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This Iner~ia. Loads Report is presented as one of the data. items 

required by TS.di' US-54-21.0-2 (~Il), Form 9, under contract nu;;iber 

;.:j' 33(657)-15053. Data in this report a.re in agreement with the 

"Actual weight Report For l'he First C-5.l lir Vehicle", :.G1US54-5-1, 
dated 20 November 1968, and LG 1US54-2-68, "C-5.rl. ·,.ieight, 3ala.nce 

and Inertia Status Report No. 68", dated 1 ~fovember 1968, a.nd 

satisfies the requirements of para.graph thirteen (13) of the 

Form 9. 
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This report presents !:lass data based upon the act-~al weight of the first 
C-5A a.ix vehicle, Air Force Serial 66-8303 (GE~C serial 0001). The 
actual weight empty is 327,000 pounds. 1 comparison of structural design 
criteria and actual weight conditions is presented followed by an -~I 9103-~ 
(l1odified) Group '1ieight Statement. '.:he Group \.,'eight Statei:.ent contains 
a manufacturing variation of Ti,079 pounds incllld.ed in the f~sela.e;e ~asic 

structure to adjust the predicted weight to the actual weight. 

Mass data are given by major component distributions for the Operating 
Weight Condition with a separate list of items to be removed to obtain 
Weig."it Empty. 

Fuel center of gravity and inertia data are presented graphically for one 
wing only in the normal fuel usa.e;e sequence. Opposite wing is similar. 
Data are presented for air vehicle pitch attitudes of 29 and 12 deg=ees 
nose down, level, and 8 and 25 degrees nose up. 

Sample calculations for cargo :nass data a::e presented based upon a uni­
formly distributed cargo density. 

Unit inertia loads are presented utilizing the ::iass distributions of t~e 
:najor ai= vehicle components. Data are presented for the ·...:.ng with 'ra=:.ous 
fuel quantities and air vehicle pitch attitudes. ~lso shown is a sing:e 
cargo case combined with the fuselage. 
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Center of Gravi t::r. 

Inertial force component parallel to the (X) 
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Inertial force component parallel to the (Z) 
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l'loment of inertia of a mass about its centroidal 
(Z') axis. 
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(X 'Y') planes. 
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Water Line - distance along the (Z) axis from 
the air vehicle (:CT) =eference plane. 

Wing Reference :?la.r:e. 

wing Station - distance along the '1i .?...?. f=oo 
the air vehicle (XZ) reference plane. 

Location of a point on the (X) air ve:iicle axis 
in F.S. 

Longitudinal location of a C.G. 

Location of C.G. on a (X') axis in inches froo 
its origin. 

Longitudinal location of the C.G. of the i~ 
panel. 

Origin of the component's load axis en the (X) 
air vehicle a.:G.s in ?.S. 

Location of F.S. n..;" u • 

Location of assumed =otational axis on (X) a."Cis 

Location of a point on the (Y) ai= venicle axis 
in B.L. 

Lateral location o: C.G. 

Location of a C.G. on a (Y,) a.xis ~n inches 
its origin. 
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Lateral location of the C.G. of the pa..'1el. 

Origin of the component's load a:cis on the (Y) 
air vehicle ax:..s in 3.L. 

Location of 3.L. ti j 11. 

Location of assumed rota tonal ax:..s in 3.L. 

Location of a point on the (Z) air vehicle ax:..s 
in W .L. 

Vertical location of C.G. 

Location of a C.G. on a (Z') a.xis in inches from 
its origin. 

Vertical location of the C.G. of the i~ panel. 

Origin of a component's load a.xis on the (Z) 
a.ix vehicle axis in 'ti .L. 

Location of W.L. 11 j". 

Location of assumed rotational a.:C.s in "ti .L. 

Angle between pri:ne a.xis and air vehicle a.:C.s. 

Denotes a unit "g" positive translational accel­
eration a.long the (X) a.xis (dir:lensionless). 

Denotes a unit "g" positive translational accel­
eration along the (Y) a:C.s (di.::.ensionless). 
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Denotes a writ "g" positive translational accel­
eration along the (Z) axis (di:uensionless). 

Denotes a U."lit :;:ositive =olling acce2.era.-;:;ion 
about the (X) =otational axis (=ad./sec.2). 

Denotes a unit positive pitching acceleration 
about the (Y) rotational a.xis (rad./sec.2). 

Denotes a writ positive yawing acceleration about 
the (Z) rotational a.xis (:R.ad./Sec.2). 

Denotes the square of the a.."lgular velocity due 
to a rolling acceleration (rad./sec.2). 

Denotes the squa.:.·e of the angula:.- 1elocity due 
to a pitching acceleration (=a.d./sec.2). 

Denotes the squ.a.re of the angular velocity due 
to a yawing acceleration (=ad./sec.2). 

Denotes the oroduct of the roll and pitch 
angular velo;ities (rad./sec.2). 

Denotes the product of the oitch and yaw 
angular velocities (rad./se;.2). 

Denotes the product of the j·aw and :::."Oll 
angular velocities (z.-a.d./sec.2). 

Denotes a linear acceleration along the 

Denotes a linear acceleration along the 

(z:) 

(v) 
\ ~ 

a.xis. 

a.xis. 

Denotes a linea.:: accelera:~ion along the (Z) a.xis. 
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The sign conventions reflected in this repor~ a.::e described by the 
above sketch. Positive (X) air vehicle a.xis is aft, the positive (Y) 
a.xis is outboard. on the left wing, and the positive (Z) a.xis is up. 
All length measurements, forces, and translational accelerations a.::e 
positive in the direction of the positive axes. The sign of shea= 
forces is positive in the direction of the positive air vehicle axes. 
The sign of the moments and rotational accelerations follows the 
left hand rule (i.e., when the left thumb is pointed in the direction 
of the positive a.xis, the curl of the remaining left fingers indicates 
the direction of the positive moment and rotational acceleration). 
In all of the unit inertia calculations a ~ositive unit acceleration 
is assumed (;rote, acceleration produces an· op:posi te inertia force). 
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This report presents the oass data requii-ed to substantiate load a..~d 

aerodynamic analysis of the C-5A air vehicle. These data a.re based 
upon the first C-5A air vehicle actual ·,...eight presen"ted in Reference 
1 and satisfy the inertia loads requi~eoent of US-54-21.0-2 (.'J3D) 
Form 9 of Reference 2. 
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This section presents the ~oment of inertia and weight distribution 
data for the air vehicle components. ~ach sub-section describes 
the mass data for a major component. This description includes a 
sketch of the component geometry, a graphical presentaticn of the 
component weight distribution, a tabulation showing the distribution 
of the mass properties, and miscellaneous mass data considered neces­
sary for use in load analysis. 

GA FORM-42SE-~ 



LOCKHEED-GEORGIA COMPANY 
• DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

REPORT ~o. :.G~:s=i~-12-~ 
,'"'\ - . 

! MODEL---"=---_._-,·;:..:··'--------
i PAGE ___ 2_._._l -_2 ______ _ 
I 
I 

2 .1. 1 General Data. The following figu::::es and tables presen"t ·i1eight, ba:.ar:ce, 
inertia. and strJ.ctural data for the cc.o.plete air vehic:.e. 3asic air 'Ter...:.c:.e 
dimensions and reference point locaticns are shown by :?igure 2.i-1. :?ig'..:re 
2.1-2 presents the stractural design center of gra·rity envelope. :?i~e 2.1-3 
illustrates the cargc loading envelope based. upon 1;b.e st:ruct-..u:al design cen-:er of 
gra.vi ty envelope, the air vehicle opera-i;ing weigh-i; a.r:d center of gra•ri ty p::-esented. 
herein, and the standard fuel usage sequence ccnsid.ering fuel shift due to change 
in air vehicle attitude. It should be recognized that any cha.~ge to these condi­
tions will result in a change to the cargo loading envelope. Figure 2.1-4 pre­
sents the design cargo loading lici tations provided. the center of gra•ri ty :.:.:nits 
of the air vehicle are not exceeded. ~he vertical center of gravity envelope 
presented by Figure 2.1-5 is derived by combining the operating weight with a. 
maximum cargo load at a vertical center of gravi t"'J five inches aboYe the ca=go 
floor then adding fuel in the normal sequence. This defines the lower l:..::i.its 
oLihe- envelope. The upper lioits a.re defined by adding a full complement of 
personnel in the upper deck forward a.":d aft compartments ar.d. the removable troop 
kit in the aft compartment to Operating '1ieigb.t. T!:en fuel is loaded. in the 
normal sequence to ::n.axi=nlln volume followed by cargo at the ::riddle of the cargo 
compa.rt::r.ent. 

Figures 2.1-6, 2.1-7, and 2.1-8 present the roll, pitch, and yaw =oreent of inertia 
envelopes respectivelj· with the p:=oduct o.f inertia envebpe presen"';ed ':y :?i5.:..:-e 
2.1-9. Extreoe inertia data are derived by ~aintaining the C:.::.:= vehicle cente:= 
of gravity li.lll.its (?ii;;ure 2.1-2) and adding va.r1ing f~el and caxgo cc=binaticns. 
Fuel is added in the no::::nal sequence. Cargo is loaded to the :loor l~~a:icns 
(:?igure 2.1-4) either in the extremes of the com~a.rt=.ent er concentrated. atout 
the gross weight centroid to yield the :na.x:i.:J.um and ::.in:i.:J.un val~es res;ec:ive:y. 

Figure 2.1-10 presents the cargo weigb.t Yersus .f1.:el weight ::.:.::J. :atcns .for 
structural design. 
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2.1 .2 Structurally Significant '.{ei?.-ts. T:b.e Structu.ra: :esign 'Ii eights 
shown in Table 2.1-I were used for load and aerodynamic analysis in the 
design of the C-5A air vehicle. They are presented here fer co~pariscn wi~h 
the Structural ~eights of Table 2.1-II. Derivations of the following ccr.di­
tions are presented in these ~ ... o tables. 

GA FORM-42~E·I 

a. Weight :2mpty 

The weight empty is the basis for the derivation of all other 
structural weights. 

b. Operating Weight 

The zero fuel weights are derived by adding ca=go weig.~t to 
the operating weight. The 100% operating capability of the 
air vehicle is based on this operating weight. 

c. Minimum Flying Gross Weight 

This weight is the minimum weight at '#hich the air vehicl.e 
can be subjected to flight loads. The gust load factors a.re 
a maximum at tr..is weight, and all fixed equi;ment attacbr:ients 
are designed for at least the load factors associated with 
this gross weight. 

d. Zero Fuel Gross Weights 

The zero fuel weights provide an index to the "a&~<u::i wing 
loads attainable in flight. 

e. Minimum Fuel Gross 'ileights 

These weights a.re structurally significant since the assoc­
iated cargo-fuel combinations yield the minimum inertia relief 
for the wing in combination with high aerodynamic loads on the 
wing, 

f. Landplane Landing Design Gross Weight 

This weight is the maximum gross weight per:nissible for lar.d­
ing the air vehicle at the maximum sink rate of 9 feet ;er sec­
ond. on a standard :::unway. 

g. Maximum Landing Design Gross Weight 

This is the maximum gross weight permissible for landing the 
air vehicle at a sinking speed of 6 feet per second. 

h. :Basic Flight .Design Gross 'tleight 

The basic flight desi&l gross weight is the lift-off weight 
for the basic ~ission of ~he C-5A air vehicle. It is also the 
ma.x.L-u::i. weight at which the air vehicle -:nay oe submitted :o 
a ::.aneuver load factor of 2.5. 
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This is the :na.xbum gross weight the air Yehicle is allowed 
to a.ttai."1 under any cargo/fuel combination. ~e ma.xi::rum 
maneuver load factor for this configuration is 2.25. 

j. Substandard Runway Desig:i Gross ·Ii eight 

This is the :na.:d...::.um desig::i weight for operation on substa.r.­
d.a.rd runways. Its design sink rate is 9 feet per second. 

Table 2.1-III presents a sunma.ry of the inertia data associated witc ':a.:::-i::us 
structural weights. Operating '.Veight inertia data are tabulated showing the 
:najor air vehicle components for the landing gea.= up and down in Tables 2, 1-r:T 
and 2.1-V respectively. Table 2.1-VI presents a sanple inertia calcU:a.tion 
for the 3asic Flight Jesign Gross 'tleight. 

GA FORM--4ZSE·1 
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TABLE 2.1-I 

'1iEIGRT CO:wITION 

Weight ~:;rtj-

Crew, Equipment 
and Miscellaneous 

Operating Weight 

Deletion Potential 

Minimum ~eserre ?uel 

Miniml.u;i :?lyi:::g Gross Weight 

Zero Fuel Gross 'lieight 
100,000 lb. Cargo 
220,000 lb. Cargo 
265,000 lb. Cargo 

3T:2.UC'11 0.~...;.1 J~SIG2T ·11~:::G2:'S 

'riEIG2l' 
Pomms 

318,469* 

5,435 

323,904 

2,736 

9,300 

330,46a 

423,904 
543,904 
5aa,904 

This weight includes all 
structure, power plant 
installations, ar.d. fi:ced. 
equipment 

Crew (6) 
Unu.sabl-e Fuel 
Oil-Trapped 

-~gine 

Life Rafts and 
Survival Ki.ts 

Food and. 'liater 
Emergency Transmitter 
Tie-down Devices 

Crew (3) 
Life ~afts & Surlival TI.ts 
Emergency T:ra..~s.::iitter 

Food and 'ri a ter 
Cargo Tie-down Devices 

?uel for 45 ~inutes at iO,COO 
feet altitude at speed for 
ma:.d.=::lum range 

1'290 
1 '730 

36 
288 

180 
'120 

41 
1 '750 
5,435 

645 
180 
4i 

120 
i '1;0 
2,736 

Operating ~eight ;:Unus deletion 
potential plus reserre fuel 

Operating Weight ?lus Cargo 
Maneuver Load Factor of 2.50 
I<!aneuver Load Factor of 2.50 
Maneuver Load :?actor of 2.25 

*ECP No. 260 "Redesign of Empennage :Bullet Fairing" ·.rhich was approved per cc:r 
.No. 649 increased the Guaranteed .t1.eight Empty by 1 ,340 pounds, the Str.lct"..i=a.l 
Design ·..reights ·.rere not revised. 
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T..IBLZ 2.1-I (CC::T'I'ThlJZD) 

'11"EIG:HT COlIDI'l'ION 

l1:inim.um ?ue 1 
Gross Weight 

100,000 lb. Ca~go 
220,000 lb. Cargo 
265,000 lb. Cargo 

Landplane Landing 
~esign Gross 'lieight 

Maxi.mum La..."'lding Design 
Gross Weight 

Basic Flight Design 
Gross Weig.'1t 

100,000 lb. 
220,000 lb. 

Ma::d..::nm Desi g:i 

Gross ';/eight 

Cargo 
Cargo 

265,000 lb. Cargo 

Substandard ?.unway 
.Design Gross Weight 

Capacity Fuel 

GA FORM-42SE·1 

STRUC'l.'O!Ll.1 J3SIGlT 18"EIG:a':'S ( COiiTDUZJ) 

'!EIGHT 
POUNDS 

433,204 
553,204 
598,204 

635,850 

769,000 

728,000 
728,000 

769,000 

571,000 

318,500 

Zero Fuel Weight plus 
Minimum Reserve ?uel 
~Ianeuver Load Factor of 2.50 
Maneuver I..-oad ?actor of 2. 50 
:1.aneuver Load ?actor of 2. 25 

9 Feet ?er Second Sink ?.ate 

6 Feet ?er Second Sink 22.te 

Xa.neuver Load Factor of 2.50 
V..aneuver l<Jad ~actor of 2.50 

Maneuver Load Factor of 2.25 

9 ?eet ?er Second Si.::ik ?.ate 

49,000 Gallons at 6.5 lb. per gallon 
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STEUCTWUL -.~"EIGHTS 

'tieight Empty (.,;,ctual) 

Crew, Equipment and 
.Miscellaneous 

Operating .>'I.eight 

~eletion Potential 

~1i:Umum ?..eserve Fuel 

~linimum ?lying Gross Weight 

FORM ~2SE·3 

'NEIGE:T 
?OUNDS 

327,000 

4,759 

331,759 

2,720 

9,300 

338,339 

This weight includes all st.:"'ict"J2:'e, 
power plant installations, a.:ld fixe~ 
equipment 

Crew (6) 
Unusable Fuel 
Oil - Trapped 

- Engine 
Life Rafts (Incl. Equip~ent) 
Food (Crew) 

1'290 
1 , 130 

58 
206 
282 

17 
Water (Crew) 
Tie-:i:lown Devices 
Liquid OrJgen (Crew - 25 

43 
1, 750 

Li-:e:::s) 63 

Crew (3) 
Life ?.afts (Incl. ::::qui;:::ect) 
Food (Crew) 
'tiater (Crew) 

a.,759 

282 
~7 
I I 

Tie-:i:lo•..m Devices 1 ,750 
Liquid Oxygen (Crew - 25 :.,.i :ers) 63 

?u.el for 45 :llnutes at 10,COO 
feet altitude at speed r~~ 
ma.xi.w.um range 

Operating ·Neight mi.:ius deletion 
potential plus reserve fuel 

2,720 
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T..IBLE 2. 1-II ( cmrr:::::mzn) 

'llEIG:aT COffDITION 

Zero Fuel Gross ',{eight* 
92, 145 lb. Cargo 

212,145 lb. Cargo 
257, 145 lb. Cargo 

Mi.n~um Fuel Gross 'l/eig!lt* 

92, 145 lb. Cargo 
212,145 lb. Cargo 
257,145 lb. Cargo 

La.ndplane Landing 
Design Gross "tleig.'1.t 

i1a.ximum. Landing 
Design Gross '.{eight 

Basic Flight Design 
Gross weight 

92, 145 lb. Cargo 
212,145 lb. Cargo 

Maxi:num Design 
Gross Weight 
257, 145 lb.- Cargo 

Substandard Runway 
Design Gross ¥eight 

Capacity Fue 1 

STRUCTURAL "1iEIGh"TS ( CGHTI:.'IUZJ) 

'NEIG.HT 
POUNTIS 

423,904 
543,904 
588,904 

433,204 
553,204 
598,204 

635,850 

769,000 

728,000 
728,000 

769,000 

571,000 

318,500 

--·· -------=REI='=LIBKS=' =---------
Operating Weig~t plus cargo 
.Maneuver Load Factor of 2. 50 
ManeuYer Load ?actor of 2. 50 
i-1aneuver Load Factor of 2.25 

Zero Fuel Weight ?lus ~1in~".llll 
Reserve Fuel 
Maneuver Load ?actor of 2.50 
Maneuver Load Factor of 2.50 
ManeuYer Load Factor of 2.25 

9 Feet Per Second Sink Rate 

6 Feet Per Second Sink Rate 

Maneuver Load Factor of 2.50 
Maneuver Load. Factor of 2.50 

Maneuver Load. Factor of 2.25 

9 Feet Per Second Sink 2ate 

49,000 Gallons at 6.5 lb. per gallon 

*These are Structural ~esign Zero ?uel weights and therefore do not reflec~ 

any affect of CCN 649, 

GA FORM-~25E•\ 
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~ 'l'ABLl: 2.1-III II 

STRUCTUHAL WEIGH'!' "--' MOM.f!:N'l' OF I~EHTIA 

- - - Ixo I Iyo I Izo I 
Wli:IGliT x y z 

CONDI'!' ION (LB) (.!!' .s.) (B.L.) (W.L.) LB-IN2 x 10-6 

-W-EIGH'l' EMP'l'Y (ACTUAL) 

L.G. UP 327,000 1399.3 0.7 255.4 56,570.7 98,815.9 143,788.8 

L.G. DOWN 327,000 1399.1 0.7 252.2 57,366.0 99,317 .2 144,356.8 

OPEHA'l'ING WEIGH'!' 

L.G. UP 331,759 1394.7 0.1 255.2 57,586.0 100,423.7 146,348.0 

L.G. DOWN 331,759 1394.5 0.1 252.1 58,380.9 100,923.7 146,915.1 

MINIMUM ~'LYING GROSS WEIGHT 

L.G. UP ' 338,339 1398.9 0.1 256.8 64,124.2 99,896.9 152,354.8 

L.G. OOWN 338,339 1398.7 0.7 253.6 64,922.4 100,401.0 152,922.7 

Zl!:llO ~'UBL GHOSS WEIGli'l' 

92, 145 LB CAHGO I 
I 

L.G. UP 423,904 1361.9 0.5 247.8 58,271.6 110,572.4 164,609.7 

L.G. DOWN 423,904 1361. 7 0.5 245.3 59,051.il 119,053.0 165,172.4 

L12, 145 Lli CAHGO 

L.G. UP 543,904 1335.8 0.4 241.9 59,121.£ 141,328.1 187,555.3 

L.G. DmJN 543,904 1335.6 0.4 240.0 59,889.1 141,793.2 188,114.5 

2')7,145 LB CAHGO 

L.G. UP 508,904 1331.2 0.4 240.3 59,432.8 149,472.1 195, 1Tl .6 

L.G. DOWN 588,904 1331.1 0.4 238.5 60, 197 .~ 149,933.3 196,336.2 

-- ---~--- ~----
"*Angle of inclinu.tion of the principal axis (nose down) with respect to the air vehicle "X" axit>. 

Ixzo 
iii JI 

10,573.3 6.81 

10,609.2 6.85 

10,490.7 6.65 

10,529.6 6.69 

10,476.9 6.67 

10,512.4 6.'{2 

10,872.5 5.T/ 
10,868.0 5.79 

11,169.3 4.93 
11,136.9 4.93 

11,221.2 4.67 
11,183.8 4 .6'/ 
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TABLE 2.1-III (CONTD.) 

S'l'RUC'l'URAL WEIGH'l' -'-' MOMENT OF INEHTIA ( CON'l'D.) 

- - - Ix Iy I Iz l Wl!:IGllT x y z .. 0 0 

CONDI'l'ION (LB) (.!!'. s.) (B.L.) (W .L.) 2 10-6 LB-IN x 

MINIMUM 1'1U.l!:L GHOSS WEIGHT 

92, 145 LB CAliGO 

L.G. UP 433,204 1363.7 0.5 248.8 64,953.4 119,030.0 171t680. 3 

L.G. DOWN 433,204 1363.5 0.5 246.4 65,735.6 112,514.0 172,243.3 

212, 145 LB CARGO 

L.G. UP 553,204 1337.6 0.4 242.8 65,808.7 141,837.9 194,671.6 

L.G. DOWN 553,204 1337.4 0.4 240.9 66,578.5 142,305.3 195,231.2 

257,145 LB CARGO 
I,.G. UP 598,204 1333.0 0.4 241.2 66,121.9 149,993.0 202,903.4 

L.G. DOWN 598,204 1332.9 0.4 239.4 66,888.4 150,456.3 203,462.3 

LANDPLANE LANDING DESIGN G.W. 

46, 946 LB l!'UEL( L.G. UP 635,850 1338.2 0.4 244.6 90, 165.3 152,405.0 228,753.6 

25'{ 1 145 LB CAHG0L.G. DOW1' 635,050 1338. 1 0.4 242.9 90,939.0 152,876.3 229,313.2 

159,250 LB l!'UBL~.G. UP 635,850 1362.9 0.4 260.3 139,658.6 134,542.5 260,619.1 

144,841 LB GARG<? L.G. DOW1' 635,850 1362.8 0.4 258.7 140,465.8 135,050.6 261, 182.C 

MAXU'.IUM LANDING m:sIGN G.W. 

180,096 Lil l!'U!!:L~.G. Ul, 769,000 134·7.9 0.3 256.1 140,274.5 156,041.0 289,892.2 

2)7, 145 LD CAHGO L.G. DOWN 769,000 1347.8 0.3 254.7 149,073.1 156,530.5 290,453.1 

318,)00 Lil 1''!Jl!:L~L.G. UP '{69,000 1366.8 0.3 275.8 170,509.4 130,969.9 286,790.2 

11U,'/41 Lil CAllG~)L.G. OOWN 769,000 1366.7 0.3 274. 5 171,429.s 131,511.7 287,3)).t 

*Angle of i1wlination of the prim:ipal axil> (nose down) with reupect to the air vehicle "X" axis. 

Ixz 
0 

al* 

10,843.1 4.74 
10,840.5 4.75 

11,157.4 4. 91 

11,127.0 4. 91 

11,213.3 4.66 

11,176.8 4.65 

11,078.1 4.54 

11,048.4 4.54 

10,635.5 4.99 

10,633.0 5.00 

11,004.6 4.4) 
11,066.0 4.45 

10,309.7 5.05 
10,312.4 ).04 
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TABLE 2.1-III (CONTD.) 

STHUC'l'URAL WEIGliT ~ MOMENT m1 INEH'l'IA (CONTD.) 

- - - Ixo Iyo Iz I Ixz 
Wl!:IGH'f x y z 0 0 

CUNllITION (LB) (F .S.) (B.L.) (W.L.) LB-IN2 :x: 10-6 

BASIC l!'LIGli'r DESIGN GHOSS 
WElGH'f 

304 ,096 LB l<'UEL( L.G. UP 728,000 13'/3.6 0.3 276.4 168,952.9 125,580.0 280,26).8 10,213.1 

92, 145 LB CAHG0L.G. DOWN 728,000 1373.5 0.3 274.9 169,794.5 126,124.0 280,828.2 10,223.1 

104,096 LB l<'UEL~.G. UP 728,000 1352 .5 0.3 258.7 149,302.1 147,933.9 282,857.2 10,972.2 

212,145 LB CARGO L.G. DOWN 728,000 1352 .4 0.3 257.2 150,106.0 148,437.3 283,418. 7 10,958.7 

318,500 LB .1.<'UEL~.G. UP 728,000 1373.7 0.3 278.9 170, 191 .8 122,077.7 278,740.6 10,017.1 

Tl, 7 41 LB CAHGO L.G. DOWN 728,000 1373.6 0.3 277 ~5 171,038.7 123,426.9 279,304.6 10,027.4 

MAXIMUM DJ<;S IGN GHOSS WEIGH'f (Same as Maximum Landing Design G1 OBS Weight 

su1i:.;'rANDAHD HUNWAY DESIGN G.W 

2'{, 096 LB l<'UEL~ .G. UP 571,000 1340.5 0.4 244.4 77,884.4 143,060.8 207,709.6 11,125.5 

212,145 l~ CAHGO L.G. DOWN 571,000 1340.4 0.4 242.5 78,657.6 143,531.9 208,269.'. 11,098.3 

··~ 159,250 LB l!'Ul!:L L.G. UP 571,000 1376.4 0.4 264.0 139,124.1 121,049.4 247 ,898.1 10,296.7 

'/'), 9';)1 Lil CAHGO L.G. DOWN 571,000 1)'16.3 0.4 262.9 139,940.6 122,360.5 240,463.~ 10,300.9 

*1\nglo of inclination of thtj 1u·iucipt1.l we.is (noBe dowu) with respect to tho air vehicle "X" ax_is. 
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TABLE 2.1-IV 

OPEHATING WEIGHT MOMEN'l' m, INEH'f:U (LANDING GEA.H UP) 

--------------- --~-----;--------------------·- - --- ------------=i-------- ---! Iz~ - ---] Ix Iy 
_________ o __ -----~------- -y z 

(~.L.) (W.L0cL_ ------ -~~----·--- (L]:-_Ill ~_JQ~6) __ 
ITlli WEIGHT X 

_______ (LB) ______ (F.~.) 
WING - llli"f 39,232.5 1433.1 

WING - HIGHT 39,232.5 

]'USELAGE 14 9, 927. 4 

HOHIZONTAL TAIL - IID'T 3,;,r{5.4 

HOHIZON'l'AL TAIL -HIGHT 3,275.4 

BUL.lli'l' 769.4 
VEH'l'IC.:AL TAIL 6, 1)1 .O 

HAIN L.G. - LEb'T 14,869.3 

MAIN L.G. - RIGH'f 14,869.3 

NOSE LANDING GEAR 3,672.1 

NO. 1 POWBH PLAN'l' 10, 947. 5 

NO. 2 POW.8ll PLANT 1O,911. 5 

NO. 3 POWE.H PLAN'r 10,911.5 

NO. 4 POWEH PLAN'l' 10,94'/ .5 

WING S'l'UB 12 ,'/66 .6 
------·------- --~··- -··-·---

'fO'l'ALS 

1433.1 
1303. 1 

2921. 3 

2921.3 

2095.6 

2106.6 

1452.9 

1452.9 

59'/. 1 

1331.9 

1193 .4 

1193. 4 

1331.9 

1236.4 

1394, ·7 

568.7 

-568.7 
1.6 

140. 1 

-140. 1 
o.o 

- o. 1 

101. 9 

-101. 9 
o.o 

745.4 
478.3 

-478.3 

-745-4 
o.o 

512.7 3,731.1 
312.7 3,731.1 
219.5 2,576.1 

707.5 41.0 

787.5 41.0 
786.6 0.5 
63).1 85.5 

114.5 34.4 
114. 5 34.4 
109.8 2.3 
200.2 11.4 
223.6 10.7 
223.6 10.7 
200.2 11.4 

352.7 13.8 

*Centroidal mass data with respect to the total operating weight C.G. 

972.0 4,630. 1 

972.0 4,630. 1 

59,350.4 59,226.4 

11. 5 '.:>1. 5 
11.5 51.5 
9.8 9.8 

142.9 59.8 

194.4 224.8 

194.4 224.8 

4.5 5.7 

54.4 49.6 

52.7 48.7 
52.7 48.7 

54.4 49.6 
42.2 46.6 

Ixz 
0 

140.4 

140.4 
680.0 

- 1 • 3 

- 1.) 

0.4 

43.2 
o.o 
0.0 

- 0.3 

4.6 

3.9 
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'l'ABLB 2. 1-V 

OPEHATING WEIGH'r MOMF.:N'r 01" INERTIA (LANDING GEAR DOWN) 

I'l'IB WEIGII'f X Y 
··-·-·----- ___ .{b!32_ _____ {~'!§J_ l~!1!) 

WING - lfil•r 39,232.5 1433.1 568. 7 
WING - HIGH'!' 39,232.5 1433.1 -568. 7 

HOHI:lON'l'AL TAIL - Lfil'T 

IIOHIZON'rAL TAIL -RIGHT 

BULLE.~!' 

Vl~H'l'ICAL 'rAIL 

MAIN L.G. - LEFI' 

MAIN L.G. - HIGHT 

NO~B LANDING GEAlt 

NO. 1 P0\1EH PLAN'.r 

NO. 2 POVIE.H PLANT 

HO. 3 PO\/EH PLANT 

NO. 4 Pm/EH PLANT 

"v/ING STUB 

'l'O'l'ALS 

149,927.4 
3,2·15.4 

3,275.4 
'/69.4 

6, 151.0 
14,869.3 
14,069.3 
3,6'/2.1 

10,947.5 
10,911.5 
10,911.5 
10,94·1.5 
12,766.6 

1303. 1 
2921.3 
2921.3 
2095.6 
2786.6 

1452 .2 
1452.2 
578.6 

1331. 9 
1193.4 
1195.4 

1331.9 
1236.4 

331,750.9 1394.5 

1. 6 

140. 1 
-140.1 

o.o 
o. 1 

154.2 
-154.2 

o.o 
745.4 
478.3 

-478.) 

-745.4 
o.o 

z 
(W!L!) 
312.7 

312.7 
219.5 

707.5 
787.5 
786.6 
6)3. 1 

82.2 
82.2 

85.6 
200.2 

223.6 
223.6 
200.2 

352.7 

- T--Iy.,--- -r- -Iz .. ---r---r;.i~ -
- -- ci.B-rn2 -! 10-6) _ -

3,731.1 
2,576.1 

41.0 
41.0 

0.5 
05.5 
26.1 
26.1 

4.9 
11.4 
10. 7 
10.7 
11. 4 
13.0 

972.0 4,630.1 140.4 
972.0 4,630.1 140.4 

59,350.4 
11.5 
11.5 
9.8 

142.9 
207.2 
207.2 

3.7 
54.4 
52.7 
52.7 

54.4 
42.2 

59,226.4 

51.5 
51.5 
9.8 

59.0 
199.4 
199.4 

2.4 
49.6 
40.7 
40.7 
49.6 
46.6 

688.0 

1 • .5 

1.3 

0.4 

43.2 
0.3 
o • .5 

0.5 
4.6 
).9 

3.9 
4.6 
1.0 

*58,380.9 *100,923.7 *146,915.1 *10,529.6 

*Centroidal mass data. with respect to the total operating weight C.G. 
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• 
ITEM 

UN ITS 

OPEilATL'iG WEIGHT 

YOEL LEPr 

FIJEI, RIGHT 

MAX CARGO + "2 .5G" 

BASIC FLIGHT DESIGN 
GROSS ~EIGHT (L.G. DOWN) 

):J.-Xt =- X ITEM - X TOTAL 

Yi-Yt "' y ITEM - y TOTAL 

Zi-Zt a Z ITEM - Z TOTAL 

w 

L.B 

331,759 

92,048 

92,048 

212, 145 

~ 
728,000 

-x y 

F .S. B.L. 

1394.5 0.7 

1402.0 608.2 

1402.0 - 608.2 

1243.6 o.o 

1352. 4 o.; 

- 2 ( -)2 Ix .. :E 1x + ~¥1(6 Y) + ~w 6 z .. 150, 106.0 
CG o 

IyCG = :f: Iy-
0 

+ ~W(6X)2 
+ ~W(6 z)

2 
= 148,437.3 

r "" :E Iz + ~w(6 X)2 
+ ~'W(6 Y)

2 = 283 ,4 rn. 7 
ZCG o 

Ixz - ~ 1xz + :EW(6 x)(6 Z) 12 10,958. 7 
CG 0 

OX 
-z Xi-Xt 

W. L. 

252.1 42. 1 

308.1 49.6 

308.1 49.6 

221.0 -1oa.s 

257.2 

LOCKHEED-GEORGIA COMPANY REPORT NO. ffi1US54-12.::L_ 
MODEL C-5.A. 

A DIVISION OF LOCKHEED AIRCRAFT CORPOi<ATIO M 
PAGL 2.1-24 

6Y 
Yi-Yt 

I.NCEES 

0.4 

607.9 

-608.5 

- o.; 

6Z 
Zi-Zt 

- 5.1 

50.9 

50.9 

- 36.2 

5s:i .o 

226.5 

226.5 

2,51 1.2 

~ 

2 

( L.B-IN 

53 .1 8.6 5a,380.9 

34,015.7 23a.5 10,740.0 

34,082.8 23e.5 10,740.0 

o.o 278.0 1,382.9 
~ ~ ~ 

68,098.6 763.6 e1,243.8 

P R I N C I P A L l X I S C A L C U L A T -I- -0 N 

TAN 2 ll = 
2 1xz 

1zz - Ixx 

2 ~ = 9.34° 

"' 0.164406 

~ = 4.67° KOSE D~ 

Silf
2 m 2 0.006629, cos2 ~ ~ 0.993371, SIN 2 ~ "'0.162293 

Ix•x• s rxx cos2 ~ + rl,,l, s~ i = Ixz s~ ~ z 149,211.2 

ly•y• = 1yy = 14e,437.3 
2 2 

IZ'Z' = 1xx SIN m + Izz cos ~ + Ixz Slli2 ~ ... 284,313.5 

,. Ix • x ' + 1z 'z' 

TABLE 2.1-VI 
SAMPLE CALCULATION "-J MOMENT OF INERTU 

Ixz 
'W(6x • 6z 

2 0-6) 
--'--~----~----~--~ 

x 1 
100 , 

2, 

2, 

37, 

923.7 146,915.1 

700.0 13,300.0 

100.0 13,300.0 

797.8 38,252.8 

71.2 

232.4 

232.4 

835.5 

-
10,529.6 

- 400.0 

- 400,0 

o.o 
~ ~ ~ ~ 

144 , 121 .5 211,767.9 1,229.1 9,729.6 
--- --L.....-.-----..1.. _____ ...i__ ___ ~ 

Z'Z 

X' 
x---~-1-~--~x 

X' 

Z Z' 

XX & ZZ • AIR VEHICLE AXIS 
x Ix I & z I z I .. PRINCIPAL AXIS 
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LOCKHE::D- GEORGIA COMPANY 

A JIVISION JF _QCKHEED AIRCRAFT CCRPORATION 

I
' REPORT SO. _:..U_'"'·-~_-:;_5~5_..;._-_"1_2_-_1 __ 

MODEL C-J~ .. ~ 
~ ----"--
I PAGE _____ ?_, _i -_2 5 -----

Groun Weight Statement. The following Group '11.eight State-

ment infor::iation is presented in the ~:r 9103-:;:J Jlodified for:n which 

incorporates all the requirements of Part I of 2eference 4. ~his 

form is modified to allow for efficient usage of the computerized 

weight record system. Body Group-?uselage-Basic Structure (?age 

2.1-27, line 23) includes1079 pounds of Jlanufacturing variation. 

This variation consists of unaccounted for weight and was distri­

buted throug.~out the fuselage basic st::-ucture to enable the comput­

eriz.ed weight records to show the act'u.al weight condition. ?ages 

2.1-29 through 2.1-31 su=ma.rize the air vehicle gross weight 

conditions. Table 2.1-VII presents a tabulation of functional 

versus major component weight breakiown~ 
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'l'ABrn 2. 1-VII 

GHOUP WI!;IGH'l' VEHSUS COMPONEN'l' WEIGHT 

~-------------~------------------------------------------i 

GHOUP 

'vilNG 

'l'AlL 

DODY 

JU, 1Gll'1' ING GEAH 

~iUlU!'ACt: COH'rHOLS 

l'HOl'UL~; ION 

!cUX.. l'OVlt:H 1-'IJ>H'l' 

rm;111ltUHBN 1l1fJ 

HYDlU\ULIC!) 

ELJ~G'l'JUCI'.L 

EWC'l'JiUH JC:; 

1"UJ LN I~;1Ill~GS AHD 

J.<;QlJ J l'HJCN'l' 

AlH CONDJ'l'JUNING 

Mill 11N1l1l-ICING 

LUXILLAHY Gl..:J.H 

'l10'11AL \l1•:IG1!'11 l•1'1P'l'Y 

69256.0 2'/84.8 
558.2 

116763.1 

4'1)2.4 
4129.0 

566.0 

204'(.0 

1.4 

1'{5.6 

52'/. 6 

395.9 

71:.l. 1 

14. 1 

215.7 

2.0 

1363.0 

334.4 
966.) 

665.2 

2301.5 

2355.6 

3655.4 
6665.4 

5405.'1 

HORIZ. 
'fAIL 

5901.2 

625.5 

12.9 

4.6 
0.8 

5.8 

WEIGHT DIS'rHIBUTION COMPONEN1rs 

VEH'r. 
BULLb"r 'l'AIL 

693.4 5068.5 

5.3 
69.6 

1. 1 

993.6 

1.5 

25.7 
50. 1 

MAIN Nm.iE 
L.ANDING LANDING 
GEAR GEAR 

7.2 

6.7 
31.0 26.2 

6151.0 29738.6 3672.1 

POWEH 
PLANT 

3226.7 

33420.4 

65.0 

509.0 

740.9 
39.0 

7.0 

357.6 

PYLON 

4394.1 

101.3 

55.0 

112.6 

64. 1 

9.0 

94. 1 

1)'/.8 

5026.0 

WING 
STUB 'l'O'fAL 

11137.9 83178.'( 
12201.5 

1527.2 h88290.) 

3Tf91.:2 

89. 3 

3.4 
0.9 

0.5 

'(115.) 
0106.0 

5Gcr12.,1 

911 . 5 

'.J'j 9. 3 

3'550.'{ 

5'J')~. u 

59'10.5 
6700.6 
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This section presents the :;iass data for the fuselage, landing gear, and wir.g 
stub. Wing stub mass data are also shown with the wing, since total loads 
must consider both its effect with fuselage mass a.~d wing mass and also 
its effect when acting separately. 

Jigure 2.2-1 shows ~he fuselage, landing gear and wing stub geometry. 
Figure 2.2-2 shows graphically the weight distribution of the fuselage for 
conditions with and without the wing stub. Table 2.2-I presents the tab­
ulated mass data for the fuselage, and Table 2.2-II presents the wing s~~b 
mass data distributed in a like manner to the fuselage. Table 2.2-III 
presents the items to be removed from the fuselage to obtain ~eight Empty. 
Landing gear data, including individual data for the rolling stock portion, 
are given in Tables 2.2-I'l and 2.2-Y for the nose and main landing gears 
respectively. 
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------- ---- ---- ---------

SEC'l'ION 
_(r' "J__ ----------- ~-· 

160.0 - 395.0 
395.0 - 578.0 

578.0 - 744.0 
744.0 - 944.0 
944.0 - 1106. 6 

1106.6 - 1231.1 
1231 . 1 - 1343.2 
1343.2 - 1563.2 
1565.2 - 1675.3 
1615.5 - 1804.0 

1804.0 - 1984.2 
1904.2 - 2167.0 
216'/ ,0 - 2339.0 

2339.0 - 2472.0 
2472.0 - 2538.8 
2538.8 - 2921.4 -- -- -------------

'l'O'l'ALS 

TABIB 2.2-1 

FUSELAGE MASS DATA 

NOTE: 1. Data do not include landing gear, tail assembly, or wing stub. 
2. Data shown for "Operating Weight" condition. 
3. Data shown per air vehicle. 

___ _J __ _L_~_r~Q .. _ _,__rxzQ - . --
------ ------ - ------~-------- --------- ------------

WEIGH'!' x y z 
1

Xo 

__(LB ~s.l_ B.L • .2_ _ 
9,054.7 340.7 o.6 

16,588.4 483.3 7. 1 
11,507.1 654.7 4.4 
10,624.2 845.3 0.5 
10,742.6 1040.9 0.5 
7,430.8 1173.3 1.6 

10,23'1.7 1293. 1 0.8 
23,6'/4.6 1449.4 o.o 

9,998.7 1618.4 -0.5 
6,065.3 1735.6 o.o 

9,095.7 1900.5 2.9 
11,372.2 2082.4 o.6 

4,258.9 2260.0 0.3 
2,927.4 2410.7 1 .o 
1,265.2 2514.5 0.3 
4,303.9 2654.6 o.o 

------

149,927.4 1305.1 1.6 

_(w. L. 
252.2 
230.1 

207.4 

234.7 
247.3 
109.9 
178.3 
189.5 
181.5 
192 .6 
203.0 

223.9 

205.1 
310.0 

323.9 
347.3 

----

219.5 

--~-~LB-rn2 x J_Q=6
L_) ____ _ 

76.7 
248.3 

175. 7 
171. 7 
198.6 
124.1 
176.8 

444.7 
171.3 
120.6 

152.8 
167. 1 

60.3 

31.4 
10.9 

23.5 
-- -------- ----· -

73.5 40.3 
196.1 144.9 
142.5 
140.9 
128.3 

59.8 
66.2 

302.7 

75.1 
63.5 
96.5 

105.7 

33.8 
21.1 

5.0 
36.3 

88.1 

99.4 
122.8 

84.5 
132.7 
381.6 
116.8 

78. 1 
106.2 

112.7 

47.3 
26.4 
7.2 

38. 1 

3.4 
6.4 
1.8 
2. • . ) 
2.8 

1.4 
0.5 

14.3 
0.9 

0.5 
1 • 1 

8. 1 

0.7 
2.0 
0.2 
0.8 

*688.0 
- --- ·-- ---·-~- .. ---·---· -- -- -*~!~76~1_ __ .29!!:')8.4 . )~r226.4 

-l'Centroidal mass data with respect to the total fuselage C.G. 
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SEC'l'lON 

'l' Aill.£ 2 • 2-ll 

WING STUB MASS DATA (FUSELAGE DISTRIBUTION) 

NO'l'E' 1. Data uhqwn per air vehiole. 
2. See Table 2.6-III for distribution of this component 

in lateral direction. 

WEIG UT - - - Ix., Iy., x y z Iio 

(l!'.S.) (LB) (l!'.S.) (B.L.) (W. L.) (LB-IN2 x 10-6) 

944.0 - 1106. 6 591.1 1105. 7 o.o 358.2 2.5 0.2 2.3 
1106 .6 - 1231.1 5,781.7 1182.8 o.o 355.3 41 • 1 17.8 49.8 
1~31.1 - 1343.2 5,890.~ 1292.5 0.0 350. 1 48.5 14. 1 53.9 
1343.2 - 1563.2 503.3 1349.5 o.o 347.3 2.7 o.6 2.7 

'l'O'l'ALS 12,766.6 1236.4 o.o 352.7 *94.9 *84.4 *160.4 

il'l'he inertia totals are tukon ubout the total wing stub C.G. 
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TABLE 2.2-III 

ITEMS TO BE JiEMOVED .F'HOM .F'Ut.>ELAGE TO OBTAIN "WEIGII'l' EMP.rY" 

NO'l'E; 

1. Data are shown per air vehicle. 

2. Centroidal moments and products of inertia are considered neglible. 

- -
SEC'l'ION WT x y 

I'l'EM (.F'. s.) (LB) (E'. S.) (B.L.) 

MILITAHY CHEW MEMilEHS (2) 160.0 - 395.0 430.0 390.0 o.o 

MILI'rAHY CllliV MEMllEHS (3) 395.0 - 578.0 645.0 454.3 0.0 

MILI'l'AHY CHE.W MEMBEHS ( 1) 578.0 - 744.0 215.0 727.0 o.o 

LIFE HAF"rs - INCL. EQUIPMEN'r 744.0 - 944.0 202.0 858.0 33.0 

LIQUID OXYGEN (Cl&'W - 25 LITEHS) 1343.2 - 1563.2 63.0 1453.0 135.0 

.F'00l) - ( CHb\/) 744.0 - 944.0 17 .o 850.0 -25.0 

\V A'l'EH - ( CHF .. \/) 744.0 - 944.0 43.0 811 .o -52.0 

CWGO TIE DOWN EQUIPMENT 395.0 - 578.0 73.3 547.5 0.0 

57s.o - 744.0 193.9 658.3 

744.0 - 944.0 256.6 e45.7 

944.0 - 1106. 6 193.9 1032.2 

1106.6 - 1231.1 157.3 1178.0 

1231.1 - 1343.2 120.6 1293.9 

1343.2 - 1563.2 256.6 1450. 1 

1563.2 - 1675.3 146.6 1617.9 

1675.3 - 1804.0 157.3 1743.3 
' 

CAHGO '1'18 llU\JN EQUIFMBN'l' 1004.0 - 1')84.2 1')3.9 1889.4 o.o 

z 
(W. L.) 

332.0 

332.0 

332.0 

334.0 

140.0 

335.0 

365.0 

150.0 
~ 

150.0 
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~ TABLE 2.2-IV 
0 
::0 
I: 
I 

~ NOSE LANDING GEAll MASS DATA 
fTl 

NO'l'E: Data shown per air vehicle. 

llli~RACTING COMPONENTS 

HOLLING STOCK ONLY 

NOTE: Data shown for one tire and wheel. 

ITB!1 WEIGHT 
(LB) 

1r .. 
(LB-IN2x 10-4) 

------~-· ----·---------~ ~----------·---- -- - - ------·--------

WHEEL 

'l'IHE AND AIR 

92.1 

155.4 

6.27 

5.39 
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TABIB 2.2-V 

MAIN LANDING GEAR MASS DATA 

NO'l'E: Data shown for one half air vehicle. 

.POSITION WEIGHT X y 

B~_ 
101. 9 

z Ix -1~--- ---~ -ixy _:J~~J;;~-~~ L--~~~~--
w. ~ _ ______ ___ ____ __ (!-B-IN

2 
__ ,!_]_Q=~) _ --.. -~ -- - --- -- -- _(_LB....___,.__( p. s . L 

U.P 1452.9 114.5 34.4 194.4 224.e 0 

( s '11 H u·r EX 'l'l!:NDE!J 

DOWN 14,869.3 1452.2 154.2 82.2 26.1 207.2 199.4 0 

f S'l'HU'l' S'rA'l'IC) ~-~- ---·-·--->--------~-----· ,,________ --.... __ ... ____ __.__ ___ ~--

ROLLING STOCK ONLY 

NO'l'l!.!: 1. Data shown for one tire and wheel. 
2. Rotating portion of brake included in wheel data. 

I'l'J..:11 

WHE:EL AND BHAKE: 

'l'lHE AND AIH 

WEIGH'r 
___ (LB} 

226.9 

153. 9 

Iy 
0 

(LB-IN2_!_!0-4 } 

1.26 

5.34 

0 3.8 

0.3 - 0.7 
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This section presents the :na.ss data for the bullet and its contents. 
3ullet geometry is shown in Figure 2.3-1 with !!lass :iistribution and ::.ass 
data given in Figure 2.3-2 and. Table 2.3-I ::-espectively. I.oad and !'la"':­
ter analysis reQuire the bullet data to be presented in a di!'ferent ~an­
ner than in Reference 3. Therefore, the bullet as a unit is presented 
in this section. The movable portion of the bullet (Sections 1 a.~d 2 
of Figure 2.3-1) are also combined with the horizontal tail in sub­
section 2.4, and the fixed portion of the bullet (Sections 3 and 4 of 
Figure 2.3-1) are co~bined with the vertical tail in sub-section 2.5. 
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SBC'fION 

2 

3 

4 
'l'OTALS 

WEIGHT 
LB 

162.2 
186.6 

159.? 
264~1_ _ 

769_~L 

'l'ABIB 2. 3-I 

BULLE.T AND CONTENTS MASS DATA 

NO'fE: Data ~hown per air vehicle. 

--- - ·---- --- ---- ------ --i: 
x y z 

IX y 

F' .S. B.L. W.L. LB-IN2 x ----

2735.8 o.o 790.9 o. 1 0.2 
2837.9 o.o 790.0 o. 1 0.4 
2939.4 - 0.2 791.4 o. 1 o. 1 

__ 30Q8.6 o.o __ ]J8.!3 - 0.2 o.6 ---- - -----

2895.6 o.o 786.6 *0.5 --~ ~-~ ~ ------------- - --- - --- -- ------- ----- ----

*'l'hese totals are referenced to the bullet total C .G. 
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This section presents the mass data for the horizontal tail including eleva­
tor and balance weights. Data with the movable portion (Sections 1 and 2 
of Figure 2.3-1) of the bullet are also given. Horizontal tail geomet=:r 
is illustrated in ?igure 2.4-1. Mass distribution is shown in Figu=e 2.t-2. 
The mass data for the horizontal tail are given in Table 2.A-I. These 
data reflect the theoretical tip of the horizontal tail to facilitate :oads 
analysis. Structure beyond the theoretical tip is included in the outboa...""'i 
section. 
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'l'ABlli 2. 4-I 

IIOHIZON'l'AL S'fABILii~lli AND CONTENTS MASS DATA 

Note: 1. Includes elevator and balance weights. 
2. Data shown for one-half air vehicle. 
3. Inertia totals are taken about the left horizontal stabilizer total C.G.*** 

--I~-o-I!Y=---r- -i~=---r-i~Y-o- - -r;z~- -i SECTION WEIGHT x y z ---- --- ------ ----- --- - -L - --
(B.L.) (LB) (F.S.) (B.L.) (W .L.) LB-IN2 x 10-6) 

- -- ---- ----- -- -·--- -------

o.o - 40.5* 1,002.8 2858.7 18.2 794.1 0.2 3. 1 3.1 o. 1 o.o 

o.o - 40.5** 828.4 2873.1 18.6 794.9 0.2 1.4 1.4 o. 1 -0.1 

40.5 - 81.2 457.5 2891.4 60.1 795.6 o. 1 1 • 1 1.2 o.o o.o 

81.2 - 121. 7 468.0 2910.9 99.7 791. 9 o. 1 0.9 0.1 o.o o.o 

121. 7 - 162.2 272.0 2917. 7 140.3 788.6 o.o 0.5 o.6 o.o o.o 
162.2 - 202.9 248.3 2933.0 181.9 785.1 o.o 0.4 0.4 o.o o.o 

202. 9 - 243.4 281.4 2957.8 223.1 '/81 .3 o.o 0.4 0.4 o.o o.o 

243.4 - 284.1 217 .6 2967.3 262.4 778.o o.o 0.2 0.3 o.o o.o 
284.1 - 324.6 254.5 2985.6 305.3 Tf 4.3 o.o 0.2 0.2 o.o o.o 
324.6 - 365.2 159.2 2996.3 341.7 n1.2 o.o o. 1 o. 1 o.o o.o 

365.2 - 405.7 88.5 3011. 7 384.0 767.7 o.o 0.1 o. 1 o.o o.o 
- "------- ~------·-- -·----

'l'O'l'ALS* 3,449.e 2914.7 133.8 787.7 ~ *43.6 5. 1 57.6 **-1.3 
-- ----- --· ------ --------- --

'l'O'l'ALS** 3,275.4 2921.3 140. 1 707.5 clt-it-41.0 *51.5 **-1.3 
----------

*Includes sections 1 and 2 of bullet. 
**Horizontal stabilizer without bullet. 
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LOCKHEE'.:l-GEORGIA COMPANY 
A olVISION JF cJCKHEoD AIRCRAFT :OKPORATiON 

2.5 YERTICA.1 T~IL 

I REPORT :-io. _I.G_1_u-_s....:5:_L_· -_i _2_-_1 __ 
I MODEL ---~.:::.C~~c:.'=-.------
1 PAGE ~•)-I 

Hass data for the vertical tail including the upper and lower :::udders a=e 
presented in this section. Data with the fixed portion of the bullet 
(Sections 3 and 4 of Figure 2.3-1) a.re also given. 7ertical tail geo~etry 
and a graphical presentation of weight distribution a::e given in Figures 
2.5-1 a.nd. 2.5-2 respectively. ::1ass data for the vertical tail are given 
in Table 2.5-I. These data reflect the theoretical tip of the vertical 
tail to facilitate loads analysis. 
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FIGURE 2.5-1 

VERTICAL TAIL GECM2:TRY 
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1rABlli 2. 5-I 

VERTICAL TAIL AND CONTENTS MASS DATA 

1 • Includes rudder 
2. Data shown per air vehicle 

--- ---- --~r-------·-------- -·-- -

Inertia totals are taken about the vertical tail total C.G.*** 

SECTION 
(W. L.) 

386,5 - 427.9 
427.9 - 469.3 
469.3 - 510.0 
510.0 - 552:2 
552.2 - 593.6 
593.6 - 634~0 

634.0 - 676.5 
676~5 - 717~9 

717.9 - 759.3 
759.3 - 800.7* 

759.3 - 800. 7** 
----·---·~-

TO'rAU>* 
----- ----

'l'0'11ALS** 

WEIGH1l1 

(LB) 

66.3 
630.6 
634.9 
550.0 
518.7 
519.5 
590.8 
523.6 
853.0 

1,604.2 
1,263.6 

·---- --- ---

6,571.6 
----
6,151.0 

x 
(F. S.) 

2751.8 
2662.9 
2713.4 
2730.0 
2764.3 
2790.5 
2030.2 
2841.3 
2823.9 
2883.7 
2e50.7 

------
2799.1 

-----

2706.6 

-0.1 
o.o 
o.o 
o.o 
o.o 
o.o 
o. 1 
o.o 

-0.3 
-0.2 
-0.2 

-0.1 
---------

-0.1 

*Includes sections 3 and 4 of bullet. 

*llVertical tail without bullet 

410.7 o.o 0.1 0.7 o.o 

440.2 0.2 4.9 5.0 o. 1 

491.1 0.2 4.9 4.9 o. 1 

529.6 0.2 ', 
I 

3.6 3.6 o.o 

573.4 0.2 3.7 3.7 o. 1 

614.4 0.2 3. 1 3. 1 o.o 

656.9 0.2 3.5 3.5 o. 1 

698.6 0.2 2.8 2.8 o.o 

739.0 0.2 3.7 3.7 o.o 

777.9 o.6 11.2 11.2 o. 1 
T76.0 0.3 4.4 4.5 -0.1 
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LOCKHEED-GEORGIA COMPANY 

• JIVISION OF _QCKHEED AIRCRAFT :ORPORATION 

i REPORT :"10. I.Glus:::.1.-12-1 
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i 

This section presents the mass data for the wing and control surfaces. 
Hing stub mass data are included in this section and in Section 2.2 since 
total loads analysis must consider both its effect with the wing and with 
the fuselage and its effect when acting separately. 

:Ba.sic wing dimensions and reference point locations are shown by ?igu=e 
2.6-1. 'iing weight distribution is p::-esented graphically in ?igure 2 .6-2. 
Table 2.6-I presents the mass data for the wing and contents. Table 2.6-II 
presents the unusable fuel to be removed from the wing to obtain Weight 
Empty. Table 2.6-III presents the wing stub mass data distributed in a like 
manner to the wing. Wing mass data reflect the theoretical wing tip to 
assist in loads analysis. St=ucture located beyond the theoretical tip 
is included in the outboard wing section. 
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LOCKHE ED-GEORG IA COMPANY 
A DIVISION OF L OCKH EED AI RCRAFT CO RPO r, .t.T ION 

::B.L. 
575.544 

B.1. 
542.568 

L.E.M.A.C. F.S. 1 254.24 -------t--~~r-­

F.S. 1275.623 - -----:;:>'f 

F.S. 1346.869------

REPORT NO. . :: 
MODEL ---·-- -'---" -' ---­
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PAGE--------
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120.000 
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SEC'l'ION 
(B.L.) 

120.0 - 197 

197. 3 - 263 
263.0 - 326 

328.8 - 394 
394.6 - 479 
4'(9.9 - )26 

)26.1 - 575 
)'(5.6 - 657 

657.6 - 746 

746.'f - 789 
789.1 - 054 
054.9 - 920 
920.6 - 986 

.3 

.o 

.8 

.6 

.9 
• 1 
.6 
.6 

.7 
• 1 

.9 

.6 

.4 
·-

WEIGHT 
(LB) 

3,950.6 

3,0)1.6 

4,069.9 
3,014.9 
3,632.5 
2,450.5 
2,051.2 
3,169.1 
2,044.7 
1,606.9 
1,5)2.1 
1,660.9 

1,401.7 
-

'rABLE 2. 6-I 

WING AND CONTENTS MASS DATA 

NOT.I!:: 1. Includes control surfaces. 

I -x 
(li'.S.) 
1272.9 

1203.0 

1357.4 
1344.6 
1364.'.j 

1419.3 
.1405.2 
145'/.'.;.l 
1469.3 
1517.9 
1530.7 
1571 •. , 

1597.2 

2. Data shown for one half air vehicle. 
3. Data shown for "Operating 'Weight" condition. 

- -

Ix - -y z 0 

(B.L.) (W. L.) 
150.4 347.3 3.9 
230.2 342.6 2.4 
302.2 332.5 3.2 

357.1 331.6 2.0 

442.2 324.6 3.5 
49'/ .9 317 .o 1.0 

553.8 316.4 0.9 
616.3 )09.3 2.0 
708.'.j )02.8 2.6 

763.4 295.8 0.5 
825.5 292.5 0.8 

881.3 w5.3 0.8 

955.0 279.0 0.7 
------· --------- - - ------ -- -

I fy.. 1--iz.:---r Ix Y., __L Ixz .. - J Iyz .. 

-6L --=- -- --

- ---------

2 {LB-IN x 10 
50.1 50.0 

32.6 32.4 
67.2 67.3 

34.4 34.8 

35.6 37.2 
28.0 27.9 
12.9 13.0 
26.8 2.8 

18.5 2.0 

11.4 11.4 
9.2 9. 'l 
9.2 9.7 
9.0 9.4 
-- ---- - ------

-

-

-

-

-

-

1.2 

o.6 
5. 1 

0.3 

1.4 
1.2 
0. 1 

0.9 
1.0 
0.6 

0.4 
0.6 

0.9 
---

-2.5 0.1 

-1.3 -0. 1 

-4.3 -0.5 

-1.4 o.o 
-1.0 -0.4 

-1.5 o. 1 

-0.2 o.o 
-1.2 -0. 1 

-0.4 -U.) 

-0.5 o.o 
-0.3 -0.1 

-0.4 o.o 
-0.4 -0. 1 
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SE.'CTION WEIGHT x 

__ __{]_ • L. ) (LB) (F !.~).) 

9u6.4 - 1052. 1 1,005.8 1594.8 

1052.1 - 1117.9 1,105.9 1635.5 

1117.9 - 1150.8 514.3 1660.0 

1150.8 - 1183. 7 415.5 1660.7 

1183. 7 - 1216.5 467.9 1667.5 

1216.5 - 1249.4 074.4 1715.0 

1249,4 - 1202.3 170.2 1723.9 

1~Q~!2 __ =-}2-15_. 2 161.9 _1760.5 

'l'OTALS 39,232.5 1433.1 
--- -- ---~-- ------ --- - - - ---------

--- --------------. ------ ------

TABLE 2.6-I (CONTD.) 

\HNG AND CON'l'J.;N'l'S MASS DATA ( CON'rD.) 

-y 
(B. 
101 
108 

113 
116 

119 
123 
126 

_132 
56 

-- -- - -

L.l_ 
8.5 
8.5 

5. 1 

'{. 5 
9.5 
6.o 
3.4 

5.5 
8.7 

z 
(~~~1'1 
274.6 
268.4 

263.3 
260.6 

257.3 
254.3 
252.5 

240.4 
----

312.7 

Ix Iy 
0 0 ~-~-__.__--"-_ ___._____Iz---"o _ __, __ I ~ E _m __ [~~~- _ _j 
-~----~~118 2 _x_lQ~ 
0.4 3.0 
0.5 4.0 
o. 1 1.5 
o. 1 1.2 
0.1 1.3 
0.1 1.4 

o.o 0.4 
o.o 0.3 

-~-------

4. 1 o. 1 -0. 1 

4.3 0.3 -0.1 

1.5 
1.2 

1.4 
1.4 
0.4 

0.3 
- ---- ---·----

o.o 
o.o 
o. 1 
o. 1 

o.o 
o.o 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

--

In 
0 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
0.0 

o.o 
3, 731.1 *972 .o 4~30.1 1462.8 -140.4 -314.7 
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LOCKHEED-GEORGIA COMPANY 
A DIVISION QF LOCKHEED AIRCRAFT CORPORATION 

T.D.Ll 2.6-II 

[ REPORT NO. _LG_'_r J"_S~5_.i_-1_2_-_1 __ 
I MODEL ___ 8-_,5._;.. ____ _ 
! PAGE ___ 2_.c_-_6 ____ _ 

UNUSABLE iO~L TO 3E ?2110VED :FROM W:CTG TO CET..i.:W "'iEIGET ~~" 

~OTE: 1. Jata shown for one half air vehicle. 
2. Centroidal oooents and products of inertia 

are considered negligible. 

SECTION \o/EIGET x y z 
(B.L.) ~LB} ~F .S. 2 ~3.1.2 (' • T ) - 'ff • J.J. -

120.0 - 197.3 14.7 1254.6 165.5 332.1 

197.3 -- 263.0 47.7 1278.2 235.8 324.8 
263.0 - 328.8 20.6 1326.3 283.4 323.5 

'; 328.8 - 394.6 7.6 1319.0 363.6 318.8 

394.6 - 479.9 24.0 1339.1 447.0 311. 7 

479.9 - 526.1 37.4 1372.1 506.0 306.1 
526.1 - 575.6 25.3 1396.5 537.9 302.0 

575.6 - 657.6 7.7 1413.0 618.4 298.2 
657.6 - 746.7 9.9 1457.3 706.1 ' 291.6 

746.7 - 789.1 7.8 i 1487.3 769.6 284.8 
789.1 - 854.9 23.2 1513.4 826.2 279.0 
954.9 920.6 30.3 1525.0 884.1 275 .1 
920.6 - 986.4 30.0 1532.6 954.3 272.6 
986.4 - 1052. 1 38.5 1572.2 1020.7 266.2 

• 1052.1 1117.9 54.6 1608.6 1087. 1 259.9 
\ 1117.9 - 1150.8 36.1 1633.7 1135.0 255.4 
: 1150.8 - 1183. 7 43.6 1650.8 1168.0 252.3 ! 

! 1183.7 - 1216.5 52.3 1668.2 1201.0 249.2 
i 1216. 5 - 1 24 9. 4 20.0 1684.8 1223.3 246.2 

I 1249.4 - 1282.3 o.o o.o o.o o.o 
1282.3 - 1315.2 o.o o.o o.o o.o 
TOTALS 

' 
531.3 1505. 7 : 819.a I 280.5 
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'l'ABlli 2. 6-III 

WING STUB MASS DATA (WING DISTHIBUTION) 

NOTE: Data shown per air vehicle for Operating Weight condition. 

SECTION WEIGHT 
1x---~-ty1-12-

x y z o - I - - o - J - o 

- --- - - - - --- (J.B) 
WING STUD - LE}'T 6;3a3.3 

-- (~'!§!LL-_{~!1!L~{~!1!} ____ (LB-:IN2 
J( 10-6) 

1236.4 72.6 352.7 13.8 42.2 46.6 
WING STUB - RIGH'l' 6,383.3 1236.4 -72.6 352.7 13.8 42.2 46.6 

'l'OTALS o.o 352.7 *94.9 
-- -- ---4.-------- --- - -- -------- - --- -·---

*160.4 

*'l'he inertia totals are taken about the total wing stub C .G. 

UNUSABLE FUEL TO BE HEMOVED }'HOM WING S'l'UB •ro OBTAIN "WEIGHT EMPrY" 

---- --- -- --

WEIGH'f x y z 
SEC'rION (LB) ( l''. s. ) (B.L.) (W.L.) 

---~--~--- -- ---- ----- -·----~~----

WING S'fUB - IBPr 2.5 1550.0 103.0 289.0 

\JING S'l'UB - HlGH'l' 2. ') 15')0.0 -10).0 209.0 

'l'O'i'AL 5.0 1550.0 0.0 209.0 
-- - - ---- --· --·- -------- - -
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LOCKHEED-GEORGIA COMPANY 

A JIVISION JF LJCKHEED AIRCRAFT :JRPORATION 

2 • 7 POWER PLil'fT A.1.'ill ?YLON 

! REPORT :so. :.G i "'.J'S 5.:.!.-12-1 _::.;:;;.__:;_-"--"'------
! MODEL ___ C:...-_5::..-:..:.:._ ______ _ 

j PAGE __ __,?~, ..,-'-' _-:...i ______ _ 

i 

This section presents the power plant and pylon mass data. Fig­

ures 2. 7-1 and 2. 7-2 show the pla.'1 a."ld side elevation gecme"try of 

the power plant and pylon respectively. Table 2.7-I presents tee 

power plant and pylon mass data and the data for total oil and trap-

ped fuel to be removed from the Power Pla."lt ar.d pylon to obtain tte 

'1ieight :2illlpty cond.i tion. 
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Note: Data shown for one-half air vehicle. 

SECTION WEIGHT 
(LB) 

x 
(l!'.S.) 

y 
(B.L.) 

Table 2.7-I 

POWER PLANT MASS DATA 

Ixz 
0 

-----------------4'-----+---~--t-----t----t------,t-------.-----r----....-----,...----1 

INBOAlill PACKAGE 

PYLON 

PO\/l<:H l'LAN'l' (\IE'l') 

'l'O'l'ALS 

1,23e.5 1250.5 47e.7 
9,673.0 1186.1 478.2 

-·-----··--

271.8 0.7 
217.5 6.7 

-0.1 

o. 1 
-- -- ----- -----·---~---- ----- ---

* o. 1 h0,911.5 1193.4 47e.3 223.6 * 10.7 
-----------+~---1------4--------- ---· * 52. 7 * 48. 7 

OU'l'BOARD PACKAGE 

PYLON 1,274.5 1392.0 746.2 252.1 0.7 5.e 5.3 -0.1 

PO\IEH .fiJtN'l' (W~!'_l_ -~!673.Q_ _1224.Q_ _ _112_._~ _ _ _122._2__ ---~I- __ 39~ __ }~~1 _____ g._1 
1~~0~~1,S * * ~ * _____ .L._110__;,;_9 _ _:_4_;_7 ·-=-5 ~!1~ _J4?~ _20~---~- -~ .4 -- ___ 54-_!_~_ 49~~-- -- __ 9~2 

*The inertia totals are taken about the package total C.G. 

0.5 o.o 
-0.4 o.o 

·- ---~- i---.-------

3. 9 * o.o 

0.5 o.o 

ITEMS TO BE REMOVED FROM POWBH PLAN'l' AND PYLON TO OBTAIN "WEIGH'!' EMP'l'Y" 

----·-- ~--- -- -- - -- ----------- -- - ---

ITEM WEIGHT x y z 
(LB) (F. S.) (B.L.) (w .L.) 

----- ---- ----·--·· -~----

INB'D OIL - TOTAL (P.P. 66.oo 1141.9 476.1 223.4 
OU'l'B ID OIL - TO'l'AI( p. p. 66.oo 1282.1 743.1 196.6 
INB ID UNW1E. }'UBL( P .P.) 15.60 1184.0 478.0 208.0 
OU'l'B'D UNUSE.}'UEL( P.P.) 15.60 1322.0 745.0 1e4.o 
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LOCKHEE:J-GEORGIA COMPANY 
A JIVISION JF ~JCKHEED AIRCRAFT :ORPORATION 

2.8 iO~L 

I REPORT :'lo. -,..,-:.v_~_~_s~s""lJ.-'_-_1_2_-_._1 __ 
J MODEL ___ v_-..:_··-------
i PAGE 2 • -1 I ~~~~~~~~~~-

l'his section presents the f-.iel ::iass d.a::a. ?i..:.el tan:.-:: geocetr-J al::ng 
·..rith t~ capacities a.re shown in :?igu..re 2.8-1. Total f'J.el :nass data 
a.re given ~aphically in :?igures 2.8-2 th=ougb. 2.8-9. :?ig..i=es 2.8-5 
th=ough 2.8-9 give ::ioment and product of inertia data for fuel quar..ti­
ties with respect to the fuel center of gravity shown by :?igures 
2.8-2 through 2.8-4. Table 2.8-I indicates individual tar~ fuel vol­
umes cor=esponding to total fuel load during the standard fuel usage 
sequence. ?uel distribution data a.re not given in this section, how­
ever, data of this ty;Je :nay be obtained from the tabulated fuel unit 
inertia data in Section 3, 

'-''.)R'A ~25E·3 
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?OD"? ?.S. 

i 1106.525 
2 1187.476 
3 1282.i58 
L i:30.-::-9c 
') l 32(). 571 
6 1393-~'34 
7 1404. 75'1 
8 1475.226 
Q 139.:,..292 _. 

10 130L. 672 
11 13'17.COO 
~2 136J . .113 
1 ~ _,. 1~e6.063 
14 159s.23c 
, 5 ia.95.002 
, 6 1643.690 
17 1709.065 
18 17 38 .207 

--------

- -..:... • .!) • 

CA?. 
.A.rr:r: ·:~( #5 
.:!,625 G.!...:.. 

:B.L. 

120.000 
257.930 
251 .041 
120.000 
564. 2}J 
555,. 723 
563.838 
536.379 
213.569 
308.L85 
120.000 
646.340 
907,755 
865.058 
595.675 
1235~012-

1235.012 
123~.916 

FIGURE 2.8-1 
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0 
94,250 

214,500 
318,500 

LOCKHEED-GEORGIA COMPANY 
A DIVISION OF LOCKHEED AIRCRAF~ CORPCRAT:ON 

0 
3,625 
3,625 
3,625 

0 
0 

4,625 
4,625 

1'.ABLE 2. 3-I 

0 
0 
0 

4,000 

0 
0 
0 

4,000 

REPORT NO. :.C 1°'C:'S5J.- i 2- ~ 
,., ~. 

MODEL~~~-~~-__,_,·=~~~~~-

PAGE ~~~~2_,_3_-_1_1~~~~ 

0 
0 

4,625 
4,625 

~GO.AP.D 

M.ADl' 
T.ANX: #6 

0 
3,625 
3,625 
3,625 

1. warm-up, ta.ri, take off, and climb are performed ri th fuel supplied to each 
engine from its corresponding main tank until a total of appro:cima.tely 
4,500 pounds of fuel is consumed. During this time all extended range and 
a.u:tilia.ry tanks a.re inoperative, and no fuel is being transfe=red into the 
ma.in tanks • 

2. Txa.nsfer extended range tank fuel into corresponding ma.in ta."lks until all 
extended range fuel is used. ..Ul extended range tanks ccntai.n equal volumes 
and will be depleted at approximately the same time. 

3. Transfer a.u:tiliarJ tank fuel into cor=esponding ..,a-in tanks until a.ll au.'G.­
liary fuel is used. ..Ul au.:tilia...ry tanks contain equal volumes and will be 
depleted at approximately the same ti=le. 

4. Continue flight using fuel equally from all main tanks. Open manifold 
drain valve and drain manifold fuel into the outboa.....-d main tanks. 

~OTE: 

Main tanks a.re maintained full until extended range and a.u:C..lia.ry fuel 
is exhausted. 
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!MODEL 8-5A 
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1 PAGE ~~~~2~·~7_-_1~~~~~~ 

This section presents a general method for obtaining cargo mass iata. 
Sample calculations deriving the cargo mass data used in this report, 
utilizing an assumed 'J..."'lifor:nly distributed cargo density, are sho'W!l 
by Figuxe 2.9-1. It should be recognized that ca=go ::.ay va:r-1 consid­
erably in density a.nd distribution thus increasing or decreasing the 
mass properties accordingly. i1a.ss data for one ca..::go distribution are 
shown in Section 3.2. In this case the cargo is distributed such that 
the total air vehicle center of gravity is within acceptable limits 
a.nd the floor limitations are not exceeded. With this basis, cargo 
is distributed in the compart:J.ent extremes to yield the maxim.um mass 
properties. 

"ORM 425E·3 
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I = W/12 ( 13. 52 
+ 19.02) x 0 

I:r o 
= W/12 (13.52 

+ 121.1 2) 31 114 -"- 31 114 :. 

1zo = W/12 (19.02 
+ 121.1 2) .7 

0 

~L~9.o·f~ 
q 
V'.l CARGO = 265,000 LE ::.4 

\ I 

I = 265,000/12(13.52 
+ 19.02)(144) = 1,727.5 x 106 Ll3-~ 

Xo 

... 'Z: - ' I.)• J 

I = 265,000/12(13.52 + 121.1 2)(144) = 47,214.9 x 10
6 LB-rn2 

Yo 

I = 265,000/12(19.0
2 

+ 121.1 2)(144) = 47,783.3 x 106 Ll3-Di2 
Zo 

z = 140 + 12(13.5)/2 = 221.0, x = 1,243.6, y = o.o 

c~o = 220,000 Ll3 

I = 220,000/12(13.52 
+ 19.02)(144) = 1,434.2 x 106 

.LE-IN
2 

Xo 

I = 220,000/12(13.52 
+ 121.1 2)(144) = 39,197.3 x 106 Ll3-Il~ 

Yo 

I = 220,000/12(19.02 
+ 121.1 2)(144) = 39,669.2 x 106 

Ll3-Ilj
2 

Zo 

z = 221.0, x 2 1243.6, y = o.o 

FIGTI?.E 2. 9-1 

GA FORM-425E·1 
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This section presents the '1nit inertia loads for the :najor structu::al ccm­
ponents as derived from the solution of mass-acceleration equations u~iliz­
ing the mass distributions in Section 2. 

Subparagraph 3.1, pages 3.1-2 th=ough 3.1-16, shows the derivation of ~~e 
mass-acceleration equations used in the unit inertia analysis. 

Subparagraph 3.2 contains the computer tabulated unit inertia data result­
ing from the solution of the foregoing equations for the following co:cpon­
ents: 

a. Wing (including wing stub and power plant packages) 

b. Horizontal Tail (including bullet sections 1 and 2 of Figure 
2.4-1) 

c. Vertical Tail (including bullet sections 3 and 4 of Figure 
2.5-1) 

d. Empennage complete 

e. Fu.selae,-e Fore body and lit body (with the land.i:lg gear up and 
down) 

f. Fu.sel~e litbody including empennage (with landing gear up 
and down) 

g. Wing Stub (distributed in the same :nanner as the fuselage) 

h. Wing fuel (Several quantities and air "rehicle pitch atti t-..rdes 
are shown. For each quantity and attitude, the fuel data are 
tabulated, then the fuel data combi:c.ed with the wing data are 
tabulated, then the fuel combined with the wing data are tab­
ulated in the sweep axis system.) 

i. Cargo (212, 145 pounds shown in fusel~e forebody and a.ftbcdy 
distribution. Also shown combined with fuselage) 

An index to these tabulations is shown beginningon page 3.2-1. 



LOCKHEED-GEORGIA COMPANY 
A DIVISION OF LOCKHEEJ AIRCRAFT CORPORATION 

I REPORT :-.o. ::..v~::-s54-12-~ 
I -----~-----

1

M00 EL C-J~ 

I PAGE -----"3....:•c._1_-_2~-----

3.1.1 Acceleration. Considering the left-hand r.U.e or~hogonal co-
ordinate system pictured on page ivx, the general equations of the tbree 
components of acceleration for a. rigidly fixed point a.re as follows: 

~:;( c = ~ ·X 
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motion parameters a.re 
denoted by subscript 
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referenced to the air vehicle rota-
"RA" • 

3.1.2 Unit Inertia Shear. Since accelerations produce an opposite 
inertial force, the following equations for the three components of 
inertia shear a.re valid: 
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3 1 2 ~ ·+ --~..,....+~ '::ho - r~ ~'d\ i.1\.-,e ..... h...; 1 ...;,..., 4 
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into seve::::-a.l components w:.. :h each cor:rponent be:..::.g s'..l.b-d:..-r:..ied :..n:c 
panels. T!:e panel weigb.ts and centers of s=av:. :y ·t1ill be denoted ':;y 
subscript "i" in the following eq_uations. 

The unit inertia shear loads :::-elat:..onships, derived from the preced­
ing equations, a.re listed below, with d.ista..rtces, being described i."1 
final form in te::::ns of Fuselage Station, :Buttock :::.ine, and 'tfater Line. 
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3. 1. 3 Jni t Inertia ~fo:::;en--;. :!:a.ch of the air Yehicle coi::ponents !las 
its own particular component loads reference axis. ~:::ese a."'Ces will be 
denoted by subscript "LA" in the succeeding equations. The eq_uations 
of the three vector components of :noment about the component loads 
reference axes due to inertia shear load, using sign conventions en 
Pa_ee ivx , are as follows: 
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Substituting the acceleration vector eq_uations from parag::-aph 3.1.1, 
these unit inertia ~oment eq_ua.tions become: 
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It is evident from above equations that the panel moments of inertia 
about the panel center of g=avity must be included in the unit inertia 
moment loads. The unit inertia moment ~oads relationships including 
these parameters and derived from the above equations, Hith distances 
expressed in airplane coordinates (i.e., Fuselage Station) for each 
component, are as follows: 
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c. F'JS:SLAGE - lu!-iir' BODY 

Eauations are the same as the ones shown for the forebody 
except the summation is accomplished from the aft end 
forward to F .S. "j". 
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3.1.4 Unit Inertia Loads - ~aualities. ?=om the prece~i..~g equations, 
it is evident that some components of inertias are equal in r:i.ae,-nitude 
to other components. To eliminate some unnecessa.r; repetition only one 
of these components will be shown in the IBM tabulations. ::'o aid in 
locating these equalities, the tables following were prepared. 'These 
tables indicate with an "X" the components that a.re shown in the tab­
ulations. The equalities for the cor:iponents not shown in the G,I 
tabulations are i:J.d.icated. 

a. Unit :nertia Loads - Wing, ?uel, a.ri.d iiorizontal Tail. 
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Equalities are shown for the wing in the stream and 
swept a.xis systems described in Section 3.2.3. 
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