.JS 
7.J7 
7.39 

T he Airplane .......................•.•.•. • • • .•.... 
Airframe . ... ......... ........... • .•.•...•...•.... 
Engine and P ropeller ...... .. .... . . • .•.•.•...•••.... 
Landing Gear.. . ... . .. .. .•. •....•. • . • .•. • .•...... 
Flight Contro ls ... .. .......•.. ..•.• .•. •. •. ....•. ... 
En,ine Controls .......... .• ....•. • . • . • .•. • . • .•.... 
Fuel System ..... ... .. • .• . ...•.•. • . •... .. .. .. • .... 
Electrical System ........ •.• ....•. •.•.• .•. • .•.•.... 
Vacuum System .................... • .•.•...•.•. ... 
Inst rument I~anel ............. .. ....•. • . • . • . • .•.... 
Pitot-Slatic System ........... . .....•.•. •.•. • .•.... 
Healing and Ventilating System ......•. • .•. •.•...... 
Ca bin Features .....................•. • .•.•. . ...... 
Baggage Area .................................... . 
Stall Warning .................................... . 
Finish . .... . ...... . .............. . .. ... .. .. ..•.. 
Pipet External Power ..................... .. ...•... 
Emergency Locator Transmitter .. ...........•. • ••. .. 
Air Conditio ning .............................. . .. . 
Carburetor Ice Detection System ......•.•.•.•.•. .... 

Page 
No. 

7·1 . 

7- ' 
7-' 
7-4 
7-S 
7.-
7-' 
7·10 
7·1) 
7·IS 
7·18 
7·2 1 
7·2 1 
7·22 
7·22 
7·22 
7·2) 
7·23 
7·2S 
7·26 

REPORT: VB·IUO 
7·j 





PIPER AIRCRAFT CORPORATION Sr.CTlON 7 
PA-18-1'., WARRIOR II IlESCRIPTION.\ Orl-;RATION 

SECTION 7 

DESCRIPTION AND OI'.:RATION 
OF TilE AIRPI.ANE AND ITS SYSTEMS 

7.1 TilE AIRPI.ANE 

T"e Warrior II is a single·engine. fixed gear monoplane of al\ melal 
construction with low semi-tapered wings. It has four place sealing and a 
baggage capacity of two hundred pounds. 

7.3 AIRFRAME 

The primary structure. with the exception of the sted tube engine 
mount. stet:! landing gear struls and isolated areas. is of aluminum alloy 
construction. lightweight plasIies are used extensivt:!y 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 entrance and exit. A baggage door is 
installed aft of the rear seal. 

The wing is of • conventional, semi-tapered design incorporaling a 
laminar now, NACA M14J5, airfoil section. The ca'ntilever wings are 
atlached to each side of Ihe fuselage by insertion of the butt ends of the main 
spars into a spar boll carry-through which is an integral part of the fuselage 
strucl ure. The spar box carry-through struel ure, located under the rear seat. 
provides in effect a continuous main spar. The wings are also attached forc 
and aft of the main spar by an auxiliary front spar and a rear ~par . The rear 
spar, in addition to taking lorque and drag loads, provides a mount (or n~,ps 
and ailerons. The four-position wing naps are mechanicall)' controlled by a 
. , ndle located tKlween the front scats. When fully retracted, the right nap 

; ks inlo place to provide a step for ca hin entry. Each wing contains one fuel 
lank. 

ISSUED: AUGUST 13, 1982 R[PORT: \'8·1180 ,., 
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SECTION 7 PIP[R AIRCRAFT CORPORATIC,N 
DESCRIPTION It. OPERATION PA·28-I6I, WARRIOR .1 

A vertical slabilizer. an all-movable horizontal stabilator, and a rud. 
make up the empennage. The stabilator incorporates an anti-servo tab whiCh 
improves longitudinal stability and provides longitudinal Irim. This tab 
moyes in the slime direclion 3$ Ihe stabilator, bul wilh increased travel. 

7.5 ENGINE AND PROPELLER 

The PA-28·161 is powered by a four cylinder, direct drive, horizontally 
opposed engine rated at 160 ffP al2700 RPM. II is equipped wilh a starter, a 
60 amp 14 yolt alternator, a shielded ignition,two magnetos, vacuum pump 
drive, a fuel pump, and a welled polyurethane foam induction air fiher. 

The engine comparlment is accessible for inspeclion through top"hinged 
side panels on either side of the engine cowlinJS. The engine cowlings are 
cantilever structures allached at the fire wall. The engine mounts are 
constructed of sleellubing, and dynafocal mounts are provided to reduce 
vibration . 

The uhaust system is constructed of stainless steel and incorpora' 
dual murners with heater shrouds to supply healed air for the cabin, . 
defroster system and. the carburetor deicing system. 

An oil cooler is located on the left rear of the engine .1I0unted to the 
cngine barning. Engine cooling air, which is picked up in the nose section of 
the engine cowling and carried through the barning, is utilized on the Idt side 
for the oil cooler. A winterization plate is provided to restrict air during 
winter operation (refer 10 Section 8). 

Engine air enters on either side of the propeller Ihrough openings in a 
nose cowling and is carried through the engine barning around the engine 
and oil cooler. Air for the mumer shroud is also picked up from the nose 
cowling and carried through a duct 10 Ihe shroud. Ca rburetor induction air 
enters a chin scoop on the lower right cowling and is passed Ihrough a wetted 
polyurethane fiher to the carburttor air box. Heated air enters the carbure­
tor air box through a hose connected 10 the heater shroud. 

A fixed pitch propeller is installed 3$ $Iandard equipment. The propeller 
has a 74·inch diameter with a 6O-inch pitch. The pitch i~ determined at 15% 
of the diameter. The propeller is made of an aluminum alloy construet ir 

The pilot should read and follow the procedures recommended in Ihe 
I.ycoming Operator's Manual ror this engine in order to obtain maximum 
cngine efficienc), and timl! between cngine overhauls. 

R[PORT: VB-1I80 
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PIPER AIRCRAFT CORPORATION SECTION 7 
PA-28-16I, WARRIOR II DESCRIPTION &. Or.:RATION 

MAIN WHEEL ASSEMBLY 
Figure 7-1 

ISSUED: AUGU~T 11, 1981 
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SH'TION 1 PIP(H AIROUFT CORPORATION 
Ol-:SCRIPTION &. OPERATION PA·21· 16I, WARRIOR II 

1.7 LANDING GEAR , 
1 he fixed ·Sear PA·2K· J6/ is C"quipped with a Cleveland 5.00 x 5 wheel 

lin the nose gear and a Ckvdand 6.00 J( 6 wheel on each main gear 
(Figure 7-1'. {'It:vclimd single disc l1ydriLuli ~' brake as~emblies lin: provided 
on the main gear. The nose gear has II 5.00 x 510ur-ply tire, while the main 
wheel a~~embli~'~ ha ve 6.00 x 6 four-ply tirelo. At gross weight. Ihe lIlain gear 
lires require II pr(~Sllre of 24 psi. and the nOloe gear lire requires a pressure 
ll( ]0 psi. 

A springdevit:e is incorporated in the rudder pedal torque tube as~mbly 
In provide rudder trim. A bungee in the no~ gear steering mcchanism 
reduces steering dfort and dampens bumps and shocks during laxiing. ny 
ming the rudder pedals and the brakes, the nose gear is steerable through a 
JO degree art: each side of eenler. later airerart have: the bungee removed 
from the nose gear slt:efing mechanism and are steerable through. 20 degree 
arc each side IIf center. A shimmydumpcner is also included in the nose gcar. 

The three SHUts are of the air-oil type with the normal stalic lood 
extension being 3.25 inches for the nose gear and 4.50 inches for the main 
gear. 

The br.akes an: actuated by loe brake pedals which arc attached to the 
rudder pedals or by a hand lever and master cylinder I~ated below and 
behind the center or the instrument sub panel. Ilydraulic cylinders ure 
luealed above each pedal and adjacenlto the hand b ... .tke lever. The brake 
nuit! n::.ervoir is installed on the lop /Cft frollt race of the fire wall. 1 he 
pinking brake is incorporated in Ihe master cylinder and is actuated by 
(lulling back on the brake lever and depressing the knoballached to the lert 
side of the handle . To rclca~e the parking bfltke, pull back on the brake 
lever tu disengage the catch mechanism and allow the handle to swing 
lurward (rder to hgurc 1-5). 

HEI'OHT: V8-IIIIG 
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PIPER AIRCRAfT CORPORATION SECTION 7 
PA-lI-161, WARRIOR II DESCRIPTION &. OPERATION 

FLlGItT CONTROL CONSOLE 
Figure 7·3 

7.9 FLiGIIT CONTROLS 

Dual night controls are provided as standard e4uipment. The Oight 
controls actuate Ihe control surfaces through a cable system. 

The horizontal surface (slabilalor) is oflhe flying tail design with a trim 
lab mounted on the lrailing edge. This lab serves the dual function of 
providinglrim conlrol and pilch conlrol forces. The trim tab is actuated bya 
trim conlrol wheel localed on the control console between the rront SUls 
(Figure 7·3). Forward rota lion of the wheel gives nose down lrim and arl 
rolalion gives nose up Irim. 

The rudder is conventional in design and incorporales a rudder trim. 
The trim mechanism is a spring loaded recenlering device. The trim conlrol 
is localed on I he right side of the pedeslai below the I hronle quadrant (rder 
. ... Figure 7·5). Turning the trim conlrol clockwise gives nose right trim and 

unlerelockwisc rOlalion gives nose left trim. 

ISSUW: AUGUST 13, 1981 REPORT: VB-IIBO 
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SECTION 7 PIPER AIRCRAFT CORPORATION 
DESCRIPTION &. OPERATION PA-21-1'., WARRIOR II 

Manually controllt:d naps art: providt:d on tht: PA-28-161. The flaps .. 
balanced and spring loaded to return 10 Ihe relractt:d (up) position. A 
conlrol hand It:. which is localt:d be:twt:t:n tht: two front suts on tht: conlrol 
consok (Figuft: 7-3). extends the flaps by tht: ust: of a control cable . To 
exlerd the flaps. the handle is pulled up tothedesired flap setting of 10. 25 or 
40 degrees. To retract, depress the bullon on Iheend of tile handle and lower 
the control. When extending or retracting flaps, there is a pitch change in the 
airplane. This pitch change can be corrected either by stabilalor trim or 
increased control wheel force. When Ihe flaps are in the relracled (up) 
position the fight Oap, provided with an oveT-unter lock mcchanism, acts 
as a step. 

NOTE 

The right flap will support a load only in the 
fully retracted (up) position. Wht:n the Oap is to 
be used as a step, make sure the naps are in the 
retracted (up) position. 

7.11 ENGINE CONTROLS 

Engine conlrols consist of a thrOllle control and a mixture control lever. 
These cQnlTols are l()Caled on the control quadrant on the lower center oflhe 
instrument panel (Figure 7-5) where they are accessible to both the pilot and 
Ihe copilot. The controls utilize teO on-lined ~onlrol cables to reduce friction 
and binding. 

The thrOll1e lever is used to adjust engine RPM. The mixture control 
lever is used 10 adjust the air to fud ratio. The engine is shut down by the 
placing of Ihe mixture lever in the full lean position. For information on the 
leaning procedure. see the Avco-Lycoming Operator's Manual. 

The friclion adjustment lever on the right side of the control quadrant 
may be: adjusted to incft:ase Of decrease the friction holding the throttle and 
mixture control~ or to lock the controls in a sdecled position. 

The carburetor heal conlrol lever is located to the right of the control 
quadrant on the inslrument panel. The control is placarded with two 
positions: ON (down), OFF (up). 

REPORT: VB-lIaG 
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~ \ 

CONTROL QUADRANT AND CONSOI.E 
Figure 7· 5 
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stCTION 7 PIPER AIRCRAfT CORPORATION 
DESCRIPTION &. OPERATION PA-lI-I'I, WARRIOR II 

1.13 FUEL SYSTEM 

~ --"'li-"q"fiV "'" '" 
~A 

fUEL SELECTOR 
Figure 7-7 

,--~ 

~ 
~ R>< ,;-....:::::::: 

Fuel is Slarro in two twenty-five gallon (24 gallons usable) fuellanks, 
giving the airplane a tOlal capacity offirty U.S. galions (48 galions usable) . 

. Each tank is ~uipped ,:",ilh a filler neck indicator lab to aid in determining 
fucl remaining when the tanks art not (ull. Usable capacity to the bottom of 
the indicalor lab is 17 gallons. The tanks arc secured to the leading edge of 
each wing with screws and nul plates. This allows removal (or service or 
inspection . 

The fuel tank sclectotconltol (Figure 7-7) is located on the IC'rt side panel 
forward Oflhc pilot's scat. The bulton on the stltelor cover musl be deprcssed 
and held while Ihe handle is moved 10 the OFF position . The bUllon releascs 
autom:uically when the handle is moved back to the ON position. 

An aUlLiliary electric fuel pump is provided in case of the failure of II-· 
engine-driven pump. The electric pump should be ON (or aliialteoffs ! 

landings amI whtn swilching tunlts. The fuel pump switch is localed in the 
switch pand above lhe throttle t{uadranl . 

RE.I'ORT: VB-1I10 
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FUEL SYSTEM SCHEMATIC 
Figurr 7-9 

ISSUED: AUGUST 13, 1981 
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S .. ;CTION 7 PII''':R AIRCRA.'T CORI'ORATION 
D .. :SCHIPTION & OPI::RATION PA·28·161, WARRIOR II 

'he fuel drains should be opcned dilily prior 10 first night to ched 
Willer or ~edimenl Hnd proper fuel. bn:h lank has:1I1 imJividu:1I dnlin:1I Ille 

bnllllm. inboard rcar I:orner. A fuel stntinl'r,loc;tled onllu,; lower left frunt 
(If I he fi n; wllll , has II drain whil-h is ;II,:co;ssiblo; hom oUlside Ihe nose section. 
'1 he sl ra ino;r )hould ;llsll bl: d fit i no;d bd uro; the fi rsl nigh I of Ihe 1..1;1 y. Refer 10 
So;etinn II 1m tho; t:llmplcte fuel Il w :J1 ing pr(Kt:dure, 

Optiona 110d iug I !.lei ea ps it ro; a va ilahh: Ilir ;111 I1llel"s. A si nglo; key will fll 
fuel eilps, Cilbin duor and b;lggilge dour I:nmpartments. 

Fuel 4UilflIity and fuel pressure gauges arc mounted in a gauge cluster 
lucated un the left side of the instrument panel to the right of the control 
..... hed (refer 10 Fi~ure 7-15J. 

An optiunlll cngine priming system isavailable to facilitate slarling. The 
primer pump is ItJellled to the immediate Io;ft of the throttlc 4uadranl (refer 
to Hgure 7-51. 

7,15 [t[CTHICAI. SYSTEM 

The clel:trieal system includes a 14-volt, 6O-amp alternator; a 12-voll 
ballcry; a voltage regulator; an ~vervoltage rclay and a maSler switch relay 
(Figure 7-11) . I'he battery is ina box, mounted on the forward right face of 
the lire w;111. 'I he regulator and overvoltagc rela:,. arc located onlhe forward 
ldl ~ide or the fusclage bchind the instrument panel. 

Elect rical switches a rc located on th( right c(nter instrument panel t rder 
10 Figur( 7-151. a nd the circuit breakers arc located nn the lower right 
il\~lIument panel lrcfer to Figure 7·I3J. A rheostat switch on the left side of 
till' switch panel controls Ihe navigaliolllli lights and the radio lighh. The 
similar switl:h on Ihc right side controls and dims the pancllights. 

St;1 rltl;1 rd ckc t tica l accessories include a starler, deetric fuel pump, stall 
warning indicalur, cigar light l.! r, fuel gauge, ammeter, and annunciator 
p;lnr:i 

CA (IT/ON 

Do llOt usc I:igar lighter receptacles a~ pnw.:r 
Mlllft:e~ 1'01" ~l1Iy devices ol hcr than the eigar 
II~h'~ ... s supplied with the <lirpl;tlle. Any uther 
tkvit·c plugged into theM: reccptade~ may be 
d;l lna g~'d. 

UU'OItT: VB·IIHD 
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rlrt:R AIRCRAFT CORI'OH.ATJON SH'TION 7 
rA·2S.I6I, WARRIOR.. IH;SCRlrTION & OI't:N.ATION 

t The an nuncia tnr pa ncl includes .. Iternator and Inw nil pressure indicatilr 
·'Iight~. When the nptiona l gym ~y~tem is inMallcd. the annunciatorpanelal~t1 
includ c~ n low vacuum indicator li!!ht . The annunciator panel lights lire 
provided only as a wluning to the pilot that a s)'!'itrm may not be npcr:iling 
properly. and that he should check and monitor theapplkahlc system b".\lgc 
to determine when or i( any necessary aclion is required. 

Optional electrical acce1Sorir~ include navigation lights. wing tip 
recognition lights, anti-<:ollision light . Iandi ng light. inslru tIlcnt lighting. a nd 
cabin dome light . Circuits will handle the addition of communications and 
navigational equipment. 

An optional light. mounted in the overhead panel. providu in~trument 
and cockpit lighting for night nying. The light is controlled by a rheo~tal 
switch located adjacent to the light . A map light window in the len~ is 
actuated by an adjacent switch. 

WARNING 

Antio(:ollision lights should not be operating 
when nying through cloud. fog or hue. since 
the renected light can produce spatial di.~· 
orientation. Strobe light! should nol be used in 
close proximity to the ground such as during 
tuiing. takeorr or landing. 

Unlike previous generator syslems, Ihe ammeter as installed docs not 
show battery discharge; rather. it indtcatcs the electrical load on the alter­
nator in amperes. With all the eleclricalequipment off and the ma ster ~wi tch 
on. the ammeter will indicate the charging rale o( the battery. A~ each 
electrical unit is switched on, the ammeter will indicate the tota l amperc 
d ra w of all the units including t he battery. For exa mplc, t he a verage con lin' 
uous load (or night night with radios on is about JO amrcrC5. Thi~ XI amjlCTC 
value plus approximately 2 amperes (or a fully charged bantry will aprear 
continuously under these night condition~. The amount of current ~ h()wn on 
the ammeter will tell immediately if the alternator ~y5 t em i ~ operating 
normally. as Ihe amount of nurent ~hown ~houhJ equal the total amperage 
drawn by Ihe electrical equipment which i ~ operating. 

For abnormal and/or cmergcncy operation amJ proccdurc~, sec Section 

An nptional wing tip / recognition light ~y~tem con~i5ts on light~(onc in 
each wing tip) and i5 operated by a split landing light/ recogniliun light 
rocker tyjlC switch mounted on the switch panel. 

ISSU.:Il: AUGUST Il, 1982 
REVISEO: JULY 12, 1985 
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CIRCUIT BREAKER PANEL 
Figure 7-13 

7.17 VACUUM SYSTEM-

The vacuum system is designed to operate the air-driven gyro instru­
ments. This includes the directional and altitude 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 pancl , providcs a 
pilot check for thclOystem durin~operation . A dccrea~ in prclOS LIre in a system 
that remained constant over an cxtended period may indicate a dirty filter, 
dirty screens, possibly a sticky vacuum rcgulator or fealc in the system (a low 
vacuum indica tor light is providcd in the annunciator panel). uro pressure 
'ould indicate a sheared pump drivc, defectivc pump, possibly a defective 

'Optional equipment 

ISSUED: AUGUST Il, 1981 REPORT: \'B·1I80 
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gauge or collapsed line. In Ihe evenl of any gauge varialion from Ihe norm 
the pilot should have a mechanic check the system to prevent possible 
damage to the system components or evenlUal failure of the system. 

A vacuum rel!ulalor is provided in the system to prolect the gyros. The 
valve is sci so the normal vacuum rcads 4.M 10 5.1 inches of mercury. a setling 
which provides sufficient vacuum 10 operate ailihe gyros atlheir rated RPM. 
Higher seHings will damage Ihe gyros and with a low selling the gyros will be 
unreliable. The regulalor is loealed behind the instrument panel. Vacuum 
pressure. even thuugh sci correclly. can read lower al very high altitude 
(above 12.000 fl). and at low engine RPM (usually on approach or during 
training maneuvers). This is normal and should nOI be considered a 
malfunclion. 

RU'ORT: VB·1I80 
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,:19 INSTRUMENT PANEL 

The instrument panel (Figure 7·15) is designed to accommodate in~tru· 
ments and avionics equipment for VFR and IFR nights. 

The radios and the circuit breakers are located on the upper and lower 
right panel, respectively, and have circuits provided (or the addition or 
optional radio equipment. An optional radio master switch is located near 
the top of the instrument panel between the radiostacks. It controls the power 
to all radios through the aircraft master switch. An emergency bus switch is 
also provided to supply auxiliary power to the avionics bus in e~nt ofa radio 
master switch circuit failure . The emergency bus switch is located behind the 
lower right shin guard, left or the circuit breaker panel. An engine cluster is 
located to the right or the pilot control wheel and includes a fuei pressure 
gauge, a right and ldl main fuel quantity gauge, an oil temperature gauge 
and an oil pressure gauge. 

Standard instruments include a compass, an airspeed indicator, a 
tachometer, an altimeter, an ammeter, an engine duster, and an annunciator 

ane!. The compau is mounted on the windshield bow in clur 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 1I suct ion gauge, 
vertical speed indicator, attitude gyro, directional gyro, clock, tru ·sp«d 
indicator and a lurn and slip indicator or turn coordinator. The a ttitude gyro 
and directional gyro are vacuum operated through the usc of a vacuum 
pump installed on the engine, while the lurn and slip indicator is electrically 
operated . The vacuum suction gauge is on the far right o r the instrument 
panel. 

ISSUED: AUGUST 13, 1911 REPORT: VB·Jl80 
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TYPICAl. INSTRUMENT PANEl. 

REI'oaT: VB-H86 
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TYPICAL INSTRUMENT PANEl. 
Figure 7· IS (co nI) 
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7.21 PITOT-STATIC SYSTEM 

The system supplies both pitol and slatic pressure for the airspeed 
indicator, alt inleter, and I he opt ional veri ical spec:J indicatOr( Figure 7- 17). 

l'ilOt and static pressure are picked up hy a pitot head installed on the 
hollom of the Idt wing and carried through pitot and slatic 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 localed below the left side orlhe instrument panel. When the 
va lve is set in the alternate position, the altimeter, vertical speed indiC<ltor 
and airspeed indicator will be using cabin air for static pressure. The storm 
window and cabin vents must be closed and the cabin heater and ddroster 
must be on during alternate static source operation. The altimeter error is 
less than 50 feet unless otherwise placarded. 

lIolh the pi tot and slatic lines can be drained through separate drain 
va lves located on the left lower side of the fuselage interior. 

A heated pilot head, which alleviates problems with icing and her 
rain, is availabk as optional equipment. The switch for the heated pitol he~_ 
is located on the electrical switch panel to the left of the right control wheel. 

To prevent bu~ 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 Ihe instruments. 

NOTE 

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

RU'ORT: VB·1I80 
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PA-lS-t6I, WARRIOR II DESCRIPTION &. OrERATION 

1.13 HEATING AND VENTILATING SYSTEM 

Heat for the cabin interior and the defroster sY5tem i5 provided by a 
shroud attached 10 the murner (Figure 7-19). The amount of heat can be 
regulated with the controls localed on I he far right side of the in5trumcnt 
panel. 

The airflow between front and rear seats can be regulated by the heat 
diversion cont rols located on either side of the console atop the heal duct5. 

CAUTION 

When cabin heal is operated. heal duCI surface 
becomes hal. This could result in burns if arms 
or legs are placed too close to heat duct oUllels 
or surface. 

Fresh air inlets are located in the leading edges of the wings near the 
fuselage. At each front seal location there is an adjustable hesh air outlet on 
the side of tw: cabin near the noor. Rear seat vents are optional. Cabin air is 
u.hausted through an outlet located below the rear seat. 

An optional overhead ventilating system with outlets over each scat is 
also available. An additional option 10 aid in fresh air circulation on models 
without air conditioning is a cabin ai r blower to force air through the over­
head 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 Ihe heater and defroster controls. 

7.2S CABIN FEATURES 

For ease of entry and exit and for pilot-passenger comfort, the front 
seats are adjustable fore and aft. The right fronl scat tills forward 10 allow 
easy entry to the rear scats. The cabininterior includes a pilot storm window, 
ash trays and armrests on each fronl seat, two map pockels and pockets on 
the backs of the front seats. 

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

ISSUED: AUGUST 13, 1982 REPORT: VD-1180 
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SECTION 1 PIPER AIRCRAFT CORPORATION 
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Shoulder harnesses with inertia reels arc provided for each hont seal 
occupant and, depending on the model year, are provided as standard or 
optional equipment fortheoccupantsofthe ("(arseats. A check ohhe inertia 
reel mechanism can be made by pulling sharply on the strap and checking 
that the reel will lock in place under sudden slress. This locking feature 
prevents the strap from extending and holds the oa:upant in place. Under 
normal movement the strap will c:xtend and relract as required. Shoulder 
harnesses should be routinely worn during lakeoff,landingand whenever an 
inOight emergency situation occurs. 

7.17 BAGGAGE AREA 

A 24 cubic foot baggage area, located behind the rear seat, is accessible 
from the cabin or loaded throuah a larae 20 x 22 inch outside baggage door 
on the right side of the fuselaae. Maximum capacity is 200 pounds. Tie­
down straps arc 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 theaircraf. CG. falls 
within the allowable CG. range. (Sec Weight 
and Balance Section.) 

7.19 STALL WARNING 

, 

An approaching ~tall is indica.ted by an audible alarm located behind 
the instrument panel. The indicator activates at betwccn five and ten knots 
above stall speed . 

7.31 FlNISIl 

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

An optional polyurethane finish is available. 

REPORT: VB-IlBO 
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PIPER AIRCRAFT CORPORATION SECTION 7 
PA-18-16I, WARRIOR II DF.SCRII'T10N &. OPtRATION 

'7.33 PIPER EXTERNAL POWER· 

An optional starting installation known as Piper Exlerna' Ilowc:r(PEI') 
is acceuible through a receptacle located on the right side of the (u$Clage, 
forward of the wing, Anexternal battery can be: connected 10 the socket, thus 
allowing Ihe operator to crank the engine without having to ~ain acces~ to 
the airplane'5 ballery, Instruction5 on a placard localcd tIn the cover of the 
receptacle should be followed before using the external power, For imtrue­
tions on lhe UK orlhe PEP set: STARTING WITH EX 'I ERNAt flOWER 
SOURCE in Section 4 - Normal Operating Procedures. 

7.JS EMERGENCY LOCATOR TRANSMlTn:R· 

The Emergency locatorTransmitler(El T). when installed, ili located in 
Ihe afl portion of the fuselage just below the slabilalor leading edge "nd ili 
accessible through a plate on the right side of the fuselage. This platc ili 
altachcd with slotted-head nylon screws for usc: of removal; these screws 
may be readily removed with a variety of common items such as a dime. a 
'tey, a knife blade, etc. Iflhere are no tools available in an emergency, the 
.screw heads may be broken o(f by any means. The ELT meel5 the rcquire­
ments of FAR 91.52. 

A baltery replacement date is marked on the transmitler (oeomply with 
FAA regulations, the battery must be replaced on or before this dale. The 
battery must also be replaced if the transmiller has been U!iCd in an emergency 
situation or, if the accumulaletiteSltirnc exceeds one hour, or if the unit ha~ 
~en inadvertently activated for an undetermined rime period. 

NOTE 

If for any rcason a test transmiSSion is 
necessary, the lelit transmission should be 
conducted only in the fir~1 five minutes or any 
hour and lilllil~·rt to three audio ~weep~ . If the 
leslS must be made :11 any other lime, Ihe lestli 
should he eltordinatcd wilh the nearest FAA 
tower or flight service Mation. 

·Orlional el.juirmenl 

ISSIJED: AUGtJST 13. 1982 
REVISED: JUI.Y 15. 1983 
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NARCO ELT 10 OPERATION 

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

To use the EL Tas a portable unit in an emergency, remove thecover and 
unlatch the unit from its mounting base. The antenna cable is disconnected 
by a left quarter-turn of the knurled nut and a pull. A sharp lug on the two 
small wires will break them loose. Deploy the self-contained anlenna by 
pulling the plastic lab 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 toOFf:Normal operation 
can then be restored by pressing Ihe small clear plastic reset button located 
011 the top of the fronl face of the ELT and tlten moving the switch 10 ARM 

I 
A pilot's remote switch located on the lert side panel is provided toallo~ 

the transmitter to be turned on from inside the cabin. The pilo,'s remote 
switch is plilcarded ON and ARMED. The switch is normally in the 
ARMED position. Moving the switch to ON will activate the trjlnsmiuer. 
Moving the switch back to the ARMED position will turn off the transmitter 
only if the impact switch has not been activated. 

The ELT should be checked to make certain the unit has not been 
activated during the ground check. Check by selecting 121.50 MHz on an 
operating receiver. If there is an osciilating Chirping sound, the ELT may 
have been activated and should be turned off immediately. This requires 
removal of the access cover and moving the switch to OFF. then press Ihe 
reset button and return the switch to ARM. Recheck with the receiver to 
ascertain Ihal the transmitter is silent. 

REI'ORT: V8-1180 
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1.37 AIR CONDITIONING· 

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 hehind 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 t~ fuselage and to the rear of the baggage compartment area. The scoop 
extends when the air conditioner is ON and retracts to a flush position when 
the system is OFF. 

The comp~55or 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. 
\;r from the baggage area is drawn through the evaporator by the blower 

.. nd distributed throush an overhead duct to individual outlets located 
adjacent to each occupant. 

The switches and temperature control arc located on the lower right side 
of the instrument pancl in the climate control center panel . The temperature 
control resulales the desired temperature of the cabin. Turn the control 
clockwise for increased cooling, counterclockwise for decreased cooling. 

Located inboard of the temperatu~ control is the fan speed switch and 
the air conditioning ON-OFF switch. The fan can be operated independently 
of the aircondilioning. However. it must beon for air conditioner operation. 
Turning either switch off will disengage the compressor clutch and relract 
the condenser door. Cooling air should be fell within one minute aflertheair 
conditioner is turned on. 

NOTE 

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

·Optional equipment 

ISSUED: AUGUST 13, 1932 REPORT: VB-IIBO 
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The FAN switch allows optration o( the (an with the air conditi<.. 
turned O~F to aid cabin air circulation if desired. A lOW, MED or UIGII 
now of air can be: selected to the air conditioner .Jut lets located in the oyer· 
head duel. The outlets can be: adjusted or turned of( by each occupant to 
regulate individual cooling dfect. 

The DOUR OrEN indicator light i~ ttICaled lathe left o(the radio stack 
in (ront of the pilot. The light illuminatc~ whenever the condenser door is 
open and remains on until the door is closed . 

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

Whenever the throttle is in the full throttle position, it actuates a micro 
switch which disengages the compressor and retracts the scoop. 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 throllie is retarded approximately 1/4 inch, the clutch will engage and 
the scoop will eXlcnd, again supplying cool, dry air. 

7.39 CARBURETOR ICE DETECTION SYSTEM· 

A carburetor ice detection system is ayailable as optional equipment. 

The system consists ofa control box mounted on the instrument panel, a 
probe sensor mounted in the carburetor and a red warning light to indicate 
the presence of ice in the carburetor. If ice is present apply full carburetor 
heat. Rder to Carburet·lr Icing, Section J, Emergency Procedures. To adjust 
the system for critical ice detection, first turn on the airplanes master switch 
lOd then turn on the ice detection unit. Turn the sensitivity knob (ully 
;ounterclockwise causing the carbo ice light to come on. Now rotate the 
sensitivity knob back {dock wise) until the ice light just gocs out. This 
establishes the critical selling. 

WARNING 

This instrument is approved as optional equip. 
ment only and Right Operations should not be 
predicated on its use. 

·Optional cljuiprncllt 

HU'OHT: VB·1I80 
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SH'TlON 8 
I-IANDI.ING, S.: RV & MAINT 

SECTION 8 

AIRPLANE HANDLING, SERVICING AND MAINn:NANCr. 

8.1 GENERAL 

This section provides general guidelines relating to the handling. 
scrvid.ng and maintenance of the Warrior II. 

Every owner should stay in close conlact with his Piper deakr or 
distributor and Authorized Piper Service Center to oblain the latest infor· 
malion pertaining to his aircraft and 10 avail himself of the Piper Aircraft 
Service Back.up. 

Piper Aircraft Corporation takes a continuing interest in having the 
Nf'lCr get the most efficient use from his aircraft and keeping it in the best 

mechanical condition. Consequently, Piper Aircraft from lime to time i 5Sue~ 
Service Bulletins. Service: leiters and Service Spares l.etters relating to the 
aircraft. 

Service Bulletins are o( special importance and should bccomplied 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 leiters deal with product improwmcnts and service hints per· 
taining to the aircraft . They are sent to dealers, distributors and occasionally 
(at the factory's discretion) to latest registered owners, 50 they can properly 
service the ai rcraft and Jeeep it up 10 date with the latest changes. Owners 
should give careful allention to the Service leiter information . 

Service: Spares tellers offer improved paris, kits and optinnal equip­
ment which were not available originally and which may be of interest 10 the 
owner. 

If an owner is not having his aircraft serviced by an Authori7ed Pirer 
Service Center. he should pcriodicallychcck with a Piper dealer ordislribulor 
to rind out the lalcst information to keep lIis aircraft up to dille . 

ISSUED: AUGUST 13, 1982 REPORT: VB-IlSO 
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PII'ER AIRCRAFT CORPORATION 
PA-lI-16I, WARRIOR II 

Piper Aircraft Corporal ion has a Subscriplion Service for the Scn 
Bullctins, Sen,ice i.ellers and Service Spares I.etters. This service is ofrcred 
10 intercsted persons such as owners, pilots and mechanics al a nominal fcc, 
anu may be obtained through "iper dealers and distributors. 

A sen'iee manual, paris cat.lIog, and revisions 10 both, arc available 
hom your Piper dl'aler or distributor. Any correspondence regarding the 
airplane shouJU include tin: airplane model and serial number 10 insure 
proper re~punsc . 

83 AIRPLANE INSPECTION PERIODS 

The Federal Aviation Administration (FAA) occasionally publishes 
Airworthiness Directives (ADs) thai apply to specific groups of aircraft. 
They ure mandutory changes and are to be complied with within a time limit 
sct by the FAA. When an AD is issued, it is sent by Ihe FAA to the lalest 
registered owner of the affected aircraft and also to subscribers of Iheir 
scrviee. The owner should periodically check with his Piper dealer or A &. P 
mechanic to see whether he has the latest issued AD against his airctaf 

The Owner Service Agreement which Ihe owner receives upon delivery 
of the uircraft should be kept in the aircraft at all times. This identifies the 
nwner to authori7ed Piper dealers, and enlitles him to rCl..:ive service in 
acconlilOt:e with the regular service agreement terms. This agreement also 
cnlilles the Irunsicnt owner full warranty by any Piper dealer in the world . 

One hundred hour inspeclions arc required by law if the aircraft is used 
commercially . Otherwise this inspection is lefllo the discretion oflhe owner. 
This inspection isa complete check of thea iter aft and its systems, and should 
be accomplished by a I~iper Authorized Service Center or by a qualified 
'Iircrafl 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 
apprupri;lIe Scrvil't: Manual. 

An OInnllal impcction is rcquired once a ycar 10 keep Ihe Airworthiness 
Ccnilit:lIle III dln:t. II is the same as a lOO-hour inspeclion e!\ccpt thai it 
mu~t he ~iglleu by .111 Inspection Authori7ed (IA) mcchanic or a Gent:ral 
AI·jillion I liM I ;l·t Oflkc ((iAI>O) rcprt:sentiltivc. 'I 'his inspection is rClluircd 
whether Iht: aircraft. IS upcraled commcrcially or for pleasure . 

IH:l'ORT: V 8-1 ItlD .., ISSIIEO: AUGIJST 13, 19K2 
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A l)rogrc~5ive Maintcnan('t': program is approvcd by thc "AA and is 
availahk to the owncr. It involvcs routine and dc'lailcd inspection~ ;It SO· hulir 
intervals. The purpose of the program isto allow nmllirnum utili/at ion (lflh\: 
aircraft. to reduce maintenance inspection cost and to maintain a maximum 
standard of continuous airworlhiness. Complete details arc avaihlhlc from 
Piper dealers. 

A spcctographic analysis of the oil is available from scvcra lsources .·1 his 
system. if used inlclligenUy. provides a good ehcck of the internal condition 
or the engine. For this system to bI:: accurate. oil sa mples musl he sent in lit 
regular intervals, and induClion air filters muM be cleaned or changed 
regularly. 

85 PREVENTIVE MAINTENANCE 

The holder of a Pilot Certiricale issued under FAR Part 61 may perform 
certain preventive maintenance describl::d In FAR Part 43 . This maintenance 
may be performed only on an aircrafl which the pilot owns or opera tes and 

\ which is nol used to carry persons or property for hire, except as provided in 
applicable FAR's. Although such maintenance is allowed by law. each 
individua l should make a self·analysis as to whether he has the ability 10 
perform the work. 

All other maintenance required on the airplane should be accomplished 
by ap propriately licensed personnel. 

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

(a) The date the work was accomplished. 
(b) Description of the work. 
(c) Number of hours on Ihe aircraft. 
Cd) The certificate number of pilol performing the work. 
(c) Signature of the individual doing the work. 

ISSUED: AUGUST 13. 1981 
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8.7 AIRPLANE ALTERATIONS 

If the owner Jesircs tu have his aircraft modified. he mu st obtain FAA 
approY',11 for the alteration. Major alierations accomplished in accordance 
with Advisory Circular 43 . 1 ) -2. when performed by an A &: P mechanic:, 
nmy be approved by the local FAA Urril"C . Major alterations to the basic 
ail frame 01 ~yst::ms not covered by AC4J . IJ·2 require a Supplemcntal Type 
Ccrtilicate . 

The owner or pilot is fe4uired to ascertain that the following Aircraft 
I'ape rs arc in order and in the aircraft. 

(a) Ttl he displuyed in the uircraft at all times: 
(I) Aircrafl Airworthiness Ccrtificate Form FAA-8100-2. 
(2) Aircrah Registration Certificate Form FAA-80SO-) . 
() Aircraft Radio Statiun License if transmitters arc insta lied. 

(b) lube carried in the aircraft at all times: 
(I) I'ilot's Operatin, Handbook . 
(2) Weight and Balance data plus a copy or the latest Repair 

and Aheration Form FAA-))7, if applicable. 
(3) Aircraft equipment list. 

Although the aircraft and engine logbooks are not rtquired to be in the 
aircraft, they shuu ld be made available upon fequest . Logbooks should be 
complete and up to date. Good records will reduce maintenance cost by 
giving the ma:hllnic information about what has or has not been accom­
plished . 

NU'ONT: V8-IIHO .-, ISSlIf.ll: AUGUST 13, 1982 
REVISt:O: JUI.Y IS, 19H] 
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S.9 GROUND HANDLING 

(a) Towing 

SECTION 8 
HANDLING, SI-:RV &. MAINT 

The airplane may be moved on the ground by the use of the nose 
wheel steering bar that is stowed below the forward ledge of the 
baggage compartment or by power equipment that will not damage 
or excessively slrain the nose gear steering assembly. Towing lugs 
are incorporated as part of the nose gear fork . 

CAUTIONS 

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

Do not tow the 'airplane when the conlrols 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 lodearthe nose and/or tail by nOlless 
Iha n fifteen feet, and a qualified person should ride in the pilot 's seat 
to mainlain conlrol by use of Ihe brakes. 

(b) Tuiing 

Defore attempting 10 laxi the airplane, ground personnel 
should be instrucled and approved bya qualified person authoril.ed 
by the owner. Engine starting and shut-down procedUres as well as 
lui techniques should be covered. When it is ascertained that the 
propeller back blast and tui areas arc dear. power should be 
applied to slart Ihe taxi roll. and the following checks should be 
performed: 

(I) Tui a few fect forward and apply the brakes to determine 
their effectivencss. 

(2) While laxiing, make slight turns to ascerlain the effective­
ness of the steering. 

(l) Observe wing clearance when taxiing near buildings or 
ot her stationary objects. Ir possible. station an observer 
outside the airplane. 

ISSUED: AUGUST 13, 1912 REPORT: VD·IIBO 
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(4) When laxiing over uneven ground, avoid holes and ful! 
(5) Do not operate the engine al high RPM when running up 

or taxiing over ground containing loose stones, gravel, or 
any loose maleriallhal may cause damage to the propeller 
blades. 

(e) Parking 

When parking the airplane, be sure that it is sufficiently pro­
tecled from adverse weather conditions and Ihal it presents no 
danger to other aircrart. When parking the airplane for any length 
or time or overnight, it is suggested Ihat il be moored securely. 

(I) To park the airplane, head it into the wind ir possible. 
(2) Sci the parking brake by pulling bad: on the brake lever 

and depressin8 the knob on the handle. To release the 
parking brake, pull back on the handle until the catch 
disengages; then allow the handle to swing rorward . 

CAUTION 

Care should be laken when selling brakes that 
are overheated or during cold weather when 
accumulated moislure may freeze a brake . 

(3) Aileron and slabilalor conlrols should be secured with the 
rront seat belt and chocks used to properly block the 
wheels. 

(d) Mooring 

The airplane should be moored ror immovability, security and 
protection. The following procedures should be USed for the proper 
mooring or the airplane: 

(I) lIead the airplane into the wind ir possible. 
(2) Retract the naps. 
(3) Immobilize the ailerons and slabilator by looping the seat 

belt through the control wheel and pulling it snug. 
(4) U\uck the wheels. 

H.:rORT: VB-IIBO . 
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SECTION 8 
IIANOLlNG, S[RV &. MAINT 

(.5) Secure tie-down ropes 10 the wing tie-down rings and to the 
tail skid at approltimalely 4.5-degree angles to the ground . 
When using rope of non-synthetic material, leave sufficient 
slack to avoid damage to the airplane should the ropes 
contract. 

CAUTION 

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

NOTE 

Additional preparalions for hiah winds include 
using tie-down ropes from the landing gear 
forks and securing the rudder. 

(6) Install a pitol head cover ifavailable. Besure to remove the 
pitot head cover before fliahl. 

(1) Cabin and baggage doors should be locked when the 
airplane is unanended. 

1.11 ENGINE AIR FILTER 

The wet· type polyurethane foam air filter musl be inspected at least once 
every arty houn. Under extremely adverse operating conditions, it may be 
necessary to inspect the filler more frequently. The filter is disposable and 
inexpensive and a spare should be kept on hand for a rapid replattment. 

(a) Removal Of Engine Air Filler 

The filter is located in the lower right front of the engine 
compartment and may be removed by the following procedure: 

(I) Open the right side of the engine cowling. 
(2) loosen each of the four quarter-turn fasteners securing the 

.ir filter cover. 
(3) Separate the cover and remove the filter. 
(4) Inspect the filter. If it is eltcessively dirty or shows any 

damage. replace it immediately . 

ISSUED: AUGUST 13, 1981 REPORT: VB-IIIO 
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(b) Installation Of Eng;n~ Air Fill~r 

Wh~n replacing th~ filler, install the filter in th~ r~v~rse ord~r of 
removal. 

1.13 BRAKE SERVICE 

The brake system is filled with MIL·H·5606 (petroleum bue) hydraulic 
brak~ nuid. Tlle nuid level should be ch~cked periodically or at every SO· 
hour inspection and replenished when necessary. The brake reservoir is 
located on the rire wall in the engine companment. If the entire system must 
be refilled, rill with nuid under pressure from the brake end of the system. 
This will eliminate air from the system. 

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

I.IS LANDING GEAR SERVICE 

The main landing gears use 6.00 x 6 wheels and the nose gear carries a 
5.00 x 5 wheel. All three tires are four-ply rating, type III tires with tubes . 
(Refer to paragraph 8.23). 

Wheels arc removed by takins off the hu'b cap, cotler pin, axle nut, and 
the two bolts holding the brake segment in placc. Mark tire and wheel for 
reinstallation; then dismount by denating the tire, removing the three 
through-bolts from the wheel and separating the whetl halves. 

Landing gear oleos should be serviced according to the instructions on 
the units. The main oleos should be extended under normal static load until 
4.50.t .25 inches of oleo piston lube is exposed, Ind the nose gear should 
show 3.25 ! .25 inches . Should the strut exposure be below that required. it 
should be detumined whether air or oil is required by first raising the air­
plane on jacks. (kpress the valve core to allow air to escape from the strut 
housing chamber. Remove the filler plug and slowly raise the strut to full 
compr~ssion. Jr the strut has surficient nuid, it will be visible up to th~ 
bottom of Ih~ filler plug hol~ and will th~n requir~ only proper innation 
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BRAKE SYSTEM 
Figure 8-1 
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Should hydraulic fluid be below the bOllom of Ihe filler plug hole, flu; 
should be added . Replace the plug wilh valve core removed: auach 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 
limes, thus drawing fluid from the container and expelling air from the strut 
chamber. To allow nuid to enter the bOllom chamber of the main gear strut 
housing, the torque link assembly musl be disconnected to lei the strul be 
extended a minimum of 10 inches (the 1I0se gear torque links need not be 
disconnected). Do nOI allow the Sirut to extend more than 12 inches. When 
air bubbles cease to flow through ttle hose, compreSS the strut fully and again 
check nuid level. Reinstall the valve core and filler plug, and the main gear 
torque links. if disconnected. 

With fluid in the strut housing at the correct level, attach a strut pump 10 

the air valve and with the airplane on the ground, innate the oleoslrulto the 
correct height. 

In jacking the aircraft for landing gear or other service, Iwo hydraulic 
jacks and a lailstKnd should be used . At least 250 pounds ofballauJhould be 
placed on the base of the tail stand before the airplane is jacked up. Th' 
hydraulic jacks should be placed under the jack poinu on the bOllom oflh, 
wing and the airplane jacked up until Ihe tail skid is Btthe riahl heighl 10 

allach the tail siand. Afler the lail stand is auached and the ballast added, 
jacking may be continued until the airplane is at the height desired. 

'.11 PROPEl.LER SERVICE 

The spinner and backing plate should be frequently cleaned and 
inspected for cracks. Bdore each night the propeller should be inspected for 
nicks. scratches. and corrosion . If found. they should be repaired as 500n as 
possible by a rated mechanic, since a nick or scratch causes an area of 
increased slress which can lead 10 seriouscracbor the loss of a propeller lip. 
The back face of the blades should be painted when necessary with nat black 
paint 10 retard glare. To prevent corrosion, Ihe surface should be cleaned 
and waxed periodically. 

REPORT: Y8·1180 
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SH'TION A 
IIANOUNG. SfRV &. MAINT 

.. .19 OIL REQtJlREMENTS 

The oil capacilY or Ihe engine is R quarts, aod the minimum !\;lrC quanriry 
i~ 2 qUlHU. II i~ rccomm~ndcd Ihilt the oil he ch;tne;ed every 50 hour~ .lIul 
~o()ncr und~r unravorab l~ operating condilions. Intcrva ls helwecn nil 
changes can be increased as much as IOO%onenginc~('quiprcd willi rull flnw 
(cartridge IYPC) oi l Wlcrs, provided Ihc ekment i~ r~rl;tccd each 50 hours or 
opera lion and the 5 pceili~d ()('tan~ rutl is used. Should lucl other than thc 
specilicd ()('tan~ rating (or the power planl be used. rercr to the 11I1e ~ t iss ue n( 

Lycoming Service Leltu No. Ll85 and Lycoming S~rvice Instruclinn Nil. 
1014 (or additional information and recommended ~crvicc procedure5. 1 he 
(ollowing grad~s arc rccommend~d (or the ~pcc ilicd tempcralUres: 

'. , 

Average Ambient 
Air Temperal ure 

For Sta rling 

Abov~ 60° F 
Jr. ~ 10 9()'>F 

0° 10 70" F 
Below 10" F 

Singl~ 
Viscosi ly 

Grade 

SAE 50 
SAE 40 
SAE JO 
SAE 20 

M uHi · ViM:osily 
Grade~ 

SAE 40 or SAE 50 
SAE 40 
SAE 40 or 2OW·JO 
SAE 20W·)0 

1.11 FUEL SYSTEM 

(a) Servicing Fuel System 

At every 50-hour inspcclion . the (uel screens in th~ strainer. in 
Ih~ tlectrjc (uti pumps, a nd at the carbu relor inkl musl be cle:1 ned. 

(h) Fuel R~quiremenls (AVGAS ONl.Y) 

The minimum avia lion grade (uti ror the PA·2R· llll is 100. 
SiOtt the usc o( lower gradts can cause ~rious engine damagc in a 
~h orl period or tim~ , the ~ngine wa rranty is invalidaled hy the me ur 
lowu octanes. 

Whcnever 100 or 1001.1 . grade fuel is nOI avai lable. commercial 
gradc 100/ 1 JO should he u~ed . (Sc~ Fuel Grade Comparison Chart). 
Rdcr 10 the latest iuue o( l ycoming Servicc In!;truelion No. uno 
ror add itional information. 

ISSUE(): AUGtlST 13. 1982 
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A summary of the current grades as well as the previous fuel designa 
tions is shown in the following chart: 

FUEl GRADE COMPARISON CIIART 

Cunenl Milila,y 
ht"';"", (""mm~,ci.1 C""~"' ("omn1.,ei.1 Fuel G,adu (MII .-O·~)12E) 

Fu(1 G,.deIIAS rM-I)910) Fuel G,ad., IAS'I M· I>'IIO-n) Amendment No J 

Ma..l£l Ma.. llOl M ... lEt 
{irade Col'" ml{ U.S. ,.1 G,.de ('010' ml{U.S . ... 1. Grade Coiol ml/ U.S . ... " 

&0/.7 ,,' ' .l .. ,,' ' .l 110/ 17 ,,., ' .l 
91 1" blu~ l .' 'IOOll ,,~ l .' "OM "OM ~"' 
IOOI I)() lreen l.' ". I,ccn ").0 100/1 )() Incn •• J .O 
11 )1 14~ p"'plc .. "OM "OM "OM IIS/l45 p"'pk '0 

o • (i,.d. 1001.1. 'uel in .0Iltl:Oye".ucounllou ;,cu"~nlly colol~ ,,«n.nd dni,n.tcd Ii "1001.-
00. ("omme,clliluel".de 100.nd ••• de IOO/I)(Ijbolh of which .. ceolomt •• un) hnin. TEL 

c"nlenl of "p 10 " ml/ U.S . • allon II. 'pp,oYed fo, UK in.1I en,inn unirlClt~ for UK wi.h 
.,.de IOOI I.l() r"eI. 

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 -276116, must be uniformly blended with the fuel while rdueling, must 
not exceed .15% by volume of tile rduded quantity. and 10 ensure ils 
effectiveness should be blended at not less than .10% by volume. One and 
one half liquid OlS. per len gallons of fud would fall within this range. A 
blender supplied by Ihe additive manufacturer should be used. Except ror 
the information contained in this section, the manuracturer's mixing or 
blending instructions should be carefully followed. 

CA.UTIONS 

Assure Ihat the additive is directed into the 
flowing fuel stream. The additive flow should 
start after and slOp before the fuel flow. Do not 
permit the concentrated additive to come in 
contaci with the aircraft painted surfaces orthe 
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 eannot be used as a substitute for 
prenight draining of the fuel system drains. 

HEI'ORT: VB-I 1110 
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(c) Filling Fucl Tanks 

FUEL DRAIN 
Figure 8-3 

Observe a II required preeaul ions for ha ndling gasoline. Fucl is 
stored in two twenty-five gallon (24 usahir) tanh. 

Cd) Draining Fuel Strainer. Sumps and lines 

The fucl system sumps and strainer should be drained daily 
prior to the first Oight and .ner rdueling to avoid the accumulation 
of contaminants such as watcrorKdimenl and for prorcr fucl. Each 
fucl tank is equipped wilh an individual quick drain locatcd allhe 
lower inhoard rear eorner of the tank . Thc fucl strainer is e~uippcd 
with a quick drain located on thc frootlowcreorncrofthe fire wall. 
Each of the fllcllank sumps should he drained fir st. Then the fucl 
strainer should be drained Iwice, once with the fuel seirelor valve on 

ISSUED: AUGUST 11, 1981 
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each lank. Each time fucl is drained, sufficient fucl should 
H lIowed to nnw to ensure remnv31 of contaminants. This fuel should 
he collected in a suitable contaioer, examined for contaminants. 
proper fuel and then discarded. 

CA UTJONS 

When draining any amount uf fuel. care should 
be t:lken 10 ensure that no fire h:ll'ard exists 
bdort: slarting the engine. 

Afler draining, eHch quick drain should be 
checked 10 make sure il has closed completely 
lind is not leaking . 

(c) Draining Fucl System 

The bulk of the fuel may bcdrained from the system by opening 
valve at the inhoard end of each fud tank. Push up on the arms of 
the drain valve and turn counterclockwise 10 hold the drain apr 
"Ihe remaining fuel in the system may be drained through the fill ... 
bowl. Any individual tank may be drained by closing the selector 
v,lIve and then draining the desired tank . 

H.U TIRE IN."I .ATlON 

For maximum service from the lires. keep Ihem inflated to the propa 
pressures - 30 psi for Ihe nose gear and24 psi for the main gear. AI] wheels 
and tires are bOllanced before original instaliOltion, and the relationship of 
lire, luhc and wheel should be maintained upon roinstallation . Unbalanced 
whc\" ; can cause extreme vibration in the landing gear; therefore, in the 
install .. tion tlf new components, it may be nccessary to rebalance the wheels 
with the tires mtlunted. When checking tire pressure, examine the tires for 
WC.If, cuts. bruises. and slippage. 

8.25 BATU:RY S.:RVICE 

ACl"CSS to the 12-vol\ baltery is oblilined by raising upper right cowl ar 
rel1loving [h.; (IIvcr of the hilltcry bOlli, which is mounted on the forwal . 
right rile\: oj [hc lire wall. 'j'hc baltcry box hasadrain tuhc which is normally 
dll~cd un with iI l'ap and which should he opcnt'd ol"eaSi()nOllly to drain off 
lilly 'I((umuliltioll til" li4uid. 

NU'OI{l: VB·IISO 
H· I-t 

ISSUED: AUGUST 13, 1981 
Rl:VISl:O: JUNE 28, 1984 



PIPER AIRCRAFT CORPORATION 
PA·lI-" •• WARRIOR II 

SECTION 8 
HANDLING, SERV &. !\tAINT 

The battery should be checked for proper nuid level. 00 NOT (illlhc 
battery above the baffle plates, DO NOT fill the battery with acid· usc only 
waleI'. A hydrometer check will determine the percent of charge in the 
bantry. 

If the battery is nol up to charge, n!charge 5tarlin, at a 4 amp rale and 
finishing with a 2 amp rale. Quick charges arc nol recommcndc:d. 

11.17 CLEANING 

<a) Oea ning Engine Comparlment 

Before deaning the engine compartment, place a strip of tape 
on the magneto venls to prc:yent any solvent from entering these 
unils. 

(I) Place a largc pan under the engine to calch wasle. 
(2) With the engine cowling removed, spray or brush the 

engine with solvent or a mixlUre of solve nt and degreaser. 
In order 10 remove especially heavy dirl and Brease 
deposits, il may be necessary to brush a~as thai were 
sprayed. 

CAUTION 

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

(3) Allow the solvent 10 remain on the engine from five to ten 
minutes. Then rinse the engine clean with additional 
solvent and allow it 10 dry. 

CAUTION 

Do nol operate the engine until excess solvent 
has evaporated or otherwise been removed . 

(4) Remove the protective tape from the magnetos. 
(S) Lubricate the controls. bearing surfaces. etc .• in accor· 

dance with the Lubrication Chari in Ihe PA-28-161 &rvice 
Manual. 

ISSUED, AUGUST 13, 1911 REPORT: VR·IIBO 
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(b) Cleaning Landing Gear 
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Udore cleaning the landing gear, place a plastic cover or similar 
material over the wheel and brake assembly. 

(I) Place a pan under the gear to catch waste. 
(2) Spray or brush the gear area with solvent or a mixture of 

sui vent and degreaser, as desired. Where heavy grease and 
dirt deposits have colle..:ted, il may ~ necessary 10 brush 
areas that were sprayed, in order 10 clean them. 

(3) Allow the solvent to remain on the gear from five to ten 
minutes. lben rinse the gear with additional solvent and 
allow to dry. 

(4) Remove the cover hom the wheel and remove the catch 
pan. 

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

(c) Cleaning Exterior Surfaces 

The airplane should be washed wilh a mild soap and water. 
Harsh abrasives or alkaline soaps or detergents could mak 
scratches on painted or plastic surfaces or could cause corrosion 01 

metal. Cover areas where cleaning solution could cause damage. To 
wash the airplane, use the following procedure: 

(I) Flush away loose dirl with water. 
(2) Apply cleaning solution with a soft cloth,a sponge ora soft 

bristle brush. 
(3) To remove exhaust stains, allow the solution to remain on 

the surface longer. 
(4) To remove stubborn oil and grease, use a cloth dampened 

with naphtha. 
(5) Rinse all surfaces thorou8hly. 
(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. 

(d) Cleaning Windshield and Windows 

{II Remove dirt. mud and other loose particles from exteri( 
surfaces with clean water. 

R[PORT; V8-1180 
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(2) Wash with mild soap and warm waler or with aircraft 
plastic cleaner. Use a sofl cloth or sponge in a straight back 
and forth mol ion. Do not rub harshly. 

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

CAUTION 

Do not use gasoline. alcohol , benzene. carbon 
letrachloride, thinner, acetone, or window 
cleaning sprays. 

(4) Arter cleaning plastic surfaces. apply a thin coal 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 
rubbins out the scratch with jeweler's rouge . Smooth both 
sides and apply Will. 

(e) Cleaning Headliner, Side Panels and Seals 

(I) Oean headliner, side panels. and scals with a stirrbristle 
brush, and vacuum where necessary. 

(2) Soiled upholstery, except leather, may be cleaned with a 
good upholstery cleaner suitable forthe 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 waler. 

(f) Cleaning Carpets 

To clean carpets, first remove loose dirt with a whisk broom or 
vacuum. For soiled spots and stubborn stains use a noninflammable 
dry cle",ning fluid. Floor carpets may be removed and cleaned like 
any household carpet. 

ISSUED: AUGUST 13, 1911 REPORT: VB·IIS1 
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11.29 COLD WEATUER OPERATION 

For cold weather opera tion a winterization piNe is installed on the inlet 
opening of the oil cooler. This plate should be installed whenever the 
ambient temperature reaches SOo F or less. The plate should be removed and 
stored in the cockpit when the ambient temperature exceeds 500 F. 

II is recommended that an optional Engine Breather Tube Winterization 
Kit be installed for cold weather operation. This kit is available through your 
Piper Dealer I Distributor. 

REPORT: VB-1I80 
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PIPER AIRCRAFT CORPORATION 
PA-28-161. WARRIOR II 

SECTION 9 

SUPPI.EMENTS 

9.1 GENERAL 

SF.CTION 9 
SUPPI.F.MF.NTS 

This section provides information in the form of Supplements which are 
necessary for dficient ope ration of the airplane when equipped with one or 
more of the various optional systems and equipment not provided with the 
standa rd airplane. 

All or the Supplements provided by this seclion are fAA Approved 
and consecutively numbered as a permanent part of this Uandbook . The 
information contained in each Supplement applies only when the related 
quipment is ; n~tal1ed in Ihe airplane. 

ISSUED: AUGUST Il, 1911 RI-:rORT: VB-J180 
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PIPER AIRCRAFT CORPORATION 
PA-28-llil. WARRIOR II 

SECTION 9 
SI JPPI.F.MI-:NT I 

PII.OT'S OPERATING HANDBOOK 
AND 

FAA APPROVED AIRPLANE FLiGIIT MANUAL 

SUPPI.EMENT NO. I 
FOR 

PIPER ELECTRIC PITCH TRIM 

This supplement must be .!lached to the Pilot's Operaling llandbook 
and FAA Approved Airplane Flight Manual when the Piper Electric Pitch 
Trim System is installed in accordance with Piper Orawing No. 67496·3. 
The information contained herein supplements or supersedes the basic 
Pilofs Operating Handbook and FAA Approved Airplane Flight Manual 
only in those areas listed herein. For limitations. procedures and per­
formance information not contained in this supplement, consult the basic 
Pilot's Operating Handbook and FAA Approved Airplane Flight Manual. 

FAA AprROVED'-7.:W7aJ..1.~~~&.......c::"_'--____ _ 
WARD EVANS 
D.O.A. NO. SO-' 
PIPER AIRCRAFf CORPORATION 
VERO BEACH , FLORIDA 

DATE OF APPR OV AL _ _ __ .!:A"U"G"'U"'S,.T!....C' 31.._-""98,,,,-__ 

ISSUED: AUGUST 13, 19112 REPORT: VB-IJIO 
lor .. , 9-3 



SECTION 9 
SUPPI.[MENT I 

SECTION I - GENERAL 

PIPER AIRCRAFT CORPORATION 
PA-lI-I6I, WARRIOR II 

i 

·1 his supplement supplies information necessary rorthe operation of the 
llitplane when the optional Piper Electric: Pitch Trim is installed. The 
information contained within this supplement is to be used in conjunction 
with the complete handbook. 

SECTION 1 - UMITATIONS 

No chani:e. 

SECTION 3 - EMERGENCY PROCEDURES 

(a) In case of malfunction, disconnect electric pitch trim by activating 
pitch trim switch on instrument panel to OFF position. 

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

(c) In cruise configuration, malfunction resuits in 10° pitch chang" 
and 200 ft altitude variation. 

(d) In approach configuration, a malfunction call result in a So pitch 
change and 50 f. altitude los5. 

SECTION 4· NORMAl. PROCEDURES 

The electric trim system may be turned ON and OFF by. switch located 
above the ignition switch. The pitch trim may be changed when .Ile: electric 
trim system is turncd on either by moving the manual pitch trim control 
whed or by operating the trim control switch on the pilot's control yoke. 

SECTION 5 - l'ERf'ORMANCE 

No change: . 

REPORT: VB-IISO ISSUED: AUGUST 13, 1982 
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PIPER AIRCRAFT CORPORATION 
PA-1I-16I, WARRIOR II 

'iECTION 6 - WEIGHT AND BALANCE 

SECTION 9 
SllPPLEMENT I 

Factory installed optional equipment is included in the licensc=d weight 
and balance data in Section 6 of the basic rilofs Operating Ilandbook . 

SECTION 1- DESCRIPTION AND OPERATION 

No change. 

ISSUED: AUGUST fl. 1981 REPORT: V8-IIS0 
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PIPER AIRCRAFT CORPORATION 
PA-n-161, WARRIOR II 

SECTION 9 
SUPPI.EMENT 2 

PILOT'S OPERATING UANDBOOK 
AND 

FAA APPROVED AIRPLANE FLiGIIT MANlIAL 

SUPPLEMENT NO.1 
FOR 

AIR CONDITIONING INST AI.LATJON 

This supplement must be attached to the Pilot's Operating Handbook 
and FAA Approved Airplane Flight Manual when the Air Conditioning 
System is installed in accordance with Piper Drawing No. 99575-4 . The 
information contained herein supplements or supcrStdes the basic Pilot's 
Operating lIandbook and FAA Approved Airplane Flight Manual only 
in thoSt areas liSled herein. For limilalions, procedures and performance 
informalion not contained in Ihis supplement, consull the basic Pilot's 
Operating Handbook and FAA Approved Airplane Flight Manual. 

FAA APPROVED--;LJ~:,:gtd.~::-:,:~::::,,"""-' _____ _ 
WARD EVANS 
D.O.A. NO. SO-I 
PIPER AIRCRAFT CORPORATION 
VERO BEACH, FLORIDA 

DATE 0 F A PPROV A L ____ -'A",U"'G"'U"'S"',!...· .l1J" • ..!':!,98l',,'L __ 

ISSUED, AUGUST 13, 1912 REPORT: VB-lito 
lor., 9-7 



SECTION 9 PWER AIRCRAFT CORPORATION 
SUPPLEMENT 1 PA-lI-I'I, WARRIOR II ------------------------
SECTION I - GEN.:RAI. 

This supplement supplies information necessa ry for the dficient 
opera tion of the airplane when the optional .ur conditioning system is 
installed. The information contained within this supplement is to be used 
a~ described in conjunction with the complete handbook . 

SECTION 2 - !.IMITATIONS 

(a ) To insure maximum climb performance Ihe air conditioner must 
be turned OFF manually prior to takeoff 10 disengage the 
com pressor and relractthe condenser door. Also theair 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 a ir conditioner is installed: 

WARNING - AIR CONDITIONER MUST 
BE OFF TO INSURE NORMAL TAKEOFF 
CUMB PERFORMANCE. 

In full view of the pilot. to the right of the engine gauges(condenser 
door light):. 

AIR CO ND DOOR OPEN 

SECTION J - EMERGENCY PROCEDURES 

No change . 

"U'ORT; VB-1I80 
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PIPER AIRCRAFT CORPORATION 
PA-la.16., WARRIOR II 

SECTION .. - NORMAL PROCEDURES 

SECTION 9 
SUPPLEMENT 2 

Prior to takeoff, the air conditioner should be checked for properopera­
tion as follows: 

<a) Check aircrUt master switch ON. 

(b) Turn the air conditioner control switch 10 ON and the fan switch to 
one of the operalin, positions - the AIR CONO DOOR OPEN 
warning light will turn on, thereby indicalin& proper air condi­
t;oner condenser door actuation. 

(c) Tum the air conditioner control switch to OFF - the AIR CONO 
DOOR OPEN warninalight will 80 out,.hereby indicating the air 
conditioner condenser door i. in the up position. 

(d) If the AIR CONO DOOR OPEN light does nOl respond as speci­
fied above, an air conditioner system or indicator bulb malfunction 
is indicated and further innstigalion should be conducted prior 
to Oi,hC. 

The above operational check may be performed durinl night ir an in 
Oilht failure is suspected. 

The condenser dpor li,b! is located to the right of the enline instrument 
cluster in front of the pilot . The door ligb! illuminates when thedooris open 
and is otT when the door is closed. 

SECTION 5 - PERFORMANCE 

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

ISSUED: AUGUST 13, 1911 REPORT: VB-lito 
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SF-CnON 9 
SUPPI.EMENT 1 

PIPER AIRCRAFT CORPORATION 
PA-1I-16I, WARRIOR 11 

NOTE 

To insure maximum climb performance the air 
conditioner must be turned off manually before 
takeorr to disengage the compressor and retract 
the condenser door. AI50 the air conditioner 
must be turned off manually before the landing 
approach in preparation for a possiMe go­
around . 

Although the cruise speed and range are only slightly affected by the 
air conditioner operation. these changes should be considered in prc:night 
planning. To be conservative. the following figures assume that the com­
pressor is operatingcontinuOtlsly while the airplane is airborne. This will be 
the cue only in extremely hot weather. 

(a) The decrease in true airsp«d is approximately 4 KTS at all power 
settings. 

(b) The decrease in range may be as much as 32 nautical miles for (hi 
48 gallon ca pacity . . 

The climb performance is not compromised measurably with the air 
conditioner operalingsince the compressor is declutchcd and the condenser 
door is retracted, both automatically, when a full ihrottle position is selec­
ted . When the full throttle position is not used or in theevtnt ofa 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 bcexpec:ted. 
Should a malfunction occur which prevents condenser door retraction when 
the compressor is turned off, a decrease in rate of climbofas much as 50 rpm 
can be expected . 

SECTION 6 - WF.IGIIT AND BALANCE 

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

SECfION 7· DESCRIPTION AND OPERATION 

No cha nge . 

REPORT: VB-IIRO ISSUED: AUGUST Il, 1982 
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PIPER AIRCRAFT CORPORATION 
PA-21-16I, WARRIOR II 

SECTION 9 
SlIPI'I.F.M[NT J 

PILOT'S OPERATING HANDBOOK 
AND 

FAA APPROVED AIRPI.ANE FLIGHT MANlJAI. 

SUPPI.EMENT NO. J 
FOR 

PIPER CONTROL WHEEL CLOCK INST AI.LA TlON 

This supplement must ~ aUached to the Pilot's Operating lIandbook 
and FAA Approved Airplane Flight Manual when the Piper Control Wheel 
Clock is installed in. accordance with Piper Drawing No. 87347-J. The 
information contained herein supplements or supersedes the ba sic Pilot's 
Operating Handbook and FAA Approved Airplane Flight Manual only in 
th.Jse areas listed herein. For limitations. procedUres and performance 
~formalion not contained in this supplement, consult the basic Pilot's 
Operating Handbook and FAA Approved Airplane Flight Manual. 

FAA A PPROV ED,-::;LJ7::'nh~J.~E"""",~-"""''''.~ ____ _ 
WARD EVANS 
D.O.A. NO. SO-I 
PIPER AIRCRAFf CORPORATION 
VERO BEACH, FLORIDA 

DATEOFhpPROVAL ________ ~A~U~G~U~S~l~-~IJ~I~'R~l~ __ __ 

ISSUED: AUGUST Il, 1912 REPORT: VB-IIS0 
I of4, '-II 
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SECTION 9 
SUI'I'I.EMENT J 

SECTION I - GENERAl. 

PIPER AIRCRAFT CORPORATION 
PA-2'-I'I, WARRIOR II 

This supplement supplies inrormation necessary ror the operation orthe 
airplane when the optional Piper control wheel clock is installed. The inror­
mation contained within this supplement is to be used in conjunction with 
the complete handbook . 

SECTION 2- LIMITATIONS 

No change. 

SECTION 3 - EMERGENCY PROCEDiJRfS 

No change. 

SECTION" - NORMAL PROCEDURES 

(a) SETIING 
While in the CLOCK mode,the time and the date can be sct by the 
operation or the RST bUllon. ' 

(bl DATE SETTING 
Pressing the RST bullon once will cause the date to appear with the 
month nashing. Pressing the ST-SP button will advance the month 
at one per second, or at one per push. unlil the right month appears. 

Pressing the ' RST button once again will cause the dale to nash, 
ilnd it can be set in a similiar manner. 

Ie) TIME SEl-riNG 
The RST button must now be pressed two timt:s tocause the hours 
digits 10 nash . The correct hour can be set in .s described above. 

R":I'ORT: VB-IIIIO ISS UED: AUGUST Il, 1982 
9-12, 2 or 4 



PIPER AIRCRAFT CORPORATION 
PA.lJ..t". WARRIOR II 

SECTION 9 
SUPPLEMENT J 

Pressing the RST button once again will now cause the minutes 
digits to flash. The minutes should be set to the next minute lacarne 
up at the zero seconds time mark . The RST bulton is pressed once 
more to ho~ the time displayed . At the time mark, the ST-SP 
button is pressed momentarily to begin the counting at the exact 
second . 

If the minutes are not advanced when they are Hashing in tbe set 
mode, pressing the RST bulton will return the clock to the normal 
timekc:cping mode without altering the minutes timing. This feature 
is useful when changing time zones, when only the hours arc to be 
changed. 

(d) AUTOMATIC DATE ADVANCE 
The calendar function will automaticaUy advance the datecom:clly 
according to the four ycar perpetual cakndar. One day must be 
added manually on Feb. 29 on leap year. The date advances cor­
rectly at midnight each day. 

(e) DISPLAY TEST 
Pressing both the RST and ST-SP buttons at the same time wiU 
result in a display test fu nction. 

SECTION 5 - PERFORMANCE 

No change. 

SECTION' - WEIGHT AND BALANCE 

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

SECTION 1- DfSCRIPTION AND OPERATION 

No change. 

·ISSUED: AUGUST 13, 1981 REPORT: VR-1I1O 
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SECTION 9 
SUPPI.EMENT 3 

PIPER AIRCRAFT CORPORATION 
PA-28-161, WARRIOR II 
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PIPER AIRCRAFT CORPORATION 
rA-1I-1". WARRIOR II 

SECTION 9 
SlIPrtEM.:NT 4 

PILOT'S OPERATING HANDBOOK · 
AND 

FAA APPROVED AIRPLANE FLIGHT MANUAL 

SUPPLEMENT NO, 4 
FOR 

CENTURY 11 AUTOPILOT INST ALLA nON 

This supplement must be attached to the Pilot', Operating Handbook 
and FAA Approved Airplane Flight Manual when the Century 21 Autopilot 
is installed in accordance with STC SA33S2SW. The information contained 
herein supplements or supersedes the basic Pilot's Operating lIandbook 
and FAA Approved Airplane Flight Manual only in those areas listed 
herein. For limitations, pr,occdures and performance information not 
contained in Ihis supplement, consult the basic Pilot's Operating Handbook 
and FAA Approved Airplane Flight Manual. 

FAAAPPROVED,~L)~wyg~~c7.c~~na~ __________ _ 
WARD EVANS 
D.O.A. NO. SO-I 
PIPER AIRCRAFT CORrORATION 
VERO BEACH. FLORIOA 

1M TE OF APPROV A L ___ --'A:>.U"'O""US"-TL.!,13!...L19"S"'2 _ _ _ 

ISSUED: AUGUST 13, 1981 REPORT: V8-1180 
I of 6. 9-15 



SECTION 9 
SUPPLEMENT 4 

SECTION I - GENERAl. 

PIPER AIRCRAfT CORPORATION 
PA-la-I6I, WARRIOR II 

This supplement supplies information necessary for the operation of the 
airplane when the optional Century 21 Autopilot is installed in accordance 
with STC SAJJ52SW. The information contained within this supplement 
is to be ul>l:d in conjunction with the complete handbook . 

SECTION 1: - UMITATIONS 

(a) Autopilot operation prohibited above 155 KIAS. 
(b) Autopilot OFF during takeorr and landing. 

SECTION J - EMERCENCY PROCEDURES 

(a) AUTOPILOT 
In the event of an autopilot malfunction, oranytime the autopilot is 
not performing as commanded, do not attempt to identify the 
problem. Regain control of the aircraft by overpowering an" 
immediately disconnecting the autopilot by depressing Ihe A 
ON-OFF switch on the programmer OFF. 

Do nol operate until the system failure has been identified and 
corrected . 

(I) Altitude toss During Malfunction: 
a. An autopilot malfunction during climb, cruise or descenl 

with a 3 second delay in recovery initiation could result 
in us much as 6(}0 of banle and )20' altitude loss. Maximum 
altitude loss was recorded at 155 KIAS during descent. 

b. An autopilot malfunction during an approach with a 1 
sc:cond delay in recovery initiation could result in as much 
as 15° bank and 20' altitude loss. Maximum altilude loss 
measured in approach configuration, and operating either 
coupled or uncoupled . 

H.U·ORT: VB-IIS0 ISSUED: AUGUST 13, 1982 
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PIPER AIRCRAFT CORPORATION 
PA-11-16., WARRIOR II 

(b) COMPASS SYSTEM 

SECTION 9 
SUPPI.EMENT 4 

(I) Emergency O~ralion With Optional NSD 360A (IISI) Slaved 
andlor Non-Slaved : 

NSD 360A 
•. AppearanfX of H DG Flag: 

1. Check air su pply gauge (vac or pre.~~urC') for adequate 
air supply (4 in HG. min .) 

2. Check compass circuit breaker. 
3. Observe display for proper operation. 

b. 'To disable heading card - pull circuit b~akcr and usc 
magnetic compass for directional data . 

NOTE 

If heading card is flOl operational. autopilot 
should not be used. 

c. With card disabled VORl Localizer and Glide Slope 
displays are still functional : use card sci to rotale card to 
aircraft heading for correct picture. 

d. Slaving Failure - (i.e . f.ilure to self corrttt for gyro drifl): 
I. Check gyro slaving switch is set 10 No. I position (if 

equit>ped with Slave No. 1- No. 2switch)or"Slavtd" 
position when equipped with Slavtd and Free Gyro 
'Mode Switch. 

2. Check ror H DG Flag. 
J. Check compass circuit breaker. 
4. Reset heading card while observing slaving meter. 

NOTE 

Dead slaving metr:rneedkor a needlc.displaced 
rully one: direction indicates a slaving system 
railure. 

5. Select slaving amplifier No.2 ir equipped . 
6. Reset heading card while checking slaving meter. Ir 

proper slaving indication is not obtained. switch to 
rree gyro modcand periodically set card asan unslavtd 
gyro. 

ISSUED: AUCUST 13, 19I:Z REPORT: V8-ttSO 
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SECTION" 
SUPPLEMENT .. 

PIPER AIRCRAFT CORPORATION 
PA-ll-l'l, WARRIOR II 

NOTE 

In t~ localizer mode, the "TO-FROM"arrows 
may remain out of view, depending upon the 
design of the N AV converter used in the 
inSlaHation . 

SECTION .. - NORMAL PROCEDURfS 

Refer 10 Edo-Aire Mitchell Cenlury 21 Autopilot Opcrator's Manual 
PI N 685805, dated 1-79 for Autopilot Description ud Normal Operating 
I'rocedures. 

<a> PR EFLIGIIT PROCEDURES 

NOTE 

During systl"m functional check the system 
must be provided adequate D.C. voltage (12.0 
VDC min.) and instrument air (4.1 in. Hg. 
min .). It is recommended thaI the engine be 
operated to provKte the necessary power and 
that the aircraft be positioned in a level 
attitude, during thc functional check. 

(b) AUTOPILOT Wlnl STANDARD D.O. 
(I) Engage aUlopilot. 
(2) Control wheel movement should correspond to HOG com-

mand inpul. , 
(]) Grasp control wheel and override roll servo actuator to assure 

override capability. . 
(4) With HOO bug centered select NAV or APPR mode and note 

control wht:eI movement toward VOR needle offset . 
(5) Select REV mode and note control wheel movement opposite 

VOR needle offset. 
(6) Disengage autopilot. 
(7) Check aileron controls through full travel 10 assure complete 

autopilot disengagement. 

R.:rORT: V~1180 ISSUED: AUCUST 13, 1982 
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PIPER AIRCRAFT CORPORATION 
PA-28-I6I, WARRIOR II 

SECTION 9 
SUPPLEMENT .. 

(e) AUTOPILOT WlTfI COMPASS SYSTEM (NSD JMlA) 
(For other compass sysltms. n:(er 10 appropriatt manufacturer \ 
instructiollS) 
(I) Check slaving switch in sla~ or slave lor 2 position . as ap­

propriate. (Slaving systems with R.M. I. oulpul provide only 
slave and (ree Byro positions.) . 

(2) Rotate card 10 cc:nlet slaving meter - check IIOG displayed 
with Ilagnctic compass H 00. 

(3) Perform standard VOR receiver check. 
(4) Perform Steps (I) - (7) in Section" item (b) except in Steps 

(4) and (5)substitutecourse • rrow for HOG bug when checking 
control wheel movement in relation 10 l / R needle. IIOG bug 
is inoperative with NAY, APPR, or REV mode: selected. 

(d) IN-FLIGHT PROCEDU RE 
(I) Trim aircraft (or existing flighl condition (all axes). 
(2) Rotate heading bug to desired heading. Engage autopilot. 
(3) Durina maneuvering night - control aircraft through use of 

the HOG bug. (HOG mode) 
(4) For na"ialtion operations select modes as required by the 

operation being conducted .nd in accordance with the mode 
description pro"Kled in the Century 21 Operator's Manual . 

SECTION 5 - PERFORMANCE 

No chlnge. 

SECfION ,- WEIGHT AND BALANCE 

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

SECfION 1 - DFSCRIPTION AND OPERATION 

No change. 

ISSUED: AUGUST 13, 1982 REPORT: VB-lito 
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SUPPl.EMENT 4 

PIPER AIRCRAFT CORPORATION 
PA-21-16I, WARRIOR II 
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PIPER AIRCRAFT CORPORATION 
PA·28·16t. WARRIOR II . 

SECTION 9 
SUPPLEMENT S 

PILOT'S OPERATING UANDBOOK 
AND 

FAA APPROVED AIRPLANE FLIGHT MANUAL 

SUPPLEMENT NO. 5 
FOR 

KNS It NAVIGATION SYSTEM 

This supplement must be attached to the Pilot's Operating Handbook 
and FAA Approved' Airplane Aight Mantlal when the King KNS 80 
Navigation System is installed in accordance with Piper Drawing 
36979( ). The information contaiMd herein suppkments or supersrdes 
the informalion in the basic Pilol's Operating Handbook and FAA 
Approved Airplane Flight Manual only in those areas listed herein. For 
limitations. procedures and performance information not contained in 
this suppkment. consult the basic Pilot 's Operating lIandbook and FAA 
Approved Airplane Flight Manual. 

FAAAPPROVED~l~J~~~~~~~~ ________ __ 
WARD EVANS 
D.O.A. NO. SO·I 
PIPER AIR CR AFT COR PORATION 
VERO BEACH, FLORIDA 

OATEOFAPPROVAL ________ ~A~U~G~U~S~T~J3~J~.8~2~ __ __ 

ISSUED: AUGUST 13.1982 REPORT: VB·1l1l0 
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SECTION 9 
SUPPLEMENT 5 

SECTION I - GENERAL 

PIPER AIRCRAFT CORPORATION 
PA-lI-16I, WARRIOR II 

This 5uppic:menl supplies information neceS$fIry for the operation oflhe 
airplane: when the optional KNS 80 Navigation System is inslalled . The: 
information contained within this supplement is 10 be used in conjunction 
with the complete handbook . . 

SECTION 2- LIMITATIONS 

No change. 

SECTION) • EMERGENCY PROCEDURES 

No change . 

SECTION. - NORMAL PROCEDURES 

(a) KNS 80 OPERATION 
The KNS 80 can be 9perated in anyone: oC 3 basic modes: (a) VOR. 
(b) RNAV, Of (el ILS . To Change: from one mode: loanolher, the 
appropriate pushbutlon switch is pressed. except that the ILS mode: 
is entered automatically whenever an ILS frequenc), is channeled 
in the USE waypoint. The: display will annunciate the mode by 
lighting a message above the pushbu\ton. In addition to the 
sta ndard VOR and RNAVenroute{RNV ENR) modes, the KNS80 
has a constant course width or parallel VOR mode (VOR PAR) 
and an RNAV approach mode (RNV APR). To place the unit in 
either of these secondary modes the VOR pushbutton o r the RNAV 
pushbullon, as the case may be, is pushed a second time. Repetitive 
pushing of the VOR button will cause the system 10 ahernate 
between the VOR and VOR PAR modes, while repetitive pushing 
of the RNAV button causes the system to alternate between RNV 
ENR and RNV APft modes. 

REPORT: VB·t180 
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PIPER AIRCRAFT CORPORATION 
FA-ll-I' •• WARRIOR II 

(b) CONTROLS 
(I) VOR BUlTON 

Momentary pushbutton. 

SECTION 9 
SUPPLEMENT 5 

When pushed while system is in either RNV mode causes 
system to go to VOR mode. Otherwise the bUlloncausessystcm 
10 toggle between VOR and VOR PAR n1;odes. 

(2) RNAV BUlTON 
Momentary pushbutton. 
When pushed while system is in either VOR mode causes 
system to 10 to RNV ENR mode. Otherwise the button 
causes system to loggk between RNV ENR and RNV APR 

. modes. 

(3) nOLD BUlTON 
Two position pushbutton. 
When in dcp~$scd position, inhibits OME from (haooding 10 
a new station when the VOR frequency is changed . Pushing the 
bulton again releases the button and channels the DME to the 
station pairtd with the VOR station. 

(4) USE BUlTON 
Momentary pushbutton. 
Causes active waypoinl to late. on same value as displayed 
waypaine and data display to go 10 FRQ mode. 

(3) DSP BUlTON 
Momentary pushbutton. . 
Causes displayed waypoint to increment by I and data display 
to go to frequency mode. 

(6) DATA BUlTON 
Momentary pushbutton. 
Causes waypoint data display 10 change from FRQ 10 RAD to 
DST and back In FRQ. 

ISSUED: AUGUST 13, 1912 REPORT: VB-IIIG 
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SECTION 9 
SUPPLEMENT 5 

PIPER AIRCRAFT CORPORATION 
PA·28-t6t. WARRIOR II 

(7) OFF/ PULL ID CONTROL 
3 . Rotate counterclockwise to switch off power to the 

KNS 80. 
b. Rotate clockwise 10 increase audio level. 
c . Pull switch out 10 hear VOR Ident. 

(8) DATA INPUT CONTROL 
Dual concentric knobs. Center knob has IN and OUT 
positions. 
a. Frequency Data 

OUler knolJ varies I MHz digit. 
A carryover occurs from the units 10 the lens position . 
Rollover occurs from 11710 108, or vice versa. 
Center kno~ varies frequency in .OS MHz steps regardless 
of whether 'the switch is in its IN or 9UT position. 

b. Radial Data 
Outer knob varies 10 degree digit. 
A carryover occurs from lens to hundreds position . 
A rollover io zero occurs al 360 degrees, 
eCOIer knob IN position varies I degree digil. 
Cenler knob OUT position varies 0.1 degree digit. 

c. Distance Dtlta 
Outer knob varies 10 NM:digit. 
A carryover occurs from the lens 10 hundreds place. 
A rollover 10 lero occurs at 200 NM . 
Cenler knob IN position varies I NM digit. 
Center knob OUT position ¥&ries 0.1 NM digit. 

(9) COURSE SELECT KNOB 
Located in CD! unit. 
$elects desired course through the VOR ground station or 
way point. 

SECTION S - PERFORMANCE 

No change. 

REPORT: VS.II80 ISSUED: AUGUST 13, 1982 
9--24. 4 of 6 



PIPER AIRCRAFT CORPORATION 
PA-21-1'1. WARRIOR II 

SECTION" - WEIGHT AND BALANCE 

SECTION 9 
SUPPLEMENT 5 

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

SECTION 7 - DESCRIPTION AND OPERATION. 

No chan~. 

ISSUED: AUGUST 13. 1912 REPORT: VB-II .. 
S or 6, 9-15 



SECTION' 
SUPPLEMt:NT S 

PIPER AIRCRAFT CORPORATION 
PA·II-I .. . WARRIOR II 

THIS PAGE INTENTIONALLY LEFT BLANK 

REPORT: VB-1I10 ISSUED: AUGUST n, 1981 
9-26, 6 of 6 
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SECfION 9 
SUPPl,.EMENT 6 

PILOT'S OPERATING IIANDBOOK 
AND 

FAA APPROVED AIRPLANE FLIGHT MANUAL 

SUPPLEMENT NO.6 
FOR 

KING KAP 100 SERIES FLiGIlT CONTROL SYSTEM 

This supplement must be attached to the Pile.t's Operating Handboole 
and FAA Approved Airplane Flight Manual when the King KAP 100 Serie~· 
Flight Control System is installed in accordance with STC SAI56'sCE·D. 
The inform.'ltion contained herein supplements or supersedes the inror· 
malion in lhe basic Pilot's Operating Ibl1dboolc. and FAA Approved 
Airplane Flight Manual only in those areas listed herein. For limitations. 
procedures and performance inrormation not contained in this supplC'ment. 
consult the basic Pilol's Opera ling Handbook and FAA Approved Airplane 
Aight Manual . 

F AA APPROVED'--:W"",-wvR.,:,:"~:=~",,,,=-"'-' _____ _ 
WARD EVANS 
D.O.A. NO. SQ.I 
PIPER AIRCRAFT C6RPORATION 
VERO BEACH, FLORIDA 

DATE OF APPROV A L ____ -'A"U"G"-U"-S"T!.-"IJ'-"-!'.<98"Z'--__ 

ISSUED, AUGUST IJ 1912 REPORT: VB-lila 
I or la, 9·11 
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SECTION I - GENERAL 

PIPER AIRCRAFT CORPORATION 
PA-21-16I, WARRIOR II 

This supplement supplies information necessary for the operation of the 
airplane when the optional .King KAP 100 Series Flight Control System is 
installed. The Flight Control System must be operated within the limitations 
herein specified. The information contained within this supplement is to be 
used in conjunction with the complete handbook. 

This supplement has been FAA Approvtd as a permanent part 01 this 
h:andbook and must remain in thi' handbook at all times when the oplional 
King KAP 100 Series Flight Control System is installed. 

SECTION 2- LIMITATIONS 

The autopilot must be OFF durin~ takeoff and landing. 

SECTION 3 - EMERGENCY PROCEDURES 

{al SYSTEM WITH AUTOPILOT ONLY 

(I) In case of Autopilot malfunction: (accomplish items a. and b. 
simultaneously) 
a. Airplane Control Wheel - GRASP FIRMLY and regain 

aircraft control. 
b. AP ENG BUllon - PRESS to disengage autopilot. 

(b) SYSTEMS WITH AUTOPILOT AND OPTIONAL MANUAL 
ELECTRIC TRIM 

(I) In case of Autopilot malfunetion: (accomplish items a. and b. 
simultaneously) 
a. Airplane Control Wheel- GRASP FIRMLY and regain 

aircrart control. 
b. AP DISC/TRIM INTER Switch - PRESS. 

(2) In case of Manual Electric Trim malfunction: 
a. AP DISC/TRIM INTER Switch - PRESS and HOLl). 
b. PITCH TRIM Circuit Breaker - PUll •. 
c. Aircraft - RETRIM manually. 

REPORT: VB·III. ISSUED: AUGUST 13, 1982 
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PIPER AIRCRAFT CORPORATION 
PA-21·16., WARRIOR II 

,)ECTION ... NORMAL PROCEDURES 

SECTION 9 
SUPPLEMENT 6 

(a) PREFLlGHT(PERFORM PRIOR TO EACH FLIGHT) 

(I) GYROS - Allow 3-4 minules for gyros 10 come up to sp«d. 
(2) RADIO POWER Swilch - ON 
(3) PREFLIGHT TEST BUTTON - PRESS momentarily and 

NOT'" 
a. All annunciator lighls on (TRIM annunciator nashing). 
b. After approJtimalely S seconds. all annunciator lights orr 

eJtcept AP which will nash approximalely 12 times and 
then remain orc 

NOTE 

If trim warning lighl stays on IKen the manual 
electric trim d~ not pass prenighl test. The 
pitch trim circuit breaker should be pulled. The 
autopilot can still be used. 

(4) MANUAL ELECTRIC TRIM (irinslaUed) -TEST as follows: 
a . Actuate the IcCt side of the split switch to the fore and aft 

positions. The trim wh«1 sbould not move on its own. 
Rotate the trim wheel manuaily against the engaged clutch 
to check the pilot's overpower capability. 

b. ActOale right side o( split switch unit to the (ore and art 
positions. The trim wheel should not move on its own and 
normal trim wheel force: il rtquired to move it manually. 

c. Preu the AP DISC/TRIM INTER switch down alid 
hold . Manual Electric Trim shOUld nol operale eilher nose 
up or or nose down. 

(S) AUTOPILOT - ENGAGE by prtssing AP ENG bulton. 
(6) CONTROL WHEEL · MOVE IcCl and righltu verify thai the 

autopilot can be overpowered . 
(7) AP DISC/TRIM INTER Switch· PRESS. Verify that Ihe 

autopilot disconnccl~ and all modes are cancdlcd. 
(8) TRIM - SET 10 take off positio ri . 

(b) AUTOPILOT OPERATION 

(I) Hefore takeorr 
AP DISC/TRIM INTER Switch - PRESS. 

ISSUED: AUGUST IJ. "12 REPORT: VB-lISO 
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SUPPLEMENT' 

PIPER AIRCRAFT CORPORATION 
PA-lI-lil. WARRIOR II 

(2) Autopilot Engagement 
AP E!'lIG Button - PRESS. Note AP annunciator on. If no 
other modes are selected the autopilot will operate in the wings 
level mode. . 

(3) Heading Changes 
a. Manual Heading Changes 

I. CWS Button - PRESS 'and MANEUVER aircraft to 
the desired heading. 

2. CWS BUllon - RELEASE. Autopilot will maintain 
aircraft in wings level attitude. 

NOTE 

Aircraft heading may change in the wings level 
mode due to an aircraft out of trim condition. 

b. Heading Hold 
I. Heading Selector Knob - SET BUG to desire .... 

heading. 
2. HOG Mode Selector Button - PRESS. Note HOG 

mode a'nnunciator ON. Autopilot will automuically 
turn the aircraft to the selected heading. 

c. Command Turns (Heading Hold Mode ON) 
HEADING Selector Knob - MOVE BUG to the desired 
heading. AI/-topilot will automatically turn the aircraft to 
the new sel~cted heading. 

(4) NAV Coupling 
a. When equipped with IISI. 

I. Course Bearing Pointer - SET to desired course. 

NOTE 

When equipped with NAV I/NAV 2 switching 
and NAV 2 is selected, set OBS to the desired 
course. 

2. HEADING SELECTOR KNOB - SET BUG \ 
provide desired intercept angle. 

REPORT: VB-WIO ISSUED: AUGUST 13, 1982 
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PIPER AIRCRAFT CORPORATION 
PA-lI-16., WARRIO,R II 

SECTION' 
SUPPLEMENT 6 

3. NAV Mode Selector 8ullon - PRESS. 
If the Course Deviation Bar is greater than 2 to J dots: 
the aircraft will contil lue in HOG mode (or wings level 
if HOG nol selected) ,,·jlh the NAV annunciator nash­
ing; when the computed capture point is reached the 
HOG will disengage, the NAVannunciator will illumi­
nate steady and the selected course will be auto­
matically captured and tracked. . 

If the O-Bar is Icsslhan 2 t03 dols: the H DG mode will 
disengage upon selecting NAV mode; the NAV 
annunciator will illuminate steady and the capture! 
track sequence will automatically begin. 

b. When equipped with DO 
l. 085 Knob - SELECT desired course. 
2. NAV Mode Selector Button - PRESS. 
3. Heading Selector Knob- ROT ATE BUG toaaree with 

OSS course. 

NOTE 

When NAV is selected. the lateral operating 
mode will change from H DG (if selected) to 
wings level for S sctonds. A 4So intercept angle 
willihen be automatically e5ta~lished based on 
the position of the bug. 

If the O·8ar is greater than 2 to 3 dots: the autopilot 
will annunciate HOG mode (unless HOG notsclected) 
and NAY nashing~ when the computed capture point is 
reached the HOG annunciator will go out. the NAV 
annunciator will illuminate steady and the sclct:led 
course will be automatically captured and tracked. 

If the D·Bar i~ less than 2t03 dots: the HDG mode will 
disengage upon selecting NAY mode: the NAY 
annunciator will illuminate steady and the capturel 
track sequence will aUlomattcally begin. 

ISSUED: AUGUST 13, 1"2 REPORT: VB-II'. 
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PIPER AIRCRAFT CORPORATION 
PA-II-16I, WARRIOR II 

(5) Approach (APR) Coupling 
a. When equipped wilh HSI 

I. Course Bearing Pointer - SET 10 desired course. 

NOTE 

When equipped wilh NAV I I NAV 2 switching 
and NAV 2 is selected, sct ODS to the desired 
course. 

2. HEAD~NG Selector Knob - SET BUG to provide 
desired intercept angle. 

3. APR Mode Selector BUllon - I'RESS. 
H the C~urse Deviation Bar is grealer than 2 to 3 dots: 
the aircraft will continue in HOG modc;(or wings le vel 
if BOG nol selected) with the APR annuncialor nash· 
ing; when the computed capture point is reached the 
HOG will disengage, the APR annunciator will illumi­
nate steady and the selected course will be auto­
matically captured and tracked. 

If the D-Bar is less than 2103 dots: the H OG mode will 
disengage upon selecting APR mode; the AI'R 
annunciator will illuminate st~dy anJ the capturel 
track sequence will automatically !:Iegin. 

b. When equipped with DG 
I. ODS Knob - SELECT desired approach cour~. 
2. APR Mode Selector Butlon - PRESS. 
3. Heading Selector Knob - ROT ATE 8uglo agree with 

ODS course. 

NOTE 

When APR is selected. the lateral opera ling 
mode will change from H DO (if selected) to 
wings level for 5 seconds. A 45° intucept angle 
will then be aUlomalically established based on 
the position of the bug. 

REPORT: VB·1I80 ISSUED: AUGUST 13. 1982 
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SECTION 9 
SUPPLEMENT' 

If the D·Bar is greater than 2 to.3 dots: the autopilot 
will annunciate HOG mode (unless HOG not selected) 
and APR nashing; when the computed capture point is 
reached the HOG annunciator will go OUI, the APR 
annunciator will illuminate steady and the selected 
course will be automatically captured and tracked. 

If the O-Bar is less than 2 to J duts: the HOG mode 
will disengage upon selecting APR mode; the APR 
annunciator will illuminate steady and the capturel 
track sequence will automatically begin. 

(6) BC Approach Coupling 
8. When equipped with H51 

I. Course Bearing Poinler· SET to ~he ILS front course 
inbound heading. 

NOTE 

When equipped with NAV 1/ NAY 2 switching 
and NAY 2 is selected, set 08S to the IlS 
front j::ourse inbound heading. 

2. HEADING Selector Knob - SET BUG to provide 
desired intercept angle. 

3. BC Mode Selector Button - PRESS. 
If the Course Deviation Oar is greater than 2 10 J dOls: 
the aircraft will continue in HOG mode (or wings level 
if HOG nol selected) with ac annunciated steady and 
APR annunciator flasliing; when Ihe computed cap­
ture point is reached the HOG will disengage, the BC 
and APR annunciators will illuminate steady and the 
selected course will be automatically captured and 
tracked. 

If the D·Oar is less than 2 to J dots: the HOG mode 
will disengage upon selecting BC mode; the AI'R BC 
annunciator will illuminate steady and the caplUrel 
track sequence will automatically begin. 

b. When equipped with DG 
I. OSS Knob - SElECf the ILS front course inbound 

heading. 
2. HC Mode Selector Button - PRESS. 

ISSUEO; AUGUST 13 •• 982 REPORT; V8-1180 
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PIPER AIRCRAFT CORPORATION 
PA-l'-16I, WARRIOR II 

Heading Selector Knob - ROTATE Bug to the ILS 
front eoursc inbound hcading. 

NOTE 

When ' BC is selccted, the lateral operating 
mode will change from HOG (if selected) to 
wings level for S seconds. A 450 intercept 
angle will then be established based on the 
position of the bug. 

If the O-Bar is greater than 2 to J dots: the autopilot 
will annunciate HOG and BC modes with APR 
nashing; when the computed capture point is reached 
the HOG annunciator will go out, the APR annun­
ciator will illuminate steady and the seJccted course 
will be automatically captured and tracked . 

If the O-Bar is less than 2 10 J daiS: the HOG mod 
will disengage upon selecting BC mode ; the APR BL. 
an nunda tor will illuminate steady and the capturel 
track seRuence will automatically begin. 

(7) Missed Approach 
a. AP DISC/TRIM INTER - PRESS 10 disengage AP. 
b. MISSED APPROACH - EXECUTE. 
c. AP ENG Buuon - PRESS (if AP operation is desired). 

Note AP annunciator ON. 

(8) Before landing 
AP DISC/TRIM INTER - PRESS to disengage AP. 

SECTION S - PERFORMA~CE 

No change. 

SECTION 6 - WEIGln A'ND BALANCE 

Factory installed optional equipment is included in the licensed weight 
and balance data in Section 6 of the Basic Pilot's Operating Handbook , 

REPORT: VB-I 110 ISSUED: AUGUST 13, 1981 
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SECfION 1 - DESCRIPTION AND OPERATION 

SECTION' 
SUPPLEMENT 6 

The KAP 100 Au!opilot is certified in this airplane with roll axiscomrol. 
The various instruments and the controls for the operation of the KAP 100 
Autopilot are described in Figures 7-1 thru 7-11 . 

The KAP 100 Autopilot has an optional electric pitch trim system. The 
trim system is designed to withstand any single innight malfunction. A trim 
fault is visually and aurally annunciated. 

A lockout device prevents autopilot engagement until the system has 
been successfully preflight tested. 

The following conditions will cause the Autopilot to automatically 
disengage: 

<al Power failure. 
(b) Internal Flight Control System failure. 
(cl With the KCS SSA Compass Syst~m. a loss of compass valid 

(displaying HOG nag)disengages the Autopilot when a mode using 
heading information is engaged. With the H DC flag present only 
the autopilot wings level mode can ~ selected. 

(d) Roll rates in excess of 16" per second will cause the autopilot to 
disengage except when the CWS switch is held depressed. 

ISSUED, AUGUST Il, 1911 REPORT: VB·III. 
, of 1., 9·35 



SECTION 9 
SUPPLEMENT 6 

PIPER AIRCRAFT CORPORATION 
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KC 190 AUTOPILOT COMPUTER 
Figure 7-i 

4 

AP 
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I. KAP 100 AUTOPILOT COMPUTER - Complete Autopilot 
computer. Includes system mode annunciators and !ystem controls. 

2. MODE ANNUNCIATORS -Illuminate when a mode is selected by 
the corresponding "lode selector bulton(PUSH ON - PUSH OFF). 

]. TRIM WARNING LlQUT (TRIM) - Illuminates continuously 
whenever trim power is not on or the system has not been pre­
flight tested. The TRIM warning light, located on the rigtu side of 
the computer, will nash and be accompanied by an audible warning 
whencver a manual pitch trim malfunction occurs (trim running 
without being commanded to run). 

4. AUTOPILOT ANNUNCIATOR (AP) - Illuminates continuously 
whenever the autopilot is engaged. Flashes approximately 12 times 
whenever the autopilot is disengaged (an aural alert will also sound 
for 2 seconds). 

5. AUTOPILOT ENGAGE (AP ENG) BUTTON - When pushe .... 
engages autopilot ir all logic conditions are mel. 

REPORT: VB-U8G ISSUED: AUGUST 13, 1982 
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gure 7-1 (cont) 

SECTION 9 
SUPPI.EMENT 6 

6. PREFLIGHT TEST (TEST) BUTTON - Whtn momtntarily 
pushtd, initiates prtnight tt5t sequence which automatically turns 
on all annunciator lights, tests the roll rate monilor. chtcks tht 
manual trim drive voltage. checks the manual eltctric trim monitor 
and tests all autopilot valid and dump logic. If the prtnighl is. 
successfully passed , the AP annunciator light will nash (or approx­
imately 6 seconds <an aural tone will also sound simultaneously 
with the annunciator flashes). The autopilot cannot be cngartd 
unlil the preflight lest is successfully passed . 

7. BACK COURSE APPROACH (BC) MODE SELECTOR 
HUlTON - When pushed, will sdect the Back Course Approach 
mode. This mode functions identtcally t--the approach mode except 
thai response to LOC signals is reversed · 

8. APPROACH (APR) MODE SELECTOR BUTTON - Whm 
pushed, witt select the Approach mode . This mode provides all 
angie intercept (with HSI) or a fixed angle intercept of 45° (wilh 
DG). automatic beam capture and tracking of VOR. RNAV or 
LOC signals. The tracking gain of the APR modt is greater than 
the gain in the NAV mode. The APR annunciator will nash unlil 
Ihe automatic capture sequence is initialed. 

9. NAVIGATION (NAV) MODE SELECTOR BUTTON - When 
pushed. will select the Navigation mode. The mode provides all 
angle intercept (with HSI) or a fixed angle intercept o( 45° (with 
DG). automatic beam capture and tfltcking of VOR, RNAV or 
LOC signals. The NAV annunciator will flash until the automatic 
capture sequence is initiated. 

10. HEADING (HOG) MODE SELECTOR BUTTON - When 
pushed, will select the Heading mOde, which commands the 
airplane 10 turn loand maintain the headingselected by the head ing 
bug on the DG or USl. A new headin8 may be selccted at any time 
and will result in the airplane turning 10 the new heading with a 
maximum bank angle of about 200 . Selecting HOG mode will 
cancel NAV, APR or Be track modes. 

ISSUED: AUGUST 13. 1912 REPORT: VB-JlBO 
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2 3 

KG 158 VERTICAL GYRO 
Figure 7·) 

4 

5 
6 

I. KG 2S8 VERTICAL GYRO· Displays airplane attitude as a 
conventional altitude gyro. The gyro is air driven. 

2. ROLL ATIITUDE INDEX· Displays airplane roll attitude with 
respect to the roll altitude scale. 

3. ROLL ATIITUDE SCALE· Scale marked at 0, tlO, !20. !JO, 
!60 and,!90 degrees. 

4. PITCH ATIITU DE SCALE· Moves with respect to the symbolic 
airplane to present pitch altitude. Scale graduated at 0, !5, ,! 10, 
!15.!20 and !25 degrees. 

5. SYMBOLIC AIRPLANE· Serves as a stationary symbol of the 
aircrart. Aircrart pitch and roll attitudes are displayed by the rela· 
tionship between the fixed symbolic aircrart and the movable 
background . 

6. SYMBOLIC AIRCRAFT ALIGNMENT KNOB • Provid~s 
manual positioning of the symbolic aircraft for level night und~ 

va rious load conditions. 
7. DECIS ION IIEI GHT(DU) ANNUNCIATOR LIGHT ·Optional 

light for use with the aircrah's optional radar allimelC:r. 

REPORT: VB·1I80 ISSUED: AUGUST 13, 1981 
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SECTION 9 
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5 

6 

9 

CLiDE SLOPE INDICATOR (TV PI CAL) 
Figure 7-5 

I. VOR/LOC/GLIDE SLOPE INDICATOR - Provides rectilinear 
display or VOR/lOC and Glide sloPe deviation. 

2. COURSE INDEX - Indicates selected VOR course. 
3. COURSE CARD - Indicates selected VOR course under course 

indelt. 
4. NAY FLAG - Flag is in view when the NAV receiver signal is in­

adequate. When a NAV nag is present in the navigation indicator 
(COl or K1525A) thc autopilot operation is not afrected . The pilot 
must monitor the navigation indicators for NAV nags to insure 
that the Autopilot is tracking valid navigation information. 

5. TO/FROM INDICATOR FLAG - Indicates direct ion of VOR 
station relalive 10 selected course. 

6. GLIDE SLOPE DEVIATION NEEDLE - Indicates deviation 
from IlS glide slope. 

7. COU RSE DEVIATION SCALE - A course deviation bar dis­
placement of 5 dots represents rull scale (VOR :: ± 100

• l.OC = 
.t2 1/1." . RNAV:: 5NM. RNAV APR - I 1/ 4NM) deviation from 
beam centerline. 

ISSUED, AUGUST Il, 1912 R[PORT: VB-IUO 
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Figure 7-5 (conI) 

PIPER AIRCRAFT CORPORATION 
P,4,-21-161. WARRIOR II 

8. GLIDE SLOPE SCALE - Indicales displacemenl from glide slope 
beam center. A slide slope deviation needle displacement of 5 dots, 
represents full scale (0.7") deviation above or below glide slope 
beam centerline. 

9. RECIPROCAL COU RSE INDEX - Indicates reciprocal of sc­
lc:cled VOR course. 

10. OMNI DEARING SELECTOR (ODS) KNOB - Rotates course 
card to selccted cour~. . 

II. COURSE DEVIATION NEEDLE - Indicates course deviation 
from selected omni course or localizer centerline. 

12. GLIDE SlOPE(GS) FLAG - Flag is in view when the GS receiver 
signal is inadequat~. 

2 3 4 

5 

14 6 

13 7 

8 8 

12 Q 9 

11 .-.. 10 

KI 525A IIORIZONTAL SITUATION INDICATOR 
Figure 7-7 
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Figure 7-7 (cont) 

SECTION. 
SUPPLEMENT 6 

I. KI S2SA HORIZONTAL SITUATION INDICATOR (nSI) 
Provides a pictorial presentation of aircraft deviation relative to 
YOR radials or localizer beams. II also displays glide slope devi­
ations and gives heading rderence with respec', to magnetic north. 

2. NAY FLAG - Flag is in view when the NAV receiw:r signal is 
inadequate. When a NAV Oag is prescnt in the navigation indicator 
(COlor KI S2SA) the autopilot operation is not afrected . The pilot 
must monitor the navigation indicators for NAY Oags to insure 
thaI the Autopilot is tracking valid navigation information. 

i LUBBER LINE -Indicates aircraft magnetic heading on compass 
card (10). 

4. HEADING WARNING FLAG (HOG)- When nag is in view the 
heading display is invalid . If a HOG Oagappears and a lateral mode 
(HOG, NAV. APR or APR DC) is selected,the Autopilot will be 
disengaged : The Autopilot may be re-engaged in the basic wings 
level mode. The CWS switch would be used to maneuver the 
aircraft laterally. 

5. COtlRSE BEARING POINTER -Indicates selected VOR course 
or localizer course on compass card (10). The selected VOR radial 
or localil.u heading remains sct on the compass card when the 
compass card (10) rotates. 

6. TO/FROM INDICATOR FLAG - Indicates direction of VOR 
station relative to selected course. 

7. DUAL GLiOESLOPE POINTERS.-Indicate on glide slope scale 
(8) aircraft displacement from glide slope beam center. Glide slope 
poinlers in view indicate a usable glide.slope signal is being received. 

8. GLIDE SLOPE SCALES - Indicate displacement from glide slope 
beam center. A glide slope devialion bar displacement of 2 dots. 
represents full scale (0.7°) deviation above or below glide slope 
beam centerline. 

9. HEADING SELECfOR KNOB( 0 )- Positions heading Bug 
(14) on compass card (10) by rotaling the heading selector knob. 
The Bug rolates with the compass card. 

10. COP-1 PASS CAR D • Rotates to display heading of airplane with 
reference 10 lubber line 0) on HSI. 

II . COURSE SELECfOR KNOB - Positions course beari ng poinler 
(5) on the compass card (10) by rotating the course sdector knob. 

12. COURSE DEVIATION BAR (D-BAR) - The center portion of 
omni bearing pointer moves laterally to pictorially indicate the 
relationShip of aircraft to selected course. II indicates in degrees o( 
angular displacement from VOR radials and locali7.er beams or 
displacemcnt in nautical miles (rom RNAV courses. 

ISSUED: AUGUST 13, 1912 REPORT: VO-1J80 
150rlO, 9-41 



SECTION' 
SUPPLEMENT 6 

Figure 7-1 (coni) 

PIPER AIRCRAFT CORPORATION 
PA.21-I6I, WARRIOR II 

13. COURSE DEVIATION SCALE - A course deviation bardispJacc­
ment of S dols represents full scale (VOR = ! 10°. LOC = t2 1/ 20

• 

RNAV = 5NM, RNAV APR - I 1/4NM) deviation (rom beam 
«nlerline. . 

14 . HEADING BUG - Moved by ( Q ) knob (9) 10 selt:ct desired 
heading. 

KG 107 NON-SLAVED DIRECTIONAL GYRO 
Fisure 7-9 
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- Figure 1-9 (cont) 

SECTION 9 
SUPPLEMENT 6 

I . KG 101 NON-SLAVED DIRECTIONAL GYRO(DG) - Provid~s 
a stable visual indication of aircraft h~ading to Ih~ pilot. The gyro 
'is air driv~n. 

2. LUBBER LINE -Indicat~s aircraft magnetic h~ading on compass 
card (4). 

J . HEADING BUG - Moved by ( Q ) knob (S) to select d~sired 
h~ading . 

4. COMPASS CARD - Rotates to display heading of airplane with 
reference to lubber line (4) on DG. 

S. HEADING SELECTOR KNOB( Q ) -Positions heading Bug 
(3) on compass card (4) by rotatina the heading selector knob. The 
Bug rotates with the compass card . 

6. GYRO ADJUSTMENT KNOB(PUSH) - When pushed in. allows 
the pilot to manually rotate the gyrocompass card(4) to correspond 
with the magnetk heading indicated by the magnetic compass. The 
unslaved compass card must be manually reset periodically 10 
compensate for precessional errors in the gyro. 

ISSUED: AUGUST Il, 1911 REPORT: V8-1I1O 
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AUTOPILOT CONTROL WHEEL SWITCH CAP 
Figure 7-11 

I. AUTOPILOT CONTROL WHEEL SWITCH CAP - Molded 
plastic unit mounted on the left horn of the pilot's control wheel 
which provides mounting for three switch units associated with the 
autopilot and manual electric trim systems(only used with optional 
manual electric tril'fl). 

2. MANUAL ELEcrRICTRIM CONTROL SWITCHES - A split 
switch unit in which the lerl half provides power to engage the trim 
servo t:Iulch and the right half to control the direc:tion of mOl ion 
of the Irim servo motor. Both halves of the splittrimswitch must be 
aclualed in order for the manual trim 10 opera Ie in the desired 
direction. 

J. CONTROL WI! EEL STEER ING (CWS) BUTTON - When 
depressed. allows pilot to manually conlrolthe aircraft (disengages 
the servo) without cancellation of any of the selected modes. 

4. AUTOPILOT DISCONNECT/TRIM INTERRUPT(AP DISq 
TRIM INTER) Switch - When depressed and releascd. will di~ · 
engage the autopilot and cancel all operating autopilot moo 
When depressed and hcld, will interrupl alleleclric trim power(stop 
trim mOl ion). disengaSe Ihe autopilot. and cancel all opera ling 
autopilot modes. 

REPORT: VB-11M ISSUED: AUGUST Il, 1982 
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The airplane MASTER SWITCH function is unch.n~d and can be 
used in an emergency 10 shut of( electrical power loall night control systems 
while the problem is isolated . 

The RADIO POWER switch supplies power 10 the avionics bus bar of 
the radio circuit breakers and the autopilot circuit breaker. 

The following circuit breakers a re used to prolKllhc following elements 
of the King KAP 100 Autopilot: 

,. 

AUTOPILOT· SupplK:s power to the KC 190, the autopilot roll 
servo, and the Pilch Trim Circuit Breaker. 

PITCH TRIM - Supplies power 10 the oplional manual electric 
pitch trim system. 

COMP-SYSTEM - ,Supplies power to the optional KCS S5A 
Compass Sy5t~m . 

ISSUED: AUGUST 13, 1911 REPORT: VB-111O 
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SECTION 9 
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PILOT'S OPERATING HANDBOOK 
AND 

FAA APPROVED AIRPLANE FLIGHT MANUAL 

SUPPLEMENT NO. , 
FOR 

KING KAP 151 SERIES FLIGHT CONTROL SYSTEM 

This supplement must be attached to the Pilot"s Operating Handbook 
and FAA Approved Airplane Flight Manual wheil the King KAP I.soSeric~ 
Flight Control System is installed in accordance with STC SAIS6SCE-U·. 
The information conta ined herein supplements or supersedes the infor­
mation in the basic Pilot"s Operating Handbook and l-AA Approved 
Airplane Flight Manual only in those areas listed herein. For limitations, 
procedures and performallCe information not contai ned in this supplement. 
-:onsult the basic Pilol's Operating Handbook and FAA Approved Airplane 
Flight Manual. 

FAA A PPROV ED,-c"W"""cw1="'".,.,&""".,""''''''''-____ _ 
WARD EVANS 
D.O.A. NO. 50-1 
PIPER AIRCRAFT CORPORATION 
VERO REACH. FLORIDA 

DATE OF A PP R OV AL ____ .!A"U"G"'U"'S"TU131..,-",,98,,''-__ 

ISSUED: AUGUST I), 1912 REPORT: VB-lIle 
I or 16, 9 .... ' 
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This supplement supplies information necessary for the operation of the 
airplane when the optional King KAP 150 Series Flight Control System is 
installed. The Flight Control System must beoper8led within the limitations 
herein specified. The information contained within this supplement is to be 
used in conjunction with the complete handbook. 

This supplement has been FAA Approved as a permanent part of this 
handbook and must remain in this handbook at all times when the optional 
King KAP 150 Series Flight Control System is installed. 

SECTION 2 • LIMITATIONS 

(a) During autopilot operation. a pilot with scat belt fastened must be 
~ated at the left pilot position. 

(b) The autopilot must be OFF during takeoff and landing. 
(c) The system is approved for Category I operation only (Approach 

mode selected). 
(d) Autopilot nap limitation: Maximum nap extension 100 (first 

notch). 
(e) Autopilot airspeed limitation: Maximum 140 KIAS. 

NOTE 

In accordance with FAA recommendation, u~ 
of "altitude hold" mode is not recommended 
during operation in severe turbulence. 

SECTION 3 - EMERGENCY PROCEDURES 

(a) In case of Autopilot malfunction: (accomplish items I. and 2. 
simultaneously) 

(I) Airplane Control Wheel - GRASP FIRMLY and regain 
aircraft control. 

(2) AP DISC/TRIM INTER Switch· PRESS and HOLD. 
(3) AP DISC/ TRIM INTER Swilch-RELEASEwhileobservin 

pilch trim wheel. If pitch !rim wheel is in motion, follQw the 
Electric Trim Malfunction Procedure. 

R [PORT: VB-IISO ISSUED: AUGUST 11, t981 
9·48, 2 of 26 



PIPER AIRCRAFT CORPORATION 
PA·lI-I6I, WARRIOR II 

SECTION 9 
SUPPLEMENT 7 

(b) In casc of Electric Trim Malfunction (either manual electric or 
autotrim): 

(I) AP DISC/TRIM INTER Switch· PRESS and HOLD 
throughout recovery. 

(2) PITCH TRIM Circuit Breaker· PUll . 
(3) Aircraft - RETRIM manually. 

CAUTION 

When disconnecting the autopilot afler a Irim 
malfunction, hold the control wheel firmly; up 
to 45 pounds of force on the cdntrol wheel may 
be nc~~essary to hold the aircraft level. 

Muimum Altitude losses due to autopilot malfunction : 

Configuration 

;, I'uise, Clim b. Descent 
Maneuvering 
APPR 

SECTION" • NORMAL PROCEDURES 

All Loss 

400 • 
110 ' 
80 • 

(a) PREFLIGHT (PERFORM PRIOR TO EACII FLIGHT) 

( I) GYROS· Allow 3·4 minutes for gyros to come up to speed . 
(2) RADIO POWER Switch· ON. 
(3) PREFLIGHT TEST BUrrON - PRESS momentarily and 

NOTE: 
a. AlilInnunc;ator lights on (TRIM annunciator nashing). 
b. Afltr approximately 5 seconds. all annunciator lights off 

except AI' which will flash approximately 12 limes and 
then remain off. 

NOTE 

If trim wnrning light stays on then thcautotrim 
did not pass prenighl test . The autopilot circuit 
breakers should be pUlled . Manual ciccI ric Irim 
cannol be used. 

ISSUED: AUGUST IJ, 1981 REPORT: V8·IIS0 
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(4) MANUAL ELECTRIC TRIM - TEST as follow.: 
a . Actuate the left side of the: split switch 10 lhe fore and art 

positions. The trim wh«1 should nOI move on ils own. 
Rotate the !rim wheel manuallyagainsllhe engaged clutch. 
to check the pilot's overpower capabililY. 

b. Actuate ri"hl side of split switch unit to the fore and ah 
positions. The trim wht:cl should nOI move on its own and 
normal trim wheel (orcc is required to move it manually. 

c. Press the AP DISC/TRIM INTER switch down and hold . 
Manual ElI;clric Trim should nol operate either nose up or 
nose down: 

(5) FLIGHT DIRECTOR (KFC ISO ONLY) - ENGAGE by 
pressing FO or CWS butlan. . 

(6) AUTOPILOT - ENGAGE by pressing AP ENG bulton. 
(7) CONTROL WHEEl- MOVE fore, .ft, left and right to verify 

that the autopilot can be overpowered. 
(8) AP DISC/TRIM INTER Switch - PRESS. Verify that the 

autopilot disconnects and all flight director modes are 
cancelled . 

(9) TRIM - SET to take off position. 

(b) AUTOPILOT OPERATION 

(I) Before takeofr 
AP DISC/TRIM INTER Switch - PRESS. 

(2) Autopilot Engagement 
a. FD Mode Selector Button (KFC ISO Only) - PRESS. 
b. AP ENG Button - PRESS. Note AP annunciator on. Ifno 

other mode~ are selected theaulopilot will operale Vt wings 
level and pitch altitude hold. 

(3) Oimb or Descent 
•. Using CWS 

I. CWS Button - PRESS and MOVE aircraft nose lothe 
desired attitude. 

2. CWS Button - RELEASE. Autopilot will maintain 
aircraft pitch attitude up 10 the pitch limits of ... 150 or 
_100 • 

REI'ORT: VB-IJBO ISSUED: AUGUST Il, 1981 
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b. Using Vertical Trim 

SECTION 9 
SUPPLEMENT 1 

I. VERTICAL TRIM Conlrol - PRESS either up or 
down to modify aircraft,altitude at a ralC of.7 deg/sec. 
up to the pitch limiu of -t IS° or .10° , 

2, VERTICAL TRIM Control · REL.EASE when desired 
aircraft auilUde is reached . The autorilot will maintain 
the desired pitch attitude, 

(4) Altitude Hold 
a. AlT Mode Selector Bullon· PRESS. Note ALT mode 

annuncialor ON. Autopilut will maintain the selected 
p'ressure altitude. 

b. Change selected altitudes 
I. Using CWS (recommended roraltitudechanges greater 

than 100 fl.) 
CWS Bullon - PR ESS and Oy aircraft to desired 
pressure altitude. 

CWS Bulton - RELEASE whcn desired pressure 
altitude is reached. The autopilot will maintain the 
desired pressure altitude. 

2. Using Vertical Trim (Recommended for alti tude 
changes less than 100 fl.) 
VERTICAL TRIM Control - PRESS either up or 
down. Vertical Trim will ~ck an altitude rate of 
change of 600 1 100 fpm. 

VERTICAL TRIM Control- RELEASE when desired 
pressure altitude is reached . Theautopilot will maintain 
the desired pressure altitude. 

(.1) Heading Changes 
3. Manual Heading Changes 

I. CWS 8ullon - PRESS and MANEUVER aircrafllo 
the desired heading. 

2. CWS ilullon - RELEASE, Autopilot will maintain 
aircraft in wings level anilude. 

NOTE 

Aircraft heading may change in the wings level 
mode duc 10 an aircraft oot of trim condition. 

ISSUED: AUGUST 13, 1982 REPORT: VB-IIKO 
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b. lIeading Hold 
I. lJeading Sde(:lor Knob -SET BUG toduired heading. 
2. HOG ~ode Selector Button· PRESS. Note I-IOG 

mode annunciator ON. Autopilot will automatically 
lurn tho aircrart to the selected heading. 

c. Command Turns (Heading Hold mode ON) 
HEADING ' Selector Knob - MOVE BUG to the desired 
heading. Autopilot will automatically lurn (he aircrart to 
the new selected heading. 

(6) NAV Coupling 
a. When equipped with HS!. 

I. Course Bearing Pointer - SET to desired course. 

NOTE 

When equipped with NAV I/ NAV 2 switching 
and NAV 2 is selected. sel ODS to the desired 
course. 

2. HEADING Selector Knob - SET BUG to provide 
desired intercept angle. 

3. NAV Mode Selector Button - PRESS. 
1£ the Course Deviation Bar is greater than 2 to) dots: 
the aircraft will continue in HDG mode (or wings level 
ir HDG not selected) with the NAY annunciator 
nashing; when the computed capture point is reached 
the HDG will disengage. the NAV annunciator will 
illuminate steady and the selected course will be auto­
matically captured and tracked. 

If the D·Oar is less than 2 to) dots: the HDG mode will 
disengage upon selecting NAY mode; the NAY 
annunciator will illuminate steady and the capture! 
track sequence will automatically begin . 

b. When equipped with DG 
1. OOS KflOb - SELECT desired course. 
2. NAV Mode Selector Button - PRESS. 

REPORT: VB·III0 ISSUED: AUGUST IJ, 19112 
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J. Heading Selector Knob - ROTATE DUG toagrcc with 
ODS course. 

NOTE 

When NAY is selected. (he lateral upcrilting 
mode will change from II DG or sekcted) ttl 
wings level for S seconds. A 4SD intercept angle 
willthcn be automatically established b:.ise'd on 
the position of the bug. 

If the D-Oar is greater than 2 to J dots : the autopilot 
will annunciate HDG mode (unless HOG not selected) 
and NAV nashing; when thl'. computed capture point 
is reached the H DO annunciator will go OUI. the NA'~ 
annunciator will illuminate' steady and the selec1cJ 
course will be automatically captured and tracked . 

If the D·Dar is lenlhan 2 to J dots: the IIOG mode will 
disengage upon selecting NAY mode; the NAY annun­
ciator will illuminate steady and the capture / track 
sequentt will automatically begin. 

(7) Approach (APR) Coupling 
a. When equipped with HSI 

l. Course Dearing Pointer· SET to desired course. 

NOTE 

When equipped with NA Y I ,NAY 2 switching 
and NAY 2 is selected. sci ODS to the desired 
course. 

2, HEADING SelC(;tor Knob· SET BUG lei provide 
desired intercept angle. 

J. APR Mude Selector Button· PRESS. 
If the Course Deviation Oar is greater than 2 to 3doh: 
the aircraft will continue in HOG mode (or wings level 
if IIOG not selected) with the APR annuneililur 
n3~hing ; when the computed capture point is reached 
the flDG will disengage, the APR 3nnuncial0l will 
illuminate stc3dy and the selected course will be ilUII!' 

matically captured and tracked . 

ISSUED: AUGUST 13, 1982 REPORT: V8·1180 
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ar the D·Dar is less than 2to) dots: the IIDG mode." 
di~ngage upon selecting APR mode; the APR annun· 
cialor will illuminate study and the capture / track 
sequence will automatically begin. 

b. When equipped with DG 
I. ODS Knob · SELECT desired approach course. 
2. APR Mode Selector Dutton· PRESS. 
3. Heading Selector Knob • ROTATE Dug to agree with 

ODS course. 

NOTE 

When APR is selected, Ihe lateral operalins 
mode will change from HOG (if selected) to 
wings level for 5 seconds. A 45° intercept angle 
will then be aUlomatically established based on 
the position of the buS. 

If the D-Bar is greater than 2 to ) dots: the autopi l 

will annunciate HOG mode (unless HOG not select~ 
and APR nashing; when Ihe computed capture point 
is reached the HOG annunciator will go out, the APR 
annunciator will illuminate steady and the selected 
course will be automatically captured and tracked . 

ar the D·Dar is less than 2to 3 dots: the HOG mode. will 
disengaae upon seleclins APR mode; the APR annun· 
ciator will illuminate sttady and the capture/track 
sc:quen~e will automatically begin. 

(8) BC Approach Coupling 
a . When equipped with HSI 

I. Course Bearing Pointer· SET to the ILS fronl course 
inbound heading. 

NOTE 

When equipped wilh NA V II N AV 2 switching 
and NAV 2 is selected, set ODS to the IlS front 
course inbound heading. 

RErORT: VB· lUlU ISSUED: AUGUST 13, 1982 
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2. HEADING Se]c:ctor Knob - SET RUG 10 provide 
desired intercept angle. 

) . BC Mode Selector Button - PR ESS. 
Ir the Course Devialion Bar is greater Ihow 2to J dots; 
the aircraft will continue in H D(j mode (or wing:; level 
if HOG not selected) with BC annunciated steady and 
APR annunciator flashing; when the computed 
capture point is reached the II DG will disengage, and 
the APR annunciator will illuminate steady and the 
selected course will be automatically captured and 
tracked . 

Ir I~ D-Bar is less than 2to 3dots: the HOG mode will 
disengage upon selecting NAV mode; the APR BC 
annunciator will illuminate steady and the eaplure/ 
lraclt sequence will automatically begin. 

b. When equipped with DG 
I. OOS Knob - SELECT the ILS (ront course inbound 

heading. 
2. BC Mode SeleClor Button - PRESS. 
3. Heading Seleclor Knob - ROTATE Bug 10 the ILS 

hont course inbound heading. 

NOTE 

When BC is selected, the lateral operating 
mode will change from Ii DG (if selected) 10 
wings level (or S Seconds. A 4.5° intercept angle 
will then be established based on the position of 
the bug. 

If the D-Uar is grealer Ihan 2to J dots: the autopilot 
will annuncillie HOG (unless U DG not scl«:led) ilnd 
DC modu with APR flashing; when the computed 
capture point is reached the HOG annunciator will go 
OUI, the IJC and APR annunciators will illuminate 
steady and the selected course will be automatically 
capt ured and tracked . 

ISSUED: AUGUST 13, 1982 REPORT: VB-IUIG 
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tfthe D·Bar is kss Ihan 2t03 dots: the H DO mode WI 

disengage upon selecting BC mode; the APR and Be 
annunciators will illuminate steady and the capture/ 
track sequence will automatically begin. 

(9) Glide Slope Coupling 

NOTE 

Glide slope coupling is inhibited when operating 
in NAY or APR BC modes. Glide slope 
coupling occurs 8ulomuically in Ihe APR 
mode. 

a. APR Mode - ENGAGED. 
b. At glide slope centering - NOTE GS annunciator ON. 

NOTE 

Autopilot can capture glide slope from above 
or below the beam while 9perating in either 
pitch attitude !lold or AL T hold modes. 

(IO)Missed Approach 
a. AP DISC/TRIM INTER Swilch - PRESS 10 disengage 

AP . 
b. MISSED APPROACH - EXECUTE. 
c. CWS Button - PRESS (KFC ISO only) as desired to 

activate FO mode during go--around maneuver. 
d. AP ENG Bullon - PRESS (iC AP operation is desired). 

Note AP annunciator ON. 

NOTE 

IC it is desired to track the ILS course outbound 
as part of the rnissed approach procedure. use 
the NAY mode to prevent inadvertent GS 
coupling. 

REPORT: VB·1I110 ISSUED: AUGUST 13, 1982 
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(1I)lkfore Landing 
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AP DISC/TRIM INTER Switch· PRESS to disengage AP. 

(c) FLIGHT DIRECTOR OPERATION (KFC ISO SYSTEMS 
ONLY) 

NOTE 

The night director modes of operation are the 
same as those used for autopilot op=rations 
except the autopilot is not engaged and the 
pilot must maneuver the aircral! to satisfy the 
Oight director commands. 

SECTION S· PERFORMANCE 

No change. 

SECTION 6· WEIGIIT AND BALANCE 

Factory installed optional equipment is included in the licensed weight 
and balance data in Section 6 of the basic Pilot's Operating Ilandbook. 

SEcrlON 1- DESCRIPTION AND OPERATION 

The I SO Series AFCS is certified in this airplane with 2 axis control, 
pitch and roll. The various instruments and the controls for the operation of 
the 150 System are described in Figures 1-1 thru 1-15. 

The 150 Series AFCS has an ekctric pitch trim system which provides 
aUlotrim during autopilot operation and manual electric trim for the pilot . 
The trim system is designed to withstand any single inOight malfunction. 
Trim faults are visually and aurally annunciated. 

A lockout device pre:vents autopilot engageme:nt until the: system has 
been successfully preOight testcd . 

ISSUED: AUGUST 13. 1912 REPORT: VB·H80 
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The (ollowing conditions will cause the Autopilot to aUiomaticall), 
disengage: 

1 

(a) Power failure. 
(b) Internal Flight Control System railure. 
(c) With the KCS 55A Compass Systcm, a loss or compass valid 

(displaying HOG Oag)discngages the Autopilot when a mode using 
heading inrormation is engaged. With the H DG nag present. the 
Autopilot may be re-engaged in the basic wings level mode along 
with any vertical mode. 

(d) Roll rates in excess. or 160 per second will cause the autopilot 10 
disengage except when the CWS switch is held depressed. 

(e) Pitch rates in excess or 60 per second will cause the autopilot to 
disengage except when the CWS switch is held depressed . 

2 3 2 4 5 

" 
" 

FO IL r HOG GS UY IrK Bt Ill!J IP 

" OIl [!ill [!.ill [![] m!] [ill 
14 

13 12 11 10 9 8 7 6 

KC 192 AUTOPILOT &. FLIGHT DIRECTOR COMPUTER 
Figure 7·1 
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Figure 1-1 (cont) 
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I. KFC 150 SYSTEM KC 192 AUTOPILOT COMPUTER 
Complete Flight Director and Autopilot computer to include 
system mode annunciators and systcm controls. 

2. MODE ANNUNCIATORS - Illuminates when a mode is scltttl-rl 
by the corresponding mode selector bullun WlJSII ON - PUSI1 
OFF) or when the glide slope (GS) mode is autlllllatically engaged . 

J. GLIDE SLOPE (GS) ANNUNCIATOR - Illuminates continuously 
whenever the autopilot is coupled to the !:lide slope signal. The GS 
annuncialor will flash if the glide slope signal is lust (GS flag in COl 
or absence of glide slope pointers in KI52SA). The autopilot reverts 
to pitch altitude hold o~ration. If I/. vulid glide slope: signal n:lUrns 
within six seconds, the autopilot will automatically recouple in the 
GS mode. If the valid signal does not return within six seconds,lhe 
autopilot will remain in pitch attitude hold mode until such time 
that a va lid glide slope returns and the aircraft passes Ihru Ihe glide 
~Iope. At that point GS couple will re-occur. 

4. TRIM WARNING L1GIH (TRIM) - Illuminates continuously 
whenever trim power is not on or the system has not been preflighl 
tCSled . Flashes and is accompanied byan audiblc warning whenever 
a manual Irim fault is" detected. The TRIM warning light will 
illuminate steady and be accompanied by a steady audible tone 
whenever an autotrim failure occurs. The autotrim system is 
monitored for Ihe following failures; trim servo running without a 
command; trim Servo ilOt running when commanded to run: trim 
servo running in the wrongdircctiori. The trim power switch may be 
cycled off to silence the continuous tone bUI the trim fail light will 
remain on. The manual electric trim may be used but the autopilot 
shou ld not be engaged. 

S. AUTOPILOT ANNUNCIATOR (AP) - Illuminates continuously 
whenever the autopilot is engaged . Flashes approximatc:ly 121ill1eS 
whenever t~ aUlopilol is discngaged {an aural alert will also sound 
(or 2 seconds). 

6. AUTOPILOT ENGAGE (AP ENG) DUTTON - When pushed, 
engages autopilo! if all logic conditions Ilre met. 

7. PREFLIGHT TEST (TEST) OUTrON - When momentarily 
puslted. iniliates preflight leSI sequence which automatically turn~ 
on all annunciator lights, tests the roll and pitch rate monitors, LC~IS 
,he aUlotrim faull monitor. checks Ihe manual trim drive v ... hage 
and tnts all autopilol valid and dump logic. If the preflight is 
successfully passed,the AP annunci.lOr light will nash for appruxi­
mately 6 seconds (an aural tone will also sound simultaneously with 
the annunciator nashes). The autopilot ca nnot be engaged until Lhc 
prellight tnt is successfully passcd. 
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8. BACK COURSE APPROACfI (BC) MODE SELECTOR 
BUTTON - When pushed. will sdcct the Back Course Approach 
mode. This modefunctions identically tothe approach mode e"ccpt 
that response 10 LOC signals is reversed. Glide slope coupling is 
inhibited in the Back Course Approach mode. 

9, APPROACH (APR) MODE SELECTOR DUTTON" When 
pushed, will select the Approach mode. This mode provides all 
angle intercept (with HSI) or a filted angle intercept of 450 (with 
DG), automatic beam capture and tracking of VOR. RNA V or 
LOC signals plus glide slope coupling in the case of an ILS. The 
tracking gain oflhe ~PR mode is greater than the gain in the NAV 
mode. The APR annunciator will flash until the automatic capture 
sequence is initiated.: r 

10. NAVIGATION (NAV) MODE SELECTOR BUTTON - When 
pushed. will select the Navigation mode. The mode provides all 
angle intercept (with HSI) or a fixed angle intercept of 450 (with 
DG). automatic bea!11 capture and tracking of VOR, RNAV or 
LOC signals. The N~V annunciator will nash until the automatic 
capture sequence is initiated. 

II. ·HEADING (HOG) MODE SELECTOR BUTTON - When 
pushed, will select the Heading mode, which commands the air­
plane to turn to and maintain the heading selected b)' the heading 
bug on the DG or H$I. A new heading ma), be selected at an)' time 
and will result in the airplane turning to the new heading with a 
maximum bank angle of about 200. Selecting HOG mode will 
cancel N,\V, APR or BC track modes. 

12. ALTITUDE HOLD (ALT) MODE SELECTOR BUTTON -
When pushed, will select the Altitude Hold mooe, which commands 
Ihe airplane 10 maintain the pressure altitude existing al Ihe 
moment of selection. Engagement ma), be accomplished in climb, 
descent. or level nig~1. In the APR mode, altitude hold will auto­
maticall)' di!;engage when the glide slope is captured. 

13. FLIGHT DIRECTOR (FD) MODE SELECTOR BUTTON· 
When pmhed. will select the Flight Director mode (with KC 292 
Autopilot Computer only). bringing the Command Dar in view on 
Ihe KI 256 and will command wings level and pitch attitude hold. 
The FD mode must be selected prior to Autopilot engagement. 

14. VERTICAL TRIM CONTROL- A spring loaded 10 center rocker 
switch which will proyide up or down pitch command changes: whik 
in Al T will adjust altitude at rate of about SOD fpm; when nol in ALT 
will adjust pitch attitude at a raleof .7deg/sec. Will cancel GScouple. 
The aircraft must pass through the glide slope again to allow GS 
recouple. 
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KC 191 AUTOPILOT COMPUTER 
Figure 1-3 
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I. KFC 150 SYSTEM KC 191 AUTOPILOT COMPUTER 
Complete Flight Director and Autopilot computer to include system 
mode annunciators and system controls. 

2. VERTICAL TR) M CONTROl- A spring loaded 10 cenler rocker 
switch which will provide up or down pitch command changn: 
while in AL T will adjust altitude at rate orabout 500 fpm; when not 
in ALT will adjust pitch attitude at a rate of .7deg/sec. Will can«1 
GS couple. The aircraft must pass through the glide slope again to 
allow GS recouple. 

J. MODE ANNUNCIATORS-Iliuminatewhena modeissclccted by 
the corresronding mode sciector button (PUSH ON - PUS II OFF) 
or when lhe glide slope (GS) mode is automatically engaged. 

4. GLIDE SLOPE (GS) ANNUNCIATOR - Illuminates continuously 
whencver the autopilot i~ coupled to the glide slope signal. The GS 
annunciator will n .. sh if the glide slope signal is lost (GS nag in COl 
or absentt of glide slopc l'IOinters in K I 525A). The autopilot revcrl~ 
to pitch altitude hold operation. If a valid glide rlopc signal returfi.\ 
within six seconds. the autopilol will automatically recouple in the 
GS mode. If the valid signal docs not return within six seconds. the 
autopilot will remain in pitch altitude hold mode unlilsueh time that 
a v.l lid glide slope returns and the aircraft paues thru Ihe glide 
slope. AI that point (is couple will re-oceur. 

ISSlJED: AUCUST 13, 1982 REPORT: VB-1I80 
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Figure 7·J (cont) 
5. TRIM WARNING L1GIIT (TRIM) . Illuminates continuously 

whenever trim power is not on or the syst.;m has not been pre night 
tcsted. Aashes and is accompanied byan audible warning whenever 
a manual trim fault is detected . The TRIM warning light will 
illuminate steady and be accompanied by • steady audible tone 
whenever an autotrim railure occurs. The autotrim system is moni­
tored ror the following failures: trim servo running without a 
command; trim servo not running when commanded to run; trim 
servo running in the wrong direction. The trim power switch maybe 
cycled orr to silence the continuous tone but the trim rail light will 
remain on. The manual electric trim may be used but the autopilot 
should not be engaged . 

6. AUTOPILOT AN/iUNCIATOR (AP) - Illuminates continuously 
whenever the autopilot is engaged. Flashes approximately 12times 
whenever the autopilot is disengaged (an aural alert will also sound 
for 2 seconds). 

7. AUTOPILOT ENGAGE (AP ENG) BUlTON - When pushed, 
engages autopilot if all logic conditions arc mel. 

8. PREFLIGHT TEST (TEST) BUTTON· When momentarily 
pushed, initiates prc;night test sequence which automatically turns 
on all annunciator lights,tests the roll and pitch rate monitors, tesls 
the aulolrim fault monitor, checks lhe manual trim drive voltage 
and tests all autopilot valid and dump logic. If the preflight is 
successfully passed, ,he AP annunciator light will flash for approxi­
mately 6 seconds (an aural tone will also sound simultaneously wilh 
the annunciator flashes) . The autopilot cannot be engaged until the 
prenight test is successfully passed. 

9. BACK COURSE APPROACH (BC) MODE SELEcrOR 
BUTTON · Wilen pushed, will select the Back Course Approach 
mode. This mode functions identically lothe approach mode except 
thai response to LOC signals is reversed . Glide slope coupling is 
inhibited in the Back Course Approach mode. 

10. APPROACH (APR) MODE SELECTOR BUTTON ~ When 
pushed, will select the Approach mode. This mode provides all 
angle intercept (with HSI) or a fixed angle intercept of 450 (with 
DG), automatic beam capture and tracking of VOR, RNA V or 
LOC signals plus glide slope coupling in the case of an ILS. The 
tracking gain of the APR mode is greater than the gain in the NAV 
modc. The A PR annunciator will flash until the automatic capture 
sequence is initiated . 

REPORT: VB-IIIO ISSUED: AUGUST 13, 1981 
9·61, 16 of 26 



PIPER AIRCRAFT CORPORATION 
PA·28-16I, WARRIOR II 

Figure 7';1 (cont) 

·StCTION 9 
SUPPtEMENT 7 

II. NAVIGATION (NAV) MODE SELECTOR Bun·ON - When 
ru~hed. will selcct the Navigation mode. The mode provides all 
angle intercept (with HSI) or a fixed angle intercept or 45° (with 
DG), automatic beam capture and tracking or VOR, RNAV or 
l.OC signals. Thc NAVannunciator will nash untillhc aulom:llic 
capture sequence is iniliated . 

12. HEADING (HOG) MODE SELECTOR RtrlTON - When 
pushed. will select the Heading mode, which ctlmmands the air­
plane to lurn to and maintain the heading selected hy the heading 
bug on the DG or HSI. A new heading may be selected at any lime 
and will result in the airplane turning to the new heading with a 
maximum bank. angle or about 20". Selecting HOG mode will 
cancel NAV. APR or BC track modes. 

Il. ALTITUDE UOLD (AL T) MODE SELECTOR RUnON " 
When pushed, will select the Altitude Hold mode, which command:. 
the airplane 10 maintain the pressure altitude exisling at the 
moment or selection . Engagement may be accomplished in climb, 
descent, or level night. In Ihe APR mode. altitude hold will aUla­
matically disengage when the glide slope is capwrcd. 

ISSUED: AUGUST 13, 1982 REPORT: VB-1I80 
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Kll56 FLIGHT COMMAND INDICATOR 
Figure 7-S 

I. KI 256 FLIGHT COMMAND INDICATOR (FCI) - Displays 
airplane altitude as a conventional attitude gyro and lJisplays 
commands for Oigh! director operation. The gyro is air driven. 

2. ROLL ATfiTUDE INDEX· Displays airplane roll attitude with 
respect to the roll attitude scale. 

3. ROLL A 1TITU DE SCALE - Scale marked at 0, ± 10, t20,i30, 160 
and .190 degrees. 

4. PITCU AlTITUDE SCALE· Moves with respect lothe symbolic 
airplane to present pitch attitude. Scale graduated at O • .tS.LIO. tiS. 
i20 and !.2S degrees. 

S. COMMAND BAR - Displays computed steering commands 
referenced to the symbolic airplane. The command bar is visible 
only when FD mode is selected. The command bar will be biased 
out of view whenever the system is invalid or a Flight Director mode 
is not engaged. 

6. FCI SYMBOLIC AIRPLANE· Airplane pitch and roll attitude is 
displayed by Ihe relationship between the fixed symbolic aifplar 
and the movable background. During Oight director operation, II 
symbolic airplane is nown to align it with the command bar to 
satisfy the night director commands. 

7. DECISION'HEIGHT(DH) ANNUNCIATOR UGIIT • Optional 
light for use with the a.ircraft's optional radar ahimeter. 

REPORT: VD·1I80 ISSUED: AUGUST 13, .982 
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KG 2S8 VERTICAL GYRO 
Figure 7·7 
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I. KG 258 VERTICAL GYRO· Displays airplane altitude as a 
conventional attitude gyro. The gyro is air drinn. 

2. ROLL AlTITUDE INDEX· Displays airplane roll attitude with 
respect to the roll attitude scale. 

3. ROLL AlTITUDE SCALE· Scale marked al O. !I0.t20. !30.!60 
and ;t90 degrees. 

4. PITCH ATfITUDE SCALE· Moves with respect to the symbolic 
airplane to present pitch attitude. Scalegraduated at O. :t:5.! IO.! 15, 
!20 and !25 degrees. 

5. SYMOOllC AIRPLANE - Serves as a stationary symbol or Ihe 
airerah. Airerarl pitch ilnd roll altitudes are displayed by [hc 
rtlationship between the fixed symbolic airerah and the movable 
background. 

6. SYMBOLIC AIRCRAFT ALIGNMENT KNOB· Provides 
manual positioning or the symbolic aircrart ror level night under 
"arious load conditions. 

7. DECISION HEIGHT{DII) ANNUNCIATOR UGIIT • Optional 
light ror use with the airerarrs optional radar altimeter. 

ISSUED: AUGUST 13, 1981 REPORT: V8-IISO 
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KI 515A 1I0RIZONTAL SITUATION INDICATOR 
Figure 1-9 

J. KI S2SA HORIZONTAL SITUATION INDICATOR (HSI) -
Provides a piclorial presenlation of aircraft deviation relative to 
VOR radials or localizer bc'ams. It also displays glide slope devia­
tions and gives heading reference with respect to magnetic north . 

2. NAV FLAG - Hag is in view when the NAV receiver signal is 
inadequate. When a NA V n.g is present in the navigation indica lor 
(COlor KI S25A) the autopilot operation is not affected. The pilot 
must monilor the navigation indic.tors for NAVn.p to insure that 
the AUlopilot andlor Flight Direclor are tracking valid navigation 
informal ion. 

J. LUBBER LINE · Indicates aircrafl magnetic heading on compass 
card (10). 

4. HEADING WARNING FLAG (HOG) - When nag is in view, the 
heading display is invalid. Ifa HOG flag appears and a laleral mlkie 
(HDG, NAV, APR or APR BC) is selected, the Autopilot will be 
dise ngaged . The Autopilot may be re-engaged in the basic wings 
level mode along with any vertical mode. The CWSswitch would be 
used 10 maneuver the aircrafl laleraliy. 
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S. COU RSE BEARING POI NTER • Indicates selected VOR cour~e 
or localizer cour~e on compass card (10). Thc sclel:tcd VOR radial 
or locali1.~r heading remains set on the compas~ card when the 
com pass card (10) rotates. 

6. TO/FROM INDICATOR FLAG· Indicates direction of VOR 
sla tion relative to selected course. 

7. DUAt. GLIDE SLOPE POINTERS· Indicat~ on glide slope seale 
(8) aircraft displacement from glide slope beam ccnler. Glid~ slope 
pointers in view indicate a usable glide slopcsignal is being r~eeivcd . 
The &Iide slope pointers will bias out of view if the glide slope signal 
is lost. 

8. GLIOE SLOPE SCALES - Indicate displacement from glide slope 
beam center. A glide slope deviation bar displacement of 2 dols. 
represents full scale (O.P) deviation above or below glide slop\'. 
beam centerline. 

9. UEADING SELECTOR KNOB ( Q ) - Positions heading bug 
(14) on compass card (10) by rOlaling the heading selector knob. 
The Bug rotates with the compass card . 

10. CO MPASS CARD · Rotates to display heading of airplane wilh 
reference 10 lubber line (3) on HSI. 

II . COU RSE SELECTOR KNOB· Positions course bearing pointer 
(S) on the compass card (10) by rotaling the course selector knuil. 

12 . COU RSE DEVIATION BAR (D·BAR)· The cenler ponion of 
omn; bearing pointer moves laterally to pictorially indicate Ihe 
relationship' of aircraft 10 I he Selecled course. II indicates degrees of 
angular displacement from VOR radials and localizer beams, or 
displacement in naulical miles from RNAV courses. 

13. COU RSE DEVIATION SCALE· A course dcviation bardisplaee· 
ment of S dots r~presents full scale (VOR = ± 100. LOC = !2 1(20, 
RNAV = SNM, RNAV APR = I 1/ 4NM) deviation from beam 
centerlin~. 

14. IIEADING BUG· Moved by ( Q ) knob (9) to sdect desired 
heading. 

ISSt lt;D: AUGUST 11, 1982 REPORT: VB·IIIO 
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KC 107 NON-SLAVEO DIRECTIONAL GYRO 

Figure 7-11 

I. KG 107 NON-SLAVED DlRECTIONALGYRO(DG) - Provides 
• stable visual indica lion of aircraft heading 10 Ihe pilot. The gyro is 
air driven. 

2. LUBBER LINE -Ind icates aircraft magnetic heading on compass 
card (4). 

3. H EADlNG BUG - Moved by ( Q ) knob (S) 10 seleci desired 
heading. , 

4. COM I)ASS CARD - Rotales to display heading of airplane with 
reference to lubber line (2) on DG. 

S. HEADING SELECTOR KNOB ( 0 ) -Positions heading bug 
(3) on compass card (4) by rota ling the heading selector knob. The 
Bug rotates with the compass card. 

6. GYRO AOJUSTM ENT KNOB (PUSH) - When pushed in. allows 
the pilot to manually rotate the gyrocompass card (4) to correspond 
with the magnetic heading indicated by the magnetic compass. The 
unslaved compass card must be manually reset periodically to 
compensate for precessional errors ill the gyro. 

REPORT: VB-IISO ISSUED: AUCUST IJ, 1982 
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I. VOR / LOCfGLlDE SLOPE INDI CATOR - Provides rectilinear 
display of VOR / LOC and glide slope deviation . 

2. COURSE INDEX - Indicates selected VOR course. 
3. COURSE CARD· Indicates selected VOR course under course 

inde,,; . 
4. NA V FLAG· Flag is in view when the NAV receiver signal is inade­

quate. When a NAV nag is present in the navigation indicator(CDI 
or K 1 525A), the autopilot operation is not arrected. The pilot must 
monitor the navigalion indicators for NAV nags to insure that the 
Autopilot and/ or Flight Director arc tracking va lid navigation 
information. 

5. TO/ FROM INDICATOR FLAG - Indicates direction of VOR 
sl"tion relative to selected course. 

6. GLIDE SLOPE DEVIATION NEEDLE - Indicates deviation 
(rom I LS glide slope. 

7. CO URSE DEVlA nON SCALE - A course deviation bardisplacc­
ment of 5 dots represents full sca le (VOR = ! 100

• LQC' = !2 1/ 20
, 

RNAV = 5NM, RNAV APR = 1 1/ 4NM) deviation from beam 
centerline, 

ISSUED: AUGUST 13, 1982 REPORT: V8·1I80 
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8. GLIDE SLOPE SCALE - Indicates displacement rrom glide slope 
beam center. A glide slope deviation needle displacement or S dots, 
represents full scale (O.1") deviation above or below glide slope 
beam centerline. 

9. RECIPROCAL COURSE INDEX - Indicates reciprocal or 
selected VOR course. 

10. OMNJ BEARING SELECTOR (OBS) KNOB - ROlates course 
card 10 selected course. 

II. COURSE DEVIATION NEEDLE - Indicates course devia tion 
from selected omni course or localizer centerline. 

12. GLIDE SLOPE (GS) FLAG - F1ag is in view when the GS receiver 
signal is inadequate. 

2 

AUTOPILOT CONTROL WIIEEL SWITCH CAP 
Figure 7-IS 
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I. AUTOI~llOT CONTROL WHEEL SWITCH CAP - Molded 
plastic unit mounted on the left horn of the pilot's control wheel 
which provides mounting for three switch units associated with the 
autopilot and manual electric trim systems. 

2. MANUAL ELECTRIC TRIM CONTROL SWITCUES - A split 
switch unit in which the left half provides power to engage the trim 
servo clutch and the right halflO controltM direction of motion nf 
the trim servo motor. Both halves of the split trim swi tch must be 
actuated in order for the manual trim to operate in the desired 
direction. When the autopilot is engaged, operation of the manual 
electric trim will automatically disconnect the autopilot. 

J. CONTROL WHEEL STEERING (CWS) BUTTON - When 
depressed, allows pilot 10 manually control the aircraft (disengages 
the servos) without cancellation of any of the selected modes. will 
engage the Flight Director mode if not previously engaged. Auto­
matically $ynchroni;~cs the Flight Director/Autopilot to the pilch 
attitude prescnt when the CWS switch is rt:lcascd, or to the prescnt 
pre5..~ure altitode when operating in the ALThoid mode. Will cancel 
GS ..:uuple. The aircraft must pass through the glide slope to a\low 
GS recouple. 

4. AUTOPILOT DISCONNECT/TRIM INTERRUPT(AP DISC! 
TRIM INTER) Switch - When depressed and released will 
disengage the autopilot and Cia,llcel all operating Flight Director 
modes. When depressed and held will interrupt all c:Jeclrie trim 
power (stop trim motion). disengage the autopilot, and cancel all 
operating Flight Director modes. 

ISSUED: AUGUST Il, 1982 REPORT: VB-II SO 
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The airplane MASTER SWITCH (unelion is unchanged and can 
used in an emergency to shut 0(( electrical powerloall night control systems 
while the problem is isolat,ed . 

. The RADIO POWER switch supplies power to the avionics buss bar or 
the radio circuit breakers and the autopilot circuit breaker. 

The following eircuit breakers are used to protect the (ollowing ele:ments 
o( the King ISO Series Autopilot: 

AUTOPILOT· Supplies power to the KC 192 or the KC 191 
Computer, the autopilot pitch and roll servos, .nd the Pilch Trim 
Circuit Breaker. 

PITCII TRIM ·Supplies power,olhe aUlotrim and manualeleetric 
pitch trim systems. 

COMP·SYSTEM • Supplies power to the optional KCS 5SA 
Compass System. 
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PILOT'S OPERATING HANDBOOK 
AND 

FAA APPROVED AIRPLANE FLIGHT MANUAL 

SUPPLEMENT NO.8 
..oR 

AUXILIARY VACUUM SYSTEM 

This supplement must be attached to the Pilot's Operating Handbook 
and FAA Approved Airplane Flight Manual when the Piper Auxiliary 
Vacuum System is installed in accordance with Piper Drawing No. 8777)-2. 
The information contained herein supplements or supersedes the buic 
Pilot's Operating Handbook and FAA Approved Airplane Flight Manual 
only in those areas listed herein. For limitalions, procedures and 
performance informalion not contained in this supplement, consuilihe basic 
Pilot's Operating Handbook and FAA Approved Flighl Manual. 

FAA APPROVED .,Qlts::h..-..) 
D.H. TROMPLER 
D.O.A. NO. SO-I 
PIPER AIRCRAFT' CO RPORATION 
VERO REACH. FLORIDA 

DATE OF AI'(,ROVAI. 

ISSU.:O: JUI.V 12. 1985 

September 23. 1985 

RJ.:rOHT: VB·1180 
9·7310rS 
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. , hi~ ~urrkmclll ~urrlics infurmatioll neccssa ry Illr the orcra lioll Ill' I he 
airrlillw whcn the orliunal I'ipc r l\uII.ili:l ry Vat:uulU Syslt:1I1 is instililed. I Ill' 
IIllnrnmlinn etJlltaino.:d within Ihis SUrrlclllo.:lI1 i~ In he uso.:d in t:oniunction 
Ihc t:lIU1rlo,;tC handhllOk. 

SU'TION 2· !.IMITATIONS 

lal '1 Ill' illlll.ili;uy Vilt:uum ~y)ICIil is limiled ttl ~Iandby funclion IIl1ly. 
dll nol take off wi,h Ihe enl;im: dlivclI dry air pump inop.:rativc. 

(bl Di!il'unlinuc !lighl in Instrument Melcrological Conditions (IMe) 
if vacuum pressur~ falls below 4.8 In. Ug. 

(e) The auxiliary pumpl molor assembly and elapsed lime indicator 
must be removed from service after 500 hours accumulated operat­
illg lime or 10 years whichever occurs rirsl. 

SI-:CTlON J - .. :~n:HG[NCY PROCEDURES 

tOss OF VACUUM StlCTION 

(a) I.ow ··VAt .. • warning lind "VAC OFF'lights illimunaled : 
V;ICUllrlI SUt:ti tHI gauge ............ dIed 10 Yeriry innr pumr 

(0) II v;u;uum suction gauge below 4.5 inches IItj : 
AUlliliary \'at:uum ~wileh .... .. .. .. .. . ...... push "AUX ON" 

Verify VilCUl/1ll suet inn 4.K 10 5.2 inehes 111.1 ;lIId "Vile lind "VAC 
()I · I··· a Iltllilleiahlf lights nut ilntl M A U X ON" li~hl illuminilletl . 

CA UT/(}N 

{'tllupass errur nUIY CII.Ct:l-U III" whenaulliliary 
\';,eUUIl1 sy~lem is in upetilliun 

(e) Mnllitllr eb:trie;11 IUad - vcrify ;tl":rnallll' t:;'ral'i 1y b nnt b.:UI}! 
':\~'cetkd a ... indical.:d hy Ihe amm.:ler. II required 111m nil 1\1111-
1"\ ..... ·lIlial .:k:~·tril·al etjuirmelll , 

(ll) 1~llId ilt Ih~' eilrli.: ... t nprurtulilly Itl h;I\'': rrim;HY"')I~lem reraired . 
HEI'U""': \ ' R-IIMU ISSl WJ>: JUI.V 12, 19M5 
201S9·'4 
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SECTION 4 - NORMAL PROCEDURES 

(a) Preflight Check. 

I. Turn on battery switch and verify "V AC OFF~ light illumi­
nated. 

NOTE 

Due to the electrical power requirement of the auxiliary 
vaCuum pump it is suggested that the engine be operalingwhile 
making the following checks. 

2. Turn on aU1(iliary vacuum pump and vt:rify "AUX ON" light is 
illuminated and electrical load (appro1(imately 15 amps) on 
ammeter. 

J. Turn or! aU1(iliary vacuum pump and vt:rify "AUX OW light 
extinguished. 

(b) Innight check. - Prior to entering instrument flight conditions : 

I. Turn of( non-asential electral equipment. 

2. Turn on auxilu.ry vacuum pump and verify "AUX OW light 
illuminated and electrical load (approximately IS amps) on 
ammeter. 

J. Turn off auxiliary vacuum pump and verify "AUX ON" light 
extinguished and return 10 normal night. 

NOTE 

For maximum ~""i..:l' lire, avoid continuous non­
emergency operation of the auxiliary vacuum 
pump. 

SECTION 5 - PERFORMANCE 

No change. 

ISStJF,D: JUI .V 12, 19115 RI-:PORT: VB-I 1110 
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