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6.1 CENERAL

In order lo achieve thc performance and flying characlerislics which arc
designed inlo lhe airplane. i t  must be f lown wi lh lhc wcight and center oi
güvi ty (C.G.) posi l ion within lhe approved operf l ing ranrc (cnvclopc).
Although the ai .plrne orcrs r  f lexibj l i ty of  lon( l ing, i r  c innot bc nown wir l )
the maxirnüm number of adult  passengers, l i r l l  l lc l  t rnks rnd nxxinrum
baggage. With this loadi g l lcxibi l i ry coinc\ rc\ torsibi l i ly. ' lhc pi lol  nrusl
i rsu.e thar rhe airplane is loaded wirhiü rhe lording cnvelope bcforc

Misloading carries consequences for any aircrafl. An overloaded air-
plane will nol lake ofl, clirnb or c ise as *cll as a properly loaded one. The
heavierthe airplare js loaded, the less climb pcrforrnance it will have.

Center of gravity is a deteff ning factor i' flighl characFristics. If the
C.C. is too far forward in any airplanc, il may be difficult to rotaie for
takeoff  or landing. I f  lhe C.G. is too far af t ,  the airplane may rolare
prematurely on takeoff  or tend to pi tch up during cl imb. Longitüdinal
stabi l i ly wi l l  be reduced. This can lead to inadvencnr stal ls and cvcn spinsl
and spin recovcry bccorncs morc difficult as the ccnler ofgravily moves ail of
lhe approved limit.

A properly loaded air?lane, however, will perform as intended. Before
the airplane is licensed, it is wcighed, and a basic empty weight and C.G.
location is computed (basic empty weight consists of lhe standard empty
weight of the airplane plus the optional equipment). Using the basic emply
weight and C.G. localion, the pilot can easily determine the wejght and C.C.
position fo. the loaded ajrplane by computing rh€ total wcighr and momenl
and then delermining whether they are wilhin the approved envelope.

REPOII'l': Vß-1618
6,1

TSSUED: JUI-Y 12, 1995



sDcTtoN 6
1VEIGHT AND ßALANCtr PA-28-161\,!ARRIOR III

The blsic empty weight and C.G. loca(ion are recorded in the W€ight
and Balance Data Forn (Figure 6 5) and lhe Weight and Balance Rccord
(Figure 6 7).  Thc currcnt vÄlues should always be used. whcnevcr ncw
cquipmenl is added or aDy odif ical ion work is done, Ihe mechanic
responsible for the work is .equircd 10 computc a new basic enrpty weight
and C.G. posi l ion and to wrj te these in the Aircraf l  Log Book and the
welght and Balancc Record. 1he owner should make sure that it is donc.

A weighi and baiance calculalion is ncccssary in detemining how much
lucl or brggrgc can bc load€d so as to keep wjthin allowatrle limils. Check
calculatjous prior to adding fücl to insürc rgainst impropcr lording

T h c  f o l l o l v i n g  p x g e s  a r e  f o r n s  u s e d  j n  w e i g h i n g  a n  a i r p l a n e  i n
prodoct ion and in conrpul ing basic empty weight,  C.C. posi l ion, and useful
load. Ncte lhat ibe useful  load includes usable fucl ,  baggage, cargo and
passelgers. Follo\ring lhis is thc melhod iof conDuting takcoff weight and
C.G,

6.. I  ÄII I  PI,  N|:  \VI. IGII ING TROCEDURE

At thc l iDre of l icensiDg, Piper trovides cach airplane $j th l |e basic
cnrf ty wcight and ccntcr of  gravi ty locat ion. This data is slr tpl icd by Figure
6-5.

Thc rcnroval of  nddi l ion oi  cquipnrcnt or air l ' lanc modif icat ions can
rf lcct thc bxsl .  cnrpty wcighl and ccl tcr of  gr.rv i ly.  lhc iol lowing is a
wcighing Ir ,ccdurc to dclcnninc lhis basic crnpty wcight and ccnter of
gfavity location:

(a) Prepararion

(l) Be certain that all items checked in the alrplanc equipment
list ars inslalled in tlre propcr iocation in the airplane.

(2) Rcmove excessive din, greasc, moisLurc, and foreign items,
srch ls rags rnd tools, frotn thc airtlaoc bcforc wcighing.

REI'ORT: vß-1618
6-Z

ISSUED: JULY 12,1995



SECTION 6
WtrIGIIT AND I}ALANCtrPÄ"28.161. WARRIOR III

(3) Defuel airplane. Then opcn all fuel drains until rll remain-
ing fuel  is drained. Operare engine on each tank unl i l  a l l
undrainable luel  is used and engine stops. Thcn add the
unusrblc fucl (2.0 gaUons ioral, 1.0 gallon ench wing).

CAIJTION

Whenever the fuel sysrern is complelely dräined
and fuel is rcplenished, it will be necessary io
run lbe engine for a minimum of three minutes
f l  1 0 0 0  R P M  o n  c a c h  l r n l  r o  i n . ,  - c  n ,  : : l
exis(s jn lhe fuel supply lines.

(4) | j l l  wi th oi l  lo ful lcapacity.

(5) Place pi lot  and cot i lot  sclrs in foL| l th (4lh) norch. afr  of
for!vnrd f ,osir ion. Put f lats in lü11.,-  fc lrnctcd posit ion
; r n d  a l l c o n t r d  s u f f . c c s  i r  t L r c  I e ! t r . i l  t o s i { i o | l .  ] ' L i w  l ) : L l
s h o u l d  b c  i n  t h c  p f o p e r  l o c . r t j o D  r n d  a l l  c r r f r n c e  a n . 1
baggage doors should bc closed.

(6) Wcigh the äirplane insidc !  c losed bui lding to prcvenr
errors in lhe scäle readings due to wind.

(b) LeYelins

(1) With airplane on scales, block nain gear oleo pjstons in lhc
fully extended position.

(2) Level airplane (refcr to Figure 6-3) by detlaring the nose
wheel tire ro cenler bubble on level.

REI'ORT: Vü-161li
6-3

ISSUED: JULY 12, 1995



SECTION 6
IVEIGHT ÄND BALANCE PA-28-161, \'VARRIOR III

(c) Weighing - Airylane Basic Emply Weigbt

Wi(h the äirplane leyel and brakcs rcleascd, rccord the weight
slrown on each scale. Deduct thc Larc, iI any, frorn cach reading.

IVDICHINC FORNI
Figure 6-l

RDPORT: VB-1618

Scälc Posilioir and Svmbol
Scale

Reading
Nel

Weight

N^\c w,ccl  (N)

I t i lh t  l \  I r i r  Whccl  I t l

Lctt l\lri Whccl (L)

Dis ic  lmply \ {c i3hr ,
(as \!'eished) (f)
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(d) B$ic Emply Weieht Center of Graviiy

(1) The following geomelry applies 10 the PA-28-161 airplane
when it is levcl. Refer to l,eveling paraSraph 6.3 (b).

WinB l-eading lld8e

"- l A= 31 .0
B = 109.7

NOTE: The DATUM is 78.4 inches ahead ofthc wing lcadiig cdge
ät the inleßection oftlre strdight and tapered seclion.

I,EVI]LING DIAGRAM
F;gure 6,3

(2) The basic enpty weighl cenler oI gravi ly (as weighcd
including ottional equiprnent, full oil änd unusablc fuel) c,rD
b€ det€rmiried by tbe following fonnula:

C.6. Arm = N rA) + lR + I-) lB) inches
T

RDPORn Vß-r6r$ISSUDD: JUIJ 12, 1995
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6.5 WtrIGHT AN]) I}AT,ANCD DATA AND RDCORD

Thc Basic Empty weight, Centcr of G.avily Locarioo and Useful Load
lisled in Figurc 6-5 are for the airplane as liccnscd at thc faclory. Tllcse figürcs
apply only to the specific airylane serjal 'unrber and rcgislration nunber

Thc basi! cmpty }eirhl of the aifplane as licenscd a! thc factory has
bccn entcrcd in thc wcighl and Balance Record (Fisure 6-?). This form is
t .ovidcd to l )rcscnr the cunenr stalus of lhe airplane basrc empty weigh! and
a conlpletc hislory of f rcvious rnodif icdl ions. ] \ny changc t( ,  rhc pc.-
|ranent ly instr l lcd equifmcDt of ' l lodi f ical ior shicb. l f fec!s wcjght or
momenr must be enlcrcd i r  the Weight and Balarce Record ard Equip

REPORT: VB-1618
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6.7 WEIGNT AND BALANCE DETEILMINATION FOR FLIGIIT
(a) Add rhe weighl otallirems io be loaded lo lhe basic empry weight.
(b) Use th€ Loading Grapb (FigLrre 6-11) to doremrine the mom€nt of

all items io be €Ärried in {hc niplane.
(c) Add the nrcment of all ilcnrs to bc loaded to li'c b.lsic cmply wcigll

(d) Djvide the lotal momenr by thc toral weighr lo {tctcrmine thc C.c.

(e) By using rhe figures oi irem (a) and irem (d) (above), tocate a point
on rhe C.G. rangc and weighr graph (Fisure 6-15). If rhe point fatls
within the C.G. enveiope, thc ]o:iding neers thc rveight and b,rtance
requjrements.

The center of gravity (C.G.) oflhis sample loading problem is ät 90.6 inches
aft  of  the datum l ine. Locate this poinl  (90.6) on rhe C.c. range and
weight graph. Since this poinl faus wilhin the weight - C.c. envelope, this
locJing meets lhe weighL and hr l . rnce requiremenr..

IT IS THE RESPONSIDILITY OF THE PILO'I' AND A]RCRAI.-T OWNER
TO INSURE THAT THE A]RPLANE ]S LOADED PROPDRLY
*Utility Category Operätion - No baggage or aft pass€ngcrs allow€d.

SAMPLE LOADING PROIJLI]N{ (NORMAI, CATECORY)
Fiqure 6'9

REPORN YB"T618
6.lr

f l .bt ( lnchct (InJ-hs)
Basic Empty Weight r505.0 85.9 129279
Pi lot  nnd Front Passenger :140 0 110.5 2t370
Passeneers (Rear Seats)* 150.0 1 1 8 . 1 1',t 715
Fuel ( ,18 C. l l "n Mr\ in,u,, , ) 1s0.0 95.0 1 7 1 0 0
Bäggase* (200 Lbs. Maxnnum) 2'l t42.8 3856

For Enginc SIar1, Taxiand Run Up -1.0 9 5 0 -665

Takeoft .,Veighr (2202 Lbs. Nornral,
2020 Lbs. Utiiity Marimum) 2195.O 88.7 194655

ISSUED: JUI-Y 12, 1995



SECTION 6
WEICIIT AND BALÄNCIj l '^-2s-16l, l \ ' \RRIoR tII

Weight
(Lbs)

Daturn
(Inchc0

Mome6i
(In-Lbs)

Dasic Enrpty Weighl

Pilol and FroDl Passenge. 80.5

Passengers (Rcar Seatt+ I 1 8 . I

I ;ue1 t48 Crl lor I la\ i , r , : , rn) ,5.0

B.,gsrgc |  (2r0 Lh\.  Mr\ inLU,, t t 4 2 . 8

For Engine S(arl, Taxi and Run Up ,1 95.0 -665

'IakcoffWeighl (2202 Lbs. Nonnnl,
2020 Lbs. Ulility Maximunr)

Totals nrust bc wirhin approlcd wcighr and C.C. I imirs.  I r  is the r€sponsi-
bi l iLy of thc airplnnc owrcf and Ihc pi lot  to insurc that thc aird rc is kradcd
troperly. The Basic Ernpty Wcigh! C.C. is norcd on rhe Weiglrr ard Brla ce
Data Form (Figurc 6 5). If the airylanc hrs be€n altered, rclcr ro rhe Weight
and Baiance Rccord fof this infonnalion.

+Ulility Calegory Opcration , No baggage or äft passengers allowcd.

WEIGHT AND ßALANCE LOADING FORM' Fisure 6 t l
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9

MOMENT/1OOO TPOUNDS rNClrESl

LOADINC CRAPII
Figure 6-13

RtrPORT: VB"l618
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2202 MAX. GROSS WT
NOBMAL CAIEGOAY

WEIGI IT

C,G.  ENVELOPE

a7 83 A9 90  91 92 93

UTIL I IY  CAlEGONY

- 1 9 0 0

;  -  1 3 o o

z \

7

l :

! - -o  lToo
C ü
< 3

ä rooo

a- 15{)0

1300

1200
a3 a4 a5 a5 a7 aa a9 90 91 92 93

C.G. IOCA'ION IINC ES AFT DATIJM)

C.G. RANGE AND \YEIGHT
Fisure G l5
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