





























































































































































































































PIPER AIRCRAFT CORPORATION SECTION 4
PA-28-161, WARRIOR II NORMAL PROCEDURES

4.31 APPROACH AND LANDING (See charts in Section 5)

Check to insure the fuel selector is on the proper (fullest) tank and that
the seat backs are erect. The seat belts and shoulder harnesses should be
fastened 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 K1AS with a final-approach speed of 63 KIAS with flaps extended tc
40°, The flaps can be lowered at speeds up to 103 KIAS, if desired.

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

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

Normally, the best technique for short and slow landings is to use full
flap and enough power to maintain the desired airspeed and approsch flight
path. Mixture should be full RICH, fuel on the fullest tank, and electric fuel
pump ON. Reduce the speed during the flareout and contact the ground
close to the stalling speed. After ground contact hold the nose wheel off as
long as possible. As the airplane slows down, gently lower the nose and
apply the brakes. Braking is most effective when flaps are raised and back
pressure is applied to the control wheel, putting most of the aircraft weight
on the main wheels. In high wind conditions, particularly in strong cross-
winds, it may be desirable to approach the ground at higher than normal
speeds with partial or no flaps.
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-28-161, WARRIOR 1I

4.33 STOPPING ENGINE

Al the pilot’s discretion, the flaps should be raised and the clectric fuel
pump turned OFF. The air conditioner and radios should be turned OFF,
and the engine stopped by disengaging the mixture control lock and pulling
the mixture control back to idle cut-off. The throttle should be left full aft
to avoid engine vibration while stopping. Then the magneto and master
switches must be turned OFF.

NOTE

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

NOTE

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

4.35 PARKING

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

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

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-28-161, WARRIOR 11 NORMAL PROCEDURES

37 STALLS

The stall characteristics are conventional. An approaching stall is
indicated by a stall warning horn which is activated between five and ten
KTS above stall speed. Mild airf[rame bulfeting and gentle pitching may
also precede the stall.

The gross weight stalling speed with power off and full laps is 44 KI1AS,
With the flaps up this speed is increased. Loss of altitude during stalls varies
from 100 to 275 feet, depending on configuration and power.

NOTE

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

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

4.39 TURBULENT AIR OPERATION

In keeping with good operating practice used in all aircraft, 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, (See
Subsection 2.3)

4.41 WEIGHT AND BALANCE
It 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 flight.

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

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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PIPER AIRCRAFT CORPORATION SECTION ¢
PA-18-161, WARRIOR 11 PERFORMANCE

SECTION 5
PERFORMANCE

5.1 GENERAL

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

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

5.3 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

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

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

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

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

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION § PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, WARRIOR 11

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

WARNING

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

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 5
PA-28-161, WARRIOR 11 PERFORMANCE

5.5 FLIGHT PLANNING EXAMPLE
(a) Aircraft Loading

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

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

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

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

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

(1) Basic Empty Weight 1391 Ibs.
(2) Occupants (4 x 170 Ibs.) 680 Ibs.
(3) Baggage and Cargo 50 Ibs.
(4) Fuel (6 Ib/gal x 30) 180 Ibs.
(5) - Takeoff Weight 2316 lbs.

(6) Landing Weight
(a)(5) minus (g)(1), (2316 Ibs.
minus 136.8 |bs, 2179.2 lbs.

The takeoff weight is below the maximum of 2440 Ibs., and the weight
and balance calculations have determined that the C.G. position is within
the approved limits.

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION § PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-28-161, WARRIOR 11

(b) Takeoff and Landing

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

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

Apply the departure airport conditions and takeoff weight to
the appropriate Takeoff Performance graph (Figures 5-7 and
5-9 or 5-11 and 5-13) to determine the length of runway necessary
for the takeofl and/or the barrier distance.

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

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

Departure Destination
Airport Airport

(1) Pressure Altitude 1500 ft. 2500 ft.
(2) Temperature 27°C 24°C
(3) Wind Component 15 KTS 0 KTS
(Headwind)
(4) Runway Length Available 4800 ft. 7600 ft.
(5) Runway Required 2100 ft.* 1135 ft.**
NOTE

The remainder of the performance charts 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 performance.

*reference Figure 5-9
**reference Figure 5-35

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 5
PA-28-161, WARRIOR II PERFORMANCE

(c) Climb

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

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

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

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

(1) Cruise Pressure Altitude 5000 ft.
(2) Cruise OAT 16°C
(3) Time to Climb (12.0 min. minus

3.0 min.) 9.0 min.*
(4) Distance to Climb (16.0 miles minus

4.0 miles) 12.0 miles*
(5) Fuel to Climb (3 gal. minus 1.0 gal.) 2.0 gal.®

(d) Descent

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

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

*reference Figure 5-19

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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PERFORMANCE PA-28-161, WARRRIOR 11

(¢)

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

The values obtained by proper utilization of the graphs for the
descent segment of the example arc shown below,
(1) Time to Descend

(7.5 min. minus 4.5 min.) 3.0 min.*
(2) Distance to Descend
(13.5 miles minus 8.0 miles) 5.5 miles*
(3) Fuel to Descend .
(1.0 gal. minus .5 gal.) .5 gal.*
Cruise

Using the total distance to be traveled during the flight, subtract
the previously calculated distance to climb and distance to descend
to establish the total cruise distance. Refer to the appropriate Av
Lycoming Operator’s Manual when sclecting the cruisc poy

_setting. The established pressure altitude and temperature values

and the selected cruise power should now be utilized to determine
the true airspeed from the Cruise Performance graph (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 fuel is found by multiplying the cruise
fuel consumption by the cruise time.

The cruise calculations established for the cruise segment of the
flight planning example arc as follows:
(1) Total Distance 300 miles
(2) Cruise Distance
(e)(1) minus (c)(4) minus (d)(2),
(300 minus 12 miles minus 5.5 miles) 2825 m’

*reference Figure 5-31

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 5
PA-28-161, WARRIOR 11 PERFORMANCE

(N

(8

(3) Cruise Power Best Economy Mixture 75% rated power

(2625 RPM)
(4) Cruise Speed 118 KTS TAS*
(5) Cruise Fuel Consumption 8.5 GPH

(6) Cruise Time

(e)(2) divided by (e)(4), (283.5

miles divided by 118 KTS) 2,39 hrs.
(7) Cruise Fuel

(e)(5) multiplied by (e)(6), (8.5

GPH mulitiplied by 2.40 hrs.) 20.3 gal.

Total Flight Time

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

The following flight time is required for our flight planning
example.
(1) Total Flight Time
(c)(3) plus (d)(1) plus (e)(6), ;
(.15 hrs. plus .05 hrs. plus 2.39 hrs.) 2.59 hrs.

Total Fuel Required

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

The total fuel calculations for the example flight plan arc
shown below.
(1) Total Fuel Required
(c)5) plus (d)(3) plus (e)7),
(2.0 gal. plus .5 gal. plus 20.3 gal.) 22.8 gal.
(22.8 gal. multiplied by 6 1b/gal.) 136.8 Ibs.

*reference Figure 5-23
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H GLIDE PERFORMANCE
ASSOCIATED CONDITIONS: H
WEIGHT 2440 LBS. PROP WINDMILLING |} HeH
1] FLAPS 0* NO WIND
Bhas 73 KIAS 1111
- Example: - HHHHH
:E Cruise pressure altitude: 5000 fi.
i+ Terrain pressure ahitude: 2000 h.
1 Glide distance (9.5 miles minus 3.9 miles): 5.6 ical miles T
12000 ' HH :‘ HHH
10000
~ HH T
w H
[T} |
“ sooo
1 HE H ]
“ L
o
= H HHE .
= H
= eo00 H
= Bau H ahgs
w CRUISE T
x be 1
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2 i [ I i
o 4000 N
g T
2000 {11 2
11 : {4 4
SEA LEVEL -
o [ 10 15 20 28
GLIDE RANGE — NAUTICAL MILES
GLIDE PERFORMANCE
Figure 5-33
ISSUED: AUGUST 13, 1982 REPORT: VB-1180

5-27



PIPER AIRCRAFT CORPORATION
PA-28-161, WARRIOR 11

‘A4 — HIIHEYE ‘14 0§ HIAD IDNVLISIO ONIONYT

PERFORMANCE

SECTION 5

“S1% — ANIM ‘SE1— LHOIAM » — "dW3L HIV 3QISLNO
B T TS 00LL gagy 006L ooz 0042 5077 992 g0pz 0 O Oz 0L O OL° OZ OE OF
“w..m.i.? ﬂﬁ 35 T AHH : T s sasasasas
: : s ireee:
= G
ooe
-
= ses: i}
oooL : s =
:
m L LK
b <
00z4 19, zH = 25 Hs
umﬁo G 2 5 g
HS% | e e
S o s sees sss 22sas
= 1 L
e - gt 1= -
g' m_ L & - - w bt LUILLYL . . | <
e s : 2 o0 2222
LY s Re0conD Saasiet W SEL | 018Q Y 0F 040 e3URISIQ
* HH ‘9G] BLLZ ubepp Burpu
] 1 09 £9 —— S1% O Py Lodsie uonRUNSE]
= SYIXN — Q334§ HOVOUIdY : e .97 [inRIedwel Lodiie uouRUNSIQ
: s e EmSeette sat = " DOSZ #PNINIE LIOAIE UONBUISE]
: Sasesssss:  ERETEesnasiaaasaansi mmns ! “oduwexy
: HE WNWIXYW "AVMNNE AHO 13A31 O3AVd e
« O * SdV1d "440 HIMOd et
‘SNOILIONOD Q3LVIO0SSY T
- s e
sanaiill FONVLSIA ONIANYT Seseees

L91L-82-Vd

ISSUED: AUGUST 13, 1982

Figure 5-35

LANDING DISTANCE

REPORT: VB-1180

5-28



SECTION §
PERFORMANCE

‘14 — 7104 ONNOUD ONIONYT

PIPER AIRCRAFT CORPORATION

PA-28-161, WARRIOR 11

*SAN — ONIM '$871 — LHDIIM 2. — "dW3l HIV 3QISLNO
0oL 0081 o0LT 00CT
E- 19 oL ] ] ooel 000T 00TT oovZ Oy OC [:14 oL -] OL- O OC O
225 : e 25 = S
w ! -+ - L Ty T
)
8
-
s me - .
) um - n -
H -+ HH sam &
- L T1i1 —w
= = 1
- -+ H o T H
o - 2 Lo ' Iy
T T - - -+ — + s
- 1 T r.rl H -t 1
o =it " annans;
o009 5 22 = : ud
u.l T T
N c - I
I : — ais
' S Y .Ph-ﬂ - 4 -t -
- LE .
- - e -»” . - ‘|
- T -... e ' e 1 po—
Sestesa Nt = = .M
g §O = ! ‘i ST ‘oY puncio
3= 1 - 81 6L17 '14Bapn Buipue
= It SiN 0 :puim Lodne uonRUNSRQ
md..w:..u_uu,n,-. minhﬁ:a:__d_ a2 ‘8JNRIedW 8] LIOdIIR UORUNSEQ
it TRE T oy T Ev FEEFEEAEEE '3 00SZ 9PNIINE 9insseid Lodne uonsunseq
i ARRANASARARRAAREY) TTT AL IARARBERAR! . &
T NINYHE WNNIXYN AVMNNYE AHO 13A371 Q3AVd o dweg
_ 0¥ - §dV14 "440 WIMOd S
3 :SNOILIONOD QILVIDOSSY
SR IO NVY.LSIA TI0H ANNOHD ONIAGNYT T
-

Figure 5-37
REPORT: VB-1180
5-29

LANDING GROUND ROLL DISTANCE

ISSUED: AUGUST 13, 1982



L 47




TABLE OF CONTENTS
SECTION 6

WEIGHT AND BALANCE

Paragraph Page
No. No.
6.1 Genertll. ;oo vEin e T R R IS 6-1
6.3 Airplane Weighing Procedure .. .........coivvininnnn. 6-2
6.5 Weight and Balance Data and Record ................ 6-6
6.7 Weight and Balance Determination for Flight ......... 6-11
6.9 Instructions for Using the Weight and Balance
PIOWETY oomsiwmus waioimamsin v sstos sea e i s s 6-15
Equipment List (Form 240-0009) ............. Supplied with

aircralt paperwork

REPORT: VB-1180
6-i






PIPER AIRCRAFT CORPORATION SECTION ¢
PA-28-161, WARRIOR 1l WEIGHT AND BALANCE

SECTION 6
WEIGHT AND BALANCE

6.1 GENERAL

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

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

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

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

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
6-1
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The basic empty weight and C.G. location are recorded in the Weight
and Balance Data Form (Figure 6-5) and the Weight and Balance Record
(Figure 6-7). The current values should always be used. Whenever new
equipment is added or any modification work is done, the mechanic
responsible for the work is required to compute a new basic empty weight
and C.G. position and to write these in the Aircraft Log Book and the
Weight and Balance Record. The owner should make sure that it is done.

A weight 2nd balance calculation is necessary in determining how much
fuel or baggage can be loaded so as to keep within allowable limits. Check
calculations prior to adding fuel to insure against improper loading,

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

C.G.

6.3 AIRPLANE WEIGHING PROCEDURE

At the time of licensing, Piper Aircraft Corpoﬁlion provides each
airplane with the basic empty weight and center of gravity location. This
data is supplied by Figure 6-5.

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

gravity location:
(a) Preparation

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

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

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, WARRIOR Il WEIGHT AND BALANCE

(3) Defuel airplane. Then open all fuel drains until all remain-
ing fuel is drained, Operate engine on each tank until all
undrainable fuel is used and engine stops. Then add the
unusable fuel (2.0 gallons total, 1.0 gallon each wing).

CAUTION

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

(4) Fill with oil to full capacity.

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

(6) Weigh the airplane inside a closed building to prevent
errors in the scale readings due to wind,

(b) Leveling

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

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

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 6 PIPER AIRCRAFT CORPORATION
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(c) Weighing - Airplane Basic Empty Weight

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

Scale Net
Scale Position and Symbol Reading Tare Weight
Nose Wheel (N)
Right Main Wheel (R)
Leflt Main Wheel (L)

Basic Empty Weight,
(as Weighed) (T) - -

WEIGHING FORM
Figure 6-1

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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(d) Basic Empty Weight Center of Gravity

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

C G. Arm —
Level Points
tFuselage)
%4 - e
7_’
4
=
E . )
E Wing Leading | dge
©
N . R+L
il A= 310
= 109.7
8 - B =10

LEVELING DIAGRAM
Figure 6-3

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

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

Where: T=N+R + L

REPORT: VB-1180
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SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-28-161, WARRIOR 11

6.5 WEIGHT AND BALANCE DATA AND RECORD

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

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

ment List.

REPORT: VB-1180 ISSUED: AUGUST 13, 1982
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-28-161, WARRIOR 1l WEIGHT AND BALANCE

MODEL PA-28-161, WARRIOR 11

Airplane Serial Number

Registration Number

Date

AIRPLANE BASIC EMPTY WEIGHT

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

Actual
Standard Empty Weight* Computed

Optional Equipment

Basic Empty Weight

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

AIRPLANE USEFUL LOAD — NORMAL CATEGORY OPERATION
(Ramp Weight) - (Basic Empty Weight) = Uselul Load
Ibs.

n

(Normal Category: (2447 lbs) - ( Ibs.)

(Utility Category: (2027 Ibs) - ( 1bs.) 1bs.

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

WEIGHT AND BALANCE DATA FORM
Figure 6-5

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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WEIGHT AND BALANCE RECORD
Figure 6-7
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WEIGHT AND BALANCE RECORD (cont)
Figure 6-7 (cont)
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6.7 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

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

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

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

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

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

Arm Aft
Weight | Datum | Moment
(Lbs) (Inches) | (In-Lbs)
Basic Empty Weight 1500 85.9 128850
Pilot and Front P_asscngcr 340.0 80.5 27370
- Passengers (Rear Seats)* 340.0 118.1 40154
Fuel (48 Gallon Maximum) y 267 95.0 25365
Baggage® (200 Lbs. Maximum) 142.8
Ramp Weight (2447 Lbs. Normal,
2027 Lbs. Utility Maximum) 2447 90.6 221739
Fuel Allowance
For Engine Start, Taxi and Run Up -7 95.0 -665
Takeoflf Weight (2440 Lbs. Normal,
2020 Lbs. Utility Maximum) 2440 90.6 221074

The center of gravity (C.G.) of this sample loading problem is at 90.6 inches
alt of the datum line. Locate this point (90.6) on the C.G. range and
weight graph. Since this point falls within the weight - C.G. envclope, this
loading meets the weight and baliance requirements.

I'TIS THE RESPONSIBILITY OF THEPILOT AND AIRCRAFT OWNER
" VO INSURE THAT THE AIRPLANE IS .LOADED PROPERLY.

“*Utility Category Operation - No baggage or afl passengers allowed.

SAMPLE LOADING PROBLEM (NORMAL CATEGORY)
Figure 6-9

ISSUED: AUGUST 13, 1982 REPORT: VB-1180
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SECTION 6 PIPER AIRCRAFT CORPORATION
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Arm Aft
Weight | Datum | Moment
(Lbs) (Inches) | (In-Lbs)

Basic Empty Weight

Pilot and Front Passenger 80.5
Passengers (Rear Seats)* 118.1
Fuel (48 Gallon Maximum) 95.0
Baggage* (200 Lbs. Maximum) 142.8

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

Fuel Allowance -7 95.0 -665
For Engine Start, 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 responsi-
bility of the airplanc owner and the pilot to insure that the airplane is loaded
properly. The Basic Empty Weight C.G. is noted on the Weight and Balance
Data Form (Figure 6-5). If the airplane has been altered, refer to the Weight
and Balance Record for this information.

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

WEIGHT AND BALANCE LOADING FORM
Figure 6-11
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SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENT 8 PA-28-161, WARRIOR 11

SECTION 6 - WEIGHT & BALANCE

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

SECTION 7 - DESCRIPTION AND OPERATION

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

The auxiliary pump is mounted on the forward side of the firewall and
connects to the primary system at a manifold downstream of the vacuum
regulator. Isolation of the primary and auxiliary systems from each otheris
accomplished by check valves on each side of the manifold. The primary
system vacuum swilch is located on the regulator and senses vacuum
supplied to the gyros. '

A control switch (labeled AUX YAC) for the auxiliary pump system i.
located on the right side of the instrument panel near the vacuum suction
gauge. The control switch operating modes are “push-for-on” and "push-for-
off”.

The switch button incorporates two annunciator light sections labeled
VAC OFF and AUX ON. The VAC OFF section is controlled by a vacuum
switch in the primary pneumatic system and illuminates anamber light when
the engine driven pump is inoperative or when the system vacuum falls below
the switch activiation level. The AUX ON section is controlled by a vacuum
switch on the manifold and illuminates a blue light when the auxiliary pump
is operating and creating a vacuum in the system. When the auxiliary pump
is activated at high altitude, or if the system has developed air leaks, the AUX
ON light may fail to illuminate. This indicates that the system vacuum isstill
below the AUX ON switch activation level even though the auxiliary pump
is operating. The annunicator lights do not incorporate a press-io-test
feature, if the lights do not illuminate as expected, check for burned out
lamps, replace with MS25237-330 bulbs and retest the system. .

System electrical protection is provided by a 20 amp circuit breaker in
the pump motor circuit and a 5 amp circuit breaker in the annunciator light
circuit. The breakers are mounted on the circuit breaker panel.

REPORT: VB-1180 ISSUED: JULY 12, 1985
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PIPER AIRCRAFT CORPORATION SECTION 10
PA-28-161, WARRIOR 11 OPERATING TIPS

SECTION 10

OPFRATING TIPS

10.1 GENERAL

This section provides operating tips of particular value in the operation
of the Warrior 11.

10.3 OPERATING TIPS

(a) Learn to trim for takeolf so that only a very light back pressure on
the control wheel is required to lift the airplane off the ground.

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

(c) Flaps may be lowered at airspeeds up 1o 103 KIAS. To reduce flap
operating loads, it is desirable to have the airplane at a slower speed
before extending the flaps. The flap step will not support weight if
the flaps are in any extended position. The flaps must be placed in
the “UP™ position belore they will lock and support weight on the
step.

(d) Before atlempting to reset any circuit breaker, allow a two to five
minute cooling off period.

(¢) Belore starting the engine, check that all radio switches, light
switches and the pitot heat switch are in the off position soas not to
create an overloaded condition when the starter is engaged.

(N Anti-collision lights should not be operating when flying through
cloud, fog or haze, since the reflected light can produce spatial
disoricntation. Strabe lights should not be used in close proxinity
to the ground such as during taxiing, takeoff or landing.

ISSUED: AUGUST 13, 1932 REPORT: VB-1180
. 10-1



SECTION 10 PIPER AIRCRAFT CORPORATION
OPERATING TIPS PA-28-161, WARRIOR 1l

(2)

(h)

M

)

The rudder pedals are suspended [rom a torque tube which extends
across the fuselage. The pilot should become familiar with the

proper positioning of his feet on the rudder pedals so as to avoid

interference with the torque tube when moving the rudder pedals or
operating the toe brakes.

In an effort to avoid accidents, pilots should obtain and study the
safety related information made available in FAA publications such
as regulations, advisory circulars, Aviation News, AIM and safety
aids.

Prolonged slips or skids which result in excess of 2000 f1. of altitude
loss, or other radical or extreme maneuvers which could cause
uncovering of the fuel outlet must be avoided as fuel flow inter-
ruption may occur when tank being used is not full.

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