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6.I GENERAL

In ordcr to achieve the prformance and flying characteristics which aß
designed into the airplane, it nust be flown wilh the wcighl and center of
gravi ty (C.G.) posi t ion within the approved operar jng range (envelope).
Although the airplane offers flexibility of loading, it caflnot b€ ftown *ith
the maximum number of adult passengers, full fuel tanks and maximum
baggag€. With the fl€ribility comes responsibilily. The pilot must enswc
that thc airplane is loaded wilhin the loading envelope before he makes a
lakeoff.

Misloading canies consequences for any aircraft. An overloaded air-
plane lvill not take off, climb or cruise as well as a properly loaded one. The
hcavier the airplane is loaded. the less climb p€rformance it will have.

Center of gravity is a determining facior in flight characreristics. If thc
C.C. is too far lorward in any iirplanc, il may be difficull to rotate for
takeoff or landing. If the C.G. is too far aft, the airplan€ may rotate pre-
maturcly on takeoff or tend to pirch up duriüg climb. Longitudinal stability
will be reduced. This can lead to inadvenent stalls and even spins; and spin
recov€ry becomes nore difficult as lhe cenler of gravity moves aft of the
approved linit.

A properly loaded airplane, however, 'rill perform as intended. Beforc
the airplane is licensed, a basic empty weight and C.G. location is computed
(basi€ empty weighl consists of the standard empty weight of the ai.plane
plus the opt ional equipment).  Using the basic empty weight and C.C.
location, th€ pilot can €asily determin€ th€ weight and C.C. position for thc
loaded airplane by computing the total weight and momenl and then deter-
mining whether they are within the approved envelope.
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The basic empty weighl aüd C.C. location are recorded in tbc Werght
and Balance Data Form (Figure 6-5) and the Weighr and Balance Record
(Figure 6-7). The curr€nt values should always be used. Whenever new
equipment is added or any modif ical ion work is done, the mechanic
responsible for the work is rcquired to compule a new basi€ empty weighl
and C.G. position and 10 write these in the Aircraft Log Book and rhe
Weighl and Balance Record. The owner should make sure that it is done.

A weight and bajance calculation is necessary in dekrmining how much
fu€l or baggage can bc boarded so a! |o k€€p within allowable limirs. Check
calculations prior to addinS fucl to insure against impropr loading.

The followirg paSes are forns used in weighing an airplane in pro-
duction and in compuling basic empty weigh!, C.c. posirion, aüd useful
load. Note thal the useful load includes usable fuel, baggage, cargo and
passengers. Following this is thc method for compuling takeoff weight
aod c.c.

63 AIRPLAND WEIGMNG PROCEDURE
At thc tima of litensibg, Piper provides crcb {irplnne with rhe basic

empty weight 6dd center of gravity localion. This dara is supplied by Figurö
GJ.

The removal or addition of equipmenl or airplale modifications can
affect lbo basic empty weight and center of gravity. The following is a
weighing procedure to determine this basic empty weighr and center of
gravily localion:

(a) heparalion

(l) Be certain that all it€ms checked in üe rirplane cquipmcnt
lisl are installed io the propcr location in the airplane.

(2) Remove €xc€ssive dirt, grease, moislure, forcign items such
as rags and lools fiom the drplane before weiglxng.

(3) Defu€l arrplane. Then open all fuel drains unlil !11 remain-
ing fu€l is drained. Operate engine on erch Lrnk until all
undrainable fu€l  is used and engine stops Then add rhc
unusable fuel (2.0 Sallons lo1al, 1.0 galloDs each wing).
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CAUTlON

Whenever lhe fuel system is completely drained
and fucl is rcplenishcd il will bc nccessary to
run the engine for a minimum of 3 minütes äl
1000 RPM on each tank 1o ensure no air exists
in thc fuel supply lines.

(a) Fill wrth oil to full capacily.

(5) Place pi lot  and copi lot  seats in fourth (4th) notch, af i  of
forward posrrion. Put flaps in the fully retracred position
and al l  control  sur laces in the neulral  posi t ion. Tow bäf
should be in the prope. locat ion and al l  enlrance and
baggage doors clos€d.

(6) wcish rhe airplane inside a closed bui lding to pr€vent
crroß in scalc reädings due 1o wind.

(b) Levelins

( l)  with anplane on scales, block main sear ol€o pistons in
th€ fully extended positjon.

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

(c) Weighing - Airplane Basic Enpty Weisht

( l )  with the airplane level and brak€s releas€d, record the
weighl shown on each scale. Deducl thc !are, i[ any, fforn
each readrng.
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Scale Position and Symbol

zught Main Wleel (R)

Lef.Main Wheel (L)

Basic Empty Weight, as Weighed (T)

WEIGHING FORM
Figure 6,I

(d) Basic Empry Weight Cenrer of craviry

(l) The following geomerry applies to the pA 28-l8l airplnne
when it is level. Reitr 1() Leveling paragraph 6.3 (b).

C,G. Arm

Nose Wheel (N)
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lJYel Points
(Fus€lage)

LEVI]LING DIACRA}T
Figure 6,3

Wing L,cadinB Edge

A= 31 .0
B = 109.7

R + L
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(2) The basic empty weight cenrer of gravi ty (as weigh€d
includinS opt ional eqüipment,  ful l  o i l  and unusable fuel)
c:rn be determined by ihe following formula.

C.C. Am = N (A) + (R + L) rB) inches
T

W h c r c  T = N + R + L

6.5 IVF]IGHT AND BAT,ANCE DATA AND RECORD

The Basic Emply Wcight, Ccnter of Gravity Location and Useful Load
Iisrcd in Frgure 6 5 are for the anplane as licensed at the faclo.y. These
f igur.s apply only to the specif ic airplane serial  numbcr and regislral ion

Thc basic empty weight of the a;rplane as licensed at the factory has
been entcred in the weisht and Balance Record (Figure 6-7). This form is
provided to present lhe cunenl status of the airplane basic empty weight and
a  c o m p l e l e  h j s t o r y  o f  p r e v i o u s  m o d i f ' c a t i o n s .  A n y  c h a n g e  t o  t h e
permanently install€d equipm€nt or modification which aff€cls weight or
moment must be entered in the Weisht änd Balance Record.
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6.? WI'TGHT AND BALANCE DETERMINATION FOR FLIGHT

(a) Add the weight ofallitems to be loaded to lhe basic empty weight.
(b) Use thc Lording Craph (Figure 6 13) 1o delcrrninc the mom€nt of

äll items lo be carried in lhe aielane.
(c) Add the rnomenr of all (cms to be loaded to rh€ basic emply weighr

(d) Divide rhe toral momcnt by the total weight to d€termin€ the C.G.

(c) By usine rhe fisures of ilern (a) and itern (d) (above). locate a point
on the C.G. range and weight graph (Figure 6-15). If lhe poinl falls
within the C.G. envelope, the loading Ineets the weight and balance
rcquiremcnts.

W€ight Datum
(Lbs) (Inches) (In-Lbs)

Mom€nt

Basic Emply Weight 15m.0 87.5 139125
Pilol rnd Fronl Passcnser 340.0 80.5 2',t370
Passenseß (Rear Seäts)* 340.0 I  l 8 . l 40154
Füel (48 Callon Maximum) 288.0 95.0 2736{)
Bassase (200 Lbs. Maxrmumr' t42.8
Ramp weisht (2558 Lbs. Nornal,
2138 Lbs. Utihy Maimum) 2558 9 1 . 5 234{XD

For Engine Start, Taii and Run Up -8 95.0 -760
Tateoff weighr (2550 Lbs. Normal,
2130 Lbs. Utiljty Maximum) 2550.0 91 .5 233249
The center of gravity (C.C.) of (his sample loading problem is at 91.5 inches
aft  of  th€ datum l ine. Locate this point (91.5) on the C.G. range and
weight graph. Since this point fal ls within the weight -  C.G. envelope, this
loading mccts the weight and balänce requirements.

IT IS THE RESPONS1BILITY OF THE PILOT AND AIRCRAFT OWNER
TO ENSURE THATTHE AIRPLANE IS LOADED PROPERLY

+Ulilrty Category Operation - No baggage or rear passengers allowed.

SAMPLE LOADING PROBLEM (NORMAL CATEGORY)
Fisure 6-9
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Arm Aft
Weighl Dalun Momenl
(Lbt (lnches) (ln-Lbs)

Basic Empry weight

Pilot and Fronl PassenSer

Passengers (Rear Seats)*

Fuel (48 Gallon Mai(imum.)

Baggage (200 Lbs. Maximurn).

Ranp Weight (2558 Lbs. Nomal,
2138 Lbs. Uiility Maximum)

For Engine Stan, Taxi and Run Up

Tateofr Weighl (2550 Lbs. Nornal,
2130 Lbs. Ulility Maimum)

Tohls musl be within approv.d weighr lnd C.G, limits. Ir is the responsi-
bility of the aielane owner and th€ pilot to insur€ rhat üe airphne is loäded
proFrly. The Basic Ernpty Weight C.C. is nored on the Weighr and Balance
Data Form (Figure 6-5). If üe airplane has been ahered, refer to üe Weighr
and Balance Record for thi! information.

lutility Calegory Operation - No baggage or rear passengers allowed.

WEIGHT AND BALANCE LOADING FORM
Figu.e 6-l I
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LOADING GRÄPH
F-igure 6- ll
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C-C- ENVELOPE
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C.G. RÄNCS AND WEIGHT
Fisure 6-15
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