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6 . I  GENERAL

I n order  to achieve the per formance and f ly ing character is t ics which are
designed into the a i rp lane,  i t  must  be f lown wi th the weight  and center  of
grav i ty  (c .G.)  posi t ion wi th in the approved operat ing range (envelope).
Al though the a i rp lane of fers a f lex ib i l i ty  of  ioading,  i t  c innot le f lown wi th
the maximum number of  adul t  passengers.  fu l l  fue l  tanks and maximum
baggage.  wi th the f lex ib i l i ty  comes responsib i l i ty .  The p i lo t  must  insure
that  the a i rp lane is  loaded wi th in the loading envelope before he makes a
takeoff.

M is loading carr ies consequences for  any a i rcraf t .  An over loaded
airp lane wi l l  not  take of f ,  c l imb or  cru ise as wel l  as a proper ly  loaded one.
The heavier  the a i rp lane is  ioaded,  the less c l imb per for-un. .  i t  wi l l  have.

center  of  grav i ty  is  a determin ing factor  in  f l ight  character is t ics.  l f  the
c.c.  is  too far  forward in  any a i rp lane,  i t  may be d i f f icu l t  to  rotate lor
takeof f  or  landing.  l f  the c.G.  is  too far  af t ,  the a i rp lane may rotate
premature ly  on takeof f  or  tend to p i tch up dur ing c l imb.  Longi tudinal
s tabi l i ty  wi l l  be reduced.  

- [ 'h is  
can lead to inadvertent  s ta l ls  and ev"en spins;

and spin recovery becomes more d i f f icu l t  as the center  of  grav i ty  moves af t
of  the approved l imi t .

,4 '  proper ly  loaded a i rp lane,  however,  wi l l  per form as in tended.  Before
the a i rp iane is  l icensed,  i t  is  weighed,  and a basic  empty weight  and c.G.
locat ion is  computed (basic  empty weight  consists  of  the standard empty
weight  of  the a i rp lane p lus the opt ional  equipment) .  Using the basic  empty
weight  and c.G.  locat ion,  the p i lo t  can determine the weight  and c.G.
posi t ion for  the loaded a i rp lane by comput ing the tota l  weighiand momenr
and then determin ing whether  they are wi th in the approväd envelope.
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The basic empty weight  and C.G. Iocat ion are recordcd in the Weight

and Balance Data Form (Figure 6-5)  and the weight  and Balance Record
(Figure 6-7) .  The current  va lues should a lways be used.  Whenever new

equipment  is  added or  any modi f icat ion work is  done.  the mechanic

responsib le for  the work is  requi red to compute a ncw basic empty weight
and C.G. posi t ion and to wr i te  these in the Ai rcraf t  Log Book and the

weight  and Balance Record.  The owner should make sure that  i t  is  done.

A weight  and balance calculat ion is  necessary in  determin ing how much

fuel  or  baggage can be boarded so as to keep wi th in a l lowable l imi ts .  check

calculat ions pr ior  to  adding fuel  to  insure against  improper loading.

The fo l lowing pages are forms used in weighing an a i rp lane in produc-

t ion and in comput ing basic  empty weight ,  C.G.  pcs i t ion.  and usefu l  load.

Note that  the usefu l  load inc ludes usable fuel '  baggage,  cargo and passen-
gers.  Fol lowing th is  is  the melhod for  comput ing takcof f  weight  and C.G.

6.3 AIRPLANE WEIGHING PROCEDURE

At the t ime of  l icensing,  Piper  Ai rcra l i  Corporat ion provides each

airp lane wi th the basic  empty weight  and center  of  grav i ty  locat ion.  This

data is  suppl ied by Figure 6-5.

The removal  or  addi t ion of  equipment  or  a i rp lane modi f icat ions can

al ' fect  the basic  empty weight  and center  of  grav i ty .  The fo l lowing is  a

weighing procedure to determine th is  basic  empty weight  and center  of

grav i ty  locat ion:

(a)  Preparat ton

(  l )  Be cer ta in that  a l l  i tems checked in the a i rp lane equipment
l is t  are insta l led in  the proper locat ion in  the a i rp lane.

(2)  Remove excessive d i r t ,  grease,  moisture,  fore ign i tems such
as rags and tools  f rom the a i rp lane before weighing.

(3)  Defuel  a i rp lane.  Then open a l l  fue l  dra ins unt i l  a l l
remain ing fuel  is  dra ined.  Operate engine on each tank
unt i l  a l l  undrainable fuel  is  used and engine stops.  Then
add the unusable fuel  (5.0 gal lons tota l .  2 .5 gal lons each
w lng r .
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CAUTION

Whenever the fuel  system is  complete ly  dra ined
and fuel  is  replenished i t  wi l l  be necessary to run
the engine for  a min imum of  3 minutes at  I000
RPM on each tank to insure no a i r  ex is ts  in  the
fuel  supply hnes.

(4)  F i l l  wi th o i l  to  fu l l  capaci ty .

(5)  Place p i lo t  and copi lo t  seats in  four th (4th)  notch.  af t  o f
forward posi t ion.  put  f laps in  the fu l ly  ret racred posi t ion
and a l l  contro l  sur faces in  the neutra l  posi t ion.  i -ow bar
should be in  the proper locat ion and a l l  entrance and
baggage doors c losed.

(6)  Weigh the a i rp lane ins ide a c losed bui ld ing to prevent
errors in  scale readings due to wind.

(b)  Level ing

(  l )  Wi th a i rp lane on scales,  b lock main gear o leo p is tons in  the
fu l ly  extended posi t ion.

(2)  l -evel  a i rp lane ( refer  to  F igure 6-3)  def la t ing nose wheel
t l re ,  to  center  bubble on level .

(c)  Weighing -  Ai rp lane Basic Empty Weight

( l )  Wi th the a i rp lane level  and brakes re leased.  record the
weight  shown on each scale.  Deduct  the tare.  i f  anv.  f rom
each readine.
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Scale Posi t ion and Symbol
Net

Weight

Nose Wheel  (N)

Right  Main Wheel  (R)

Left Main Wheel (L)

Basic Empty Weight, as Weighed (T)

WEIGHING FORM
Figure 6-l

(d) Basic Empty Weight Center of Gravity

( l )  The fo l lowing geometry appl ies to the PA-28RT-2017
airplane when it is level. Refer to Leveling paragraph
6.3 (b) .

R + L

LEVELING DIAGRAM
Figure 6-3

Level  Points
(Fuselage Lef t  S ide)

t . ) ' @
.-----.---.1_

Wing Leading Edge

The datum is  78.4 inches
ahead of  the wing leading
edge at  the in tersect ion of
the st ra ight  and tapered
sect ion.

r  5 .6
109.7
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(2) The basic empty weight center of gravity (as weighed
including optional equipment, full oil and unusable fuel)
can be determined by the following formula:

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

W h e r e :  J : | f  + P + l

6.5 WEIGHT AND BALANCE DATA AND RECORD

The Basic Empty Weight, Center of Gravity Location and Useul Load
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 th€ current status of the airplane basic empty weight
and a complete history of previous modifications. Any change to the
permanently installed equipment or modification which affects weight or
moment must be entered in the Weight and Balance Record.

ISSUED: NOVEMBER 30, l97t
REYISED: SEPTEMBER 30. l9ts

REPORT: VB-9,10
6-5



P I P E R  A I R C R A F T  C O R P O R A T I O N
P. , \ . 28RT .2OIT ,  TT :RBO ARROW IV

S E C T I O N  6
W E I G H T  A N D  B A I , A N C E

6.7  \ I 'E IGHT AND BALANCE DETERMINATION FOR F I , IGHT

( a )  A d d  t h c  r i e  i g h t  o I  a l l  i r e m s  r o  b e  l o a d e d  r o  r h c  b a s i c  c m p r l  * e i g h t .( b )  i  s c  r h e  l . o a d i n g  c i r a p h  ( F i g u r e  6 - 1 3 ) t o  d c t r , i n r i n c  r h c  i , o m c n r  o t
l l l  i t cn t s  t o  bc  ca r r i cd  i n  t he  a i r r r l ane .

( c )  A d d  t h c  n r o m c n t  o l  a l r  i t c m s  t .  b e  r o a d e d  t o  r h e  b a s r c c n r p t ' * c r u h t
m o m c n t .

(d )  I ) i r i dc  rhe  ro ra r  m ,men t  b - l  t he  t o ta r  w ' c i gh r  t o  c r c r c rn r i nc  t hc  ( . .G .
l oca t i on .

( c )  B r  u s i n g  t h e  l ' i g u r e s  o f  i t e m  ( a ) a r r i j  i t e m  ( d ) ( a b o r c ) .  l o c a r e  1  p ( ) t n r
o n  r h c  C . G .  r a n g e  a n d  w e i g h t  g r a p h  ( F i g u r c  6 _ 1 5 ) .  l f  t h c  p o i n r  f  a l l s
n r th in  t he  c . c i .  en r ' e l opc .  rhe  l oad ing  mce ts  t he  * c igh t  u , i , i  h , r ron . .
r cqu l remen ts .

A r m  A l r
[)a t r"r nt

{  |  nchcs )
\ l  o r n c n l

|  (  I  n - t - bs t

Bas i c  Empt l  We  i gh t

and  F ron t  Passengc r

Passcnsc rs  (Rea r  Sea ts )

F  uc l ( i a l l o n s  M a r i m u m )

Baggage  (200  t . bs .  Max imum)

Ranrp  Wr . i gh t  ( 2912  t_bs .  Max in run r ) 29 12.0

F uc l  a l l o . " l ance  to r  cng ine
a n d  r u n - u p

I  akeo { ' f  Wc igh t
( 2 9 0 0  l . h s  M a x i n r u m )

t61221

l ' - ' l ; ( )

29640

_\4 :  /

1 6 7 8  l t i

29m.{} 9 1 0 16fi{.r l
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I ]  I S  I  H E  R E S P O N S I B I I , I I Y  O F T H E P I I , O I ' A N D A I R C R A F I  O W N E Rf O  I N S L l R E  T H A I  I  H E  A I R P L A N E  I S  L O A D E D  P R O P E R i Y

S A M P L E  L O A D I N G  P R O B L E M  ( N O R M A L  C A T E G O R Y )
Figure 6-9

' I ' he  
cen rc r  o lg rav i t l  (C .G )  o i  t h i s  san rp le  l oad ing  p rob le  rn  i s
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Basic Empty Weight

Pilot and Front Passenger

Passengers (Rear Seats)

Fuel  (72 Gal lons Maximum)

Baggage (200 Lbs.  Maximum)

Ramp Weighr (2912 Lbs. Maximum)
Fuel al lowance for engine start .  taxi .
and run-up

Total Loaded AirPlane
(2900 Lbs.  Maximum)

REPORT: VB-940
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WETGHT AND BALANCE LOADING FORM
Figure 6- I l

Arm Aft
Weight  Datum Moment
(Lbs)  ( lnches)  ( ln-Lbs)

ISSUED: NOVEMBER 30, 197E
REVISED: JULY 15'  1982

Totals  must  be wi th in approved weight  and C.G. l imi ts .  l t  is  the responst-

bil i ty of the airplane owner and the pilot to insure that the airplane is loaded

proier ty , .  The üasic  Empry Weight  C.G. is  noted on the Weight  and Balance

buä för* (Figure 6-5). If the airplane has been altered, refer to the Weight

and Balance Record for this information.



PIPER A IRCRAFT CORPORATION
PA-2ERT.2OIT,  TTIRBO ARROW IV

SECTION 6
W E I G H T  A N D  B A I - A N C E

6
o
z
fo
I
F
I
g
UJ
3
o
o
J

zr50

400

3so

300

250

200

150

100

50

o
10 15 20 25 30 35 40

MOMENT/1OOO (POUNDS-|NCHES)

LOADING GRAPH
Figure 6-13

ISSUED: NOVEMBER 30. 1978 REPORT: V8-940
6-11



SEC 'T ION 6
WI IG I I I '  AN  D  I }A I -ANCI i

I ' I  PI 'R AI I i  CR AF-1 '  C]OR POIT ATI0N
PA-28 t tT -201T ,  ] ' t rRB( )  ARI iOW IV

9 39 29 19 0
2 9 O O  L B S .  M A X .  G H O S S  W T . '  2900

._-__-.-____ _2600

- - - - . - - , - - - -  2500

2400

_ ___ 2300

__*,__ 22OO

-  3 ' -  zooo

g____F __ r goo
E o- -

- F  -  -  - ä - - - 1 8 0 0

5 --- r ooo

W E I G H T
VS

C . G .  E N V E L O P E

R I i l 'OR' l ' :  V l ] -940
6-12

87r,

8 5  8 6  8 7  8 8  8 9  9 0  9 1  9 2  9 3

C . G .  L O C A T I O N  { I N C H E S  A F T  D A T U M )

8 8

( ] . ( ; .  I IANGI i  AND WI i IGH ' t
l : i gu rc  6 -  |  5

lSSt l ! l I ) :  NOVI ' lMBM 30.  l97t t
REVTSED:  AUGUST 22 .  1980



PIPf,R AIRCRAFT CORPORATION
PA-28RT-2OIT, TURBO ARROW IV

SECTION 6
WEIGHT AND BALANCE

6.9 INSTRUCTIONS FOR IJSING THE WBIGHT AND BAI,ANCE
PLOTTER

Thisplotter is provided-to enable the pilor quickly and conveniently to:
(a) Determine the total weight and C.G. position.
(b) Decide how to change his load if his f irst loading is not within the

allowable envelope.

Heat can warp or ruin the piotter if i t is left in the sunlight. Replace-
ment plotters may be purchased from piper dealers and disti ibutors.

The "Basic Empty weight and center of Gnavity" location is taken from
the weight and Balance Form (Figure 6-5), the weight and Balance Record
(Figure 6-7) or the latest FAA major repair or alteration form.

The plotter enables the user to add weights and corresp,tnding moments
graphically. 'rhe 

effect of adding or disposing of usefui ioaa can easiiy be
seen.. The plotter does not cover the situation where cargo is loaeled in
locations other {han on the seats or tn the baggage compartrnents.

Brief instruciions are given on the protter itself. To use it, f irsr plot a r
point on the grid to locate the basic weight and c.G. location. This än be 

r
put on more or iess permanently because it wil l not change unti l the airplane
is mociif ied. .Next, position the zero weight end of uny-on. of the loäding
slots over this point" Using a pencil, draw a l ine along lhe slot to the weighl
which wii l be carried in that location. Then positionihe .ero weight end of
the next slot over the end of this l ine aq,l draw another l ine represinting the
weight whlch wrll be iocated in this second posrtion. when all ihe ioads have
been dnara'n in this rnanner, the final end of the segmenied l ine locates the
total ioad and the c.G- aositiorr of the airplane foi takeoff. If this point is
not within the allowabie errveiope it wij l be necessarv to remove fuel,
baggage, or passengen 

llA/or to rearrange baggage anä passengers to get
the final point to fall within the envelope.

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

ISSUED: AUCUST 22. ß8A
REVISED: JULY 15. t9E2
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S,AMFLE PR.OBI,EM

A sample problem wi l l  demonstrate the use of  the weight  and balance
piot ter .

Assume a basic  weight  and C.G. locat ion of  1600 pounds at  88.00 inches
respectively. We wish to carry a pilot and 3 passengers. Two men weighing
180 and 200 pounds wi l l  occupy the f ront  seats,  and two chi ldrenweighing
B0 and 100 pounds wi l l  r ide in  the rear .  Two sui tcases weighing 25 pounds
and 20 pounds respect ive ly ,  wi l l  be carr ied in  the rear  compartment .  We wish
to carry 60 gallons of fuel. Will we be within the safe envelope?

(a)  Place a dot  on the p lot ter  gr id  at  1600 pounds and 88.00 inches to
represent  the basic  a i rp lane.  (See i l lust rat ion.)

(b)  Sl ide the s lot ted p last ic  in to posi t ion so that  the dot  is  under the s lot
for the forward seats, at zero weight.

(c)  Draw a l ine up the s lot  to  the 380 pound posi t ion (  180 + 200) and
put  a dot .

(d)  Cont inue moving the p last ic  and p lot t ing points to account  for
weight in the rear seats (80 + 100), baggage compartment (45), and
fuel ranks (360).

(e) As can be seen from the i l lustration, the final dot shows the total
weight  to  be 2565 pounds wi th the C.G. at  90.94.  This is  wel lwi th in
the envelope.

(0 There wil l be room for more fuel.

As fuel is burned off, the weight and C.G. wil l follow down the fuel l ine
and stay wi th in the envelope for  landing.

lnrtoRr: vB-940
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SAMPLE PROBLEM

29OO LBS. MAX. GROSS WT.
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