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INTRODUCTION
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INTRODUCTION

The purpose of this report is to present the results of a study
conducted to develop a set of statistical weight estimating
equations for cargo/transport aircraft. Equation forms developed
for fighter/attack aircraft, Report No. 2-59320/8R-50h75, were
modified and used for this study. Ten data points were used in the
statistical analysis and the C-5A was added as an extra point.
Statistical analysis was performed using the recently developed
routine for constrained regression analysis. Automatic data
plotting was used to obtain graphical presentations of the equation
results. ' :
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Coeff. of

Correl.

i) 99.82
(

99.85

99.93

99.76

rAGn NU, 4

TABLE 2-1

WING WEIGHT EQUATIONS

- A
(1) W, = .0051 (wdg NZ)'557 S -649 AR (T/c)r 400 (1 + TR)'lOO

W

(Cos Sw)-l.OOO chélOO Recommended

(2) W, = .0056 (W, NZ)-562 g +631 4p-500 (T/C)r-.hoo (Cos gi)™L+0

W
.100 :
SWC s
(3) W, =.0051 (w, )3 g 59 pg5% (g/c) " (os )10
w o dg "z W T ,
. v ye651 o 613, .500 -1.000
(%) W= .0076 (ﬂdg NZ) s, AR (Cos 8W)

Symbol Definition:

Ww = Wing Weight - 1bs

de' = Flight Design Gross Weight'- 1lbs

Né = Ultimate Load Factor

Sw = Gross Wing Area - ftz

AR = Wing Aspect Ratio

(T/c)r = Wing Root Thickness Divided by Wing Root Chord
TR = Wing Taper Ratio

swW = Wing Sweép Angle at 25% Chord

chs = Area of Wing Mounted Control Surfaces - ft2

R el



ATRCRAFT

\

“AC-1DH
C-123B |
- G=124C
C-130B
C-131B
C-133A
C-135A
C-135B
C-141A
XC-1k42A

C-5A

ACTUAL

W
W

3311
5906
18140
11150
5072
27400

25020

25250 .

34480
2633
85750

Coefficient of

Correlation

TABLE 2-2

EQUATION RESULTS-WING

s ————

(Em% (1)

\_¥_/

3535
5995
19760
12730
k169
26750
23490
23680
34500
2761
91390

99.8

CEQ. (2)
W

W
3527
5948

19860

12610
k210

26940

23500

23690

34360

- 2763

90240

99.9

EQ. (3)

3444
6201
19400
12760
L266

27110

23800
2ko20
33290

2707
83410

99.9

PAGE NO. 5

EQ. (k)

336k
6035
20530
13080
Lh25
27610
24010
eh2ho
30500
2665
78350

99.8
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. FIGURE 2-|

CARGO/ TRANSPORT -WING WE [GHT

® - INDICATES OATA NOT INCLUDED IR BZBRESSION ANALYSIS

1000601
L —C-5Ax
C-141A—
CTF%BA
C-135
C-135A—12
g———L-124C
® Locse o——L+1308B
2 -C—238
2 cki13 o
et C+10H
ol XC-]42A
.4 600 L
seoo 10000 (3. 1Y

CALCULATED YEIBHT - LBS.

W, = 0051 (g NJ72°7 6899 4Re300 (7/0)=-400 (141R)+ 100 (ppg gyt 000

.100
SCS

COEFFICIENT OF CORRELATION= 99.83
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SECTION 3

TAIL GROUP
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TABLE 3-1

HORIZONTAL TAIL WEIGHT EQUATIONS

Coeff. of
Correl. -
’ _ -.250 .639 . .100 .750
99.46 (1) W = 0379 K0 (1 + FW/BH) LA N, St
Lt-1.000 Ky.70& (Cos S)h-l.ooo ARh.166 (a+ SE/SHT).loo
Recommended

250 .609 N +100

_ - .750
99.47 (2) W, = 0h29 K, o (1 + FW/BH) dg z St

Lt-l.OOO Ky.793 (Cos S)h-l.OOO ARh.169
99.39 (3) W, =.0653K,, (1 + ma/mn)" 20 wdg'6l7 w100 g T
Lt-rl.OOO Ky.782 (Cos S)hf.727
59.22 () W, = .0521 K. (1 +F/Be)" %0 wdg'693 n 20g o0
Lt-l.ooo Ky.81+8
Symbol Definition:
Wht = Horizontal Tail Weight - lbs
K,, = Unit Horizontal Tail Constant -1.143 for UHT, 1.0 for Others
FW = Fuselage Width at Horizontal Tail Intersection - £t
BH = Horizontal Tail Span - ft
dg = Flight Design Gross Weight =~ lbs
NZ = Ultimate Load Factor
Sit - Horizontal Tail Gross Ares - £t
L, = Tail Length - ft
Se = Surface Area of Elevators - ft2
* K& = Aircraft Pitching Radius of Gyration - ft
(Cos S)h = Cosine of Sweep Angle of 25% Chord

Horizontal Tail Aspect Ratio

o



ATRCRAFT

AC-1DH
.C-123B
- C-12hC

C-130B

C-131B
©-1338

C-135A
£-135B
1}:Q£La
XC-1h42A

C-5A

Coefficient of
Correlation

'EQUATION RESULTS - HORIZONTAIL TAIL

TABLE 3-2

ACTUAL

wht

302

835

1770
2284

705
3709
3295
3§h1
2916

426
6566

EQ. (1)

wht

352
724
2005
2019
567
3793
3271
3565
2967
1488
7179

99.5

Wht

352
722
1992
2013
571
3803

‘ 3278
3572

2965
488
7335

99.5

m. (2) . (3)

Wht

350
736
2004
1991
565
3793
3361
3608
2876
488
7032

99.4

bl Vavk abN

PAGE NO. 10

EQ. (4)

Wit

3k45
71k
2050
2004
578
3936
. 3202
3ko1
3004
L8
7h16

99.2

TSR A

‘o

~

o

‘s
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Coeff. of

Correl.

99.81

99.62

98.28

98.27

97.02

(1)

(2)

(3)

(1)

(5)

TABLE 3-k4

VERTICAL TATIL WEIGHT EQUATIONS

W, =.0038 (1 + HT/HV)'023 W

vt

.500 . .809
e K2

S

W, = .0026 (1

W = .0159 (1

.908
vt Kz

W, = .0170 (1

.895
vt Kz

=,
1

500 _ .661

.556

527

.01kl (HHT/HV)

PAGE NO. 13

A

.362 L -.837

Nz t

-1.000 .269 -.500
ARV (T/C>IV

.536 L ~.500

Nz t

-1.000 .350 -.500
(Cos S)v AR (T/C)rv

Recommended

NZ t

.051

529  +250 | =.500
. 2

t

N .250 _ =.500

Ly



PAGE NO. 13

TABLE 3-k

VERTICAL TAIL WEIGHT EQUATIONS

Coeff. of : .
Correl. A
3 .023 657 . .362 _ -.837
99.81 (1) W = .0038 (1 + HT/HV) de N, L
, Sv41;.500 Kz.809 (Cos s)v'l'OOO ARv.269 (T/C)rv-.5oo
‘ 1.000
(1 + ), I
/M
_ .225 .556 _ .536 _ -.500
99.62 (2) w, = .0026 (1 + HT/HV) Wag N, Ly
SvJc.soo KZ.875 (Cos S)V-l.ooo ARV.350 (T/C)rv-.5qo
Recommended
_ .070 .527 . .250 _ =.500
98.28 (3) W o=.0159 (1 + HT/HV) Wag N, Ly
.500 _ . -1. .
S > K 908 (Cos S)v 1.000 iR, 051
_ .okl 529 _ .250 . -.500
98.27 (8) W, = .0170 (1 + HT/HV) Wig n, L,
SVt.5oo KZ.895 (Cos S)V-l.ooo
_ -159 626 _ .250 _ -.500
97.02 (5) W, = .01hk (HHT/HV) Wig N, L,
g 500 L .661

vt A



REPORT NO. 2-59320/9R~50549
PAGE NO. 1k4

Symbol Definitions:

W

vt = Vertical Tail Weight-lbs

Height of Horizontal Tail Above Fuselage-ft

Height of Vertical Tail Above Fuselage-ft
= Flight Design Gross Weight-lbs

Ultimate Ioad Factor

Tail Length-ft

1l

d_L“ Nz (%2 E E

5, = Gross Vertical Tail Area-ft®

Kz = Yawing Radius of Gyration-ft

(Cos S)v = Cosine of Sweep Angle of Vertical Tail 25% Chord
ARv - Vertical Tail Aspect ﬁatio

(T/c)rv = Vertical Tail Root Thickness Divided by
Vertical Tail Root Chord

TR = Vertical Tail Taper Ratio



ATRCRAFT

~ AC-1DH

C-123B
c-12kc
C-130B
C-131B 7'
C-133A
C-135A
C-135B
c-141A
XC-1h424a
C-5A

Coefficient of
Correlation:

EQUATION RESULTS - VERTICAL TAIL

ACTUAL
w&t

370

504
1254
1128
420
220k
2046
2053
2394

262
576k

EQ. (1)

LA

355
502
1347
1085
k11
2281
1992
2012
2343
281
6984

vt

353

499
1328
1088
m
2368
1969
1985
2337

28k
6762

99.6

TABIE 3-5

EQ. (2)
W

EQ. (3)
W

vt

324
500
1539
1151
395
2384
1826
18Lo
2295
309
6685

98.3

AL WEVL s e

PAGE NO. 15

._..4/7‘)-_.\// ;,‘A.\“/V/"”)

EQ. (4) Eq. (5)
W \Y

vt vt
324 321
508 500
11536 1600
1151 1183
390 372
2392 2kg0
1828 1766
1842 1783
2285 2254
308 322
664k 6429
98.3 97.0
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v

- COEFFICIENT OF CORRELATION= 98,63

PAGE NO. 17
CARGO/TRANSPORT-VERTICAL TAIL e
18000 & - INDICATES DATA MOV INCLUDED IN REGRESSION aANALYSIS
t‘ﬂ
o——;——fu—SA“
|
C-141A—L
;—1359—\\ o—+L-133
e 13991
‘ { IR i .
F | | v./, ,
E i | | | t
SO N
ck1313 L
AC—EDH-———o :
|
o XC-142A
189
100 2100 Losas
CALCULATED wEIGHT - LBS,
- .225 ,,.556 ,,.536 , -.500 ~.500 ,.875 -1.000 ,,5.350
Wyp = 20026 (L+HT/ZHV)T =5 0220 G278 120200 6200 (0872 (opg 6371 990 g
.500

P

g

P
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SECTION L

FUSELAGE



Coefficient of

PAGE NO. 19
TABLE 4 - 1

FUSELAGE WEIGHT EQUATIONS

]

] ]

]

n*
n

b f

Correlation

99.73 (1) W, = .3353 Ky K (g, 1) 196 Ly’ Af.307 Kw.021
@ &W

99.73 (2) W, = .3280 K. K, (w N )-500 L, .250 302 (1 + KL
(Lf/Df)'loo Recommended

R — N —
199.71 (3) Wo = .3104K K, (W, N y+526 Lf.250 Af.268 (Lf/Df)‘loo
99.81 ) w, = .‘2965 K, K, (de NZ)-553 1, +250 4 255

. T

1.06 for 1 side-loading cargo door

1.12 for 2 side-loading cargo doors
1.12 for aft clamshell doors and ramp

1.25 for 2 side-loading doors and aft clamshell
ors and rar e

Eq.(1) [Eq.(2) ] Eq.(3) Eaq.(k4)

1.11 1.11 1.10 for fuselage mounted main
landing gear
1.00 1.00 1.00 for wing mounted main

landing gear

S



PAGE NO. 20

Symbol Definition:

Weight of Fuselage - lbs (Unpressurized)

Wf =

W&g = Flight Design Gross Weight - 1bs

Né = Ultimate Load Factor

Lf = Fuselage Structural Length - ft

A.f = Fuselage Wetted Area‘- ft2

Kw = Weight of Fuselage and Contents Divided by Design Gross Wt.

KL = Wing Sweep Factor

Df = Fuselage Structural Depth - ft

A, May be estimated by, A, = 2.752 Lf‘950 Bf.soo Df'576 (Figure L4-2)
Nt N e

A = Wing taper ratio
= Wing span ~ ft

B
w
A- = BSvweep angle of wing 25% chord

NOTE: The following weight penalties to the C-5A fuselage are not accounted

for by the constants Kl and K2.
Floor Vehicle Loading 5096
Aft Torque Deck : 2104
463L Cargo Loading System 3953
- Landing Gear Kneeling v 395
Excessive L.G. Cutouts 1000
Stabilizing Gear 680
Personnel Provisions (Aft) © 532
Relief Crew Provisions 693
Main Power Plant 246
Paratroop Doors Y77
Excessive Ramps and Extensions © 3000

Total Excessive Penalty 18176 1bs.



ACTUAL
ATIRCRAFT W,
C-123B 7073
c-12k4c 18070
C-130B 13220
C-131B 4873
C-133A 28070
C-135A 18750
C-135B 18800
C-1k1A 26620
Xc-142A 5186
C-5A 102900

Coefficient of
Correlation

TABIE 4 -~ 2

EQ. (1)

We

7399
16780
13760

5143
28780
18910
19020
26030

750
68510

99.7

EQUATION RESULTS - FUSELAGE

K. (2)
| W

f
7391
16780
13790
5148
28750
18880
19020
26050
L7L6

68000

99.7
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EQ. (3) EQ. (W)

We

7386
16800
13880

5133
28780
18890
19040
25860

k7ho
66800

99.7

7366
17290
13910

1988
28350
18890
19040
25670
4858
67510

99.8
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ooh -

FIGURE 4-| |
CAGRO/ TRANSPQORT-FUSELAGE WEIGAT

e . INOICATES DATA H@T INCLUOED lw @FRaEP8I6N anNaALYSI®

- LU,

ACTUAL wEIGWT

seto 3 y & A R_r am »
1000 . 10000 1eeves
CALCULATED WEIONT - L8S,

We = . 3280 i Ky '(WDG N,

499 | .250 ,.302 . 033 . 100
. . + | . ]
) L™ Ag (14D (L. 0.2

COEFFICIENT OF CORRELATION= 98.73
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FIGURE 4-2

FUSELAGE ¥ETTED AREA - CARGO/TRANSPORT

C-SA

10000

- LBS,

ACTUAL VEIBNMT?

CALCULATED wEISHY - LBS.

.500 .576
0

_ + 950
Ae = 2752 120850

COEFFICIENT OF CORRELATION= 99.79
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SECTION 5

LANDING GEAR
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TABLE 5 - 1

i K MATN LANDING GEAR WEIGHT EQUATIONS

&

Coeff. of
Correl.
_ .888 . .250 _ .hoo . .321
99.87 (1) Whlg = ,0106 Kﬁp K W, N, L N
-.500 ., .100  Recommended
N v
mss st
K = 1.126 for kneeling main gear
mp 1.00 for others
K = .536 for XC-142 Type
* 1.00 for others
_ .853 _ .276 .519 -.500 .100
99.50 (2) Wﬁlg = .0610 Kﬁp K W, N N N s Vi
K = 1.126 for kneeling main gear
mp 1.00 for others
K = .619 for XC-142 type
* = 1.00 for others
L 1.000 _ .3kg .100
99.26 (3) whlg = .0178 th K W, N Vi
K = 1.126 for kneeling main gear
P = 1.00 for others
K = 606 for XC-1L42 type

1.00 for others

o

st

B e T L IR



99.08

(%)

(5)

EQUATIONS (cont.)

_ 1.000 . .319
wmlg = .0288 th K W, 70N
K. = 1.126 for kneeling main gear
P _ 1.00 for others
K = .606 for XC-142 type
= 1.00 for others
1.000
wmlg = 0401 Kip Xx LA
X = 1.126 for kneeling main gear
P - 1.00 for others
.Kx = .618 for XC-142 type

1.00 for others

Symbol Definition:

<
o+

v

az EZ Et" '_‘z HSJ &4?: %H

n

Weight of Main Landing Gear - 1bs
Constant for Kneeling Main Gear
Constant for 1li2-type Gear
Landing Design Gross Weight - 1lbs
Landing Load Factor

Length of Main Landing Gear-inches
Number of Main Gear Wheels

Number of Main Gear Shock Struts

Stall.Speed—knots

PAGE NO. 28
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TABLE 5 - 2
EQUATION RESULTS - MAIN LANDING GEAR

ACTUAL EQ. (1) E%. (2) EQ. (3) EQ. (&) 3%- (5)

ATRCRAFT g Wog nlg Wog Vg g
AC-1DH 157 970 1074 1044 1087 1043
C-123B 1877 2157 2064 2236 2227 2059
C-130B Loks 3667 3716 4396 LLoh L732
C-131B 1728 1745 18hk2 1946 1935 1897
C-135A 9523 9612 9178 8362 8218 8020
C-135B 9613 9612 9178 8362 8218 8020
Cc-141A 9210 9124 10010 9161 9181 10330
XC~-142A 929 - 1053 . 929 929 929 929
c-12hc 9749 6734 5642 7250 7188 6737
C-133A 8983 . 11630 11500 10960 1077 982k
C-5A 33230 28740 34610 29830 2930 28710

Coefficient of

Correlation: 99.9 99.5 g99.3 . 99.1 97.2
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FIGURE 5-I

CARGO TRANSPORT-MAIN LANDING GEAR

© . IMDICATES DATA HMOT INCLUOED 1N RIGRUSSION anNaLYSIS

PAGE NO. 31

P AP .

C—-SA'—o‘
L0300 c-[ 4(:1
C-1383———&4———L-1350A
G-T41A—"/ | >———L-133A*
; t-1308 o
o—C-1723
—C-1318
AC-1DH
2000
o——XC-1424
21008 [ L% - -]
CALCULATED wETBMuY - LOS8.
_ .888 ,.250 , .400 ,.321 ,,-.500 ,,.100
wMLG = .0106 wL NL LM wa -NMSS VSTALL KP Fx

COEFFICIENT OF CORRELATI

ON= 99.87
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_ TABIE 5 - k4
NOSE LANDING GEAR WEIGHT EQUATIONS

st

Coeff of 2
Correl.
_ .570 .. .200 _ .500 450 .518
95.37 (1) Wnlg = .0075 Knp W, N L N Ve
WM/M\\\
. 646 _ .200 _ .500 450 _
96.41 () w nlg = .0320 Knp Wy N L N o Recommended
_ 663 .22 450
97.10 (3) w nlg = .1782 Knp LAY N N .
_ 646 450
95.73 L) w nlg = .2815 Kop Wy N,
. _ .646
95.73  (5) g = .3852 Wy
Symbol Definition:
Wnlg = Nose Landing Gear Weight-1lbs
Kh = Constant for Kneeling Nose Gear
L 1.15 for Kneeling Nose Gear
= 1.00 for Single_ Position Nose Gear
Wl = Landing Design Gross Weight-1lbs
Nl = Ultimate Landing Ioad Factor
Ln = Nose Gear Length-inches
an = Number of Nose Wheels
V ., = Stall Speed-knots




ASTUAL . (1) - EQ. (2)

ATRCRAFT

AC-1DH
C-123B
C-130B
C-131B
C-133A
C-135A
C-135B
c-1h1A
Xc-1k2A
c-12LC

C-5A

- Coefficient of

Correlation:

nlg

“2h1
L57
713

493

14ko
921
930

1147
337

1933

4350

W

nlg

258
385
69k
460
1323
1110
1110
981
363
1225

3362

95.4

TABLE 5 - 5
+ EQUATION RESULTS - NOSE LANDING GEAR

W

nlg

295
375
690
429

1362

1090

1090

101k
343

1267

3588

96.k4

REPORT NO. 2-59320/9R-50549
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EQ. (3) EQ. (&) EQ. (5)
W w

nlg nlg wnlg
275 275 275
L5 428 428
689 732 732
403 Lo6 Loé
1267 175 1175
1053 1030 1030
1053 1030 1030
11118 1213 1213
345 349 349
969 920 920
3553 3419 2176
97.1 95.7 95.7
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- L88,

ACTUAL wElgnt

FIGURE 5-2
CARGO TRANSPORT-NOSE LANDING GEAR

© o INDICATES DATA XOV IMCLUOED I ACSREESION amalvYSis

hasrunl NU, c=DJ35auy an= v s

PAGE NO. 35

|
C-SA¢— o :
F C=TZaC"+—=
C-133A——
C—Jélhé—lﬂa
102 o
; C /] e—L-1333 :
W/ ~L-133A !
C-13087a/ ! i
Y4l
C-131B— o ﬂ
:—1238——-0/
L—XC-142A
B
a——AC-1DH
800

100 1650
. CALCULATED wEIBMT - L8S.

- .646 ,,.200 A .500 ,,.450
Mg = -0320 WS4 o200 LS00 e 90 K

COEFFICIENT OF CORRELATION= 96.41
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SECTION 6

SURFACE CONTROLS
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\
a0
_ (P
TABLE 6 - 1 FW
. | ¢’ \5/
. SURFACE CONTROLS WEIGHT EQUATIONS V“
\
Coeff. of
Correl.
» .605 -1.0 -.369
99.79 (1)  w, = 127.2 N, (1 + Nﬁ/Nf) (1 + Ne/Nf)
.200 .083
cSs =TT
e y
- .55k -1.0 , .200 _ .070 i
99.65 (2) W 145.9 N, (1 + Nm/Nf) 8. Iy Recommended
N
_ _ .5k2 -1.0 ¢ .200 064 i
99.58 (3 w, = 176.4 N, (L+N /N ) | 8.5 IP
1.00 _ .188
89.21 (4) W, = 145.6 N, Ip
Symbol Definition:
(:> wsc = Weight of Surface Controls - lbs

Nf = Number of Functions Performed by Surface Controls Group

Nm = Number of Mechanical Functions

Ne = Number of Electrical Functions

S.g = Ares, of Control Surfaces (Wing + Tail Controls) - ft2

Ip = Aircraft Pitching Inertia - lb—ft2/106 <tw~;qouu~‘“«\f99él|

I, = Aircraft Yawing Inertia - 1o-£42/10° Stog—

I, = Aircraft Roll Inertia - 1b-ft2/106

(:) W includes the weight of the hydraulics necessary to operate the three
prlnary flight control functions. These hydraulics are referred to as
primary hydraulics or power controls. Also included is the autopilot
weight. Table 6-3 shows the weight adJustments to make all of the data
points compatible in these respects.
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TABLE 6 - 2
EQUATION RESULTS - SURFACE CONTROLS

ACTUAL M. (1) E. (2) E. (3) . (4)
W W W W

A;RCRAET A WSC scC R 8C sSCc . sSC
AC-1DH 713 7T 782 789 936
C-123B 845 798 803 - 802 876
c-12he 1557 1607 1553 1534 1672
C-130B 1795 17h1 172k 1717 1117
C-131B 776 770 777 781 865
<:) C-133A 1804 1266 1227 1224 1547
C-135A " 2318 2322 2362 2370 2541
C-135B 2326 2337 2378 2386 2537
(:> c-141A . kel 2887 2825 2800 2256
XCc-1h2A | 238k 2315 2284 2278 1966
@ c.oa 7986 W31 Losy 4065 3790

@ These data points not used in the statistical analysis.



TABLE 6 - 3

PAGE NO. 39

SURFACE CONTROLS STATISTICAL DATA

et
ATRCRAFT <:>Nf (E%m (lke (gécs I, I, I (§%sc
AC-1DH 5 5 0 W77 34h.3 3.82 2.87 713
C-123B 4 3 0 372 87.3 8.76 6.56 845
c-124C 5 2.5 0 1164 | 784.0| 83.45 | 62.57 1557
C-1308B L 0 0 672 297.6 | 32.06 | 24.03 1795
C-131B L '3 0 333 7h.8 8.22 6.16 776
C-133A l 3 0 1166 | 1421.8| 180.64 |135.49 1804
C—l35A 7 1.5 1.5 1225 876.5| 129.07 | 96.79 2318
C-135B 7. 1.5 1.5 1270 | 870.2| 128.15 { 96.09 2326
C-1h1a 6 0 0.5 1553 | 1274.0| 155.46 | 116.55 h161
XC-1424 11 1 0.5 | 588 27.71 2.98 | 2.23 2385
C-5A 7 0 0 3540 | 6977.0(1080.78 | 810.55 7968

<:> See Table 6 - 6

<:> See Table 6 - §

(:) See Table 6 - 4 for weight adjustments

(:> The C-133A was not used in the statistical analysis due to excessive

weight in the cockpit controls and autopilot area with no apparent
explanation.

<:> The C-141A was not used in the statistical analysis due to excessive weight

in the spoiler controls.
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TABLE 6 - L

SURFACE CONTROLS WEIGHT DATA

REPORTED LESS PLUS PLUS | ADJUSTED

ATRCRAFT L UTILITY HYD PRIMARY HYD AUTOPILOT W,
AC-1DH L67.1 - - +246.0 713.1
C-123B 598.9 - - _ +246.0 84k.9
c-124C 1493.0 N 6.0 - 1557.0
C-130B 1648.3 - +146.8 - 1795.1
C-131B 776.0 - ' - - 776.0
Cc-1334 180k4.0 | - - - 180k.0
C-135A 2147 .4 - +171.0 - 2318.&
C-135B 2154 .4 - +171.5 - 2325.9
C-1414 3713.7 - Hilh7.6 - '4161.3
XC-1h2A 2716.7 -332.0 - - 238k.7
C-5A 6543.1 - +1h2k.6 - 7967.7




TABLE 6 - 5

PO

PAGE NO. 41

CARGO/TRANSPORT - SURFACE CONTROL AREA

P2 Al BP R LI P

WING
MOUNTED

ATRCRAFT SURFACES RUDDER UHT ELEVATOR TOTAL
AC-1DH 285 63 - 129 L7
C-123B 211 50 - 1 372
c-124C 654 177 - 333 1164
C-130B Ls52 78 - 142 672
C-131B 231 43 - 59 333
C-133A 640 182 - 3k 11166
C-1354 615 110 " 500 @ 1225
C-135B 615 110 545 ) 1270
C-141A 1011 59 483 @ 1553
XC-1h2A 397 27 164 - 588
7 2343 231 966 ) 3540

@ These aircraft have adjustable horizontal tails with elevators.
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FIGURE 6-1

CARGD/TRANGPORT - SURFACE CONTROLS

3000,

8000

AGTUAL VEIONT o @O,

3
8000 soce
CALCULATED wElBnT - LES.

- « 954 cy-1.000 ~.200 ,.070
N, = 1459 N2 (1NN 5.2%° 1

COEFFICIENT OF CORRELATION= 99.65
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SECTION 7

ENGINE SECTION
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PAGE NO. 45
L
“b/
; TABLE 7 - 1 xﬁh va
ENGINE SECTION WEIGHT EQUATIONS g
Coeff.of -
Correl.
_ .100 _ .100 _ .337 ,, .100 Rt}
98.84 (1) Whg = .4836 Kng Noy Ny N N, Woio
.900 _ .258 _ .,100 _ .100 _ .100
Ne Sn Te Pl Ph
_ .100 . .100 - .239 . .111 - .608
98.99 (2) Whg = .6535 th Nlt Nd Nw Nz Woie
N .969 g 221
e n B
_ 00 .29 .119 . .611 q
= .672h Kng Nlt Nﬁ NZ LA P —
Ne'98h Sn'22u L QM‘\//// Recommended
g W'“’w e T
_ .153 .655 _ .927 . .koo
98.80 (&) wng = .3866 Kng N, Wope N, | s,

Symbol Definition:

Wﬁg = Nacelle'Group Weight - 1bs, includes complete AN group,
one engine per nacelle assumed
th = Nacelle Type Constant
th = 1,00 for prop driven aircraft with wing mounted nacelle
For pylon mounted pure jet igg}ggij
R.(1) B (2) | E. (3)| Ba. (4)
Kg 667 1.040 kv*i;?;;:} 1.012
Nit = Nacelle Length - ft
Nd = Nacelle Depth ~ ft.
Nw = Nacelle Width - ft.
N, = Ultimate Load Factor
<:> we+c = Engine and Contents Weight - lbs, per nacelle
N = Number of Engines



PAGE NO. 4o

"TABIE 7 - 1
Symbol Definition (Continued):
@ Sn' = Nacelle Wetted Area - ft2
Te = Thrust Per Engine - Lbs
Pl = Pylon Length - ft
Ph = Pylon Height - ft

@ May be estimated by,

.901
2.331 We KP Ktr

=
]

. We = Engine Weight = 1bs
Kp = Prop. Factor
1.4 for engines with props
1.0 for engines without props
Ktr = Thrust reverser factor

1.18 for engines with thrust reversers

1.0 for engines without thrust reversers

@ May be estimated by, _ ;

.812 N 750

S = 5.983 Nlt v

n



Ll WAL WV e

PBSTLY I LA S
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TABLE 7 - 2
. BQUATION RESULTS - ENGINE SECTION

ACTUAL, o) | m.() 2.(3) | E.(4)
ATRCRAFT LA Yo LA L Wog
AC-1DH 1211 13hh 1305 1302 1268
C-123B 1400 1256 1315 1316 13LkL
c-12h4c sh23 5257 5411 5426 - 5039
C-130B 3125 2757 2888 2907 3151
C-131B 1739 168 1718 1720 1730
C-133A 3512 38Lk1 3875 38L2 3896
C-135A 2573 2724 2725 2724 267k
C-135B 4015 4385 k61 4163 Loks
Cc-141A 5124 koo2 L669 4668 Leoh
XC-1k2a 1155 1157 1135 113k 1111
C-5A 8151 959k 8106 7973 Th63
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~ FIGURE 7-1

CARGO/ TRANSPORT -NACELLE e

¢ - INOICATES OATA xOT INCLUOED (K REGRESEION anaLYSIS

100G
C-SA®
!
- C-124C
C-141A——0 i ;
7 £-13s8
: o—C-133A
N €-1308—
H o—{—C-135A
c-1318
C-1p3B——
XC-142A_| o,/ o—hC-10H
1000
$000 15880
CALCULATED wEIBnT - LBY,
- .100 ,.293 ,.119 .610,,.984 ..223 .
WNG = ,6724 KNG NLT Nw Nz w5+c NE SN ;
COEFFICIENT OF CORRELATION= 99,06 A , .,:%
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FIGURE 7-2

WEIGHT OF ENGINE+NACELLE CONTENT

(9 1)
O
—
W
o
D
o
1
—
w
Rz\
|
e
N
- )
]

s .
- Co

3 o——AC-1DH .
| | L
q

|

XC-142A
000 L
2000 L1008

CALCULATED SEI6mT - LBS.

- . .801 .
Weo = 22330 B0 F, Fig

COEFFICIENT OF CORRELATION= 99.28
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CALCULATED wEIGMT - LBS,

_ .812 ,.750
5, =5.983 N°P N

COEFFICIENT OF CORRELATION= 92.78

__ FIGURE 7-3
NACELLE WETTED AREA-CARGO/TRANSPORT
C-5SA—o j
o—C-124C
C-141A— o——L-133A
Cil318_ |
C-1308— !
C-1358—— |
: o——AC-1DH i i
c-1238- >
o—C-1354
oL o ——XC-142A J; “l-o _.L.
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SECTION 8.0

PROPULSION GROUP



DWCVNL WV e @~ Y36V 0= )V i+

PAGE NO. 53

Due to the variation in design concepts used, the propulsion group
does not lend itself to statistical analysis. A statistical equation was
developed for the fuel system and an equation for the engine controls which
gives a rough approximation was derived. Weight summaries and pertinent
design data are presented for the other components to serve as an aid to the
Weight Control Engineer in making weight estimates of these components.
Table 8 - 1 is a weight summary of the entire propulsion group for the data

points investigated.
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Coeff. of
Correl.

99.17 (1)

W

fs
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TABLE 8 - 5

FUEL SYSTEM WEIGHT EQUATIONS

- <579 -1.0 .50
= 2.493 A (1 + Vi/Vf) (1 + vb/vt) N,

(7 x SFc/1000) 1%

_— T TTTT—

99.33 (2)
:6.93 | (3)
96.66 ()
81.59 (5)

wfs = 240 V£.6O6 (l:; Vi/vt)-l.o (1 + Yp/vt) Nt-50 Recommended
-

W., = 0.877 V£-835 (1 + Vi/vt)-l'o (1 + Yp/vt)l.Ol

Wey = 1.64h V£.773 1+ Vi/Vt)_l'o

W, = Lk.o81 Vt‘6ll

Symbol Definition:

<l '<d-<

3
=

SFC

Weight of Fuel System (excluding in-flight refueling) - 1bs
Total Fuel Volume - gallons ‘

Integral Fuel Volume - gallons

Volume of Fuel Protected by Self-Sealing - gallons

Number of Fuel Tanks

Thrust per Engiﬁe - 1bs

Specific Fuel Consumption

e~



ACTUAL
ATRCRAFT wfs
C-133A 1337
C-135A o)
C-135B 3850
Cc-11A 1380
xc-luzA_ 463
C-13OB 1875
C-54 2259

Coefficient of
Lorrelation

TABIE 8 - 6

EQUATION RESULIS - FUEL SYSTEM

K. (1)

wfs

1181
3731
3622
1715

468

707
3013,

99.2

). (2)

wfs

1206
3678
3678
1684
L66
725

2911

99'3

EQ. (3)
‘ wfs

1423
3229
3229
1933
LL7
816
3625

9.9

IMUDVINL AW
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EQ. (&)

wfs

1460
© 3191
3191
1938
L)
882

3468

LmToeN ) TNV ST

. (5)

wfs

185
2669
2669
2320

418
114
3676

81.6
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- FIGURE 8-!

FUEL SYSTEM-CARGD/ RSP0

® - INQICATES DATA mET JuCLYBED Iw @{ERECE1CN ansLVEIE

"

B — ~ e e -

R — ——— - . . . . .
C-1303* ——

C-l33A§

i
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LE88,

AGTYAL WEIBNT .

CALCULATED SEIBMT - LOS.

Vg = 2.405 138 vy 000 (oA

T

COEFFICIENT OF CORRELATION= 9S.34

11.000 500

N

e
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TABLE 8 - 10

WATER INJECTION SYSTEM

C-123B c-124c C-131B C-133A C-135A

Total System Weight (91) (167) (70)  (96) (585)
Tanks b1 ™ 17 ' 54 125
Pumps 14 | oL | 9 - 131
Métering Unit 1 - . - -
Valve & Plumbing 30 48 38 21 155
Controls 5 21 . 6 21 -
Vents | - - - - 5
Drains - - - ) - 5
Filler Neck & Cap - - . - -3
Supports - - ' - - .50
Sight Gage & Quantity Gage - - - - 2
Pneumatic Ducting - - ‘ - - 31
Temperature bont. Provisions = - - - 78

Water Inj. Fluid-Useful Load 21k 456 165 - 5500

28 Gal. 60 Gal. 22 Gal.

® ®
@ Two 30 Gallon Tanks

@ One 100 Gallon Tank
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SECTION 9

AUXILIARY POWER PLANT
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SECTION 10

INSTRUMENTS AND NAVIGATIONAL GROUP

PAGE NO. 68
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TABLE 10 - 1
. INSTRUMENT GROUP WEIGHT EQUATIONS

Coeff. of
Correl.
_ L63  .865 . .100 .500
92.54 (1) W, = L.5h0 K. Ktp L N, Ny (Lf + Bw)
Kr = 1,207 for reciprocating engines
= 1.00 for others
KtP = .872 for turboprop engines
= 1.00 for others e
///W
/// 541 _ 1.000 .500
. . = 4. +
ok, 46 (2) W, 4.509 X, Ktp N, N, (Lf Bw) Recormended
K.r = 1.133 for reciprocating engines
= 1.00 for others
K, = .793 for turboprops
tp -
= 1.00 for others o
w - e e e T -
_ . 1.000 A75
90.75 (3) W, = 11.96 K. Ktp N (Lf + Bw)

Kr = .778 for reciprocating engines
= 1,00 for others
Ktp = .803 .for turboprops

1.00 for others

1.000

i

86.55 - (W) W, 169.4 K. KN

tp “cs

K. = .694 for reciprocating engines
= 1.00 for others
Ktp = ,717 for turboprops

1

1.00 for others
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Symbol Definition:

W, = Instrument Group Weight-lbs (Basic Inst. only-See Table 10-k)
K} = Constant for Reciprocating Engines

Ktp = Constant for Turboprop Engines

Ncs = Number of Crew Stations

Ne‘= Number of Engines

Nt = Number of Fuel Tanks

Lf + Bw = Length of Fuselage Plus Length of Wingspgn-ft



ATRCRAFT

AC-1DH
C-123B
c-12he
C-130B
C-131B
C-133A
C-135A
C-135B
C-1h1A
Xc-1h2a

C-5A

TABLE 10 - 2

_ EQUATION RESULTS - INSTRUMENT GROUP

ACTUAL

Wi
115
268
769
391
250
578
473
466
822
25
888

EQ. (1)
.w.

i
191.3
201.2
768.9
453.k4
200.1
561.1
541.9
541.9

617.1

225.6

781.7.

. (2)
W.

i
192.8
202.8
750.9
459.8
201.7
552.9
526.5

526.5

653.8
225.7
813.3

EQ. (3)
|

i
212.7
223.3
561.3
510.0
222.1
607.7
504.3
504.3
712.5
185.2
876.9

PAGE NO. T1

EQ. (&)
L5
235.3
235.3
470.6
486.0
235.3
1486.0
508.3
508.3
677.7
2l3.0
677.7
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-TABLE 10 -

5

INSTRUMENT GROUP DESIGN DATA

PAGE NO. Th

, . ENGINE |NO. OF NO. OF NoéRgJ

ATRCRAFT LA L, + B, TYPE - |FUEL TANKS ENGINES STATIONS
AR-1TH - 115 168.2 Recip. 2 2 2
T-1238 268 186.2 éecip. 2 2 2
C-124¢ 769 301.2 Recip. 12 L Y
C-130B 391 230.3 Turbo Prop 6 L L
.£-131B 250 184.2 Recip. 2 2 2
C-133A 578 333.0 | Turbo Prop 8 N b
£-135A 473 259.4 Jet 19 L 3
"C-I135B 466 259.4 Jet 19 I 3
c-1k1a 822 293.0 Jet 10 l L
C-5A 888 453.3 Jet 12 i b

- XC-1kaA 254 117.5 Turbo Prop L L 2 .

See Table 10-k.

Instrument Weight has been adjusted to include no navigational
equipment and only basic instruments.
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FIGURE 10-1

CARGO/TRANSPCRT - INSTRUMENT WEIGHT

. o - INOICATES OATA NOT INCLUDED I% EBEGRESSION ANALTSIS

|

s C-1233
2 XC-142RR ’
p C-131B—$
of—AC-10H
too
100 (Y- ]

CALCULATED wEIGxT - LBS,

541 <500

. 1.000
Cs

Ne

W, = 4,509 N (L 870K, Ko

COEFFICIENT OF CORRELATION= 34.47
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SECTION 11
HYDRAULICS AND PNEUMATICS
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TABLE 11 - 1
HYDRAULIC SYSTEM WEIGHT EQUATIONS

Coeff. of
Correl.

_ 1.0 .937
95.18 wh8 = .2673 N, (Lf + Bw)

Symbol Definition:

* N
th = Utility Hydraulics Weight - lbs
Nf = Number of Functions for which the Utility Hydraulic
‘ System Provides Power
Lf = Fuselage Length - ft.
3& = Wing Span - ft. -

*
th includes only utility hydraulics. Pneumatics, power controls and

emergency hydraulics are not included. See Table 11 - 4 for weight
adjustments. ’ ‘
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HYDRAULIC GROUP DESIGN DATA AND EQUATION RESULTS

ACTUAL EQ.
ATRCRAFT N, L.+3B, W, W
AC-1DH 6 168.2 153 196
C-123B 7 186.2 208 251
c-12kc 8 301.2 458 451
C-130B 9 230.3 440 395
C-131B 9 184.2 239 - 320
C-133A 8 333.0 368 Lo6
C-135A 12 259.4 694 588
C-135B 13 259.4 Th3 637
C-141A 1 293.0 1041 769
xc-1h2a 15 117.5 463 ~350
C-54 21 453.3 2603 1737
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PAGE NO. 80
TABLE 11 - L
HYDRAULIC SYSTEM WEIGHT DATA
. ‘ LESS Lﬁss LESS PLUS

REPORTED LESS PRIMARY| EXCESS | EMER. UTILITY | ADJUSTED
ATRCRAFT Wpsip  |PNEUMATIC HYD., { FLUID | HYD. HYD. WEICHT
AC-1DH 157.2 - - - -3.6 - 153.6
C-123B 233.8 - - - -26.1 - 207.7
c-12hC 582.2 - -64:.0 - |-60.2 - 458.0
C-130B 708.4 - -ih6.8 - =121.9 - 439.7
c-lsiB 264.1 -3.8 - - -20.9 - 239.4
C-133A 2678.5 -2202.0 - |-100.0 -8.0 - 368.5
C-135A 912.6 - -171.5 - -47.0 - 69k.1
C-135B 963.6 - -171.5 - -49.0 - 7h3.1
Cc-141A 1488.9 - ~Ly7.6 - - - 1041.3
C-5A 4195.4 - -1hok .6 - -168.0 - 2602.8
Xc-1hoA 2h1.3 - - - T110.2 +332.0 h63.1
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SECTION 12

- ELECTRICAL GROUP



TABLE 12 - 1

. ELECTRICAL GROUP WEIGHT EQUATION

Coeff. of
Correl.

_ .782 _.346 _ .100
96.67 (1) W, =729l R_ L Ng

Symbol Definition:

*
wel = Electrical Group Weight-lbs

Rkva = System Rating - KVA

sLST S

PAGE NO. 83

Recommended

L = Distance from Generators to Avionics Bay +

Distance from Avionics Bay to Cockpit-ft

Ng = Number of Generators

* Wel will give the weight of a AC generation system with C.S.D.
units. No batteries or emergency generation is included.
See Table 12-3 for weight adjustments to make data points

compatible.

o

rd
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TABIE 12 - 2

- EQUATION RESULTS - ELECTRICAL GROUP

ACTUAL EQ. (1) -

AIRCRAFT W,y W,

C-130B 2332 2k9s
C-133A 2123 2080
c-i3§A 2640 2'698
C-135B. 2507 2698
FC—lhl_A 2942 2541
XC-1k42A 580 583
C-5A 3728 2929

Coefficient of Correlation: 96.7

e T e T
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SECTION 13

- ELECTRONICS
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i

Coeff. of

Correl.

99.27 (1) W,

98.79 (2) v,

98.77 (3)

PAGE NO. 88

TABLE 13 - 1
ELECTRONIC WEIGHT EQUATIONS

_ .901 . .250
= .ghOT W, Lo
=1.730 weq.983 Recormended
= 1.548 y 190
av eq

Symbol Definition:

L}
av

W
€q

i}

]

Electronics or Avionics Installed Equipment Weight-lbs

Uninstalled Electronics or Avionics Equipment Weight-lbs

L_. = Length of Fuselage-ft

f



TABLE 13 - 2

EQUATION RESULTS - ELECTRONICS

" PAGE NO. 89

J— ACTUAL EQ.(1) EQ.(2) E%.(3)
av av av av
AC-1DH 36k 359 | 353 345
C-123B 546 562 . 568 560
c-12he 1864 1763 1720 1726
C-130B 2229 215k 2298 2318
C-131B 1046 - 1050 1111 1107
C-133A 2016 1955 1829 1838
C-135A 2023 2177 2158 217h
- C-135B 2233 2372 2369 2390
C-141A 2333 2254 222 2242
C-5A 4358 L7 3983 4053
XCc-1hoa 807 870 . 1027 1022




2 0°0¢ [Log] (099 ) | (44T ) - - - LT 108 VeHT-0X
S 9°0€2 [sseq]  |(g192) | (ohlT) - - - LEE L6T 902T g6EH ¥6-0
M £0eET [eeeg] | (emnm) | (S88 ) - - HT 22l gsT | <09 LnEZ YIHT-D
9°gel ﬁmmm& (hsT) | (689 ) 1 N L Ht L8 9% oéez g5eT-0

9°get - [€zod | (monT) | (619 ) n St eh 9ET 8% Geh ¢tte VSET-D

H°€6T [orod | (s8tT) | (628 ) - - 1€ 629 Loz VEET-D

2 6L T:o@ (st ) | (t€€) - - - G - 992 9HoT areT-0

g° L6 (6222 | (L6nT) | (€L ) - - - 22 805 6222 g0ET-0

T*let [ost] |(stTT) | (6% ) - - 2z 2Lt LLS 98T OHT-0

€°9L [ong] |(e9€ ) | (48T ) - - T€ €2 4 92T LLS - g€eT-D

9-2L [oe] (22 ) | (mnT ) - - 61 26 oL €1 £ge HT-0Y

1 Py P2y | moram  |'osmi | caowd | cAoud |  SEATEHS | *SINS | *OENNOD “*n | zavgoury

QELSCTY "TISNI DNITOOD| *TISNI | % SOV | °OSIN | % S¥IM | QEI¥OJEY
QATONT TON

VIV NODISHA NV IHDIEM SOINOYLOITH

€ - €T TI9vL




sEIBuT - LOS,

ACTuaL
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FIGURE 13-

CARGO/ TRANSPORT-ELECTRONICS WEIGHT

® - INDICATES DATA WOT INCLUDED In BEGRESSION AnaL vl
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SECTION 14

FURNISHINGS AND EQUIPMENT GROUP
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TABLE 14 - 1
FURNISHINGS AND EQUIPMENT GROUP WEIGHT EQUATIONS

Coeff. of
Correl.

_ 750
95.36 (1) Wy = 3:796 A;

96.52 (2) W .0211 wc'3°7'A 1.000

f+e f

95-99 (3) Wf+e = 0577 Nc'loo Wc'393 Af'75o Recormended

Symbol Definition:

W = Furnishings and Equipment Weight-lbs.
N = Number of Crew
W = Maximum Cargo Weight-1b

A_ = Fuselage Wetted Area-ft2

Wf+e does not include cargo handling equipment or personnel seats. See

Table 14-3 for weight adjustments to make data points compatible.




ATRCRAFT

AC-1DH
€-123B
c-124¢
C-135A
' C-135B
c-141A
XC-1k2A

- £~130B

- . C~131B

C-133A
C-5A

TABLE 14 - 2

bl ekl &

PAGE NO. 94

EQUATION RESULTS ~ FURNISHINGS AND EQUIPMENT GROUP

ACTUAL

wf+e

526
910
: 3920
3hks5
331k
3918
455
3132
%431
2952
6109

Coefficient of
Correlation:

EQ. (1)

wf+e

958
1240
2513
2058
2058
2h72

901
1716
1093
2739
5345

95.5

E%- (2)
f+e
463
934
3515
3090
3075
3690

528
1833

722
k956

15490

96.5

EQ. (3)

Were

TS
912
3308
3159
3139
3683
57k
1840
W7
k725
12950

96.0

EQ. (L)

Wf+e

722

935
2995
2193
2193
3486

832
1829
1008
2919
6368

87.6

— TS

S
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FIGURE 14-t o -

CARGO/TRANGPORT - FURNISHINGS AND EQUIPMENT WEIGHT
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SECTION 15

ATR CONDITIONING AND ANTI-ICING

DLOVAL WU o= Y Oau/ JN= )7
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Due to differences in design concepts and requlrements, it was not possible to
develop a meaningful statistical weight equation for anti-icing. Table 15-5
is presented as an aid in assisting the weight engineer in making an estimate
for this system.

TABLE 15 - 1

ATR CONDITIONING SYSTEM EQUATIONS

Coeff. of
Correl.
99.96 (1) Vs = 39.58 N -250 (v /1000) p'125 A .1oo
[ - '. G e - . ——" -
_ .250 .60k4 .100 e
98.27 , (2)). Woes = 62.36 Nb (Yéflooo) weq “mj?Ftﬂ,ﬁf
T e .
- .250 .599
98.35 (3) W = 1309 N, (Vb/lOOO) |
‘ ’ _ .T67
96.2k (4) W, = 3012 (vp/loOO)
‘ Symbol Definition:
wacs = Air Conditioning System,Weight - 1bs
N? = Maximum Number of Personnel
Vﬁ = Pressurized Volume - Ft3
Zép = (Cabin Ultimate Design Pressure Differential - psi
L = Weight of Uninstalled Electronic Equipment - 1bs

eq

Recommended



ATRCRAFT

C-130B
C-135A
C-135B
c-141A

C-5A

ATRCRAFT

C-130B
"C-135A
C-135B
C-1k1A

C-5A

ACTUAL

W
acs

1382

1679

1688
2208
3360

ATR CONDITIONTNG SYSTEM EQUATION PARAMETERS

N
p

103
130
130
160
365

TABLE 15 - 2

EQ.(2)

m. (1)
W W
acs acs
1382 1457
1691 1638
1675 1623
2208 2232
7951 7499
" TABIE 15 - 3

V_/1000
o

8.07
8.85
8.85
13.70
65.60

JAN
P

11.30
21.50
21.50
12.90
12.45

C-5A not used in statistical analysis

PACE NO. 99

" EQUATION RESULTS - AIR CONDITIONING SYSTEM

EQ.(3)

W
acs

k56
1631
1631
2232

7007

W
eq

1497
1hok
1544
1448
2618

EQ. (&)

W
acs

1k95
1605
1605
2245
Th66

acs

1382
1679
1688

2208

3360
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FIGURE 15-1 - 'E

AIR CONDITIONING SYSTEM-CARGO/TRANSPCRT

. © o IRO1BATE0 Eave EOY PESLLGER v RISACESIGM 4naLlil

C-141A

AQTUAL WS30uT o LOG.

C-133A -1338

2000

. . |

1000 10688
C248ULATED VELENTY « LD

_ «230° . W124 108
Vg = 39,58 N3P0 v27Tb00 0515 weg
COEFFICIENT OF CCRRELATION= 99.98




~r

1oz

-

8dAy PINTJ=*Qqaed JoJ 3Tun JI}EaY ejuaedag @

m . PROT TNJ9em Uf PITLIvD A[Twmrou o 3ySTapm @
M 190113013 @
a3
e |c»em| - |- 1y T°g6Y 9°0f 91T - 0'm - 6-gce v§-0
TY'H | 9313 |*9913 |s3o0g | #3004 1961 9°1T 6°L8 2°s S 4T o'Ln |6°gS Yent-ox
TY'H | 9eta | - [ej00g | ITY'H £°68S € EST n'eg g 6€ - S ONT | E°ELT VNI~
e - - |*setm |atvem 1°¢€2 €40t 040t - 6°'g |6°LT g5ET-0
IV'H - - oz VR 1012 £* 40T 0°6L - 6'g | 6°LT YSET-D
wE | - |-oeta |s100g | amvem n°962T 1lg  |6%gL 6°2et §€0T | §°€E2| S 09 VEET-D

: pIntd .
- *391d | *99TF [ITV'H | ATV'H 6°009 0°691 66 m.ﬁ@ - g°ge 2°tg 9°gg | 2°H2e ;383 4]
Y°'H *99Td | *591F | ITV'H | JTV'H 0°2h6 n°LT 9°Ge 6°65T 6°L9 9°2Tt S QLT | T 0gE :(0,% C5)
- *o9TF | *OITI | ATV'H | IVV°H 9°6122 0°99 0Ly @m.wm £ 45T -9°0TT 0°T2n | 2°g9ET Folired £
212 IFY'H | "99T3 | JIV'H | ITV'H 6Lz 6°1T 4t 991 €16 0°20T| £°561 ge2t-0
- - PINTJ | 83009 |s300g 0°9TH 0Tt 2 €1 - - - - 9°€2 T°1L | T°L61 BIT-0V
IOYN/ | XJONVD | dOMd | TIVL | ONIM ONIDI-IINV SSUINId | BIHSVM | ZWOQVY | JOLId | FITIOVN | *DIA’GMVD | WIISAS CIIIHSANIM | ¥ETIZAONd | -TIVI ONIA | LIVHDHTY
I ¥4IV IVIOL aifmnsnon | 3, E5AIM *OSIW | NOIIONANI QNY XdONYVD

THSANA uIv
SIdLT KALSKS VIVQ LIDTEM TVOIISIIVIS

-y -— A

VIV NOISIQ GNV IHOIAM ONIOI-IINY/3d

S = ST 14Vl




PAGE NO. 103

0°ih g-€e v$-0 : -
2's 16 vent=-ox
YIPTM *99ng 6°0 + 022 = M B°6t L viHt=o
:8AOTTO0ZF 99 uopjendl eTdmye 9y3 ojut 377 TTIA sawwrdrpv (89ayy) £ Bujupswar Yy g8°g2 6 €IET-0
oToTYsA 9443 uojjeniwA’ pue 3833 89 L33Trqudeds Bupdy-sg Jo jumowe umumiuta 84 ZHT-aX 6°L9 91 4T [:(e]% ¢
. wayske ,yeaN, enbyun vy gOET-0 € HeT GL €T oL A &4 .
wajaks Lawey A[SNOTI0I0U 2I0JIIAYY I03WUIFTY ajuredse yjpa wayshe 291y juvpuadaput sey Ox2T-D) = EAION *ISNI J0°IM AN 20 IJIVdIIV 19we384g-03Tq
. : : . HITIA  guror-aq pratuspuiy 3 Ldowwd °€
patared *dynbs wnwium -~ 9°€ (sqny uf 8Burx WITT) S AT f vent=oxX
g6z o S £0T 1 VEET-D
G'ee 0Ly e g1e1-0
*doad J3d $g°gz = SUOTIWIWISUT JVITWES GATJ (§) Jo enTua oFviaay 2°ge 9‘ex ki €OET-D
. : . ' S°Le 9°0TT N oH2T-2
’ 9°ge £°LS 2 geet-2
dOHd/IM TISNT JO0°IM SdO¥d J0°ON” JIIVNDHIV ipwR3sdg *29TH g
* (LTuo wopetd) 0°4LT 0°¢9t 0°6 ] gTET-D
9" HET 0" T 9'€2 2 HAT-0Y

TVIOL (@NTI4 S0°IM ONIDI-ZQ dOo¥d SJOHd JO0°ON”
J0 JHOIIM

LAVEDEIY ismayefs PINTd VY
Supsl-aq eTredoxd °2 .

UOTAVTTVIRUT Jod # G°0z = SUOTIVITVIGUT JV[TWIE (L) JO ONTBA 9FvIAY = A[qEaswy Iousvy puv Jodiy PTaTUsPUIA T

VIVQ NOISIT QUV IHDIIM ONIOI-TINV/IA

(P,3u0Q) S = ST FIAVL

GELC . oo Coagege. . png

(PN e eI P e e g —————r T



=
) *gvaJY 983Y3 JO £ €S g'9t ("3
~ sFparacuy PITTVISP JO W Puw -l . .

o F8axe Buldl-ap up LduwisTsUOIUT 8 T'E2 Lres
m 07 Inp UOTIVIRLIOD JO NOV] [44%] 6'g2 (13444
- §°9S S LT 0°6€
(&} A+ H TIVI/A TIVi/H
=

o't

(PeT1190 BUTOT~-TJUR UNNTUTE §¥ PIPATIUT 30u) 0°GE
(SuUTUOT3TPUOD IV WOIJ PIIIVIFUVIF 0°SS 4) O'TH
(BuUTuOTITPUOS ITW WOIZ PIIIIISUVIF O°HE +) O°'Th
(BUTUOT3TPUOD JITS WOIJ DPIIIJIURIF O°TL +) 2O

0°6¢
-2'on

(9°62) pPeAcwax UOTIVTNFUL 6°GHT
(E4T) PRACWIZ 0390y % JAA0Tq quwpuadapul 0°glLe

59791
S Ht
G HE
G 64
0'gE
Lot
0°0%

9°g8 9°68 areET=2

S gl g0ET~D

0°12h onzI-d

0°20T 0°20T aeeT-d

“IA CIIDINE00  “ISNI J0°IM LIVIDITY
0'Ly veqt-0x

S ont ViqI-2

(31 VEET-D

1L HAT-OV

“ISNI J0°IA LIVIONTV

9°99T 4 0°00T V$-2
6°LS K 1°02 ’ venI-ox
1" LET 4 0°ES VIqT-0
0°g6T 4 0°ES 45ET-0
0°05T ] 0°6€ VSET=D
6-2eT N Lo€E VEET-D
6°65T H 0°6E gotT-0

VIVQ NOISIA ANV IHDIAM ONTDI-TINV/ad

Rt

. BT + 6 CONE YIdTIM CISNI JOTIM  TONT JOTOH

- e

0°ES

(ut)vIa ond LIVdOHIV

geeT=d

"ISNI JO°IM °*ONF Jo'oN  (UF)via o LIVIOUTY

(p,3u0d) § = ST FIAVL

wejehg ATY 0H  °d
300 °Y

Bupor-3q T¥el
we3shs ATV 0H °H
FR33Lg “RTIT Y

BupoI-9Q STTIVN/UOTIONPUT ATV

S

f




£ - 9303 ang

T°0 T PATRA UIN3BI-UCH
uu.u §'0 : peambad sw  sBuydnop
W/ . 11 JGnt Aeg 8103nqTa381p 03 eouwstidodoad /o ,91/€
H./ g°s . ,00€ Avg sIeuotiaodoad o3 ajoAreses @0 9T/
Dou ouyTedyd uoTAy
W 11 9 4Aeg - *g*q ung ,Qr Jed Y Jo jwys Iod T sasuopjrodord !
ah :0/ . 12 T J93T1d
AL 9°q : 1 dumg
[ (s3v18 €/0 € :
T JO UOTIFTTIINUG Y$~) U0 poswq waanByj) . ) 1oueTdIyy owe wo Atojvpuwa waysds Jo uojded (1) 93wiysd UM
O. . TIVL puv SUTH JO €3TTqEessY 7T JO u0F30e30ad 10y - waieke "§°X°I )
= O. weyshg BupdI-eq pMbTI ‘L
w.u. =
O ] *999TAQ *T°T ON €ELT JI9T Yint=0
m M SUT)S JIUUT TSUOTITPDY ‘¥907A9Q *F°T ON 6°0£9 08T VEET-0
B 890FASD °F°*'I ON ‘JI3QUMU SIY3J UF PIPNTOUL OTTIVEBN swog 2 qee . 60T . gIET=0
Bujjonp °F*T PuU¥ SUIXS JIUUT TWUOTITPPY °*BIVTASQ °*T*T ON 1°0gt W2ET g0€T1-0
(1°9EE aajway d73 fge#2T JeaoTq {0°E9T I339aq 893T 2'g9ET) °wIdTARQ ‘AT ON LeEnl LT oM2T-D
) *q*q suoysfaoxd 2ysvg €°66T 01T €£eT-0
*ISNI J0°IM NVdS ONIM LIVaOHIV
. . ) : snotIep Buiol-oq BUIM (2)
6-gte Neld V6-2
q3guel 39Te °3J xod # L°E onTuA oBviony 6221 N1 aseT-0
622t GE VGET-0
“ISNI d0°JIM (3J)NVdS IVIS JAVIOUIV
- ATuo #3918 (1)
wa3sls ATV 0H °H
. (ToTYRA 3893 07 suofinedaxd WNWTUTK) 6°g¢ YeqT-0X
T°L6T BAT-0V
*ISNI J0°IM LIVIOHIV sjood ‘Y

: ; - A ] . Bupor-3q Jurh 9

VIVQ NOISIQ QNV IHOIEM ONTOI-TINV/IQ

(P,3u0d) § = ST FIAVI.




106

PAGE NO.

*poatnbax gv L37ovded - JyjoAlasIY

(waxe 103nqrI387TP) .E\NC 1d qutd 1 sjuswaxynbay pynTd

(L vunodmo) TTaysoday) uoTred/qr 2°6 ©  PINTd

2039338 997 /&md/31dx209 woIF BuTATA -:wIIsAS OTIIOITT ~-:DPPY

(Puvd unds W1 §g B 103)
mmG 62 g°Le 82030QTIISTA JO IUBTOM
" 2 Wl

2I03NqTI38TA J0F PBuwyY ujod uwopIVUBuLg

VIVQ NOISAT QNV IMOTAM ONIOT-IINV/4d
(P,3u0D) § = ¢T FIAVI

wajshg Jo JepupwmRy (2) 93%wWTisd JUBTIN

(penutjuo)) wajsds BupdI~-oq pInby1 L




PAGE NO. 107

SECTION 16

AUXTLIARY GEAR GROUP
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SECTION 17

L4631, CARGO LOADING SYSTEM

PAGE NO. 109
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A weight summary of the 463L cargo loading system as installed on the C-5A
is presented in Table 17.l1. This summary is intended to be an aid for
establishment of the weight penalty for installation of this system. None
of the data points used in the statistical analysis had this system installed

s0 a penalty must be added to the equation weight for fuselage and furn-
ishings. )



PAGE NO. 111

7.3&

w1ekg BuTpvOl TEGH T¥IOL

(0*08LT) (#39TTed 22) §e9TARQ UAOPRTL
uv (*%° QT GL) 933N IPTT
:44 (°99 qr 00f) ®33TTed
1peOT TnJos Ul pIpnToul
(g°669)
6462 93wn03g IW3)
L°we2 suofsjrold dooajured
1°2IE YouiM
S Lot © wayskg AIATTIQ TVILSY
qusudinby JuyTpuvy oFI)
‘ . tquasudynby ®§ sFUTYSFUING UT PIPNTIUT
) (60E-£0T) (160°6) (Lg6") (g elze)
T L29°gt 6£9° T gLT” g-60n sa1ov3dasay wsoq 1L
006°9 Log* 990° g 1T WS TURYIA
(wsae J001J oBawd 9E$ 02 Log' T 961" 8154 STIWY I93u?)
70 333 29d 8qT €6E° Jo Aol STBuLS ¥ JoJ 3J 94702 108°1T 9%61° 2°054 STYwY °D1§
Futuuna xad sqT 29°f) AL3Ireusd qT G06 JO Lze 62 2l6°2 6Le* 0°EH9 9J0A9AU0) B RIITTOY
T®309 ¥ 3¥ 3u3[3A J0OTJ 08IWD UT PapnTIuY [444F 699° aLo’ 2°991 STuUTY unog ITL
axw #8UT331J I07 suoistAord Tvmionalg (2) =
Jo00TJ o3xw)
9397T%d Jo A01 aTSuys © uo paseg (T) (@)
(269°91) (L5L°71) (§°4LL)
LY LI §*69 gatouw3daday umoq 971
33 #°ETl = Qibust .m..ru g Hse = woay duey IV - 809° H90° 2 g2 . Wy T UBYOIM
eaz a* ! . vory duey ° - 1912 otz* 2 101 ’ eTTW I83U9)
3 g6 = uBueg W LT = a1y dusy -pag - 908°T s 0°tg 719§ 918
2 6°00fz = ®aIy I001J 03I8) - 91201 SL0°T 0"ty sI10ksAu0) 3 8219TTOY
- oln® 6140° g' 12 sBury usog 311
*1930% 22 ‘(.88 X ,§01) 83TTed odxwd 2278
TINJ TT JO SAOI OA} J0J PIpNTOuUT 4% suojsjacad IV 3 *pad duey
puv (33 $2T) 0002 UoI3vie IJVT3ENg 03 06§ *
UOF3u3e IJV[INNJ WOXJ SPUaIXI J00TJ 03IV YG-D i9an3ona3g eSuTesTy UT pIpaTdul
IITIVd/ST1 14 ONINNNY/SAT wﬁ\mﬁ IHOIEM

(1)

(NOIIVTIVISNI V$-O0 NO QISVH) WALISKS ONIQVOT ODHVD TE9H

T°L1 TI9Vl

L s e e T,

i



