


















































































































































SECTION 4 
NORMAL PROCEDURES 

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

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 
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 
carburetor icing conditions arc suspected . 
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PIPER AIRCRAFT CORPORATION 
PA-lI-I6I, WARRIOR II 

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 . 

ISSUED; AUGUST IJ, 1911 REPORT: VB-1l1O 
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SECTION. 
NORMAL PROCEDURES 

PIPER AIRCRAFT CORPORATION 
PA-1S-161. WARRIOR II 

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. 

REPORT: VB-Ula .. ,. ISSUED: AUGUST Il, I'll 



PIPER AIRCRAn CORPORATION 
PA·2I-161, WARRIOR II 

'.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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PIPER AIRCRAFT CORPORATION 
PA-za...,., WARRIOR II 

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. 

ISSUED: AUGUST 13, 1912 REPORT: VB·1I10 
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SECTION S 
PERFORMANCE 

PIPER AIRCRAFT CORPORATION 
PA-lI-16l, WARRIOR II 

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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PIPER AIRCRAFT CORPORATION 
PA-1S-.6 •• WARRIOR II 

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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SECTION S 
PERFORMANCE 

PIPER AIRCRAFT CORPORATION 
PA-l~I'I, WARRIOR II 

(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." 

REPORT: V8-IIS0 ... ISSUED: AUGUST 13, 1981 



PIPER AIRCRAFT CORPORATION 
PA-IJ..16I, WARRIOR II 

(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 

ISSUED: AUGUST Il, 1911 REPORT: V8-1I1O 
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SECTION 5 
PERFORMANCE 

PIPER AIRCRAFT CORPORATION 
PA-II-16I, WARRRIOR II 

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-)) 

REPORT: VB-IIIIO 
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PIPER AIRCRAFT CORPORATION 
PA-lI-I61, WARRIOR II 

SECTION S 
PERFORMANCE 

(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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ENGINE PERFORMANCE 
Figure S- IS 
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CLIMB PERFORMANCE 
Figure .s..17 
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FUEL. TIME AND DISTANCE TO CLIMB 
Figure 5-19 
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BEST POWER CRUISE PERFORMANCE 
Figure .5-21 

ISSUt:D: AUGUST Il, 1911 REPORT: VB· IIII 
5-21 

" ~ 
o 
• • • • < 

" • , 
~ 

• , 

~ 
I 
• • 
~ 
• : • • ~ 
C • " < 

~ 
o 



SECTION S 
PERFORMANCE 

• 

PIPER AIRCRAFT CORPORATION 
PA-lI-I6t, WARRIOR II 

. . " . - " • Q 

• : • c • • , 
~ 

• • 
~ • : •• ~ 
• • • o 

~ 
o 

BEST ECONOMY CRUISE PERFORMANCE 
Figure 5-23 

REPORT: V8-IIS0 
5-12 

ISSUED: AUGUST 13. 1981 



PIPER AIRCRAfT CORPORATION 
PA-lI-.'., WARRIOR II 

SECTION 5 
PERFORMANCE 

BEST POWER MIXTURE RANGE 
Figure 5-205 
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BEST ECONOMY MIXTURE RANGE 
Figure 5-27 
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ENDURANCE 
Figure 5-29 
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FUEL, TIME AND DISTANCE TO DESCEND 
Figure 5-31 
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GLIDE "ANGE - NAUTICAL MILES 

GLIDE PERFORMANCE 
Figure .s-)) 
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LANDING DISTANCE 
Figurt 5-35 
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LANDING GROUND ROLL DISTANCE 
Figure 5-37 
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PIPER AIRCRAFT CORPORATION 
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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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PIPER AIRCRAFT CO RPORATION 
PA-l'-.'., WARRIOR II 

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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SECTION 6 
WEIGIIT AND BALANCE 

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

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 
6-' 

(N) 

(R) 

(I.) 

(T) -

WEIGHING FORM 
Figure 6-1 

-
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SECTION 6 
WEIGUT AND BALANCE 

(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(): 

ISSUED: AUGUST Il, 1981 
REVIS.:O: OCTOBER IS, 1911 
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PIPER AIRCRAFT CORPORATION 
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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. 

REPORT: VB-IISO 
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WEIGHT AND BALANCE 

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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riPER AIRCRAFT CORPORATION 
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THIS I'AGE INTENTIONALLY LEFT BLANK 
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.. -

WEIGHT AND BALANCE RECORD 
Figure 6·7 
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WEIGIIT AND BALANCE RECORD (tonI) 
Figure 6-7 (coni) 
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PIPER AIRCRAFT CORPORATION 
PA-ll-l6l, WARRIOR II 

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 

ISSU.:O: AUGUST 11, 1912 
RF.VISED: JULY IS, 19U 
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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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