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BASIC DATA (Cont'd) -
Design Weights (Cont'd)
The alternats weights pertinent to structural design ares

Pylon Tanks Off Pylon Tanks On

Maximum Alternate Cross Weight . 124,200 1bs, 124,200 1bs.
Alternate Landing wWeight 105,000 1bs. 105,000 1bs,
Alternate Reserve Ruel 'weight 96,000 1bs. 96,000 1bs,
Alternate Zero Fuel Weight 92,510 1bs. 93,910 1ba.
Alternate Minimm Flying Weight 61,000 1bs. 62,500 1be.

Weight and c,g, Idmits

Weight ard c.g. limits for structural design are illustrated by
the c.g. eavelope, Figure 2. Fore and aft limits of 10% MAC and 25.5% MAC
prc#ide adsquate range to accommxcdate the cg 's of all feasible cargo arrange-
menta. For design, the aft limit of 284 MAC covers a 2-1/2% MAC aft limit
rearward shift in accordance with design criteria, LR 8236 (Ref. 2).

For any weight case, the c.g. is at the most adverse positicn cor-

sistent with the assumed weight.

vl 1at~ibytd 3
rigure 5 on pags 1.30 presents a payload Aistribution which covers
all rejuired loadings, provides meximuz ajrplene utility and is relatively
simpla to apply. Thils figurse is the result of a comprehensive study
of all required and possible lcading arrangements., The principal guide
used in this study was "Regcrt of the Army Féald Forces Board Number 1f
(Ref. « . Tnis report shows the physical characteristics of all

vanicles currantly used by the ermy Fi9lé forces and 1lists thalr
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BASIC DATA (Cont'd)

farload Tistributien Lin

its (Cont'd.)

23~
S8

Te

thus

n fue) weights

<

are defined

used to advantage in supporting the nigher

as the differencs batween the

gross welght under consideration and the zero fuel weight, Minimun

reserve fuel weigh

t is esti

e

iva

ated fr

(9]

% perforrance ¢

and i3 bkased

tzen ene ant a half hourts fladiaz tire al optinmum speed and altitude,
' .
Thz 2istrivetion of fuel vesed in locads caleulaticns is:
?ylcn Ta:ks Cff: Censumption s2quence is based oz capasity fuel,
RIS 2sing fuel frem both tanks simultanesuile. Tate
(e |
‘ lagvres 670 1s, mare fuel in the cutnzard tank
av all tiw~e jue Lo dtc s)lichily srecter canecisyr.
St = a6 s CmstIRLice EREleRee ds haEanl anl emnlondias ol
the Inbeapd tivk with the pylon tank., u=l is
ushd fizom s%e ®i4% t anz §isst,
snega faal swheurmtiss esaf@fent are 1llustralcd in 9 wres ) a4d
£ oz &0 and 141 . Toe Adesiza fosl fe-sity is 6.5 1bs./oal.
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- AIRPLANE WEIGHT CASE AND CARGO CODING

To readily identify any weight configuration, an eirplane case
cede composed of a series of digits and letters is used to dencte
airplane weight, C.C. location and fuel weight, etc. A description
of this coding system is given test by the explanation of a sanple,
as follows: ;

Airplane Case 88 R, 28

— |-

Airplane weight to nearest —I Pylon tanks on - cmit

1000 1lbs. . if tanks off -
C.Ge. to nearest percent of
*sg sudbsecipt {a' to degotg 1 MAC
1t t w2ight
s R ‘Fuel: R = Reserve Fuel

L = Landing Fuel
D = Design Gross Wt. Fuel
C = Capacity Fuel

Cargo loadings have been coded according to the airplane case
with which they are used (i.e., airplane weight and C.C. location).
Cargo weights and C.C. positicns are determined from airplane
balance ccrputations. It is noted that innumerable distritutions of
cargd are possible for any particular cargo weight and C.C. locstion.
An explaration of the code of a saxple cargo lcading follows:

Cargo Load T B

z1 .
Pylon tanks on airplare - omit 4 L Distributicn Variations:
i€ tanks off 1,2,3 etc.

Alrplone Case Reference:

Airphne C.G. Position:

A = 12LD- = Forward (rost forwsid
_E = 1080- for airplane wt.)

C= Y6L- Z = Aft (28% MiC)

L = 3&r- M = Any intermediate pesition
E = 63R-, 6TR-, 6&R-

F= Y2R-

G = YUuR-

S = Special loadings to obtain

specific effects

In general, cnly as much identification as 1s nececssary is shewn
with the various calculaticns in this report. The cirpo designmaticn is
onitted unless a particular loading affects the calculaticrh.
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SIGN CONVENTIONS

loads and Moments

Loads are positive in the direction of the positive airplane
axes. Positive moieents are determined by the left-hand ruic (i.e.,
when the left thumb is pointed along the positive direction of an
airplane axis, the curl of the remaining left fingers indicate the

direction of positive moment ebout that axis).

+sz

A

il |
+Z . _-:;‘S' / D) + X +MX
P e S —_—

NGB S

+M -
Shears Y

Fuselage - The sign of the shear is the sign of the load aft of
a cut at the given station.

Wing - The sign of the gshear 1s the sign of the load outbcard
of a cut at the given station.

Acce_];gratinns

Translatioral accelerations are positive in the direction of the

positive airplans ¢ v,

Positive al - = cceleraticns produce negative inertia accelormitiog .
A rotation~. "~ cieraticn is positive when the forciry moment 1.

a8 positive moneit (a5 defined Ly the Jeft-hand rule).
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AIRPLANE MQMENTS OF INERTIA AND EAIANCE

Assumptions and calculations used to find the alrplane moments
of.inertia are given for the complete airplane, cargo and design
fuel cases. ‘ e |

Balance fbr.the airplﬁne is computed at a sufficient number of
points withig the airplane weight - c.g. eﬁvelope-to find a1l maximun
loads necessary for structursl anﬁlysis. Cargo weights and c.ge.
locations are determined froﬁ these caloulations using wvarious
combinations of airplane and fuel weights,

ﬂcments of inertis for the total lcaded airplane are given on
the belancs sheets for those cases used in loaAS calculations involv-
ing rotational ;ccelerations. Thess cases are selected as pertinent
fraa numarous loads investigations. ﬁeights, CeZe locations ard
moments of lnertia for the empty operating airplene, fuel and cargo
are obtained from the moments of inertia calculations (Pages 2.20 - 2.23)
cargo unit inertia data (Pages 4.90 - 4.99) and cafgo moment of inertis
assunptions (Page 2.13).

Balance computations for the alternate weight cases, pylon tanks
cff, are made with a 32,800 1b. cargo lcad rather than calculating new
airplane empty operating weight data with 2200 1bs. of operating ejulp-
men: removed (Ref. Page 1.00). This action is slightly conservativa,
Due to a 1500 lb, Increase in reserve fuel and airplans waight, a further
reduction to 31,300 1lbs. of curgo is used fc- the alternate weight,

pylon tanks on configurations.
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Airplane momenis of inertia about the x, v, and z. aEs
are determined frem the follewing gereral equations:

26&63?) W Ebmxo
2(—~A7

2(9-;%' Ayz)

+ Ealwo

+ 2Mlp,

airplane compenants,

= distance freom c.ge of individual
alrplane components to c.3. of
ccmplete alrplanu.

moments ¢f inertla of

. individual afrplane conm-
ponents aboub thelir cwn
Cel
Tata for the various rajor ccrponents are determined
i3 follows: :
Wiaz
A If?o Tor tha win~, pvizin tanus off an< con, are snhown on

Da5e5 2.20%:2.22. 1.l Al,, for the wing striuctiure

Wa3 aporoximated by tre mogent cf inartia2 ¢f a hcmo-

fenecus restangdir orism 100" by 2L.T77.

Alfy T? (a2 + b?) slur-f,.in,
E;: vhiere, M = Mass of structure
;:. a = Heizht of pricm
d .
b D o= Width of orism
f f
&
{ _—
9 v . X -
- AVl = slus-T1,-1n
; . Kig N 3
. 15 . - . . .

t! PR where, i is cutained from wing uanit inectla data al
IR o wele 0 {Fages 41054.1)
= i :
A v ¢ ) ~ et
X 8:.:, Al (Fur on tanks off)
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® INTHTIA (Certtd,)

o
e
b
]
“\

-
=
!

is approximated bv the mwoment of inertia of a
hemogencous rectan ular prism 68.3" by 20,07,
10-01(68,3° + 20.0%)

1()-6 }“ (32 L b')) =

=1.093 w1=¢

366(12)

= Mass of fuel in wing tanks

o
i

= yidth of tank {along cherd)

o
1]

Height of Taak

= 1076 (2) 2 Slug=2t .-t
p

. (Pyion

is ontained from el
(Pag=s 4.20-4,25 £ 4.30-4.33)

-
T 197V A Ty,

e
whove,

mated by thie mewent ¢f ine
~us "v"incer 220" loaz,
rent with the fuel

y 6.% 1bs, /za .
Jensity = r§+~:-ff 2o S == ins, /5,
¢3l Cucic in./zal., 35,8l

e K avarte
o THRLIN +

o 9
o
[ L
[ g
\,‘ >
r——.l

unit irertia data ai

slug-fta.-in,

Tanks on or off)

W.S. 0

rtis ¢of a

af‘.c ﬂ'i tl.l a
volume,
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(S

where, W

Carg
f. v
A Af.jo is obtained from cargs unit ineriia data
=k Ay 17=% 0 2?2
LT == B8, 517 ~o Aves
e I
whore, AW = w2ight of cargoe
ac = Tistance of cargo ¢.g. Lo the front frare

(7.5 o Sl il
lﬁ's Alxx, *° anrroxivatad by the nmomert of irertia of a

r=c inguale orism 6 £e. by 7 fi.

1‘7-0 M 1'1-5',4

= (ot 2 L. 2 .
ia &= S bey -(ziA\rwc‘f(?z) + (138)2)
Sl ey
e T B
1077 8Ty, = 3 737 W 1079 slos-ft,eing
et 157"
- blzz = T ATy
o AL

Tha 2 cogs lccution for all carpc caszes {s essumad to e

-5
Alyy ©

4 W
- - And) ¢ = P L T N
A‘YY; =29 \TIGN Y051 4 FEERST sl

ne Page 2.2/, Fows 5, 6, and T)

Weight of pylon fuel

r = Radius of effective cylinder

=
H

Lenzth of cylinder

A -
See nagzedld,

Algz, = 100 AIyYo (Per Tank)

4 o
'NOLQ 1"“ o

va el

gg-f%,=in, (Per Tank)

? pyloa fuel is included in the tctal fuel
Itno chtained from the fuel unit inzriia data,
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Unit Inertia Thears, Momenis and Torsions

In all unit inertia caleulaticns the load axes used are F.S, 517,

We3. 0, ané W,L. 262.3. Airplane sestion weight and c.g. lecaticns
are found in LK 8900 (Ref. 1 ).

wWing and Tuel

Shears, mermenis and torsions for the empty operaling wing anc

irnvestigated fuel cases are ziven per unit of acceleration, Only thos

data us

i

2 in loads calculations are presented. Values are inciuded

for translaticnzl (ny, Ny, nz) and rctatipral (rolling, £j pitching,®© ;

vawing, Y ) acceleraticns. Since the emmby operating wing and fuel

- . s
cares are computed separately, sumnmary sheets corbining them are &len

P 2 Vorr 3 on o NS g o = [P T
siven, Bylen tanks on an? off gonfisuraviens ave [Sdown sesasately.,

B

Hemi sl
Cargo ualt inertia datwa are shewn cn surmary sheets giving elsc
an arrassenent dlazram, balance ceomputations, and carge merernwscof freriic,

s - 3 -yt - -~ - [ S - $ y e
Lo atterm=t 15 made to snow surraries of the erpby fusels,
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