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ST e
INTRODUCTION ARGy

This report presents all the loads imposed on the airplane due to
ground handling which includes jacking, towing, hoisting, mooring, and cargo
loading.

The Model XC-120 airplane has a detachable cargo section (pack)
which is hoisted from the ground to the airplane (carrier) and locked in place
to make a complete flying unit, The pack has detachable ground handling gears
on which it may be towed about the airport and also off the airport. Oround
handling may therefore involve the carrier alone, the carrier plus pack, or the
pack alone, °

In the hoisting condition, the hoisting of the pamck, from the growmd
to the carrier will be considered, but hoisting the airplane as a complete unit
{(with or without pack) will not be required on this ailrplane.

(NP IBLISHEL GARD) RESTRIGTFD
ATD 99 479 (COFIFES QUTAINABIE ¢ RGM CADO)

FAIRCHILD EWGINE AND AIRP)ARE CORi sy FAJRCHILD AJTRCRAE
DIV, , HAGERSTOWK, MD, (RePOEL NQ, HIOZB=B0Q)

GROUND HARDL.ING 1.08(8 GHI{EREA < BQUEE RGoLZG

Wede DEADY 12 guly %49 22rp, TABIES, DRWGS

SYRUCTURES (7) £ 0ADG, GROUND
1OADS AND CRITERIA (1) AIRP] ANES < GROUND HANDIING
=120
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JACKING

o

The jack pad locations arve shown in fipures 1 and 2 (Ref pgs 4 and 5).

There are seven jack points per side (fourteen total) located wvn
the Model XC-120 airplane. Two are located on the wing, one outboard and one
inboard of the tail boom, one on each ret of landing and pack handling gioars,
and one mounted in the pack lock fitting when the pack is removed.

The airplane p2ar jacke wlll be ussd only to change tires, and the
jack point on the aft pack pround handling gear at Fuselape Sta. 542.59 will
be used to jack the pack only. Jacking the complets airplane with pack will
be noconplished by jacks at the rear espar (wing) jeck points and at the jack
point located on the pack at Fuselags Sta, 112,47, In jacking the complets
airplane with the pack off, the rear spar (wing) jack point, and the jJack pad
fitting mounted in the pack look fittipg on the crew nacelle at Fuselage Sta,
Ui7.0 are utilised. _

Tabls 1 (RAaf pg & ) gives the static ground reaction per side and
the name and loeation of tﬁ forward and aft support points. Table 2 (ref pg7)
shows the limit load factors (specified in ANC-2a, Table 2.46) amd the ulti-
mte jack loads par side for a symmatrical loading condition,

Por the jacking conditions, a design gross weipht of 6i,000# with
pack-on and 5k, 000# with pack-off will bs used with the airpline c.g. at 20%
[ ' M.A.0. or 30X M.A.C., which ure the maximun forward and aft c.g. positions
permitvied (ref3 AM)., The pack, when jacked alone, consists of 20,000 #. cargo
plus 5,121 structural weight with the moat aft ¢.g. position (ref §) tp give ;
the critical jack losads om the aft jack points. The forward jack point loads : d
are critiocal for jacking the complets airplane plus pack.

The pack is attached to tha carrier by four lock fittings, two at
Fuselage S5ta., 1L7.0 and two at Fuselage Sta. 39L.0. The two forward fittings
carry only vertical load so that the side load component and the fore and aft
load component due to jacking the airplane with pack on are resisted at the
aft Jock fittings. The pack inertia loads will relieve part of this load on
the aft fittings,

55

Fa- OG- 2
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JACKING ST
Table 2 - Ultimte Jacking Leads Per Sido TR e
* Air Force letter mnsms/km/cjc dated 12/12/49.
-Conde Jaok Poinb * Component [Limit Load |Ultinate Loa.dl v ]Ulf imata Toad
] - . 4' Factor Paotor (Lbs. ) Per 3ide ALbs.)
. | Y
1 3 3 L 5. i 6 '.L 7
e _ — : | T
Craw macam b Vortical |  2.0G 3.000 | goog ! 2402/,
[ .
'Q 'g Pack Lock Fore and AfY .50 U750 : 6006
; ,:"_‘,;; HFitting Yateral T 450 750 - 6006
T Y verttea | 135 | 2@ 29351 59436
Main Gear .
. : i { Fore and A% .AO .60 ' 17611
é‘ (F.'s. 350am)| : ,
% R lateral 40 .60 t 17611
. 'q B m--ﬂ—-—wﬁt . - B T I t----ﬂ«.rr .- L e T ey
- Vertical 1.35 . 2,0 6444, 13049
gg . Fora and Aft .40 .60 3866
3 |(F. 5. 164) .
O | | Lateral 40 .60 3866
o SN Monidotidolucios U IUUURLL oS SRENL-- ORI - 4
wl Wing Jack Vertical 2.00 - 3.000 25691 | 77073
‘o .%D Point | Fore and A®; 33 % T .500 12845
ol
8|3 |(F. 5.389.8) | Lateral .50 ©o500 19268
k- -
é? g ~{Fwd .~ Jaok Vertical | .35 - 2.025 &5 16904 .
5 {Pack Fitting | Fors and Aft 40 &0 5008
(F. 5.112.9)| Lateral 40 .60 5008 [
P deck | Verteal | L35 | 2.5 | esol | 13
- |Peck Fitting | Fore and AfY 40 : 60 " 3955
§§ (;'. s.m.m ; Lateral’ .z.o’ L .60 ~ o398
48 |art Jack Vertical 11,35 C 2,025 5974 12097
o
8, |pack Fitting | Fore andAft| .40 .6u 352
A 1
O [F.S,542.59)) lateral  ; .40 | .60 ! . 3584
“Raf. |Figs. 1 and 2 ANC-2a | 1.5 x (4)  |Table 1 (5) x (6}
' ' Table2.f ~ Cel.Ani2) |
T B Ccnr R
. P ed hab) -
. &
3 .
b ’ B LA
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e -

HOISTING -~ PACK TO CARRIER

The pack is hoisted from its rround position to the carrier by means
of Tour cables, two on each side of the airplane at Fuselage Stations 1L7.U
and 394.8, The loading conditions are "1P" at Th,000# Gross Weight (Refpg.lo),
"oA™ at 6, 000# and 7L,000F Gross Weight (Ref 6), and "6L" at 60,000# Cross
Weight (Ref. 6) Cond1tion 1P at 74,000# Gross Weight is critlcal for the
forward cables and condition 2A at Th,000 Gross Weight is critical for the
aft tables, Table 7 shows the ultimate cable load pcr side for an ultimate
load factor of 3.00, Figure 3 (pe 3) shows the maximum allowable cable mis-
alipnment due to pack hoisting for the forward cables and is similar for the
aft cables. The maximum side misalignment between t he pack and the airplane
centerlines is four inches, and the maximum fore and aft misalignment is 7°,
The critical cable loads are calculated assuming the side and fore and aft
maximum misalignments occur simultaneously and are shown in Tahle T,

o
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bATE 12 July 12k2 . .
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HOISTING -~ PACK TO CARRIER

Condition 1P ~ Quter Panel Fuel Tank Full, Airplane C.G.®@ 20% M.A.C. Cear
Down, Cargo Fwd and High (60" above floor) - Cross Weight &;,OOQ#

~ - R PR

J Item weight | X l z W '
A ¢ 0 ﬁm{ijq? | ’(hﬁx:ﬁrhn
| Basic Weipht u1,842 | 3L0.5 1 14, 247,20 168142 | 7,047, 03
|- ;

Ay (From GCeat -206.39 358,03

| Extension) [ o ' R

Fuel 9 7Lh 372.5 3,629.64  [15L4.0 1,501.55

01l 57 Lu'is.o ( 2)9 83 051.0 82. 60
Carpo 11,867 X 11.87x |204.0 | 2,420.87
a0 [ 33634 17,930.8 | [1L,i0.08

b+ 11.87x | o R

X .61;00x3363h-1{9j018-359558
cargo 1187 1 -—I-—H-”.

= 302.91" (F.S, = 28L4,91)

Z girplane = 11,410.08 x 103 « 178.28"

Cond 3P -~ Outer Panel Fuel Tanks Full, Airplans C.C @20% M.A.C. Gear Down,
Cargo Fwd and Low (6" gbove floor) Q.W. = €4,000f (same as Cond."1P" except
Cargo 6,0" abova floor)

X airplane = 336.14 (See Cond "1P" above)

X carpo = 302.91 (F.8, = 284.91) (See:Cond "1P" above)

szcargo = (11,867)(54) = €40.82 X7103 in-#

Z airplane = (11,410,08 + 60,82)x(103) = 188.30"
&, 000

’

£ Note:

() X = Fuselage Sta. + 18.00
(a)Z = Dist. below vertical ref. line

i Vert., Ref. Line is 172.0" above thrust line
FA- §0C -2 ’ -



http://www.abbottaerospace.com/technical-library

o L
| REPORT No. R107B-800 K R L A R e Doon ATion PAGES| PaGE 7
MODR, XC~120 | preraren nr Deady cueexep _pyPeterson APPROYED BY
DATE 12 Jaly. 1949 ..
Subject:—......_| GROQUND_HANDLING LOADS CRITERIA . . e ceeeeeweee | REVISED
HOISTING - PACK TO CARRIER
Table 3 Hoisting - C.G. Determination
| ATHPLANE | CARGO | PACK EMPTY| CARGO |PACK WX, |¥2x , TOTAL | PACK +
_GOND| GROSS WI'.| WI. = Wy WI. =Wp | C.G. [C.G. LoD TIWX | CARGO C.G.
@ @_ R ® U |& 9
1P 7u,ooo 20,000 5121 314.00 32h.hh f;zagooo 156;1;57 '(9&1}&57 316.13
2A T, 000 20, ooo 5121 3146.56 32h Lk 6931,200 1661h51 &59?651 3h2 05
24 &,ooo 11,867 5121 358.27 32h hb, h253,590 J,sélhsf 59130147 13 3!48 07
6L | 60,000 17,132 5121 361.h9 324, hh 61930117 1,661,1157 785h;oh 352 96
o rers |7 x®1 30| ©: D05 @O)
i Ry
LEBLF I
HOWAT | ™
s 0 ’
|2
&
- &
! PI)(.K 4+ CARRD
f
A
_Table L Static Cable Hoist Loads.
ATRPLANE | WEIGHT PACK Wa | Ry = W-Rp
COND | BROSS WI'. |+ CARGO d___ 1w o = I ~
@ 49 Q 0 |© O ©
1P | 74,000 25,121 169,13 phv.B0[ L2W§715 07,1k6 7975
24 | 64,000 16,988 201,07  pLT7.80( 3415777 13,78k 3204
6L 0,000 22,253 205,96  pL7.80| 4583228 (18,406 3757
T Yy M“”"; hoa" . X
@+@ | @-wro @) x@ib@ @ ©-O
T Note: Coluwms(l),(5), and(9) are fuselage stations ;
FA- OC A i
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HOISTING - PACK TO CARRIER

Table 5 Gritlcgl Hj.&jmﬁtﬁ.,ﬂable _Hoist Loads.

Gable Angles (Due to 4" Misalignment to Left) (REF Fre 3)

(4)A8 Viewed from Hear Lookin;f Forward

Peterson

APPROVED BY

pave 12 July

REVISED

Ultimate Load Factor

= 3.00

ATRPLANE |  ULT. CABLE LOADS FER SIDE j
| COND, |  GROSS WP, | FRONT CABIE | "REAR CABLE
€y 49 Ky
1P 7&,000 11,963 T
24 Th 000 — 1 29,660 wi
(300@) 2 | (BOOX@f
Table 6 .
{ 1
CABIE () ' CABLE ANGI.E e' TAN < | Ve
= ’;.'::'_‘::_’;:-.:_"_f___,.::_>. P B S -l . A! \\
Left Front i -19° ’ ,th33 | \
Eight Front 1 le l . 06993 \
Left Rear L aT.25° f »12722 I
Rig,ht Rear | 0.83° ; 0155 |
Teble T
| cabtz () | Pa Eym:?z Tane [P, « P, Tan 7°
l e T
! ’ (’?'), @ (o)
i Left Front ‘ 11,963 | 4119 1465
} Right Front . 11,963 | 837 16
{
! Left Kear | 29,060 | 3773 36L2
|
| {ight Rear | 29, 660 hj? 3642
| ] ) or (i7) ;g)( frpr £2 (n) X ran ]7

s

»

7 Resultant hCable

t Palup)

\—PY\

ke

Load

e

iR = €pu2 + By? + Px2)

12, 737
12,082
30,120
29,8086

@

./aFT)

-
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(a) Towing Airplane

The airplane{with or without pack) is towad or pushed from a fitting
on the aft side of the main gear by a tractor unit at e~ch gear (left and
right) as shomn in Figure 4 (Ref pgi4), There is no tow point on the forward
gear, The maximum towing pgross wel-ﬁt for the complete airplane with pack
is 7L,000#. Section 2,h5 of ANC-2a states the towing loads criteria.

Limit towing load P = Oy + W50 (Ref ) where Wt = 74 kips
P= 6x 74 + 450 = 12,771# (1imit)

or P a 19,157# ultimate

The main gear towing load acting parallel to the "D" axis or 30° from
the the D axis equals 0.75P or 1k,368#. The vertical load at the gear is
squal to the static reaction. Since no towing will be done from the forward
gear, the aft gear will be critizal.

For a gross weight of 7h,000# with the pack cargo high and aft the
airplane c.g. i3 at Fuselage Stat.ion 332.38 (Ref 5 ) Conditions 2A and LA
Gear Down  G.W. 7L,000¢,

Vertical reaction on Main Gear = 70,000 x 163.38 x 1.5 = 96,980# (ult)
187

Vertical Reaction on Fwd Gear = 111,000 - 96,980 » 1L,020# ultimate

Towing Ipads ~ Ultimate -~ Table 8

1T Hoaziéﬁrﬂ LOAD | VERTIGAL | " hIRPLANE
A GEAR__M_ ) }:{AGE{;TUDE ,i D]REC‘IEQN O LOAD i CONDITION FRO% 1"1‘
Main 1h,368# ! Fwd or Aft 96,980¢ 1. Pack Cargo | 7h4,000
i Parallel to ! i
‘ + D Axis or at ‘ High and Af¢
1 ! " 30° to D Axis ‘ l
S 50G L3 — — -
.- ;- ¥
'Y

- —r—
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(b) Towing Pack

The pack may be Lowed from either forward pack cear as shown in Fig.

b (Ref. pgid).
ixed.
investigated.

the pack about the airport and will conform to scction 2.45 of ANC~2a.
Fast Tow coriition is a towing condition off the airport at a slightly in-

Two pack towing conditions, Normal Towing and Fast Towing, will be

creased speed.

Both front gears are free swivelinpg while the aft pears are

Normal towing is a very slow towing condition for maneuverdng
The

Ultimate load factors of 3.0 g vertical and .15 g lateral

will be assumed for

the Fast Tow condition.

The maximum pack gross weight

for towing is 22,253# which includes a cargo weight of 17,132#,

The maximum allowable cargo for the pack towing condition is 17,132#.
The most rorward and aft pack c.g. limiting conditions are 5L and 6L, (Ref& )

~

YN I/kk\
_I - _4_,/
I i - [, -
i ' )
L L L J
g d } ’
Q' 5.4 /) (“ .57
Table 9 Patk Static Ground Reactions

CARGO | PACK | CARUO | PACK d | 4 0 1 |Pdqe 'n el Ro |20 |

. 2 bl f,-H R R
COD | W Byl Wew Pp| € fCamn | | 2| __mlxioi odo) upa®| 2 |t

W@ @ Wl el D! e | o Q@

B - MBI e i L Ly l»..pa-.-.—vu R NV e L e PR S P SN T T .
5L | 17132 | 5121 1 31h.6 | 324.L |199.1 | 208.9 Ihz':.l 3;11.) 1070.1 | LhB1.6 10!;93}1,76d
PR T I - !

- R - B FRR R ﬂi
6L | 17132 | 5121 | 361.5 |324.4 | 26,0 | 208.0 | h27.1 4214810101 | 5285.0 12373 9840

Per (Rec G | Fre & | Lerl |Fre i (9); O3 - e

. 11 -5 11).5’ @)’@@ @ @4@ @ﬂ—
? PR N R S L, (LI U RN SR DU

(m) 1. 5he. 59 - 11 Iu = bh27.12
R A LA .
z- - -
[
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(b) Towing Pack

(1) Normal Tow

The loaded pack will be towed from one set of forward gears.
Pax 0.30 W, (Ref, Fig. 2.45 ANC-2a)
Wy = 22,2534
Pae ,030 x 22,253 = G676
Tow is assumed to be 0,75P in all directions,
Tow Joad = .75 x 6676 x 1,5 = 7511# (ultimate)
Maximum Vertical load per forward gear }_l__g_é.q x 1.5 (fp}f ,525‘57)
= 5880 x 1.5 = 8820# (ultimate)
The balancing forces for pack towing will be translational and
rotational inertia of pack (Ref. Condition "b' ANC-2a Table 2.L45).

Condition "a" will be ignored as it is a gear condition only.

(2) Fast Tow

For this condition a 3.0 g vertical and a 0.25 x 3.0 = 0,75 g
lateral load in any position in 360° is assumed. Since the load analysis
shown here includes Normal Towing, the loads shown will be condidered
for aft and side loads only (no forward loads) and is call "Fast Tow
Condition,

The side load will be considered acting at the flat tlre radius
(6,70 " below € of axle). This side load may occur even though the
front gears are full swiveling because on the towed gear, the tow bar
will restrain the swivel action,

Kaximum front static reaction for one gear = 11760 = 5880# (Ref pgje)
2

TrgLs T
Ultimate V, = 5880 x 3.0 = 17,6L0#
Ultlate Vx = 5880 x oTS - Ll_,l.lle

Ultimate Vy = 5880 x .75 = I, hLO#

Fas R0 B D st - —

|

ot s W -
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Limit load is that load resulting from a 75 m.p.h, wind parallzl to

the ground in any direction to the airplane. (Ref 4 ) It is assumed that

the only weathervane action will be that due to the wind acting on the vert-
ical tail and on the tail boom. This design moment about the c.g. of the
airplane is resisted by a couple applied at the main wheel blocks, and nose
gear blocks, reactions applied at the eye at the end of each tail boom and

a couple applied at the mooring fittings at wing station 378 on the outer panel.

» It is further assumed that the wing mooring fittings and the tail boom
mooring fitting each take 40% of the total moment.

Assume drag coefficient of boom = 1,20
Azssume drag coefficient of tail = 1.28

For 75 m.p.h, wind (limit)
q = 1/20,72 = 1/2 (,002378) (1.L67 x 75)2 = 14.39 PSF

( Po = standard densitya)
Area of vertical tail = 99.4 £12 (Ref. Dwg. 107-000000)
Design load on tail « 1,28 x 1L.39 x 99.h4 x 1.5 = 27Lé#
Vertical tail center of Pressure = 922.1 + 12,0 = 934,11 (Fus., Sta.)
Distance tail C.P. to forward c.g. of airplane = 93..1 - 318.34 = 615.76"

Design weathervane moment about c.ge = 2745 x €15.76 « 1,690,877 in-1b

, Area of tail boom
SN
(sve0

VN\—
I -
——— B
<. -
i~ $ ;
<. ’
[ !
TR - T 8.5
- S A8
e 169.4 3 4 5
/8-5-\\ F.S.-. 13 Fusr. S+E.) }‘3.3' - mom Sta'
/
\f?.../ . ) Area = (7% + 36) x 381 = 1h5.2 =2
PA- ol &3 (REE VG, 175400 ()()3) T1s30) x 36 1

)

[
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Total weathervane moment = 3,270,347 in 1b
k0% Total Moment = ,hO x 3270,347 = 1,308,139 in 1b

(r) Winp Mooring

Distance between cuter
[222.56 + (378.10 - 216.9k) (.9988)]

Drag component = 1,308,139 = 1705#

(YA

Ioad in tis down cable « 1705 = 2620
] STA T0"36"

e L o ——— P
%3 o
7 ——
. & - i
- - -

Tie Dowry !ﬁ

[ QP

(b) _Boom Mooring

e e
e .

o "4._,._

Ve PR
~

Subjecti—........ GROUND. LANRLING JOADS CRITESIA . o e

Distance boom c.p. to forward c.p. of airplane « 738.3 - 318.3L = 419.96 in.
Design load on boowm = 1,20 x 15,2 x 14.38 X L5 = 3761#

Design weathervane moment about c.g, w 376l x L19.96 = 1,579,L70 in-#

nel mooring points =
9 f?} = 767,06 in.

DATE 12. July 1949, .. . .
REVISED

{ —— Tig-Down
\ ) /AJ LARLT
er*rv) r1/~7“'-r~)'77 TP ,/
67507
couple = 1,308,139 « 18804
?'91002
P’iblﬂ 1()8.(1 - 1{){)\ - 2({)6#
1A= B0OL ¢ A cos 5 ° e - s e o et -J
- o - -
&
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CARGO LOADING - PACK

aft frames., The ultimate load factor for loading is 2.00.
Ultimate load per forward gear = 10,0004

Ultimate load per aft pear ~ 15,000

MODEL XC~120 | exeraren mr Deadv CHMECKED BY __ Patarson ARPROVED BY ]
pATE 12 Jduly 19h9...
Subjects. . GROUND HANDLING XOADS CRITERIA . . .. .. ... | REVISED

The pack cargo will be loaded with the pack resting on its gears or
in the jacked position. The pack has provisions for ILnading cavpeo thru the
forward or aft ends by means of a loading ramp, The maximm cargo that may
be loaded thru the fwd end of the pack is 10,000/, while thru the aft it is
20,000, The msximum concentrated weisht that may be applied to the frames
at each set of gears is 10,0004 for the forward frames and 15,000 for the

|
f @
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CENTRAL AIR DOCUMENTS ODFFILE

WRIGHT-PATTERSON AIR FORCE BASE-DAYTON.OHIO

LT

"NOTICE: When Government or other drawings, specifications: or
other data are used for any purpose other than in connection Wi‘gth
a definitely related Government procurement operation, the U.S,
Government thereby incurs no responsibility, nor any obligation
whatsoever; and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specifications
or other data is not to be regarded by implication or otherwise as
in any manner licensing the holder or any other person or corpora-
tion, or conveying any rights or permission to manufacture, use or
sell any patented iﬁvep'tion that may in any way be related thereto."

_ * _

N

I
Voo

BRSSP

EAN - . - -

r 4
®

| & .7
¥



http://www.abbottaerospace.com/technical-library

{(UNPLUBLISHED CARD) AD_B803 059 “

AT 99 479 \COFIES OBTAINABLE FROM CADO)

FAIRCHILD ENGINE AND AIRPLANE CORP., FAJRCHILD AIRCRAFT
DiVe, HAGERSTOWN, MD, {REPORT NO. R1078=800)

GROUND HANDLING LOADS CRITERIA = MODEL XC=120 /ﬂ(/ 3 S/

Wede DEADY 12 JuULY %49 22ZPP. TABLES, DRWGS

FLie-7 Lok

STRUCTURES (7) / LOADS, GROUND
LOADS AND CRITERIA (1)1 - AYRPLANES = GROUND HANDLING
c-120 X TEAARSI T Ry

i
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