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WoLRL 10-120 TPHFILMBD By Lol tHECKRED BY _ B APFHUYED HY

Subaegt: BASIC FLIGHT CRITERIA - PACK 03‘ L KEVISED

PART l-A

A, INTROIXCTION

It 1s the purpose of this report to determine the
aerodynamice characteristics of the c,ompl,dt’e,aizrp‘l_’_a:\';‘e‘
(pack on) and to determine the critical Yoads on 'the
component parts for design and stresp analysis in
- accordance with the requ.i:cmentn of reference (2).

Thiv report is divided 1nto four. partu Part 1
conailt- 0f general information and includes a

Ve IS “=’Part II ‘covers the detormimtion of the aerodynamio
S ;7 _.characteristics of the ‘tomplete airplans (pack. on)

Ssymietrical fliehity considering pitch only: Part.
TII ‘Jovens: the determination of the aercdynamic
el charact,eﬁiuticl of the..complete airplane and the
. .. crifiéal. loads on the vertical tail surfaces for
. aesymetrisdl flight, considering yaw only; and g
"% TPart 1V covers the detsrmination of the aerodynanic - .
.~ characteristios of the airplane and the critieal =~ @~ ‘
 lpads on the wings and ailerons in assymetrical BRI -
T flight, ‘considering roll anly ‘The fOur parts o

this reéport; Volume I, covers only packeon’ config- A

© lasued at a later date and will cover only pack—ofr T
. co:xfigura.t!on. ' , P N
LR 'rhraughou.t thia report all refurences to powcr M - f;l:;;_,;

Lot condfilors ‘neans military power. ‘Flap- dovmconditi‘oau RN

R T -

£ 57 me ey
5 (5N, T A

VL N e X120 ar:;plan. Lo a-Hodified version of tlie c-1191a-
R e \ airplens and f;f,ura. & detschable CArgu-gompariment
) v:Lth both frontiand/ Teir loading provilionn. whf&h is--

= . 7

: ,_‘;.—,::x ¥ and. grew members is 0of course not dotwha.'blo And”h _:.,, -."

P

quadricyole landing gear is required. Wing incidence ___ .- - .

" combined form ome report, "Basio Flight Criterta®, - - s
Yolume T, Pack On. It should be appreciatod, ¢that -'/,:,' R

uration,. -Volume Il of this same report vill be: . LT *

A L are analyzod for- hoonap deflection énly, 7.

s Nite S - Lo i °

ﬂ ’ fduignatod. ferew nacelle”. The. fuselage,.comi,lts “of. I
S0y s -0 77T Ltheif"pack® plus the "crew nacelle®. Due to thogpeculiar S s T
: IR configuration required for the detachable “pack® &5 e T T

has been increased from 30 (0~119B) to 7° at the \dng DI R
root chord, -
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'PART I-a

t - *xsxumﬁb CTION (Cont.)
e -7
Lo 51 Thiu renort 1s one of a geries of aercdynamic reporte
. in vhfch‘the charscteristics of ths compOment puris

Y ayxé..summed and expanded in order to define the oper

R © ating: characteristice of the complete airplane. The
X " :oomplete series of reports are as follows!
EERS .,..'..; . .,_,_;.;w. o e e .- - O
‘ ~ Pairchild No. Model Title
e o o . o
- R107B=001 . = XC-120 : FEstimation of Lateral Stability
A : Derivatives.
R107<012 : XC=120 . Basic Aerodyrnanic Datg
P Rlo7<013 XC-120 : Maneuvering Horlrontal Tall Loads
‘ Ce E Volums I « Pack On
B . : i Volume Il - Fack Off
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: Volume ] = Pack Cm
I Volume II = Pack 0ff
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: ! Volume I = Pack On
.o Volume II = Pack Off
. B107-016 ! XC-120 Performance Calculations
~R10T=017 l XC=120 | Apalyzie of Wind Tunnsl Data
~ R1OT7=016 . XC~120 | Analysis of Stability and Oontrol
i l Volume I - Pack On
_ Volume II - Pack Off
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B, HOKEMOLATURS

as need in referannes

Fi- 50 -2

{1) ana (5).

Q’; MODEL X0~120 | prerasco sy CHECKED BY APPROVED LY
paTe 15 Mareh 1949
Subject:—. ... BoSI0 FLIGHT CRITERIA - PACK OF B e | REVISED
PLRT leB

All nomenclaturs used herein conforms to the nomenaslature

WVhere pressure distributions are determined, the nomenslature
of reference (4) applies in addition ¢o the above,

Figures 1 and 2 present a physical picture of come of the more
important dimensions and distances,
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" | Subject:— . 3ASIC FLIGHT CRITERIA - PaCK Q! e | REVISED ... . . . ... ..
PARTI ~ C
C, SUMIARY OF CHITICAL LOADINGS FOR STIESS AHALYSIS

This secticn summarizes the critical loads on the
component parts as determined in the main body of tnhe report. Span-
vwiise and chordwise pressure distributions for tie critical condi-
tions are presented in reference (7).

-

Q4




JEESEEPT S

‘ park 15 Marech 1949

-\A

O — - e o T e 2 . e o T R e e e~ h e

| 2 CTED
:E,,(m o R107=014 FAIRCHILD AIRCRAFT DIVINION Y o GBS | PaCE Z

OF FAIRCHII.D EMGINE & AIRPLANE CORPURATIUN

NoDEL XC=120 | ¥nvranxp BY CHECKED BY | aprruven BY

BASIC FLIOHT CRITERIA < PAOK OH
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PART I=C=l

1. Symmetrieal Flight - Fitch

a, Wing
The wing loads as determined in Fart 1l1-1 are tabulated Delow:

Gondi;;;;¥:nf&v;r!70;‘0. Oroes <1ir;i;£}rh Civhj—%ggi""ih;ing X wing Moment

; i Loe, wt. Load" ¥ ! load load abous

i ‘ 1ve. Pactor ! . 1bs. 1bs. A

i i | Oy

! | ft.1dbs,
1, PHAA off 3 6000 ! 3,00 1.40101 191.2] 189530 | -13792 [-119530

Possibly critical for -1 Upper surface in compreseion (2) Lower surface in
tension, outer mnanel. CD Yront svar, outer panel QD Rear spar, lower oap,
center section, GE Oute: ranel to center section splice, front epar,

2. PTHVH] off | 1 | 6400 | 3.00 | .8W03 | 250 | 194637 | 2335 |-20Ls528

FPossidly critical for fi Upper surface in compression . 2 Outer psnel to center

section splice, front and rear spars. '3 Lower surface in tension, center section
4- Front spar, lower cap, ceater sectionm,

3. FLAAyp | off | 1 [ 64000 | 2.51 [.4799 1 313 | 173126 13376 | ~319575

Possidly critical for ‘1' Rear spar, outer panel.

Y. WEAA | off | 1 | 6k000 | -1.50 | =.5670f 198.9 =79L05 | -182v6 | <129358

Possibly critiesl for /] Lower surface in compression./2)Upper eurface, cuter pansl
to center section splice.
5.

MAby, | off {2 16boo ' -1k [-.2204 313 | <4335k -u557 | -319575
Possidly critical for 1 Outer panel skin splices
6. PLahy, | on | 5 | k2136 | 3.295 | 6130 | 250 1 18761 708 |- 20u528

Gust
Posaidly oritical for 1) Local attachmente of weight items
7. PEAA | off | | 6kooo | 3,00 [ 1.751 | 170.28 1B1B0O| -19200 | -9L800

Poseibdly criticel for ‘1 Special leading mdge conditione (apply to forward 20%
chord only,)
8. XAk | off | T 6000 | -1.5 | -.705 | 176.8 -73900] =17980 | ~102000

Possibly oritical for 1l Special leading edge conditicne (ipply to forward 20%
shord only)
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The positive 1ift coefficient giving the most forward center of
pressurc corrcsponds to PHAA conditions in the table on the
pPrevious pags.

The 1ift coefficient giving the naximum positive 1imit load at
VD or VH corresponds to the PLAA condition,

The distridution givipng the maxicum negetive load on the forward
20% of the wing corresponds to conditions 1 and 4,

Conditione 7 and 8 corragpond to the momentary increase in leading
edge loadings occuring in accelerated flight on the forward 0%
of the wing,

Allerons

The aileron loads in symmetrical flight sre thosw» occuring when '
ths ailsrons are neutral and are not critical.

Aleron Tady

The aileron trim and balance tad loads ars considered under
assymetrical flight = roll.

Flaps

The average load on the flaps as detercine in Part Il=L 1s
140.72 1bs./sq. ft. The load is 159.6 1lba./sq. ft. on the
flap area in the slipstream and 107.k4 1bs./sq. ft. on the
flap area outside of the slipstreanm.

Horizogtal Teil

The max{mum horizontal tail balancing loads as determinad in

Part II-H are ~13,789 lbs. with powsr off and -14,873 1ds, with

powsT On under the following cOnditionl. %
e e

idorig, Tail |

c.0.
- Lee. ?Loaa - 1lbs.

-1 3789
-14873

“Mrplane |

Load ;JXSt

. Yeotor - deg. .
-7.99 T

=1.1%
- =7.94

GrOIl Ht.
1bs,

2 . 64000

2 ' 64000  -1.14 ' 113 1.00
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e. Horisontal Tail  (Conmt.)
The maximum horizontal tall load occuring with a 50 fps gust as
determined in Part IleM=2 i «12,660 1bs. with a negative gust
and the following conditions.
— _E - . s _;_ 777777 - I ﬁl-ﬁ- 7-‘( -— e et
Condition ; Power  C.G. . Gross Wt.! Airplane ‘ | ap . Ho
: - Loc. ! 1vs. Load “ng do |viF bk otal Horie.
. i : Ca q Tail Load=lbs,
— I : it et SR R Gkt RPN
«50 fps | om 1, 6400 1.0 -7.61 | 4,63] 250 1,00 | =12,660
Last { L : |

Tha maxinrum manouvering tail loads as determined in reference (&) are
-11,131 lbs. and =9,774 lbs.

I R

D
Condition [ Pow.r‘ c.o. ~ Groes t, Mrplano ol o | r"o:i! LIy | Horis, Tail
I Loec, . 1bs. Load . bt e | Vi | Load = 1ds
i {' _ Pagtor . dog.‘ dog. : I a I *
Maneuvering | on |35% Mcw 6UOCO , 3.0 419 6,28 | 1sh| 1.081 : 1,13
i naximun i . i i ! ;
l uppor ! ! : ! I
UL VR OV R S sl B B -
Maneuvering 20% MAOy, 6u000 ' 3.0 ; 0.3 ;-12 .85 184 1,081 9,774
i max$man , i i _ |
. | 1 1
I [pover - N T S S|

. Elevator Tads

The maximum load on the slevator trim tad as determined in Part Il-3=1
is 83.6 1bs./sq. ft. of tab area. The maximum ioad on the elevator
spring tab as shown in Part Il<Ne2 is 73.5 1bs./sq. ft. of tad area.

&, Pack Nose Loading Door

The oritical noses door loads in pitch as determined in Part ll=0el
ars aa follows.

Oocndition v 11 Y ) I l‘x VT_“’{ Ny ?z l ) My My '
mph deg | deg 1b-.- lbe. | 1bs. 103 10=3 103
_ ISR J— l i | _in.lbs, | 4n, 1bs.| in. 1bs,
Miky N3 | -9.5 | 0 -3ao] 7200 | I <296 | -55.2 |
Special Latch Apply 1 q 1oad at 313 NPH (Vp) unifomly ;wer ;10‘;-’—:~-

Load

e bt cremn s e
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2. Assymetrical Fiight - Yaw
a. Vertical Tail
The oritical vertical tail loads as determined in Part 1Il-D
are as follows:
The vertical tail load for a side gust of 50 fps with initial
angle of attaock of the vertical tail sgero and sero rudder
deflection at Vg is 5346 lbs. per vertical tail
r T .
Oondition Pover |y¢ | Jr voi % Vertical Tell
dﬂg. dQ‘. mph L L“d - lb‘-
o e ]
o | |
Side Oust On b 7.8 0 250 | 1.024 5346
Yor gsero yaw with one engine dead and the other esgine delivering
military power (same as take-off power) the maximur load on the
vertical tail in the slipstream of the operating engine is » 1135 —4
1bs. The maximum load on the other vertiocal tail is - 788 1lbs,
L Y
Condition Pover 1,y | s Yo [ Vertioal Tail
Load - 1bs,
deg. do§. mph q oad .
Zero - Yaw On 0 «15.35 100 1.b4 «1135
Operating
Engine Side
Zero - Taw Ore
Dead
Engine 8ide | O -15.35 100 1,00 -788
1
FA- BOC- 273

A . S e S
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Yor zero yaw, single engine operation at maximun speed for this

sondition, plus a gust of 30 fys, the maximam load on the vertical
tail in the slipetream of the operating engine is - 3240 1bs,, with
ths gust lcad additive.
is = 3070 1be., with the gust load additive.

The maximum load on the other vertical tail

Condition Power | Cve JIr vot | q, Vertioal Tail
_i deg. dag. j mph | —qi Load = 1bs.
Zero Yay -| On - Oper. | H 1
=30 fps engine side ‘ 6.1 | =3.8 : 190 1.055 -3240
Gust
Zoro Yav = | Off <Dead | ’ . — 1
=30 fps engine -idcl -6.1 | -3.8 150 1.00 «3070
Oust J I

Yor 5° Jaw two engine operation with the resulting rudder deflection
at Vp the maximum load on each vertical tail $s 2040 1de.

Condition | Pover Vet Sy yot % Vertical Tail
“8' deg. Iph q Load = 1bs,
5° Yaw ! ~ om 4,33 | -5.00 13 | 1,016 2040

Yor 5% yaw two engine operation with sero rudder deflsction at Vp,
the maximum load on each vertical tail is 4580 1be.

]
_ deg. deg, =mph q Load - lbs.
5° Yaw | On Py, 33y o} 313 1.016 4580
a — i I

Fa- &0 - A
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b. Rudder Tabs

The maximum 1oads on the rudder trim and spring tabs as
detarmined in Part 11ll-E did not exceed the minimux design
requirements of 50 lbs, per sq. ft. therefore, the rudder
tad loads are the minimum of 50 lbs/sq. ft.

¢. Nose Door

The critical nose door loads in yaw &s determined in Part 1l-0=i
are aa follows!

L e e g g e g e e e
Condition Vo |9, ¥ I N ¥z | Mx My Mg
mph | deg. deg. 1be.| 1lbe. | 1bs.| 10~3 10~3 10"
N SR (R SN S IRV A | in. lts,| in. 1be.  in 1
level Flight | 313 | =5.5 | 410 | =2260 |=7530] 5525 | 32% -216 319%'
Tav - Vp J ~10 2510 | 753 | 5525 | 324 -216 =164
. e e vt o el e iy ———— e = ..__JL...,.- ‘Q_“,JL_,_._«. - ———
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a,

Condition

Wipg

The wing muet be checked for the moment coeffioclents of the
deflected allerons at the wing nttitude corresponding to that
point of the Y-n diagram which gives the highest torsiocnal
moment on the wing. See Part IV=-D.

This condition correeponds to

2By

2v
N = +2 where wing twlet 1s a maximum

a2 .08 at V/& = 200 mph,

Chordwige and spanwisw digtributions for this condition are
presented in reference (7).

In addition the wing mmat ba checked for an unbalanced loading
condition using 100% of deesign load on one wing and 85% on the
other, considering angular inertia effects. 3ince thls ia

an arbitrary loading ocondition not depsndent upon trus
asrodynanic locding = no analysis is necessary in this report,

Allerong

The maximum afleron load, determined in Part IV~D, obtained
in meeting the required rates of roll is =1357.6 1lbs, and
cocurs at V) g 200 mph on the right aileron with

d a = =240 (loft atleron o = 129,
iAlleron
*'Deflgotion

Alleron Load
AT

Alrplane Load
Factor

4

-1357.6

J J

Alleron Tabe

The maximim loads on the aileron trim and balance tabs as
determined in Part IV-X of reference (5) did not exceed the
minimum design requirements of 50 1bs/sq. ft. Therefors,
the aileron tab loads are the minimum of 50 1bs/sq. ft.
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the component narts is shoim on Figure 3 for flaps and gear up.
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A comparison of the airplane polar dlagram as determined
by the addition of the 1ift and drag ccefficients of the
component parts with the airplane polar diagram obtalned
by correocting a =82 flight test polar for tha change in
oonfiguration between the C-82 and XC=-120 airplane is
shown on figure L,

The polar diagram as detsrmined from corrected avalilabdle
wind tunnel data is also shown on figure 4 for comparison.
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LAADING CONDITIONS AND G,3, LOCATICHE

L e TRk i el P et T

WNEGRALLYDNR

In acoordance with refsrance (2) the loading conditions
considerad are prasented in the table immediately following.

C, G, LUCATIONS

The basisc center of grevity locatlone wsre selected as 207
and 3% of the wmexn eerodynanic chord of the wing for the
horirontal locations. The vertioal locations were selected
as to envelope all poseible c.g. locations with maxizum fuel
and no cargo being the prime determinant of the upper c.g.
logations and minimum fuel and low cargo determining the
‘lower c.£. locntions, The envelope selected is presented
in figure 5 and is ussd for all groes welghte. inimum
flying weleht conditione flape up and flups down fall
inside the envelope &nd &are considered as epeclal points.
The c.g., locations are designuted me follouws:

0, G oc ] on

Q liost forward and highest
€ iopt aft and highest
Sg Host forwerd and lowest
I Hoet aft »nd lowest
g; Yinlmun flying weight, flaps up
Yinimur Slying welght, flaps &and
gear duvvn

C. G. locationeD @D 3 (B :nd ) as shown cn the dlagram
were considered =2e nll flaps up conditions, while(D @ (3
@ and@ worea conaldsrad AR ﬂnnn and aour dcon 0T ai tiﬁni.

e
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Design weight (normal take-off weight)
Specified by contrzstor in referance (6)

Maximum landing waight

Spandfiad hy oontreatar in refaranza ()

As specified by reference (2) this welght
shell conasist of not less than!

weight expty Loués

50% of internal fuel (2670 grl.) gC10 lve.

75% of maxizum o0il 675 1ve.

trapped fuel and oil 2i5 1ve.

crew 1000 1bs.

cargo allowable 9éns
€00C0O 1bs.

Ligtt wolznt condition
This condition selected for zero
fuel load in the wing

design grous weight 6L000
fuel weight 16020
57980 1lbe,

daxlimun alternnte weight
Specified by contractor in referencn (6)

welght emmty Loubs
trupped fuel snd oil 245 1ts.
migcellaneous ggiipment 27 1bs,
erew 1000 1%s,
full oil 900 1lbe.
cargo 20n00
fuel 11363
Total 7000 1%z,

Mintmum flying weight
As defined by reference (2)

welght empty Lougs
pilot and co=pilot 40O 1bs.
5% of fual »lus trapped fusl 501 lbs.

25% of oil plus trapped oil

70 1ba.
2 35
Take=off Weight

Consldered =ze design welght for noraal .
:'+ take~off or nm moximum =2ltarnate welzht

S

.. Walgnt, Lbs.

64,000

60000

hg ,0Cc0

74,000

L2,136

64,000
74,009
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cubiect - BASIC FLIGHT CRITERIA - PCWER ON ' N
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PART I=P=l
F. SPECIFICATION RECUIREMENTS FUR DESION CRITZRIA
Tha £ollowins resulroments for Dc:ig;ii Criteria ars
obteined from reference (2)
1. Al FLIGH
a, Complute Airnlane
F"‘“ T | — T ﬂ)l T S T T
Gross Lead |P1 f Povor c. 8, Gue$ . Comments
Welght Factor & QGear | ~ Loads :
S S UV S — i e R
Max. T.0, ; +2, -1 ! Up ' 0ff & On envelops :All conditions ! ¥o
Max. Alt, : 42, =1 i Up . Off & On envelope ,to be checked | pitching
Design ; ! | for guet load = acoeleration
Groes +3, =1.5 ! Up 1 0ff & On | envelope |from miniwum required
Max.land +3, =1,5 ' Up © Off & On envelope |flying spe2d
Lt. Alt. +3, =1,5 : Up ;. Off & On envelope 'tO high speed |
Minimum ! : |lav;1 flight
Flying i +3, -1.5 Up | Off & n ' fixed = 50K fps
Max. T. O0.! |YNone | Down | Off & On | envelope ;All conditions ¥o
Max Alt. | Specified| Down Off & On envelope | to be checked pitohing
Design except for gust load acceleration
Gro" guat Do“’n Off & On en"ﬂlop. |fr0'l mninirun r,qulr,d
Max.Land Down Dff & On | envelope |f1yin¢ cpood
Lt. Alt Down Gff & 0n | envelops ;¢ ;60 mph(3)
Minimums ! | = 50K fpe
Tlying | Down Off & On j fixed :
Botes: (1) Power-on is defined ae take—off nowsr up to 2 Vg and military

(2)

V-n diapgrame are required for all walght nonditione nt een level

for the clean condition.

Flapes down do not require V-n diagrams

since they are not intended as mansuvering aids.
dlegram {s presented for gust conditions,.

\

joee
S

However, a Y=n
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1'

2'

OR

1.

2'

Fuie wisi 1,79 Vg is epecified fur thims condition dbut
flap 1imit speed is 160 mph on present C~8Z airplane.
MNap limit speed shall remain the same for the XC-120
ajirplane.

It s noted that 1limit diving speed is the greatsst epsed
conasidered in the stress analysis unless it is greater than
terminal velocity. For maximum alternste gross weight, the

true high speed in level flight ehall be considered as true limit
diving speed.

A g )|

Wings muet be designed for all loadings under complets girplane
in Seotion A,

Wing ridbs and leading edse shall be investigated for pressure
dietributions corresponding to:

(a) positive 11ft coefficient glving most forwerd O. P,

(b) 1if¢ coefficient giving poslitive 1imit load factor at 1limig
diving speed or at Vg if greater.

(e) distridution giving maximum negative load on forward 20%.

Wing leading edge designed for loadse in 2(a) and 2(c) above
modified for momentary increases in leading edge losding in
acoelerated flight (extend Cp versus< in straight line and
other coefficients in a reascnable manner - use constant load
factor and reduce speed).

0 TAL D A

Tail zust be designed for all loadings under complete airplane
in sectlion A. =« dalancing loads

Maneuvering horisontal tetll loads with pitching, C. Q. at 201.
304, 35% MAC,, one point on V-n diagram, (References (U4) and (9),
flaps and gear up.
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(Cont.)

Add increaent dus to gust UG‘* s 50 £ to balancing tail

3.
load at leval=flight hirh anend (roneider anpnlar acrelaratd on).
dc YATOR 7
1. Tabs deelgned for moert severe combination of speed and tab normal
force likely to be encountured., 1In no case is limit tab load less
than 50 1bs/eq. ft. (use trapesoidal loading with L. E. twice
trailing edge loading).
2. FNote tbhat the limit load over the fixed surface &nd the diastri-
bution of this load is assuzed to be unnffected by tad deflection.
3. For balancing condition with speed is Vp and for mansuvering distri-
bution speed is /7 Vg where 7 1is positive limit load factor.
€., WING FLAPS
1. The 1linit loading 1s determined from the formula W = 0,002558 oLflap
x Ve x o
whare O, is flap l11ft coafficlient in fully deflected vosition with
the gust condition and at the true speed corresponding to the most
severe conditions given in Section A, (trapesoidal chord loading
with L. E. twice trailing edge loading).
f. ¥ %, BOO NG, DOCR -
1. Determine pressure distributions corrected for compreesibility
e VDo
2. All loads for Section (A)

-4
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2. ASSYYETRICAL FLIGHT
a. QOMPLETE AIRPLA

1. Design for p By = .08 ai .2 Yg: flsps and gear up, 1
EES TEy T

2. Design tor p By, z .015 at 1.25 Vg, flaps and gear up, +2

7
b. WING AFD AILZRON (DEFLECTED)

1. Design for recuirsments urdor mection (4) ebove (anply
moment coefficients cf deflected ailerons at the wing
attitude corresponding to that point on V-n diagram which
glves highest torsional momest on the wing).

N

2. Design for unbalanced loading ueing 100% of deeign load on
ons wing and B5% on the other considering angular insrtia of
the airplane.

3. In no cese may average limit loads on silerons be less than
20 1bs/8q. ft.

' The design load shall be distriduted over alleron chord as
unifornly varying load 1/6 W at trailing edge to 11/6 ¥ at
L. k. where ¥ = everage load at any chord section unless
wind tunnel date indicates 8 more rational distribution.

C. AILERON TABS

1. Trim ted design for worst condition encountered but not less
than 50 1bs/eq. ft. trapezoidel load with L, E. loed twice
trailing odge load.

d. HORIZONTAL TAIL & ELEVATOR

1. Design for unsymnetrical loading where 1024 on one-half
of the tajl ie the maximum obteined for any ocondition end
that on the other half is the maximum lnoad multiplied by
{1 =%/7.33) where 7t is 1limit nositive nsneuvering load
factor.

REPORT 0. BLO7-C14 P AIRCHTLD ATRCRAFT DIVISION Pichs|pace 24
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8. VERTIOAL TAIL AND RUDDER
1. Design gust load UCf% = 50 fps normsl to nlane of
todl et Vi wigh ¢cil =t sern angle of sttrok inftially
loading W 3 5 x m x Vyod, yhere total limit lomd a
average loading x total fin and rudder area.
2. Use triangular distribtution of load with gero at
trailing edge.

3, Design for gero yaw with one engine dead and the other
delivering take-off power at speeds up to 2 Vg,
pressure by reference (L)} or flight teat data.

4. Design for zerc yaw with one engine dead end the other
delivering normal rated vower at Vmax under this condition
plus sust load addnd to vertiocal tail balancing load. Ouat
normal to eurfzce effective velocity of 30 ft./asec, Gust
increment may be obtained from

¥ 2 10xmx YC’i

5. Design for five degres yaw with resulting rudder deflection
and with zero rudder deflection at Vp. R

f. EUDDGR ZABY

1. Design triz tad for most esverse condition dbut not less
than 50 lbs./sq. ft. trapezoldal loading with L. E. twice
trailing edge loed.

2. Design spring tabs for moat severe condition to cause limit
load on rudder. (Again never less than 50 1ba/sq. ft.).

3. Deslgn control surfnce for dlstribution ez unaffected by
tal plus tadb loading ueing Vp for belance conditions and

5.Vs for maneuvering distridution

(> = positive limit load factor)

D kRl it

Y
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Subjest: — BASIC FI‘IGHTCPITERIA - .‘?AOK ox -

PART I-C.

j G. AIRPLANE PHYSICAL CHARACTERISTICS

This section covers the physical characteristics and
geometric relationships of the component parts of the
airplane with respect to each other and to the center
of gravity points of the airplane.

These data arc used in determining the symnetrical an

aerodynamic characteristiecs,

in this analygis,

agymmetrical aerodynamic characteristics of thc component
parts which are suxmed up to obtain the complete airplane

The actual physical characteristics of cach of the eamponent
parts are the same as shown in PART I~ of reference (1).

The tables immediately following present necessary dimensions
for the coisponent parts from the various C. 5. Locations and
dimensionless ratios of distances and areas used frequently

pare 19 March 1943

RINVISEDR

d

. T T 2 e

|
i

S WAL ST AR gy iy Ty § A
v

. g oy e - < G 1 0 e s g . .
! - R I
-MM_

|

b




o S S ——— S S S S ot | S S A 1505

. N T
—m—— N 1 1IN i |
werowt o, m0J-0v% ¢RI ATRCRAFT DIVEION ™ T G [var 27
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Subject: - BASIC FLIYHT ORITFRIA- FAZK ON REVISED '
(
VART I-G
; DIMTNSTONS FROM VARTINS 0.4, TOCZTIONS ?
i e =~ = = T _ T - - - “_L' T ;
! - ’ ey ! > l BN - T !
3. G. Locutivus d : 2 I' 3 > A
"~ Dimensions | 20f 304 204 g 104 Gsar Up| Gesr Down .
(Inches) ; i Minimum Flying E
. [ Welght
— ] PR f_‘__ ——e .___‘,,.._._7%-,_,_‘,;_ f e s
xp i 336.6 } 31534 336.6 | 353.L 13,0 3uo 3 £
| i
% ! 166.1 | 182.9 i  166.1 1829 172.5 1€9.8 .
1 | ‘ } ‘
Tnt i =541,6 o=5ehT | -581,6 =527 | ~535.3 | -537.9 i
: i | !
Xy ; 33.66 i 50,48 ! 33.66 : 50,18 40,01 37.32 |
i
x4 L u0.75 57.57 i M0.75 © 57.57 | u7.b | i i
1 ! i
1p -77.02 -27.02 ! 3.785, 3.985| 21,54 | -17.02 !
7, L 900 | -9.00 | 22.00 | 22.00 | -3.52 | +1.00 f
: ' | |
.y : Lg.65 | 48.65 ! 79.65 ! 79.65 : 5413 58. €5 {
I : ;
2ht : 15.h4 15,44 % N7 | BT 20,92 25,44 ?
: ' ]
g ~-27.00 -87.00 i -56.0C | =5€,00 | -8l.52 | -77.00 :
z, i =9.00 -2.00 ;22,00 | 22.00 | =3.52 | +1.00 L
; ;
5, : 6.89 26.39 57.89 | 57.89 32.37| 36.89 _
E |
24 ! 13.87 11.87 | il 27 Ll 87 19. 35 23.27
1, : 3.5 .7 1.5 14,7 25.1 27.8 r
} nt €r1.1 6ok, 2 €a1.1 | 6ob.2 61k.8 | f17.1 A
j L P -174.5 -191.3 -174.5 11913 | -1Rc.9 | -178.% ;
i 1,4 . 6.1 ou.2 1.1 | 6Ok,2 614.8 | 617.4 V
\ ¥ s 175 1715|115 175 | 11 -
i S R
o .
- - . e i
. , - — .’:. ST e e ey ey e e e .,._.,,, ‘
mmnmmmm-mm- 3
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TART I-G
Dimensionless Ratios
C. 6. Locntions @ ! ® i ®» @ 0» ® (3
U S _____‘,_i_“,k_u S L R
Xw ! 20 .30 i .20 ; .3 .238 .222
MACy ! : | !
tv : .1598 5 .1593 .3nuo; L3me - L1g2h | L2192
HACy f i ;
A.Cy 256 256 256 | Les6 ! Les6 | L256
HAQ,, | }
Xl oo L ;) 222 32l i .pR0L | L2639
MACy i ‘I
£y o824 . .0ga4 - L0666 L2666 | L1150 | .1u1e
MAQ,, E ! 5 :
ACyy 227 | L2078 1 LpoTh é 227h 1 L2074 | L2
MAOy : : . i i
Py : oo | Luool Amli.MM !.mm .1001
S i i i | i
Le ! 3.989  © 3989 1 3.959 | 3.989 | 1.989 |3.989
¥AO, | : i i
xf ! 2,000  2.100 2,000 | 2.100 i 2.038 !2.022
KEYV : : . :
25 L 9573+ L9973 | .99T3 | 9973 © 9973 .93
MACy i i i Q
( ; : :
Jt S-S UG F->C SRNLANNS 7:5 B U RS V> & S NS E- S S P B
Sw i 5
Bf -.1605 ! -.1605 | .0z237 L0237 '~ .,1280 -.1011
e, : i !
| 1
Py 2159 | L2159 2159 | .2159 . .2159  .?159
Sv i
Ly 4,861 u,861 4,861 | u.861 | u.EE1 .6
Y0y ;
i I
xy .987 : 1.087 987 | 1.087 :1.025 . 1.009
aC,, '
o e MR Feon s s ams et

¢ mr————

Y T At 40 - @ e e, L s @ T ¥ e st = g

— e e
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N BASIC FLIGAT CRITERIA - PACK ON I '
«
PART I-0G
Di'r.enlionlaln Ratios (Cont.) .
T T i M T T T T ;
C. 5, Locations i ) @) +n % L ® ' ) Py !
, — B T T e Rt EES - :
; .25 1y : N {1 o1e ys : ?
; S 1.215 | L.25 ; L25 , L.215 | 125 | 1.25
MACy ? : | i j
‘ : i i | | ! !
o . .o82 | .ocg2  .02ER . L0282 ©  .OPB2 L0282
S' : | ! ! ! E i
: ! I ' :
2 © 0535 | -.0535 L1307 L1307 ; =.0209 | .0059 P
A0 i i | . I
? ! | Lo
2yt | 2801 | .2B91 ! T3 A73n i 3oy D L3ues |
FACy ! | | i ‘
g : i : ; '
’ g Py 0873 § 18T ¢ .08T3 Abe 163 !
d HMAQ,, 1 i | : : : "'
! | i !
g i =565 =.5165 1 au332e P -l3322 | - (L850 | -.US5T5
MAQy T i ; ' '
i ! f ' |
: : : ! .
0 L2709 | L2785 1 L2709 L2765 2737 L2726 3
ht : i : | :
: RS S ¥ Po1.003 1 1,103 ! 1,003 1,103 1.041 : 1.025 ‘
HAOy MOy -' ! . ! ,
- : ; : : ?
Xy - L25Ly I w2085 | =.1278 | -.2285  =.127R -.1900 | -,2060 '
a0, HACy l ; ; i ! 1
Xy, - ACy ! -.056 ! ouh P o.,056 . .0oLk -.018 : -,034 :
MAC,  MAOy | % i ' | i
! : ) |
i SR & bo1.596 ! 1.306 - 1.596 © 1.596 1.596 | 1.596 )
Sw ¥ACy ! ; : : : E ;
o X oo\ | W13 | M3 s0l3 W N5 Lk t,
— _1_,2r’ i Lu0l} LUM1Z - L8 L}; LUL3 SH105 | .01 _
Sv U.AG NLO. \r i ;| ! ! ' x
N | ! ! | T
I ! i :
; Pk S T { | =.019% | -.019% | .0029 | .0029 ! -.0155; =.0122
| S HAO ! i ’ I ! !
. i . i | 1
i Py L L 1.0495 1.0495 | 1,095 1,0495 | 1.ou95i 1.0L95 :
; Sy MAQ D I | | .
f i | ] . ]
: ; ' i |
! B Xy -2k . -.0u02 -.0276 -.cng2 | -,0276 ! -.0n10 ! - ohus N
-i Se \MAC, HAGy/ a ' | | :
oy - | L } l j J
B
} i
- _ e R — o= ;
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Dimensionleas Retios (Cont.) i

T i : i i
C.G. Looations ; @ ! @ @ i L e &
i ; :

R T -.0015 | =.0015 , L0037 . .0037 : =,00056 |
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(2)
(3
(4)
(5)
(6)
1
(8)
(9)
(10)

(11)

BEVERENCE]

Fairchild Enginesring Report R107=-012, "Basic Asrodynamic Data -
Model X0=-120", dated 9 July 19L8.

Army Alr Forces Soecification No, C=1803~E including Speocification
B-1803<2B and amendment No, 1, R~1803-3A and amendment No, 3, R-1803~5B
end amendment No. 1 and R=1603-6B, dated 2 April 1948,

-

Tairchild Engineering Report R107=017, "Analysis of Wind Tunnel Datal,
dated 31 March 100,

Army-Navy-0ivil Committee on Alrcraft Design Oriteria Report ANC-1(2),
¥Chordwise Airload Distridution®, dated 28 Qotober 19u2.

Fairchild Engineering Report R110-008, "Basic Flight Oriteria = Model
C-119B*, dated 27 July 1948,

¥rirchild Engineering Report R107-000, "Model Specification for X0-120
Airplane®, dated 21 October 1947.

Fairchild Engineering Report R107-015, "Adr Load Diatribution - Nodel
XC-120"

Fairchild Eogimeering R107-013, "Maneuvering Horigontal Tail Loads =
Model XC-120", Volume I, dated 4 March 1949,

Army Air Yorces Technical Report 5185, "Maneuvering Horigontal Tail
Loads®™. Air Servics Tachniocal Command, danted 25 Jamuary 19L5,

Pairchild Enginssring Report E107-016, "Ferformance Calculations =
Model XC-120%, dated 9 March 1949,

EACA Techniocal Report 633, "Fressure Distribution over an NAGA 23012
Airfoil with a Slotted and a Flain Flap", by C. J. Wensinger and
J. B, Delano, dated 1938,

Tairchild Enginecring Reperi BiiU=007, "Basic Aeredynanic Data -
Model O-119B" <« Appendix I, dated 21 Fedruary 1945,
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BASIC FLIGHT CRITERIA - FACK OF C o , ;

PART II - Symmetrical Flight - Pitch
A, GEUERAL

It 1a the purpose of this section to combine the

vreviously calculated aerodynamic charactoristics + { i

‘ : of the various component parts of the airplane in i :

! order to determine the characteristics of the com- ! i
pletg elrplone in ;ni_tc]* Tn ardar to f‘.1A\"1fy the 1
vrocedure for ease of gserarate checks, the method '

of analysis and method of combination is presented é t
in detuil, ! i
1. SUMMARY OF AERODTYNAMIC COEFFICIEWTS OF COMPON:ZNT 1
PARTS ] ’
The 2nalysis of component parts such as wing, N
fusclage, booma, horizontal tail, vertical tail, landing i .
- zear, and propeller have been previously presented in ref- . i
; erence (1). However, each of the component parte were con- ; M
sldered separately and thercfore have theilr own rarticular ! ?
acrodynamle coefficlents., A summary of these coefficients : }

is presented below for convenlence in collecting and using !

data on the separate parts. |
: ]
PITCHING ) !

COMPOR=KT PART LI?T COZFFICIENT DRAG CORFTICIENT HOMENT CORXFIICIZRT :

: ¥
L ' ¥ing CLy = Lw/aSy Cpy = Dy/aS, Oy o= Ma/aSwi%Cy | i
g - 2/qP T = loF }
Fuselage Cip = Lr/dfr Cpp = Vr/c¥s Ou, =Mp'dlrly |
25Le i

Boon (one) CLp = La/dfy Cpg = Dp/ay Oy = ¥/cPply

' _ .25Lb. L
(1) Tail o = /oSy Chp = D7/aqeSy Cur; o = ¥T/atSecy l -

Yotes: (1) Horizontal and vertical tnils are designsted : I
i by the subscript I, h, V, or v, rea-~eetively, such : ]
' as CLyy or Syt, ; :»
;
L
{ .
!
,‘ e s o it = e P P e
% . . N )

f - e T T VPR

Lna-mnnu-unnnnuu-umunu-iin-u-u-ﬁmnm-u-a-lumunu-u-umwhuinmmnn-ni-indi!ﬁﬁiiih-nua-m-su-:w--uuu;-m-mu-nn-:
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It is noted from reference (1) that all of the 1ifts and
drags on the component parts have teen resolved parallel and perrcndicular
to the airnlane thrust line and are presented in form Cx and 0Z, resnec-
tively. The coefficients of CX and Cz are bzced on the snamc areas, lengths,

Ry -

stc, aw thoe coelficienis of Op anc Cj rresented in the atove tsdle.

(2) ADLITIOL CF COMFONENT DARTS TC LAT-RMINE ATRPIEWT CHARACRTRICSTICS

LACK ON -  SMXTRICAL FLIGHT OXLY

(a) Summation of 2 Force

Yigte: The factor of 2 ts introduced by the twin boom arrange
ment; all characteristics previously calculated are for
one unit. Yote that the contributinn of wverticnl tail

ils assumed neslipibdle.

Yow basing the total airulane coefficlent on wing sreu, <hord,
kge ity

and free flight locity.
Za [ ) Zy 2Ly 2Ly 282y
—= = e 8 e = R e + + :
a5y a3y aSy 05y a5y 09y a5y a3y
Cia = Cyzy » Czz Fr o+ g5 Fn o+ Cipm ahtSht » 2070+ 244 28 Cgyy

SW Sw q Sw 0 Sy

(b) Susmetion of X Force

The same general procedure is followed here as for sunmation
of Z Forcos except the vertical tnil contridbutes to the forces.

Xe = X+ X5+ 2Ap » Zgp + Xy 2+ 2Fg ¢+ 24p o+ 20X w1
- . e - e . s e
lf:‘ . Ly Lp R WS L e, 2Xym . 24, s . nAa X Wl
)y ¢S, aS, ¢S, as,, aS, a3, 05, aS,
-~
- .- —- ‘;:T’ T S

s St 6 SR L — ——_— gy ¢

.
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(b).

{e).

s a3 7 N, ) -

#ASIC FLIGHT CRITERIA - PACK O
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(SR

~ 4-2 (Cont.)

Sumration of X Force (Cont.)

Ca = Ciy ¢ Cxg F£ , 20xg By _ Cxgp antShe 1 2Ckyp

Sw Sw GEY
qvtSvt .+ 2 Cxg 4 24 + 240Xy
G5v o Sy

Surmation of loments About Any C. G, Location

Flgure 6 presents a general plcture of the airrlane in sym-
metrical flight with the rertinent forces and arms noted.
Talking moments about the C.GC.

_1“.2“- + 2oLy

&
i

U = - lgZp + zoi¢

e L e e e

9 = - (1yZB *+ zy 3p) 2
MED = - IngZAT *+ zht Xng ‘
4 ]
Myp = (zvtXVT) 2 ; !
}‘.G = (—1gZG + ZEXG) 2 {
I
g = (lyg B Dyp o+ ozei O Kwr) 2 !
Hp = (--1PZP + szp ) 2 } ‘
; i
Now consider the contribution of each comronent part to the ; :
! moment about the c.g. and reference the final roment coefficients : -
: to wing area, wing chord, and free flight velocity. ; l
f Wing ' ’r
Consider two posslble c.g. locations §° that - : v
Mag o= Ly B s K :
N h
My, =y, ity K ! :
C.de i
G,
L = - Cr, lw Cor. 2.,
. ]é 1+ Ly !
. MACy, MACy,
) 5
7 . T T RN Yl ﬂ
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{c¢) Sumntion of Moments abowt-any C.G. Location (Cont.) H
Nev from Figure 6 we see that 1y = C.P, - x,. where C.P. .
and x are both positive mersured aft 0.( tuo leading edge of
airfoll - ’
YV )
mw ) ic.p :‘ :
1" "'L’Z‘a' w l " C.‘(w ZNJ ) i
C.e- \ MACy : Z[
. ; i
Oy C.F, Ty : : |
2 -Cuy (.‘.I.__“ - CX-' ¥o
C.gn aGy Maly) VAC, {
Cryi _ CMy / C.F., %w, \ ; C.P. ' ! ‘
W2 Wy = Co 3 } + Ciu [ w f‘_"_']':_
CefZe Cofe \ uAC / \ KAC,, HAC, }
7 . ‘ l
+ Gy Zwp Ciy Zwy i i
)-'AC . }‘J\Cw 3
. |
v = Cp, o+ Oy "u L \ ) :
LJ) Ligg W 21 CX‘,' z s t
Cup eun. ‘-'.AC' ‘:ww [ .S ks g !
* ! ¥ACy, MAC, - i
1
Now assuning that the first C.G. position lies at the A.C. of the ' /
ving and nezlecting the small vertical disrlacement between the : )
roint of action of the forces and the A.C. ! !
Then: G, = Cu :
T Wi and !
C.B. }
z‘{l = O i ,
Ty = loertion of A.C., from lending edgze of MACw .,l
So: / s . . 3
C‘!.!-"- - CMWA.C. + cZy Ty 'n.C.w R Cﬂv;,' )( ( Iy i f
c.r. Mic, ~ FAT, | MAC,, |
Fuselage / 5—
Coneider two rossible c.g. locations so that - ' .
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Fuselaze
transferring to ceefficient form based on wine area, eic.
C‘, » -C,, Pe 1o . C+ Is Zp
M e Uf S e £
c. o 5 TGy 5, TAC,
Gy = =y Py e * Fg %
Ty % 2 T 2
Coie 5, MC, 3, MAC,
Cys _ Gy - C-/ ?f [ - 1, lf N C:', Ff [%f Zf \
& o T A A Vo
Cefle Cale " } “'_A_CVI }'_‘.“C“ / W LJ‘CW - W/
- ; )3 / 9 z R
o= Oy Coe 1 (151 £ +C»~,, £t £
T ; 2 T -
2 1 ?—_ '—T" - e—— Dy \:_{E LErwal
Calle Cele & \ A “;Cn) 4 \ o 'J\CW/
now from Figura & we see that lf = CoPop = Xp
‘ 15 I~
b)’., - CHF . C“.F P (C.x.f Xfl CePap . xf2 ,
I 2 1 g"‘ ‘_L, I'IE:--{ - 17 - _"AC . . ! +
L ) ik cr, ¥ 11008
Cefle Cafle A Y/
For 2 _ 1
W M .C_'_', MA W
now assurc that the first C,G. Location 1s at the .25Lp on the
fuselago reference line - thens
. c s
G e G, Pele
1 -25Lf ng,-.llJLCw
Cl”.
“tp = 90
b's - -
fl -29111.
C C ! I T
b!:v - )T" fo . Ch v, Ixg '25Lf C\ I'f ’I Zf
g - v v Ve, - K
o 25Lp T, Lo R R
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The develo-ment of the transfer formilas for tie boom is the
same as for the fuselaze:
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Horilzontel Tail
Xow coneldering the horizontal toil the situation is somewhat ( :
different because of the effectz of change in dynamic pressure and : ;
downwash at the horizontsl toll, ' :
; Mp: . ‘ :
: B - - lhty ZnT + Znty  RuT : ,
i C.ef. ' 4
R . ]
"f‘iTg = = 1y, LVT * Znt, Zpo ,
Cole ~ ;
Lov: trapaferrinp: to coefficlent form besed on wing cren, etc. !
. S Z !
OMup, = -Czpp Shty Mt Sue | Cx. 2Rty Okt Sps :
c.F. MG, a Sw FAC,, a Sk ’ :
- Cuyr 1 3 s ‘
C!—!;;Te = AHT lntg Tht Sht + Cpom Zhtn Ght>nht ‘ !
c.e- ¥AGy g Sy TTOMAC, a0 3y ! :
now combining \ ’, g
Cray . . “ i
, MET, o COtmm s Czpn GntShe Lty | }hw‘} » Cxyr ot Sne ' /
Coh- C.g. 0 Sy \ HAC,, MiCy / a Sy .
AN :
\ |
i Zhto Z?tl /I ; |
. FAGy: YAt/ i I
now ve ¥now thet lhe o C Fpg - x}:’ g
i
"oy . v,
ot Iy Ity S eng emgy  SPepe , Thtp e, MMty
HAC, MAC., H.ACW “AC,, MACY I'AC,, MAC - MACV /i :
Yow nssume th:t the first C.G. position lies at the A.C. of the : ;
horizontel teil ; f
{
then: C’-HTI = C},: 7, . Cht S}:t : ht . , >
c.g. i q 3., HKAC. !
zhgy = O . ' |~
Mtr = A.Ciyg : N
-‘ sor G - CMwz, . ant “ht Chte L Gy Cht Snt xht  ACht ’ i
| c.n. T 3. AC a Sy | MAC, WMAC, . "
' / : K
i . *
1 + Cipp Snt Spg Zht \ i )
D q S ( ¥AC,, | ! f
; / ]
j :
{ i
: !
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1
L4 .
P e e e e




[ = e r——— o B - T - ~ o . - - . ——

Ker i GCTED.

kerort 80 R107-014 L R LD A O K froname | vaens|raee 39
Mover,  AC-120 | rweramnn my _ lowmmen ey . iarexensnmr
§ In“\]ﬁ March 15, 1949
L ocungeer: BASIC FLIGHT GRITERIA - PACK Q¥ o l REVISED

PART II - 4-2 (Cont.)
Verticel Tail

The only force contridutsd by the vertical tanil is aseumed tc

Ye an £ force which is msssumed to act at the centrold of vertical
tall area.

My .

Sy -2 (z\’t .u'nr)

Ce&o

converting to coefficient form based on wing area, etc.

[

Giyr o, (CIVT vt Syt Zyt
e Sy TACy,

Landing Gear Extended

Goar extended is a special condition, Wwhen gear 1s down the only
force acting on the gear is assumed to be a drag force which i{s ap-
nlied at the drag centroid of the landing gear and is constunt regard-
i less of angle of attack. The drsg figures for the mear previously

presented in refererce (1) are for one gear, so the factor of two has
to be considered in the dregs forces.

sor kg = 2 (-1, Lg + = &
c.e.

oonverting to coefficient form based on wing aren, ete. It is noted
that the previously presented forces on the gear were ¢p , Cz , end
Cx Dbased on the true ving area.

%o = 20k Tp oo acpg 1.
CuSe _\l_ACV ——‘—}"Acw
)
-
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Slipstream Effects

The application of power will have two significant effectss

(a) The incremental changes in wing 1ift, drag, and moment due to
the slipstream effects, and

(b) The thrusi and normal force acting at the propeller itself.
This section considers item (a) only - dtem (b) will be discusaed later,
Mgm2 (-4 Az %y A Eyp)
Consider two possible C. G, locations so that
No, =2(=2g & Zp + 2y A& Xy

CoZo
’:Sé =2 “1w12 BT+ By, & Xyr)
C o 4c¢ AC .
}.(Sl 2 | Tt M, s Ty Oy
-g. mc;_ m‘/’
C )
=2 1 =C AC \

”32 < At ]“2 * At zﬁz
c.ge e e )

¢

usl . \-/,\C ’ ( cPy X\, A ch'I z 11\
cegs i \IXC, T WG,/ ' I,/

Cy /_a / X C \

c.g. IT, EE;/_ e,/
c c c, . ,

”s? - K "2 C 5 [, N \”‘Cx,,I /T Beig Y
cuge  co \me, T o/ \ Ty - e, )
C” C rJC, , !

Y, T oM 2T A ey, Ry ( Sl z"n\J

1 : 2 _ 1 : YW1 -
coge copa - \ e, T ) IS T MG, )
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S1ipstream Effects (Cont,)

now assume the first c., g. position lies at A, C. of portion of wing
imnersed in slipstream,

Cy = 24¢C
M5y My

xwil = locatlon of A. C. of immersed portion

f > from leading edge.
; —_—
Cy 24 ¢ 2|18 ¢y /4y ac 5 |
. . " +
_i 3 Ko zm ok AT Wil ¥ —_—
‘-. oBe | m—- ) ‘LACW
i
1
i
i
; ‘
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PART II - A ~ 2 (Cont.)

Propeller Effects

In considering power effects it is noted that the thrust force usually
considered positive when directed forward is herein considered nezative
in line with the sizn conventlon adopted for aft forces being positivo,
A1l propeller forces ars assumed to act at the center of the propeller

Moo 2 (= 1pzp v zpRp)

CsSe

converting to coefficient form based on wing area

b= e (et %K)

CeB»

3 Angular Relationships

In order to properly sum the component parts of the airplane it
is necessary to know the relationship of each part to the thrust
line since all of tho characteristics terms are parallel and
perpendicular to the thrust line. These relationships are explained
in reference (1) but are summarized here for convenience and in
Fig.

¢ = = T.L. + 7°
AL & T-Lc
~ht = o T.L. + 1.0° ~€,,. (explained in Fig, 7)

No angle relationship is necessary for the gear
and the vertical tail,

bt ——— ey = p——

g ¢

-

EE Sai o i

PP,

v

e

T

e ———gg e —

A i

Eiie i




\

- e

B e e g A S g 2 ]

¢
P Model 20320
R
g i

o - e AP ST __I




- —-——

e TR ey e o e . b -~

i
i
'

“ - xi
Lo Taa s Golwl o 42
SR AT e EE AES T LAY (
Js A 4 [

g
z

i
¥
T
.

‘_LB’._._ [ — "";'—“4_ —_—
¢
N
/

/

!
x
%°

~
A%
¥
2
R

———_ - —- .‘ ;
- - D e -
- : !
rd !h )
7 ! 4z
/é‘ - /"; ;

L

il

A NS e AP EATS INYY T

ALl §ATAY S

e Ga ex AL

LTV E A S
cP, x




Sl T mman o e o et - e B @ - - R

——— g m—

ASIs AT

N
.
ESpp—

L _X.

/& TED L ;P

CR Y . Ve

A I

APl B TRNVE S ATEG L KED AUICHT SN
£ LAY s S-Sl T Vs
Lo S TVE KA Sels e

c 7,

GNYY oLy il

RESTRICIEL  Page + 745 ‘
3" F16. 1 ‘
Fl/6. 6

(V'L,‘D e jz}-

S DPISTIAL T SIS SR

AR s ¥ K7 S SV I ‘
cp Sep I 2 SAL L, ,
I SN ~— J Arly [ L

!

.

—
e o e e cae s SRIRdead e

! <y,
{ }
7 i - R
i [y
X ur X

i .4;\“ L
o Ll {
~ - ; ) T
"""" T T oY T tFA 8

ey

'

Ml agh ¢

N G AT SBAPLT L8N ST s L
TS LSS B LG ET C e

Jc.

\
|
f
)
' p:@jmw—-
X




.

e i L MM e o, AL LNABS By, 3, valbiingl anm | ¢

L

B

Y

PRI OV oY Sl

S yrr——— -

TR v e T e e e e — e - -

RESTRICi ¢

B FAIRCHILD AIRCRAFT DIVISION — :
REPORT Nu. R107-014 OF _PAICHILD RNGINE & AIRPLANE (ONPOL A (0% | P-\GESI PAGE <<
e T
MODEL %C-120 Irnxrmnu BY QUECKED BY | APerOvEN BY
‘ L vatr HMarch 15, 1949
o . ). = - * N B
Subject;—. . BASIC FLIGHT CRITERIA - PACK OF ' ° - L keyisen
~v 6. 7
1S
o Re
. ¥
o
) :
. 1 ‘JVI
. e - .
S ‘ b0
3. o CL
N
(O N
4 < 2 LI l
2 R Aot s
. SRR N
* * ; ,rk/‘ W k} o !<
;(‘ < { b3 « ’ r '
s L RS 3 *( .
. P - R D ™
, 5 ~ s
i . /\: AN N ;‘ s & a
NIt Lol o s N
[ - i
N ~ -
A -
&y ;
o .
A
A
R
h
)
S N =
~
. AR
« 4
N . . R
-~ 7 w0 T
.-: N b . ‘|l PO : <
e N . . ! .
“; s ) O P N
3 : - LR
. Gy - y v, N
w' - Lo e LN b
~. - QII-: N ; ro
<! o RN ,-
PN = . NI
Sy~ - N N S
. R “ oo <.
. ;o : Dl
o < R ST
. . N ' T 1
. N I
< k‘
RIS TR

2 e pr———

T T e

AN T e e

v

T N g s Ly




s

(S e W e

A LD "RAFT DIVISION = N e
REPORT No. R107-014 }()\I'Il!il(l((]’;lllll}l I}L\'(il\.’!!ERR( E}{}L‘,‘A.’\I"E nokrmu'rwon l,\Gr,srP(\(.E e
—
MODEL Xc—lzo ! PRRPARED BY CHECKED BY APPROVED BY
’ , paTp larch 15, 1949
Subject:— BASIC FLIGH? CRITERI,A - PA(.:.K .ON . — REVISED®
PART II - A-4
4  Summary of Bquations for Comrlete Airplane
A summary of all of the equations for the complete

alirplane in symmetrical flight ie presented in the

follewingz table,
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ght Shy + 20z g * 2 Zp

qS.

TABLE
SUMMARY OF EQUATIONS FOR CCMPLETE AIRPLANE
IX PITCH =~ PAOK OR
Oz, *+ Czp EL + 2023 B + Oz
Sw 3. e Sy
+ 2 Ayt
q Sv

Total X Force

GXL = wa + oxr {{ + 2 ch Fb + CXHT
8, S
+20x6*t 2% + 24X
q Sy a Sy
otal Moment T
Cyy, = c“‘-wA + oz'( ;' - Al cx' Sy +
C.8. ) do' :'uc' ucv
Oy Prle 4o Pt ( X - .222) Oxp F£_ 3¢
5Lt a e, T S, \MAO,  wag, Sy MAC,,
$2|CMg o oI 4 Cz3 B (ib. - :25ly)4 GIBZE—-L
+35Ly 5 Thao, MAC,  MAGy S
* OMgpo  Qne Spy Chtg + Conp ntSht (Ing = A.Cupy )+ Oxep
a.c. q 8y FKAS, qQ Sy \MAC, MACy
aht Sny 3t o+
T Sy MAC,,
20xe Wt Sy 2y
q Sy MAG

( tshz + Fxrp St Svy
Sy

Tq Sy

Contribution Of:

Wing
Fuselage

Booms

Rorigontal Tail

Vertical Tails
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Total Moment
Contribution of
+ 2 Cx z 2C 1
6 K AN £
MAC,, MAC,, Gear
¢ 2 (= 1p% « zp%) 4 Propeller
q SMaCy - )
2 ACHyy + 2 [Aczm (iv.!. _ A.C.!)
MACy MACY
! Slipstream
+ A Cwa ;i.r!é .
AC,, |
S S - a - -
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B. Pitching Moments of Component Parts

This section covers thes deterrination of the contributions of each of
the component parts of the airplans to the total pltching moment about the
various locatlons of center of gravity.

The contribution of seach part is found by the cquations developed in
Partr II-!.\-

The aerodynamic characteristics of each component part were obtained
from refercnce (1),

The final pitching moment coefficients of the component parts are based
on ving area, wing mean aerodynamic chord and free stream dynamic pressure,
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Cug = 24 CMyp + 2 ’(szI (&) ¢ ACxyy (3)]
4 Cityy 1w considered negligible for the unflapped wing
| 18} that
eu. = ol sec
M 2 L O Coyp (h) « A& cx_.,I (3)]
LA = ( Xy A-C.u)
HAC,  MaC,
¢
B = £y
MAC,
ACsye from fisure 61 reference (1)
‘ A Cxyr fron fismre 5O reforence (1)
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‘ C. G. Locution
1 A] = .0148 By = .0824
2 Ap = 1147 By = .0824
| 3 Az w ,0148 B = ,2666
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i 4 Ay = 1147 By = .2666
| 5 hy = L0K27 Bg = .1150
| 6 As = .036b Bg = .1418
|
\
i Hewultd of calculations ~nre presonted in figures 14 through 18. i
‘ ;
‘ s
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8b., SLIFSTREAM EFFECTS -~ WING

FLAPPED

r.
Cug = 2ACHypr + 3 [u

where
A

A Cuyay

L‘CZWFI

A Cxypy

C. G. Location

1l
2

=)

Results of caloulations are presented in fipures 19 through 23.

cz‘dFI (A) ’ACKWPI (B)

= Tyd - A.C, Ei‘\\'-.
HAG,, MAC,,
= g zw§ - N
"\ HACw

fron figure 52 reference (1)

from figure

from figure

.N148

= .0148
= .1147

= ,0627
= .0365

56 reference (1)

55 rafarence (1)

/
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C. PITCHING MOMENTS OF TAJLLESS AIRPLAVE

Trdis section covers the summation of the pltching moments
of ths various component partsto obtain the pitching moment of the
taillees airplane.

The characteristics of the tailless airplane will be de-
termined for all of the ¢.g. locations discussed under loading con-
ditions, for both power-off and power-on, for the flaps and gear up,
and for the special conditions with both flaps and gear down.

Suafi ol

» The pitching moment coefficlents of the tailless airplane
4 as shomm in this section are all based on wing area, mean aerodynsamic
chard of the wing, and free stream dynamic pressure.
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BALANCING TAIL LIPT

Since many of ths required design conditions are
for symmetrical flight without pitching, it is
necessary to determins the characteristics of the
somplete airplane for this condition, For this
condition GMA =z 0. Since the only control which

ie variable for symmetric flight is the horig-

ontal tail, thie 18 the only balancing elemsnt;

and in order to determine the horisontal tail

load required to brlance the alrplane, it is
nscesegary to know the characteristice of the complete
airplane less the horlgontal taill,

In order to simplify thess caloulations, several
Justifiable assumptione are made, PFirst, that the

contribution of the Xyp force to the total tail
moment is negligible and sscond, that the motion
of the tail center of pressure 1s & negligidbly
snall fraction of the total tail length.

Then to balance the airplane

Gy, = O 4 C = O
s Moer it

0 2 «C
M Y

let cz“ s Nnt CLygm
s0 that
“Op * NMny i, Smt lag g
Lan e e,

~ wherse

Nht = .85 1ift efficiency of the horizontal tall

Sng oo _3ub2
Sy

-2392

1h47.25
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168.28 g
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The effective tail 1ift is then

Tht Cryp = O |
T A-T based on  qp S
—x t ht

oA

1,y 1is distance from C.G. to elevator hinge line.
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1‘ For flaps and gear up, power on  qnt
q
and ¢ will vary with power, Then K power on = K power off
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2a. FLAPS AND GEAR DOWN - POWER OFF

For flapcand gear down, power off

% = 1,00 page 57 reference (1)

Therefore the values of K will be the same as shown
in Part II-D-la.

a nhy is from figure 36 reference (1)

Curves of balancing tail 1ift coefficient are

shawn following each tabulation
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Therefore the values of K will be the same as
shown in Part II - D - 1lb.

@ ht 1is from figure 64 reference (1),

Curves of balancing tail 1lift coefficient are
showm following each tabulation.
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I. COMPLETE 4[RPLANE NORMAL FOROF QOEFFIQIENTS

Thie wection covers the determination of the normal
force coefficients of the complete airplane,

As the horizontel teil normal force coeffioient will
vary with center of gravity and/or power conditions,
the normal force coefficlents of the taillews ‘airplane
ars first deterzined and the normal forse coefficients
of the horisontal tall then added to obtaln the normal
foree coefficlent of the entire airplane for a given
configuration, center of gravity location, and/or
power condition,

The aerodynamic foros coefficients of the componant
varts as obtained from reference (1) sre all converted
t0o wing area and free stream dynamic pressure before
sumuing to obtain total normal force coefficisnts.
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l-a., FIAPS ANG GEAR UP - POWER OFF
The normal farce coefficients of this complete air-
plane for flaps and gear up, pover off, are as follows.
Czy = Cazy * Czp *Czz + Coyp + Cgyq
whore the force coefficients are all based on wing
area and free stream dynamic pressure.
As the values of Czy for ths unflapped wing as obtained
from Part II-A-1l-0 referencse (]Z.Y are all based on wing area no
corrections are necessary.
As the values of Czp for the fuselage power off as ob-
tained from Part II-A-5-e are based on fuselage planform area, they
e are corrected as follows,
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1 The values of Cz. for the boom power off as obtained

from Part I1I-A-6-e reference ?1) are for cne bodm enly and are
. based on the planform area of one boom. These values are corrected
i as followss

: Ozg = 2 (%25 Db )2 ¢z 35 o L9 0z

i - S 7738
!! a L Czp Czg
LS -2 -.0347 ~.0150
} ' -8 -. 0166 -.0072
. « -4 -,00[2 ~-.0018
Las 0 0 0
4 . 0042 .0018
8 . 0166 .0072

For the vertical tail Czyp = 03s Czyq

- —— e —— =

= 0 from Part II-A-9-e reference {1).

o The values of Czyr will of course vary with center of
2! gravity locations and/or power conditions as previously noted.

; so that

S CZur = ™t Clgr St dng

! S q

' where Tht Cpyp 18 based on Spt and qnt and is obtained from Part
! I1-D . )

) . Mt Cryr = CMp ¢ Sw  MACw Qq

y e The @

; substituting

CZHT = Cu MACw
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PARTII-E-1

1b. FLAPS AND GEAR UP - POWER (N

‘The normal farce coefficients of the complete airplans
for flaps and gear up, power m, are as followas:

C -
Za CZA-Tpo'er o;f RACZzT + 2 Cgp * Czyn
H'here,czA’_ is the same as determined in
T power off
Part II-E-la

The values of A sz due to the propeller slipstream effects

on the portion of the wing immersed in the propeller slipatream as
obtained from Part 1I-B-le reference (1) are for one ilmmersed section
only and must be doubled to take care of two englne operation. The
values are baced on total wing area and therefore need no other
carrection,

The values of Czp from Part II-B-8 of reference (1) are also

doubled to take care of two engine operation and are determined as
followss
2czp = 20 Fp

whers Czp * Zp_ Figure 60 reference (1)
q Fp
for a ™

The values of .C.:.ZHT are determined the same as in Part II-E-la,
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2a, FLAPS AND GEAR DOTN -~ PO¥ER OFF

The camplets airplane narmal force coefficients for flaps
and gear down - power off, are ac follows:

Czp = Czwp *CZp * Czg * CZvr + Czg + Czmr
Vhere the aerodynamic force coeificlents of the camponent
parts are all based on wing area and free stream dynamic pressura.

As the values of Conr for the flapped wing, power off as
obtained from Part IJ-A-2-1 reference (1), are based on wing area ,

paTe ¥arch 15, 1949

'y no correctioms are necessary.
r‘I .
; : The values of Czp and Czp and Czyp are the same as shown
| in Part IT-E-1. - - -
|
\ The values of Czg, for the landing gear power off as ob-
| tained from Part II-A-ll-c, reference (1), are based on wing area so
\ thats
c -
\ CZg 2 CZG
O, CZG EZ‘G‘
=12 ~.00681 -.0136
- 8 -000456 -.O(ﬁl
- 4 -‘00229 —om45
0 0 0]
4 .00229 . 0045
8 . 00456 L0091
!
| Values cf Czyp are determined as outlined in Part TI-E-1.
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PART 11 - E - 2
2b. FLAPS AND GEAR DOWN - POWER N

The nermal force coefficients for the complate air-
plane for flaps and gear down, power on, are as followst

CZA"CZ_ +2ﬂcz + 2 Cg ’CZ
A= Bower Off Y1 - P —HT
Where CZA-T is the same as determined in
" “Power Off
Part II-E-2a,

The values of < cz\'-’Fl due to the propeller slipstream
effects on the vortion of the flapped wing immersed in the propeller
slipstream as obtained from Part IJ-T~2-e reference (1) are for one
immersed section only and must be doubled to take care of two engine
operatim. The values are based on total wing area and therefore
need no additional carrections.

The values of C
Part TI-E-la for the same P

are the same as those determined in
r conditios.

The values of CZHT are determined as outlined in Part
II-E-1, -

o Tt TS TiTaate b

(R e e S I




—_— e _TEW

ICTED

RESTR

Lt

, APPHOVEI

o KEANSED

AT RN X VR
lea s/ 22 50"

“ Jdstie Stio ]

s A 20 7L S X TR
“O\WQN - Mﬁ.\“\\. ..\\ i Ccar .’
,. Pl A SAOT £ Clart - ”.
wﬂd\ww.\..\uﬂ@a%ﬁ.l. n..,ns“.:.(qn.k«,.\...‘r D iree :
AN SRS 2 pre. ERSET4 2Lt~

Ooos = ogur- Sséze w.|.~n.u,.%.l.,.,w‘.mmﬁ._.-.|_

1.:, .,
T S5Ts "~

Y F
N

77

t

s v n...\\ .......
f \(\.\.. ‘N\J 2y V )‘.\‘U ! . z

i _

R S

§6CE: " avhs L EGYET

LQN

\S\..._M.\MQ

.

JSCAE - Serg g SS90
.,...Tus% ° -

+

el v

bheo -

TAIE = poprr e w
\..,.v ctre  Befor m
M
)

Fohg -

£l o -
290 —

sagg s
Segac - §4Li's
- I

LrvN‘
~ bty

P

,n?n,\V

&
o 2

—y—

SR L TR My e T T e

- 8
< - . . e .
-z y. & Coe= .- C . - S e
”” = ] A. . R y
=i & (EBr- LTS 95T FerE - TRV L T 2l T asic gl g :
[ £ o] WSt = IV p Preo ~ i .%Qm.an. e e o/ ’ PG A /o eopg 0 Cie . o
e & a ‘ s 2 —_ &g % e pd !
wel B el T T LT TR T .. e A TSR AU B I
-5 1 8 407 BILErA Slbor - L TEE iRy e 2 E TS ‘
=3z ¥ M ,_ m.«q«.,“m,\m TSt Lo - S A N S A T FIEN A X3 Ky g
= & e ASAE L 0kOEes T Meos - €545 =" unen ¥l kot pegrt TGASE T @
=2 = syoh - E9po_ vrsr - Locr! .‘4\\.:\‘ w9t Mgt T4 ca ] egas DT eart /-

; i — mmemed e e . P Cem e, 4 . J“)}:n\,, " . \ . ..
= p vy & e “xy v, s - U dpn Wiy

- ¥ o & 7~ s ¥ o Yrl . 3N o -
=z < m | 2 ) < ol “5 <5 e Grz. LR T
=% 3 m | | | -

[ > LR & - R - - = . . . - .

« 7, les t / . ,
.u.n..r a M = B S H. 0,._v ~ - .
3§ ©. o , y
F-l " T” E ) ) B

i B _ s

I I~ R g = %

ol © _ I

W w m m Qdm 001 = 27/

~ i '
ol o= M a BRI 4
z N WEMOod = ReOd 9vdd any Sdvld Qz - & - II Juvd !

- _ , ]
= < 4
n(l. n IMM ,.h

@i ] i

& x tf. M

1’1 oy g
v— - - —— e i e e e e e i z T e S~ aLF )




e N
> = ""—--4,\-,,35 .

W

> A

L R e

RUPORT N:).

_Moner

~uhiect---

FLAPS AND GEAR DOWN

POVER (N

PART II - E - 2b

R107-014

—————— -

ZC=120 | rupravsn nx

FAalRoHILD

COF BAICHU B ENGINE & ATHEL AN E o h TS

BASIC FLIGHT CRITERIA

PART IT - E - 2b

~

E‘a\
8 o
-
T
L
>

J

ARCRANTD?

DIVIsiaoN

S MPE WE AN

IRV

apritrreyga
- o L

. larch 15, 1949

FLAPS AND GEAR DOWN - POWER ON

[\
R
‘\/ Q

]

~

L3

w[*
\V v
T W
4

~
SN A
N X

~”
C.Y1&

leBy LD

o (Y

1
1
~ 3
NES
Mmoo
G oo
voN
LIRS
3.
M
a N
~ 9
i 1
)
~ X
I N
X oM
S
]

o, S
<>

~ Q
o~
N g
1-' LY
\\‘: N
k’-:.' E
v g
o

N
v ©
~ o

LA

.- l.

TSR IN T
i
A e e
- . .
. e .
t

— m——

_RESTRICTED.

1 /787

b
Wy,

POt . maime 1L nns o B BT TEP Y




/788

QL9

Page
h 15,

S

nf]‘gélilhrc

.f

RES

 E— T

R107<014

s

Model XC-120

AR T QD MBS 3

o

s g T




- i
.
——— et it el |

- e ——

o
M oz -

et A BN - o . . iy -

?

91 KRi

RE

o - bt el St S b S T -~ T T T - -
_ P . . R . l - '+ - T . e em m = e =
m < S ; S L . s L ..
. o N‘\:m.}\.“ Soror = . u?o J\J\.; \g. ;:0.-.,_ | ) Rw TS PR Eieor =
= w OLEs /4 1Ewe A mh.‘ Fo = 9ssp Y4 SADo =  ags T Ny 2 TRt T A
il - Jdax‘\“mrl\uno. > T ot .._M.;nmo. 14 Nv.ue ... .m.m,\, 7. &, ..aA.. ,\\.,.,.Nkm,a =
Sk g e’ .J uQu.ih.H..-. e g ,Yauxw SR T |,,~ oz ._.J,,;wuﬂ\\.xp,-m‘mxw,.w. _.
21 g m = msw*x 69997~ w\n\.n. spar A LTS L ;_,:?f it TN
gl o= = CAS1 S Hewe Tl Sl fY .-ﬂncm.\ﬂ Ti95or - T 4alT” | 98E LRz - I.l.:.ﬂm.
Z oz D T Ay, MY wem, by gy A
< - . = A [77 20 > T - N
T.T - , o e ™28l | S Tt ISy ! 2 sy
: R PR S B e SRR PP
g B R S O - = AT T
3 ) = S S S G S S A e —
OM ..... . N - - - iyt e =
l\.m M 1 ! !
—_ - ———r - - - e — e — 4 JEp— kISP Y B e ke st im———— ——
23 5 m ,hh.m,\.o_,.ml_ Epotvs s 527" ; m,\_.lﬂ.-*. AT f Efeo  f€f00 PEoC B Ml 2
- m P (2fo" - Ncm\»\t. 4g 50— ;and.- 192857« = fan” aLio ) e s’ ,Nwmr ) rr
S - SRR LA AT ST bk AU 4 SO i LA T B
St R gy *, Ator , EALT \._4 R A A AN <19 ., .2 -
m. m | ﬁl Du\.m\..l.,.. \As\ﬂ..{ % AOWQ - _. Q.Lm.d _ .v~.vv . m.m.o\u \,.. RSO . \erQ ) h...&ow . m\l i
5 A 30| snsmm.-..nmtl \umq\ foen mdis~lgtro ,AAC ST EA LT 0l fe T 9T - 20l :
7 S —— et te-- < 3 Ay - . M ! o ¢ 5 Prarrm ;
nm ) o e %\( ' %\&. . l\\\\ k‘N\ ! Ll‘\“\ o JN \. .\..,\.. _ .\\\ h\‘n.- au\\H\\.. .nx\“ i ?_L \
=3 m . ) D MSes, &. ! 7 (.v Vo F 5 < |
Hm u ¥ | K : ! i _ ! )
=3 g 5 SLSLEST L L e o) 1 B
- 9 o N L ; w .
= m Es |
Ly 8 o= 0
5 = ' 61" = "%
Sl o B -
g8 5 o qdm og1 = 2/
0 .
Lal e .
L .-
z . NMOQ dVED (UNV SdVId - WO HaMDd qQz - % - 11 Lyvd .
- ! .
o Py ¥
Sy _‘
J g E :
-~ x o
-
e
!
!
N\ , _
- T T T e e e e T T T T T T T T I NS |




ﬂ.. ’.w ky.. [y - — f[:"l?‘t",’l_'l oo X EBh v
y
1
ol r e i B -
L b= L g . N
2 g SIS S
CoiA H i . f :
.,.n. - M - N . h .o s
= ) ” | ' ! ,
_ bl A ﬁ | AN - ‘
L w . L , “ .
<, = : e . . . B S
I a4 | W | | '
[ R i . B T T -
| I B _ 3 # ql 4 L
M J S - = w ! <_
e ————— ! !
. . ﬂ , “ ‘ N A
Fl . e e
. .ll]. , i a } - == r m—— e e e —— - ———— e — -
L_w . P S B .
d ; m ! , _. -
u...-w..t ) FDU .- R L L T SR ,v - . - L —— - ——— -
. GE =N . | p | . o
S . : . ” il p pFA - Aees =
¥ £ T T | Hal B T asosyx EASY ST T gzez~
AR Lo A S S ede o . AROETE . B .
4 wm Lz 5 m , i . e PLEAY o £e¢ze '~
“ ~E , Pt Tt - LT T Ty T T T T T T B pfee T s e S
" . 1 1 e, . L - [ - Am . e g T ' R
: o Q. _ ” , . IARE A sieo - Shar .
| ZZ - &, P M 8 ” TSR wlior-t gpgar momr
. e !
- —- - - —-—— - |»- . 4 )
~% ' | , : j ! &, e “r L=t
—_=z < _ . i ! ) b NWU .h\*..NJ g w 5
I.M a9 . m i | ¢ - .UQ\% —-’
o B _, |
Am. < o ! \ !
“ o " £t } - e . .
OB ™ . )
M‘.llln m” ] gﬂ - &
! , —
'} I - Qe 9T = 20 A
. Sig g s . :
ey , ~ 00 qVED ANV SdVId - WO y3wod qz ~ 4 - IT1 Iuvd o
2 | .
& A :
m n m XY
[ & £ ’
= § 7 X
a B
b
_lrJ N\




 o—

2/

Page

R107-Cl4

Model XC-120

L0 DS #3083 arsoL

-

Ly

a

PR, Mo i

boa sl

P Xy

-8 m it v

T

R
L I

i vt

A
e




#’—- v - e e SRR . A . - -
. v 2

RESIKIC) o0 ,

FATIRCHILD AIRCRAFT DIVISION | PAGES| PAGE /92,

REPORT No. R107-014 OF PAIRCHILD ENGINE & AIRPLANE COHPOHATION
MODEL Xc-120 YREPARED BY CHECKED BY AFPROVED BY
- ‘ ) pare  March 15, 1949
Subjecti—...... PASIC FLIGHT CRITERIA -~ PACK ON P REVISED
» PART IT - F
; F. COYPLETE AIRPLAE POLAP DTAGRAM
! "It is the purpose of this section to determine the

] polar diagran of the complete balanced airplane.

The total airplane 1ift and drag coefficients were
determined by the additioen of the 1ift and drag ccefficients of
each of the component parts, Lift and drag coefficients were ob-

! tained fram reference (1),

Figure 50 presents the polar diagram for the cam-
plete balanced airplane far all center of gravity locations, flaps
and gear up, power off.
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TiCTED

XC-120

MODRETL PHREPARED BY

OF PATRCHILD ENGINE & AIRPLANE COMHPONATIUN

CHECKED BY APPROYED BY

‘ » BLSIC FLIGHT CRITERTA - PACK ON

. Subject:—. ...

PART 1T - G

G. V-n DIAGRAIS

1. LIMIT SPEEDS AND LOAD FACTCRS

e | REYISED.

‘ V-n diagrams for the subject airplane will be
! constructed in accordance with the flight conditioms required by
reference (2) using the procedure of reference (2),

i DATA FOR CQHSTRUCTIOXN OF V-n DJAGRAM

Type of Diagram

B

Gross Wts. Considered

L A S
a,

Maximum Alternate Gross Weights 74,000 lbs.
Yaximum Take-Off Gross Weight 74,000 1bs.
Design Gross Weight 64,000 1lbs.
Yaxdmn landing Cross Weight 60,000 lbs.,
Iightweight Alternate Conditlon 42,000 lbs,
Mnimm Flylng Cross Teisht 42,136 lbs,

e -

1 Load Factors
Symmetrical

——

ir Asgymmetrical

At 74,000 1bs. +2and - 1
At all other weights, + 3 and -l.5

A1l weights at VR = 0.8 Ty, + 2 and - 1

with P 3% . ,c8

at vp = 1.25 Vy, +2

with P g _
20

.015

Since flaps dom is intexded for landing aly,
no V-n Diagram is reqjuired for flapped condi-
tions.

o
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REPORT NO. R1O7-014 Fd'\rlgl(lzwﬂmlr.%iwrfﬁ:RacAl}éLﬁ;& COKFPORATIO X PAGES|PAGE /98
: MODEY, XC—HO PFREPARED BY CHEKCKRD BY APPROVED BY
f pare 15March 1949
3 Subject _ BASIC FLIGHT CRITSRIA - PACK QN . _ | gevisen
PART II-3-1
_ 18,000 Ft.
. - Altitudes Considered Sea Level {Highest M.».)
’ ’ s
‘ " o 1P 259 270
| = True
: T e ight 20C 216
|
| ™ e VPH 313 338
' YT True J4PH 502 522 i

e e e m

ey ———— i e M s - e 1a

Converting the above speeds at sea level amd 18,0CC feet
to indicated air speed, it is Imzediately apnarent that only sea
level conditions rill be required to Le investizated, Therefore all
future reference to V-n diazrams will refer to sca level conditions
cnly and no V-n dlagrams are necessary for 18,000 feet altitude,

Terminal Velocity for the preceding table was calculaicd
by the method outlined in reference (2)

. v = 6818 T (a)
wrere a = speed of sound at altitude ;:f V-n diagram,
in ft/sec.
Zor = eritical k. of wing root airfoil sectionj from

reference (11) for 2418 at CL = 0 = 605

.CDF = equivalent airplane parasite drag coefficlent at
zero lift = 040 fror perfarmance calculations in
raeference (10).

Sy = 1447.25 sq. ft.

2
P . to for sea level = 1,0
o Ko 18,000 feet = (.4992

~ . [
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R107-014

FAIRCHILD AIR

OF PAIRCHIID RNGINE & AIRPLANE CORPULATIGM

CRAFT DIVIXION

PAGES{PAGE /989

MODRL

xc-120 |

PHRPARED BY

oo | CHEBOKED BY

!
T
1

APPRUVED BY

BASIC FLI GHT CEI 'IERIA -

ﬂ Subject:— . .. ...

Then the constant for entering ficure 4 of reference (2)

PACK (M

PART IT - G = 1 (Conbtinued)

pary 15 March 1949

REVISED

-28
K= .'!"/5'.‘1’ o W
;P
> - 77,25 21 20N 366!
1491 2_(_ CD; R (1447 .253(14E1){ . Q40) (300} {}ro')
= I _ ¥ at sea level
31,600
. 1
= F " _— at 18,000 feet
15,786
s ' GROSS EIGHT __SEA ,A&_Lr L 19,00 FERT ,
) [ m MY Ve . he !
| 7“ Mo | M1 (2 fge ™| ¥ Pywgr] | oa FTogn
|l 74,000 '6.31., 1.005].060] 1116.17 I;'z 470 10215 | 732 § 1044.72] 522
r i
! 64,5 000 12.03 1.073 .64’7, il.‘?B 5,067 117 | 720 513

In order to simrlify the V-n diagrams and the calculations,
select the maximum termiinal velocities of 502 and 522 mph as

applicable to all weights.
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g REPORT No. ©107-CLY _j()tlsxlctglr}) ENGINE & \II::PLA‘{I: CORPGIA IO S S PAGLS at
MODEL iC-120 ,Trnxrumn vy o lemweew owy L avvwovRw Bx .
I DALE 15 March 19['9
~ ©n nr- AT TDT - foi Wal s " )
Subjecti— B.L,IC I_Iu »uf“u.uA - PACK 0,‘ - ’RE\I.\ED
PART II = G~ 2a
2. X3 LIPT LINES
Yaximum 1ift lines for the ‘—-n diagrams are delermined in
accordance with reference (2)
a., =LaPt YK OnAn TD - OUER O IRR
LA = CZ‘;; VA q
/5
Gross liedight w/5.
T4,00C 1bs,. 51.1%
64,00 b, L4.25
’.2 DL ibs. 27.11
a T.L for =+ CL xS E455° a Vg = 15.55°
a T.L. for - CLv ..,.. = -14.8¢° a e = =780
o 4.8
.o, Loca?’ + T e - ! C
C.a, Loca%tion Lot Sy Y da L.
1 1.22C —.0645 » 0802
2 1.475 -.{98 L0020
3 1.1’;2\’:’ -.Ll('lbﬁ 00892
4 1.475 -.ing LM2C
5 1./5 -. GO0 LMO10
In order to simplify the construction of '-n diarrams, the max-
irum positive and negative values of Cz: and the movimys value of
duzA/ia .L. will “e considered as a-plicable to all C.J. locations.

S e, e
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REPORT No. R107-014

FAIRCHILD AIRCRAFT DIVISTION

OF FAIRCHIID li.‘i(il.\'ﬂ__‘l__ AIHFPLANE (UHRYTOKAI[OS

ll.f!

. L v
woom, __XC-120 | enaranwo wy _ _ _ fomeemoaw . AvEnay ED ne ]
DATE
n o 2 g 1 OtS L} A 3 1
Subject ;v JASIb K‘HG}I ,f'*th EACL, (] - KEVISED
PART II - G - 2b [
Yaximm 2's for C.%. Iocation 1,2,3,4, and 5
PCYELR OFF
-7
v| g [CZuyx¥a) n n n
!
. 751 14400 21,3 AL 42 520
-10005 "0196 "‘-22‘2 —0345
10c| 25.5¢ 37.80 732 855 1.10
._17‘?73 "-348 —-['L'/; "-611
1501 57.59 85,20 1.66 1.92 2.42
-/0.,10 -.203 -.921C -1.375
200 {152,123 151.00 2.95 3420 YA
~71.40 -1.2363 -1.£15 : =245
250 150,01 235.50 N e 5.32¢C ! 6.85
s C=111.00 -2.17 -2.51 ! -3.80

b. FLAPS All} GEAL UT

POCER A

The "Porer On" maxirum 1ift lines are complicated
by the effects of Power on the normal force coefficient and must be
considered at various speeds. ’

C.G, Location +Cz; max -C2p max
v]6e = 100 mph .639

1 1065 -‘721

2 1.705 =748

3 1.03% -.750

4 1.681 -.773

5 1.670 -.75C
C.CG. Location CZA max ‘CZA max

16~ = 260 o= 198

1 1.532 -.713

2 1,535 -.728

3 1.521 -.730

4 1.562 =74

5 1.549 ~.73C

.1021
.IC{,QE
102

.1031

ac
nfday ¢

00958
0987
- (B59
lw86
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MOnEL XC-120 l PHEPARED BY ,_“_jww_’_,g;___.____ﬂ.,lr AvrRovED BY ]
) | e tarch 15, 1949
' . BASIC FLIGHT CRITERIA - PACE Qv :
Subject -~ .. . . . . o — REVISED
i
PART II - G- 2b
C.G. Location +CZI\ nax "CZA rax dCZA/da .
vIo = 195 1, = 132
1 1.500 ~,710 JSRL7
2 S40 ~739 .O‘?’?;
3 1./.(,) “-719 -mlto
5 10515 --'.’29 ] 56
VIT =250 Tg = .056
1 1./472 -.710 .030
2 1.512 -3¢ « 956
3 1.465 - 7K .0929
4 1.508 «s728 055
5 1.451 -.718 .P339
In order to simplify construction of the V-n diagran,
the maximum positive and negative values of CZ; and d Czy /d<1 my, W11
be considered as a plicable to all C.U, locations for any given speed.
n = LZA max q
/s
Yaximum n's for C.:i:. Location 1,2,3,%4, and 5
“ POV O
|
|v Ya— n n n
}} :gph q (CZimax) 4 74,000 1be, 64,000 lbs. I 42,136 1bs.
|
i 100 | 25.6 43.6 .854 .987 1.495 ,
{ -19.8 -.3m - Ll -.679
| 160 | 65.5 103.6 2,022 2.340 3.55
~47.5 -.942 -1.025 -1.061
185 | 27.5 134.5 2.623 3.041 4e€E1
Q -63-0 '1.231 -1-1;23 "2-16
|
r . ";)l. -~ i } -‘




- i -
i . - PP PO

iw~
- s E 2 Vis N R e
REPORT NoO. le_p}ﬁ,,. Fc‘)\plrﬁr%u!.xlull.{) ?:.wﬁ?n'lsR;;EéxEIx I(Z)]HPUI(:?!I_L?\'\ ‘_*;w_ __#_l_“’E\ PAGE ‘203
‘ _MuDEL c-120 _J PREPARED BY . . leHEChED BY ___%_1, AYPMOVED BY
! ' Late  larch 15, 1949
subjectr..  BASIC FLIGHAT CRITERTA - PACK O ] KEVISED
; PART IT - G - 3a
3. GUST LOAD FACTORS
Gust load factors are determined in accardance
| with reference (2).

(a) FLAPS AUD Shai UF - POVER OFF
I +
. n = l - 5.0 K d CZ"E e —
a1
f 3l
i /‘SH
|
I
s Gross Veight /s X 5.0 £/u/g
) < 74,000 1bs, 51.10 559 0585
‘ 04,000 1bs. 44.25 .5 . 0665
60,00C 1bs. 41.50 521 . Q700
42,000 1bs. 33.20 507 .0853
42,136 1bs, 20,11 559 . (959

In order to simplify construction of 7-n dlaprams, the maximum
value of d CZA/dGTL shall be considered applicable to all C.G. loca-
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I Gross Veight n

o

74,000 1bs, 1 £ .0585 x .C92C x vV/&
' 64,000 1lbs. 1 % ,0605 x .0020 x V35
}‘7 42,136 le. ]. -t .\?959 X AC{‘)QO X V“’VB—
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' pavr Harch 15, 1949
[ ’ . BASIC FLIGHT CRITERIA - PACK OV o
v Nubjeelm~ . ... . s . . ) . —_— l REMINED
' |

PART IT - G - 3a.

n - GUST LOALS - POWER OFF

1 1
) SPEED [ .,
| n n l n !
| %3 mph 74,000 1bs. 64,00C 1bs. jt 42,136 1bs. !
_ | 100 1.540 1.415 ! 1.388
| « 460 335 : 12
i 200 2,080 2.230 | 2,775
i | -.080 -.230 . -.775
H ] * 1
; 250 | 2.350 2.530 : 3.220
! i -.350 -.530 . -1.220
y L _ R U Sy, —— e —
i
L
‘ A6 the positive gust loads arc only critical fer two of
’ 1 the gross weight conditions, namely 74,00™ lbs. (at vV v& = 200
. and 250 n ) 2.0) and 42,136 lbs. (at VAZ = 250 n > 3.0}, gust
} loads for these cross weipghts only are s on the “-n diagram.
ll vegatlve gust loads are not critical.
.-"I
b PART II - G - 3b.
L
. b. FLAPS AND GEiR UP - POSER® Qi
'f Again for simplificatio:, the maximum value of
} d CZA/d et as determined in Part TI-{~2b shall be considered as
i as applicable to all ¢.C. locations for any given speed.
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Subjectio . BASIC FLIGHT CRTTERTA - PACK @ ] | reviseD

PART II -'G - 3

. Cross Welght n

| 74,000 1bs. 1+.0585x 9C4 x vF
i T

j 64,000 1bs, 12 .0665x “Coa xv iV
! Ia o

! —_
i 42,136 1bs. 1+ .59 x 2% xv Ve
: da L
|

)

Do n GUST LOADS - PCSER (N

w7

} r T |

: ‘ L v (S d CZp 74,000 1lbs. 64,000 Yos. | 42,136 1bs.
: nph da 7L I

| 1

|

A 100 .1049 1.614 1.697 2.006
[ .386 .303 -.006
|

1 160 0087 1.924 2,050 2.515
3! | 076 -.05G -.515
i 185 L0973 2.052 2.198 2.727
v 25¢ 0956 2.400 . 2.568 3.295
¥ -, 40C | 562 -1.28
3! - - - .
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NODETL XC'RO PRAPARED BY N ] CHEChED BY ____”T| APFROVED BY _
1‘ pae  March 15, 1949
et BA IC FLIGHT CRIT‘::PIA - ”PACK o] ] kevisen

¢
PART IT - G - 3c.
Ce

FIAPS AlID GEAR DO - PO-ER OFF

As the Umiting speed for the flapped wing is
160 mph; v-n diagrams will show gust loads up to that speed,

d
n = 12 Targ,
",/SW
74,000 1bs, 51.10 .599 0585
64,000 1bs. 14a25 .589 . 0665
42,136 1bs. 29.11 0559 0@59

7alues of d Cz,/4 O are nowr determined.

C.G. Location d Cz,
da TL
1 .0913
2 .0938
3 .(910
4 936
5 .0018
Again the maxieun value of d CZp/d a 1. "ill be used.
dC2n/d g o = .93
Gross Weight n
74,000 lbs. 1+ .0585 x .0933 x v VG
64,000 lbs. 1+ ,0605 x 0032 x 7VT
42,136 1vs. 1t .%5%2 x .0038 x v Vo
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MODEL XC-120 Irnsnnxn BY . (HEARED BY - ‘T APYHOVED BY —
) e March 15, 1949
: ﬁ Subject;_  DBASIC FLIGHT CRITERIA - PACK O ~ , | Y ISED
_ PART IT - G - 3c.
n - @UIST LALDS - POUER CFF
!
! * SPEED
- vy n n . n
| V€ nph 74,000 1bs. 64,000 lbs, ] 43,136 1bs.
‘i [ e e e e -~
i 100 1.548 1.623 1.90
: o452 377 .10
. 160 1.978 2,00 2,44
o 122 0 -4
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MODRL _ XCc-120 YHEFAKED BY _ 1 cukcsen ne _!r TRovED BY ‘1
’ i pare Sarch 15, 1949
subiea | BISTC FIIGHT CRITRIL = PAGK @1 s
|
PART IT - G ~ 3d
de  FLAPS AND GEAR D30I - POTER QU
+ 5 O !{ d CZ'\ 2 ]/G—
noots Ta,
i/ Sw
VYV =100 mph T, = .639
. d CZ.rL
C.G. Location Iom
1 .1110
2 .1160
3 .1130
4 .1160
6 +1140
VVG = 160 mph T, = .108
o 1 .1004
2 1034
1. 3 .1000
6 .1010
-' Vaximun values of dCza/a o shall be considered as
’ applicable to all C.C. Locations for any given speed,
|
} Gross wWeight n
5 74,00 12 (.0585) x dczy x v VT
: darg
) 64,000 12 (L0665) x doz; x yVE
; r,
| 42,136 12 (.0059) x &%) x vV5
o1,
Il
. n - ST LOADE - POTER ¥
}
g Vye 42,136 1bs. 64,90C 1bs, 74,000 lbs,
3 .
100 2.11 1774 1,568
i -.11 226 .32
: 160 2,595 2.11 1.97
' ~-.585 -411 .03
¥ S e
\i. j‘ Bl i ‘}' - - -
i:"f“"‘v’ : Ff"?‘ ‘W.Ehmﬂifzrm )
% ,‘*{“.
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] paty Harch 15: 1949
% Subject..  BASIC FIIGHT CRITERTA - PACK I
|

PART I1 - H '

H. COJPLETE AIRFIANE COMPQUENT LOADS -~ BAIANCED CONDITIQN

The loads on the component parts of the airplane have
been deteruined for the balanced cendition for all six points on the
V-n diagram for the gross weight, load factor, and C.C. location
that gives the maximum load on each of the component parts. For
degign gross weight this corresponds to the C.5. position which gives
the maximum a 7p in combination with the maximua balancing tail load
for positive and negative low angies of attack. For positive and
negative high angle of attack it corresponds to the C.G. location
which gives the maxdmuns dynamic pressure, which is obtained with mini-
mum valuss of CZj, angle of attack being fixed.

The C.G. locations so selected yleld the most critical
stress conditions for the desigr gross weight. In additlon, the
maximum alternate and minimun flylng weight gust conditions at PLAA yy
are checked for possibly critical stress conditions,

All conditions noted above are checked for pcrer off and
power on and the calculations are presented in the following tables.

A1l coefficients are based on wing area, mean aercdyraric
chord and free stream dynamic pressure.

Part II - H -la,

la, TFIAPS AND GEAR UP - POUER OFF

The tables immediately following present
the caleculations of the maximum loads on each of the component parts
for flaps and gear up, power off.
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 Nongy, XC-I,_Q_Q__V_[ PHEPARERD BY __l¢«AXCKED BY . APPFROVED BY

a1y M8reh 15, 1949

I
|
—— ‘I REVISED

Sutjecr.  BASIC FLIGHT CRITERIA - PACK QN
ANALYSIS OF AIRPLANE OOMPOXENT LOADS
SYMMETRICAL FLIGHY YITHOUT PITCEING ACCELERATIONS
Condition 29035 £ Gaeao UL — Powesn OrF
. Ven D '
c’no.izgz:.:ion /)/::4/9 /Y/V:?A AR Uy | P2~ by | NLR -V, | Meaa- ¥,
Grosa Welght 1lbs. §F 000 £Y veo 54/ppy 0’4/000 < y
s T A . Z 4 g eo0 | g4 600
AIRPLANE
’1‘ /Z:' e 1t | S0 L -sso | Zoe ! 2.5/ | ~tse |-sfr#
Y a W/s v ¥/ 8q. 1%, | A2 FL25 | 4928 | #4.25 | 4425 |dfos
o v /72 75|~{{j/5‘ (P75 [ OF | ~BE378 |-52445
Z;_ ' ./ #6 — I5sE | LE77 | FEPT LR =23
q (: AW/ 8y) [0z, f/;g.g F7 57 ' 10/ & I Jso P 25 80 5o
;/g.‘/s"?.}glv N VENT2 22870 565 SEATT S5 S | sTaATT
a’”" ‘a. Q. 7P L 4Gl [ /PF T | 25 3 2se 373
/ . .L.» degreess L 55 ;—-/f.a’f | AFPS =243 ~fF2 |-756
: X TOIHoL S0 H0 | 27756 !.%772 =270 | ofsset
7 xa o Oxg /(¥/8) | _ - ! ' :
1 o q TISES =2206 .50 | TEF2G =P TE | offF
c; » 1L IISTT [~ ETA5H FOHES | L5292 ~SSE |- 908 7
W 13858 06088 06720 stay | paies \opass
| 4150 | , [ A
| ! : :
“ gl" | L Fore 5670 i-apé'”.? ! ATGF |~V !-"_/Z%
1 02 L S22 O2r5 | oF72 | réF | .2ioe |oers
| oy A/ sg2s | pay (AP |~3/47 |=nF7
w‘ | =2esr /248 | ores orre |-
| (¥ | =72 = . LOF7 - O593 | = XeE
. ?,:: . :z, q/(wﬁz)) 278/~ 2907 {50972 |2 7057 |-£1377 |74
'_] ly = )1:' q: 5 !-.2/55 P 4 l.ﬂ}o’r 2070 = /967 |=o7/2
| o )”: e (a0 -rges | 198607 s2 026 122002 |45 359
‘” on ' ) F AL 77 | E 2Tk I /R I | 57 |~-FE5s7
;‘.i u: i‘:;w oy O | BRI o8 Joe L rgETC i — P30 | - 2670 |- O Po
s N - ‘fff’ lb: Y TTe f-~/27, IS -2oF 52;!-312 575|-2045¢) -3/75-751
i,' 0y ’ J i ! ’ ‘
| _ A due to wing = /785 . —P52s i—-,/&i,t; ~OFPsL7 |~ 29852 | =002 j
I |
: ; f : f
1| E | !
| | |
: : !
|
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_MODEL XC—-129 PREPANRL BY [cBBehen RY ’_____-_! APYROVED BY . .
, ] oave HBreh 15, 1949
Suhjeet .. BASIC FLICGHT CRITERIA - PACK o o REY [SED
e . S e e e —— i
Ven Diagram | AR . NHIF L G ﬂ‘gi LAY, NEGE - ¥y, l/Vdﬁ’»ﬁ-l/p
C. 8, Location ; ] . / i / { / | A Pz
Brose Yalght 1bds. £F L0 ; L9000 | [ plc | £g coe [ £ 00 ! S¥ ovo
[ _C T Gegrems L prs - ydps s xS p.g3 G =75
_ L _ - : )
IVSEACH : 5 ; ! | !
o : i i : .
Ly s -odps | 023 0036 (=223 8 |-o25e
¢ . : 1 ! ! i
Dp ordg ey . os2e  .or23 | L/EF | .#/5O
0 ' ; : =
oy L0237 L =os524 | L00i) —e0yd —oP7s = o270
o/t

Tiyz Gy JYR) D e s 0098 \-o220

‘29 Cono oess tooee | oy g Wz
- |
xp 2 Crp f (V3

) 0272 o/47  JEI4 | 06X . 2276 | 0593
, p 2V, . piag o570 £27 ~/do8 (-8 8P (—F760
e Ir 2 axp i ogs | 25p 2rre [ #378 i e/570 | 3834
- l - t
< o"? (.25 L¢) |.9257 o508 . .00587 i-.ﬂﬁ 77 =03/ V=273
) ¥p = q 3, MAQ, c“y' 5 ‘I | ] t
‘ et 1ve | L2622 65292 | /527 |-F926/ i~/00, 2% -138 652
c . L3 ] . : - i
| Uy due to fuselage | oE8BS - 0B4F ;.aa&o’,?_i-, 0/359 i—. 07225 |- 05882
| oM (onm) | f ; | |
| CLp peFel }-ﬁﬂf/.i L ooy 1 =000/7 !—.”b’/ = OOF 28
§Da . QoFIR | 20737 L 0053 Vvoss | .ocen |.ooso
a"‘ ooy \-0/08 . poos¢ -e00i§ |-ovopa (=poso
» X ] 0/E) L0053 . .20ds | ppsd ) .0053 o050 | 005l
] it s = “2p Q/ /5" ! . 00845 f*ﬁz¢7 S0P FE ] - o0p22 —~PLER 170282
! CTB 3 0ry S8, opz  .oes . a9z |‘yg77 or82 L oeey
i :’ * 723, 1o, , 555 \=/58/ | €22 | ~s#/ | =175 | /805
‘ LB EAIEI Dy 457 sez9 1 s9sa v7/ | %07
- % (.25 1) OGOk o0l . or75, .00/ | -0067 | —oodg
d Chy» | ' :
gz q8y ::“vn’:a | 77033 ~/EpIe | 56 L2 | 36 990 |-2/,757 122,379
: . 1oe, : ’ '
[ .OM, due to ome Yooa | pgog i= 008 7 : LT ! 08T | o050 '[-.aadoef
w-, T : T |
, . l i |
g : f . 7’
| ' « i |
¥ i 5 !
g ' i : 1
n-'[ P D - ' ; { i

Pi', . oo - — —— vy e
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xongy XC-120 l PREPARED BY —l CRECAED BY Lurnnvg BY
i v dareh 15, 1949
' . Subject.. - ,,B.T‘_SIQ FI‘IGHT CATTERIA - PM,:K,, QG : e | REVISED .
[
- T Rl St T T
V=n Diagranm _‘_/’///M‘T 22 YL BV, NAA-V, - Neps -,
G, 0, Looation 4 J / / I & | 2
Oross Weight 1bs. - £F ooe ; ¢F 000 | £ 0oo | 64,000 | fgode 44, 000
FTL  degrees 8.55 |-/4.88 | 185 -2.¢43 j-// 92 756
— Z |77 <fZ 4 ;
FI0AL TAJL (ONE) | | :
i |
%iye P 2 o e e
%oy eo057 | o005y | .oews? | 00057 i o5y | so0sy
O%T | & I o ' o : o l o Ii o
oxﬂ' Il.ﬁm57 | o005y | ,o005] | Lpo257 ( o025y | sros7
Y] - (w : : '
T OXVT “/ /) | d2/2 . .00/3 008/ 0272 | 222/ e
R LR TR ST E32 | d 2ot 8 ' Jigd 2048

AOH‘ dus to cna tlil l 0’02j pap /{5‘ Ja;)/‘s"l ;00/{5‘ oo 2y | oposEs
s ¢

———— ._4.__._____"_,_‘__ S S

HOR )¢ i ' l |
a X g ' scs /08 /27 | -sg2 |-738 |-779%
U/ q i foo | foo ; /L oo I /o0  Aoo , /oo
;e ;_70_;- :'/jj4 :_Q77 !J’.o‘s‘ IB,‘/S 55/3
bt Cpo, - a/z.«_s' — 09078 (=0/82/ ‘= OL27/F (- 0RIgE |=038s5
c . ! :
GDHT WtE 2T EE | 00208 .00 pF] | 00537 g.aoz 72
Zur r.f/zp/ 04078 0182/ = 0LT/4 I‘ o479 |~ 28/s
/7"% L 002C 20788 | oocty | 00347 | 205337 {00297
,)im- % ¢ E"/ Sv; -pzﬁj -ﬁ?JZ( TSR (< JPOT (\</7878 s s s
20 Y : ; !
Z“ Xar ¥/ 5 00562 '.ﬂmﬂﬁ OV795 | p/980 | o/2rF L o/EF D
B Mgy VoI5 5975 4205 8365 i-lgel 13787 |
Xgr =) Xge ¥, lbe. i 366 | S8 | 477 \2sE | 78° Y o8y
¢ . ' ; | : ;
“or (a. 0.) Lo0BE2 ' m0/650 ppo 3L | 760373 707267 ~o0995
" H
e °"“Tn (355 T2 JTE 8 700 TH 708 15030
- BITICE : ' , 5
| Za, 1bs, SGEL 10 “FE 2 N IV L0 -F #ET -725/3
¢ Xy, lbs, i—/ﬂ,]:?,-/s’éefo £3/7 23296 -7.079 (¢ 570
CM/,,T T oS ;?,/5‘04! w06y mOfs533 =/7797 /3654
L J’ : ? .
E —r—— —re———y— -

T, T TR TS T T
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k=L
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vy March 15, 1949
Nuhject. BASIC FIJGHT CUITERIA - PACK G ‘ i o REVIXED

ANALYSIS OF AIRFLAKE SOMPONEET LOADS
SYMMETRICAL FLIGHT WITROU? PITOHING ACOELEIRATIONS
Sondition FLALESGEAR URP —POWER OfF
GUST CONDIT/IONS

Ve-n Diagram E/DZ Aa-V | FLAA- Vy
C. 0. Location I3 -3 !
Gross ¥Yeight 1bds. 174000 | 2,136 ! J
e U i W A - T ————— —_—
AIRPLANE ;
N | 235 1328
Wy . #/e. 1t s/ 13 |2s./2 | |
7AW Sy , 1120156 i93.737— |
%2\ L L 7S/0 1L SBSB
q s /A(w/s,)/0z,, f/cq{ /60 | /€0
/(W) ftﬂli, /29 I 5 496
YO 'e i391 q, aph 250 . 2s0 !
X %2,L.+ dsgrees . 28 e f
i !
o5 .0¢4S00 ;05943 |
73 = oz / (/i) i,,q_og, i 3208 =
%, | 7T099 1 15 EESS,

S X - B2 .27 S (S S I
1.0 i i JJ ' i
g:., 76206 | 60245
cD' Lo2a3 02y !

o 2747 1 60197 ]
Iy 01918 1,03237|
i/?Zw ':erqﬁ(('/s_")) ‘2.4018 13,308/ |
WowOny SIS pr9s i 7780 )
be ® 7% ¥, 077 000 /39.3.9/!
’x’ : 7]X' ¥, 1bs. 4_/ ‘)34_ i 7/496 ;
My (a.c.) = 0630 {=0630 !
Ny = q 3y M::vf:v . ]-BMJ-EQ:-—ZD‘P,JE&}
A""C . -1 I / . '
¥\ due to wing - 09937 (= 06755
3 i
‘ { !

| | ,

| ; |

: ! |

! |

1 i

. 1

_ - 1 | J B
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I 1N BiSIC FIIGIT GKITERTA - PACK QM o ’
: Subject:— B . . . | e e o REVISED
T 7L A
C. @G. Location . 3 ! ] l
Gross Weight 1lbde. 7000 ! 42, /?5 | I
o TL degrees ‘o ' - ‘ ;
4 .90 5 . 92.3- L :
, %L 00100 = 00058 | ;
' ¢ ; '
n, ,0leos ,0/208 : i
Ozy 00124 =00/20' ' i !
Sy L 0i2o1 ; .olac) : I :
Tipz Gy JUISD)  55gg - oo(ssa| | 5
Y19z ¢ v ' i - '
Cxp 2 ogy of W/8) 03755 06558 ' l
L 2V 257 278 ,, i
Xp :/?Xr'. 1bs, a7aea ‘2750 | " |
b My (.25 Le) 00306 5‘100303! i
K= a3 MO W 95570 [ -9846 | i | |
- Gy £t. 1ds, : | ; i
A due to fuselage . ,904:34-— oos‘aa |
BOOH  (OxE) i f . |
| - ; ! .
CLp " ,0000 % é—,ooooaf; : I
z L0083 0053 ; : .
S 100009 -,00009 | ' !
Oxp oosF2 ! 00532 | !
:71 3 292 /B [ hp0p1—00047 | | | ﬁ
CFB 30y J(/8) os6cs 02924 | ! : ’
B 23w, 1. 2, . -20 !
oln s /7Xp ¥, 1ds, 838 : 1232 ' ! :
Mg (.25 Lp) 0148/ | 00356 | : i
? o Bu:mvlc“n 4805’/ i 303y | | j
\; t .' : i I 1
F . Gh&A due to ome boom ', /57448 3‘90_9‘,_( 7 { J i 1
R M = = i
| i ;
1 : ! : i
: ' . | l
) | i [




v'<w3<,_—.
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| REPORT N0 R107-014 P-i\r[lﬁl(m'}l{n‘n% Eu(f}JnR.( Ené&g‘n 2}{(!“01(:1’[1(\)\\ . PAGEs| PAGE 2/8
e ]
: “oDEY i Xt-120 lrm:ru«lr- pr _ | cnecx®n By | arPRovED BY
? nag Merch 15, 1945
, subject: —. BASIC FLIOHT CRITERIA - PACK GV = , et e | REVISED
Ven Disgran  ALAA-Vi RLAA-V| | ,’
Q. 6. Location 7 ! > : '
! Oross Weight 1bds, !74;000 !421 /3¢ '
| X YL degrees 98 [=eAs | - + ;
‘ . - e b — —— e e —
j VERTIOAL FAIL (OHE) : ' i |
| . I ‘
‘ CI‘VT 1 o o ;
o] ! | 1 1
: onv'r L 00057 !,000:7 l
R e . ! © i @ |
5 )Zcx” I,onﬁd‘? imnnr? !
Wm = ox, o (W) 1,00/.78 | ,003/3 ! I i
i Lyp aliXep W, 1. 32 | /32 | : |
f AOH‘_ dus to onsa zau |,05 a7 . 002155 1 . . C
1 e HORJZONTAL TAIL . L i i i
. ] : H ! ! i
i >t :‘—/,EC; = 5d I '
‘J ;dq l /.00 E /.00 | ; . }
A | |
\f 7t Oy i=01715 mol+8l | | f ;
R c l . l
i CDHT | ,0020¢ |, 00087 , l i
} ) Zyp - 017/5 <0146/ | | ! E
K - Oxyy |, 00206 l,ooean | j .’ |
. ;zm Z Ougy o/ (¥/39) N 0S366 0890 | ! ! i
! X : ' [ : i
N R ® Oy, of (¥/8y) L ODEAS L1248 | ; ; |
\% ZHr 342gp ¥, lba, 37  -3<9l0 I i
[,3 “gr T4%gp W, 1be. 45 ; J2¢ | '
: c : ) | .
\ Yo (a. c.) :'-;50(74-( ;e 3Se i I
& M ) ; i :
| wr % @ B MOy Cupa fY —ja0n g g4 | 1 | |
'} TR S S T E A
; SUMATIOK N : : |
! !
'3 Zp, 1Ibs. 179,073, /35,561 : |
} Xys 1be. , 10,%2] /3, 530 | | ;
4 Cm ar 06325 =054/ | ' ; i
, i : . R
_ | ! , |
s i i , : . ; !
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| REPORT N0.R107-014

FAIRCHILD AIRCRAFT DIVISION

OF FATRCHIID ENGINE 8 AIRPLANE QUHPONATTON

MODKL

e
l PREPARED BY

Xc-120

CAECHhED BY

‘Cj_‘

Subject.— ..

BASIC FLIGHT CRTTERIA - PACK Gf
PART 11 - H =1b.

lb. FIAPS AND GEAR UT - DOVER QU

- e . _ ¥
—rr ~ap—— Ay o . - .
. - o
A
- —
+ —™
1 ¥ 37
! PyEs
b e e ol
. ~ i AVFROVED BY .
DATE March 15) 1949

REVISED

The following tables present the calculatians
necessary to show the effects of pawer on the loads of the com-

ponent parts,

Iy

{
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REPORT Nu. R107-C14

"FAIRCHILD AIRCRAFT DIVISION

OF PAIRCHILD ENGINE & Al RPLANE

OQRPORATION

PAGES | PAGE 2 20

)

XC—IZC [rltzruln BY

MUDEL CERCKED BY 1 AFPROVED HY
pare” March 15, 1949 .
Subject:~- . B&SIC FLIGHT CRITERIA - PACK Qil e | REVISED.
ARALYSIS OF AIRPLANE COMPONENT LOADS
SYMMETRICAL PLIGH? WITHOUT PITCHING ACCKELERATIONS
Oondition F7425 £ GEAR YL ~rFoweR on
i T
Yen Diagran PHAA N HAA PLRA-V,i PLAAR - V, | NL AR yINLA
(-] A - Y
C. G. Loeation 3 / / / P " 2 °
._.._qr,?_'f,f.“dl,t.,,__]:P..'..- 4 OOCo G4 ovo b4 oco o4 coo L4000 G4 oo00
Am&n |
78 !
A i 3. 00 -’50 J.oo 2.5 -/.50 -1 14
)/'/Sv . #/0q. ft. | 4425 | 4425 | 4425 | 4925 44,25 | 4425
A V/8y 132,75 | -6.325 |+32.2¢ | s01.09 -6¢. 380 |-So. 445
Oz‘ ' | 48588 | ~,6 7208 8296 . 4443 -. %149 |-20:8
q s /7A(¥/8,)/0z,. #/eq j 89. 28 7s.86 | ! ¢o 280 t6o 2sv
q/(I/l,,) ! 2.017¢ 2./¢6C3 | 3.¢6s¢ S 6so F. € S.ése
LG a 1391 q, wph | 1a6.9 /93.6 25e 23 250 313
?.L.» degrees | & s ! -1¥.68 7.6o -2.87 -t1es |- 745
Q 1
th 0 I XA LLA | S99 oo3y l .04509 . 01339 |-.00269
. L = &q/(l/‘v) | -.2886 - pee” o 02 i,z:t/;g LOYEY 2 |- 0598
L, | 24723 |- ca93 : iy | . 4%¥7¢ |- 4044 |-.200,
ODA’___M_ ._4 L0836 ih._o/ 78 1.o2728 |. 0240y -0857 | .0244
oL' i /. 4070 |-_<.‘c,7o 8193 L4732 - 29644 =8y
:Dl 10732 i o2/ 5 itrlj_f‘/ .e/G -0t .00678
Oz' | /- oryf 5'5415’ ! . Bro0 5723 {T.292) ~. /708
T P ~L.ro02 '~ ju2a i z
P /o 248 | . o26 eI 7o -, 0489 |[-.0/0F
Z/zx: : gz'l QIE:;N)) i 28274 |“li752 2.96s 2.608 - /. 058 -. 626
2y )gx‘ q/ By I-.Zoco I“ 2703 c45 L, 20908 ,—,1767 =.061(
- }?zi"o].:'bl. 1 /81,078 !-75, 263 ilsggo(, | 770 77¢ |-(7 778 |-%0, 085
3 . i - b’ : H ! g !
? x’ ’ 3 /\f//fL :-’7] 3[‘/ ; 2 920 /31370 -/// 323 _39‘7/0
: (I.O.) i’ obZo !' oé 30 !- 06 3¢ -.0¢ 30 -, 0630 -, 0630
8 q N.Lc' i ! N .
; 8y P f':‘r. -/// 12C :*u&l s3& !-zcl;ﬁl's'za -3r5 S5 ‘20"/’5'2-8 F319 5Is
"On ; '
A due to wing o oS as -./70GY% -LOE8 ™ -.092% ~ 0690/
| ! |
I i i
i . i
i E : !
I | ' i
I
| : :
i ]
s | | |
[ i | l L l

-

FPe




FAIRCHILD AIRCRAFT DIVISION

0P FAIRCHILL ENGINE & AIMPLANE CORFOKATION

- f—

MoDEL __A_‘&:_J::Ll FRETAXED BY [ (nEcxep BY _laPvOVRD BY
RASYC TTIGHT CRTS v bag: Mareh 15, 1949
Subject:~ BASTC FLIGHT CRY TERTA - P,“fc" - - REVISED
T H 1 Aubml Ba— i
V-n Disgras ' PHRA | NHARA ;PLﬂn-V,,IPL/m-VQDLﬁf? K,’MLHI?-V,
C. 0. Loeation .3 L [ |/ 4 2
Gross Veight 1lbs. , 6y cocu : L oo ! G oo [ Gy coo CY¥ coeo GY oo
X T degrees | Ese - 88 ' 160 | -2.57 —i. G | -9
IUOKAC) | b ; l
i ; !
:L, L L0242 -.oY&s” : .O0ry I -.0D35T | T.03206 - o2k
: ! i ]
on’ ; .o/-'-/'/ I oz:..; i L0708/ ; er23 LA IN .ory'Q
czl .023/y !— oS24y t.ooz2 l -.0ct -, 0361 l-.,026Y
) Iy oo co6s” 3 Losr20 i .orzs .0e95; .o/t
= ] i ' ! |
)ZZT cz, q/( /B') ' LO#66 L= 1138 i,oo??é !— o232 | ~.73c9 -1
= ¢ (v ! ' ' 3 |
b X q/ /3y L0222 1 .04y 0¥ 3y ; cc&y 1 .o39Y | .cswp
- ) — ) [ (
y 2V, ib'- 298s -7270 . S§so ‘., /&3 | ~8380 |- 95So
Ap = Ip W bs, H ! |
7 1 Xgp W, | 12y i 9oo | 277y | 4375~ | 2aey 383s”
cl,. C L0287y P : - I ; i- .
(.25 Lg) ! | o3v& ; .cosy 067 %8 i -.,0308 ' c2695
| | : | )
= MAQ, Q . i ; 5
Wy q s'ft :‘b My l 457 4C7 ;-,s"?} Yoy | /G G/ |'- %o, 45, |~/09 oryf !"/36, 738
Ou e 208 ; ! | i
____-f_ﬁ'_,,t_o__{u_'_{h",-_.,.J L O48S - 0pyy _T;_.cos‘gg _i:.a, 403 ‘4:.07045 - asyrs
: + BT S T SRR oS
BOOK (ONE) | ! ? i
o ! ! l !
LB ' ov3 22 i .009%,3 | .cco/ : CL.o002 . 0059 I‘.0039S’
ODB i ! _ j ]
0 .cos57y | B0 733 ' .eeS3 | oes3 Loe e .0cbo
ozB =T j T ores ' oecen ! -.co0y } -.00P) | T.eo¥E
xs H ons? 1 oo’[’- : ows 2 .; I
- > [ S . .co53 -y | .co82
- ' I i 1
Z’ i3 2 O;,B Q/('/B') Lo &y E— c2 3)/ " vouy ! -.cox3 ! - ., 0157 - 0z79
B 3 :"B Q/('/‘V) ey T lecd7 | oseen | 299 X344 c2 97
2 - ! )
L -ZB ¥, lbs, &7 - 15 3p : L34 YL ' -~/ GH3 -r722s "
Ip = /Xy ¥, lbs. &y €24 - izo$ 1917 R-1% 1917
¢ . ! !
“B (.25 LB) | .eol - 92. " Lecs08 ' 005G - .oyl - ey
= MAO, C : . Lo ' :
xx q 8' f‘?'lb:?. ! 731 56’[5 =_I7)£9f ! ‘:V,fr/ i S, 303 -2¢ 7862 i =21 Jie
‘\:‘GI ! f N
‘4‘ due to one ?0.0. 7,7‘01?7/ - (10657 ) 0161718 | cuS79 .-05?182, i‘-c’b36v\‘
; 3 i Z !
] : ! | |
5 : ; !
' ! 1 | i
Py N N i

S |

P N

iy
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| KEPOKT N0, R107-01, FAIRCHILD AIRCRAFT DIVISION

OF FATRCHIID ENOINE 8 AIRFLANE COHPOI 410N

i
|
N T
MoDRL Xc-12° FREFARED BY CHEUKED DY |_APFROVED BY

i - DATE Mh 150 1949
| D | subicc._ . BASIC FLIGHT CRITERIA - PACK ON

‘.05037

e | REVISED
L]
T

: Y-n Diagram PH ARG | NH AL P/._ﬂf?-n;l /‘L»ﬁ.y! NLRA -V, VAR v,
1 C. 0, Location 3 : / I s | / e 4 2

Oross '.’.‘ht. lbe, §Y ovw ! GC¥ oo C¥ svo l C/‘/oco GCY oou C% ool

< TL degrees & 5 4 B8 i /o - 2.5 e

¥1NG SEOTION OGRSED

; IN SLIPSYRIAM (ONE) ‘

‘FOI‘WI .0278 -, 0070 .oc&? .CcL2E =.00r7 |-, cvoua
i ay

; o ot | oo | wor omer | oo Lo
‘; z'l .c32% -.oo0G#& ool oo ag Py =T~V T.eve

A}
; . xUI q/( L co46 L0023 Y J'.LL'.,/ .OCsy oo ol
1k 2.0 ¥/3,) ; :
X % iyt /S . C6ST -.0i47 -3/ 2/ ] - cosyY | = cocl

{ Loy “-Gx' Q/('/s') ~ .

/ b ¢ L0c 93 LCoesy o0 2 -.coc Ceo, TR )

i M'x $M Y. 1bs. 4199 - 793 179 2% - 297 - 3¢

A

: 0 ' -

i Y1 (a.0.) - -, — ——— —— —_— .

d Wyl = q Sy KAO, Oy »

: £t. 1be. | —— — — - Y
| m,.‘ dus to one wing ||
| section immersed in ! .

j m_»_ﬁp_'_ff_’_ﬂ_m_____w_ «._o«o‘/“'i/ |- Ceco P 00018 | pone3 _“ oow 72 oovw 2.
f’ } PROPRIER  (Oxx) i ) N A S T T
! OLP ' LCIeF2 | -.0s698) ,00/¥2 | - o010 -.0027 i-_coypy4”
- I :

. :'-"P -.e39/ 1 -03233 |[-.0/79 !-,005'7 i .orE8% |- 0078
! %p . Coy s S.0e787 | .o | —.cos6y L 0066E !°.OoGo?
s c

3 hsz 0 of (/5. TeoYes | me36i7 (e g | ~00@96] L0795 |- ecag

‘ ' ¥ T.eerp =94y : c.06¥Ee |- eso6 [Lcode i~ 050l
Y 2" Z? '. lb.. $aE ;—/092— l 2/3 I -8 &E e _/5’/L _2203

| l Ip 27X W, lbe. I -S$2323 i -Scod -4y -32 4, | G40 1~ 32 40,

Aou‘ due to one propeller ! !

| == 00772 [~.0ocys™
: ) ! i
i _ : i

i
|
o




FAIRCHILD AIRCRAFT DIVISION

OF FAIRCHIID ENGINE & AIHRPLANE OUHPUKATION

_REPORT NORL(O7-014
—

-
i PAGES | PAGE 2 223

e s et ——

MODEL XC-120 | PHREPARED BY . lrug(nen ny _____________-_7; APPROVEDL BY
. i ba1e March 15, 1949
Subject - BASIC FLIGHT SRITINIA - PACK (W o | REVISED
Ven Diagram TTenAa | wHAR | Axam v, PLAA 4, NERA V) yine v
) 0. G, Looation | 7 : / / C . & P o
Grose Weight 1bs. |64 0o ! Crom | tvoee | ¢yooe | crooe | (oo
, : . ; : 67
\ X 7L degrees | &5 f-io a8 16e . ~2.57 | -ige i -84
. ——— e ———— — —————t - —— -
| YIRPIQAL PAIL (ONE) ! l ' |
0 ;
‘ Lyn o ! o o ' o o ! ©
o] ! . | ! ]
. ODVT -T2 3 I LoCcLS D . 0005‘7 I .cous) ; .o 8P } o0t 87
' . H
‘71\ . o | o (&) ; < o i (&S]
! ! :
; ox‘H' | oouss |.ooor7 .coes? | cousy ccof7  .000877
: % - , :
o §r = 017!' q/('/sv) oces . eesz L0002y | 063 L I aG 2./ ,uc 3%
} e 3)1“2.;, ¥, lba, 2/ : 75 RS i 200 I 7732 FRNA
. A0 ! i I
N K‘ dus to one fail cve2y I.Ocu 168 IE-T=1 20N S\ | . oce 1(,,\‘? ooy . coe /Ly
G — et . : | B
gl BORIZONTAL TAIL i ! |
! I !
. ‘ X ng | /. 2e LA N I 3 274 - 7.22 -7.9¥
! ' i ! !
i qh‘/q ! Yo7 1 /. 00¢ i l.edd ! lcras /. ove /0o
| S ' | .
1 )(. - Q.22 ' J2.848 } L 168 l 2.8 278 . Ay
K 1 '
A bt Oppy i=, 0r200 1_04‘/“» i~ o737 Lo 2352 | o854 [ m 0wy
] 0 I '
} O%T } FCEFC L6y | -ee2y L.ec23) : Co3yy i,oo;.??
| : | ;
- - ZHT i".t lzoLi—,C‘/‘/Iv ]-,0173;"' =—,02.38L |- o_s'j’s//i—o‘///
! ° 1 ! H
| ’ gz | . ocys” | LCi6y i 00206 i,aaz:g; | o032 j.ccab9
N Zpez O 8] ' :
i : }7Im Lyy Q/( ;S'; :-.0243 - 09SST i=.al293 | -39 | <. /932 !—23 iy
i 20 \J ! i i I
B Zm Xge W/ (¥ 8y L Cr9a ! Dy R =R I crzy cr237 G ¥
1 - ! : .
} } Y 'JZH‘I ¥, lbe. -isEE | mGire - guss | - S ~r2 34 -y &
}7 Igp = ‘)xm ¥, lbs. ’ 1229 I 2268~ : K2y I &58 i 792 S ro&a
] v] i : ! | :
‘,‘ “'H'l‘ (a. c.) 0ws72. i— ciyt 7y’ P Teoc g P~ 35, : - .cePsy i—, 0oP2,
Hgp 3 MAG, O F 4 S i ' -
i 62y o q." 0' &rib /0 362 I‘_?u’ (/5'_!_' 69& L-’7L77=” I_371 osE 1-4(,)7)_7
T T | T T
meaTiox | : : i i
4 ! !
4 Iy, 1bs. ¢ 920y |- 987 702 [ /70 798 . /Cle9F - 9375 [-72,473/
| X, lbs. i -6 Fua i—zz.j ' 9> % re 707 3,088 - 967
' higor - vdis = E275) - pedrT  — 28 TG 98B < /E 75g
" ; | . 3
- I 1
g 2 | - | ; |




e e S, St GRRN —o—.  _ _.. - L T
s o ;-3
RepokT No R107-014, P AL R CH LD AR R T e ronamon PAGES|FAGE 224 f
i MOnE). XCc-120 r FREPARED BY i (HECKRD BY APPROVED BY
- ) pare March 15, 1949
Subject.. . DBAOIC FLIGHT CRITSRIA - PACK OH e | REVISED
ANALYSIS OF AIRFLARE COMPOXRNT LOADS
SYMMETRICAL FLIOHT WITHOU? PITCHING ACORLEEATIONS
; Oondition £Aps LEEAP UL — FOWER on
GUSY CONQITIONS
Ven Diagraa PLAA ~ V| PLAA- Vy
C. G. Location 3 -
| Grou Yeizht 1bs, 74,000 42, /34
{ ALRPLANE ‘
f Vi Z‘ : E,9-00 3.2.9&'
i WSy , #/uq. ft. ‘J’/ /3 29./2
| 7AW By (/122,61 | 9555
% e85 | 5958
' a = MW/ 8) [0y, #/aa] /€O | s€O
A o/ (W/8y) M2y | S 4s¢
E i “ 2.L.+ degrees C-Y-F — o5
i Sx Lo/04s (0226
B Y N O /&) e3270 112470 !
N | 2¢q19 | t1129 ]
; | w heasgynerme| Lo |
| 2110 . | 5
-‘ OLy L7625 16130 i
4 o2y o323 | 0229 | !
SEE oy | 767¢e 1,6 1265
i ' L O0/5 /4 . D3159
u »zi' « Oy JUI) 15 ip0 2367
'y 7% 'cxv dMW&) | osss i .s758
. i I TR LR YO PV 2N o ]
B ‘ Ju = Xy ¥, 1bs. ' #433 7408
X M (s.0.) — 0630 |~ 0630
B Ny = q"“:f"’f:'d ' !—204-523 -204, %38 ;
i . [ 1Y |
"0y gue to ving = 0994/ —06753| i
\i i | :
g ' ; i a
I | '
‘: [ l I
1 | !
|
‘;‘ !
.
E { I3 -
R, L
W e o

TN

Al . O
PRI g “f ooy ' 1, ey
0¢r:. i L—-‘_ VN TS A D I AL,
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. REPORT Nu.R107-014

FAIRCHILD AIRCRAFT DIVISIGN

LB 2

PAGES|PAGE 225

-

Xepz Oz,q/('ifﬂv)
71y = Oxp o (V%)

-, 003723507, 004275

0375748 pe5P5E

. 1311) 14 XC“120 | BHRPARED BY CHECKED HY o _LAPFROVEN UT
naie March 15, 1949
Subject:~ BA'SIC FHGHT CMTERIA - PACK w . REVISED ~
T T pa -1, N T !
V-n Disgras PLAR Yy FLAN-Vy r
C. 0. Location .3 I J i .
Gross Weight 1lbds. 74 600 | 92,/3¢ | |
O T degrees L ,58 i —.85 J
| USKAGE ; ! f |
OLP ! L0003¢€ i 000 88 : 5 I
c ! i ! :
Dp Li0s20 | .¢i2) l
I L Coi20 =001
xp L0120 i L0120

p 2z W, s o258 L lags |
p = 1xp Vol a558 1 2908 |
My (.25 Le) | 00303 !_, 0027/ | | ! |
Mps e/ M0 050 ) 5555 mg7 58 ! | . !
; ou 4. 1da, | ! i | i !
A due to fuselage | 0O ¢J/ ! — 005HS, . l '
BOON (OME) : ; |
‘i3 000043 1= 000043 |
Op | 0053/ . 0053 |
0zp 1,000086 |~ 000065
Oxg 60533 . 008535 !
(G TER WAL S IPYPPPP '~ 000357
2% 3 0y (w8 :.01é678 L 025294
B AW, 1be., - 20 ‘ -/5
Xz = /Xy ¥, lbe. I /279 /224 |
O (.25 1p) 01475 00586 |
e A ?%1:&' | 98,05 FZ,010 |
t. 1bs. . i
'f‘c"A due to one Yoom 101547 , L0038 7_}"1

f

—— e _‘r..__.
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| REPORT NO. R107-014 F‘;\'[,&'(Rg{mllk [R)_\‘(;?NlIR‘( A‘}u’;lﬁz; 23“_:-_«1::.1‘1”0..,‘ _ PAGES|PAGE 2 26
i‘ MOLEL XC-120 PRKP.\RE!} BY ]cmxw BY APPRYXD BY
! ) b1y March 15, 1949
.5 Subject;—...... BASIC FIIGHT CRITERIA - PACK QU . . . . [KEVISED . . . ... .
i V-n Diagram | Py Vi ]| PLAD Wy
0. G. Location [N N o |
Oroas Weight, lbs, 74 00¢ { 12 /3¢
: X 9L degrees o9& '| g
: AN PR N SIS R UNUUSOS NP S SE——
1 MIEQ SROTION IMMERSED ‘
i I SLIPSIREAN (OB
& FOLyy 008 0058
| 0Dy 0004 | =0001
i Ory1 ,00 8/ 0065
i Ox 00053 | 00075
1 -
l!- ;"" 310z,,9/ (¥/8) 028 5234 . 035724
L (w1 =0y, 9/ (V/8y) 001458 |.000824
) iy F'2yy Y. 1bs. 187¢ | [so5
: | vp exyy ¥, 1s. /123 J5 .
: 0
! %1 (a.0.) — —
{ W1 = q 8y My On;s
i £¢. 1bs. —
o A0y, due to one wing
! 4 section immersed in .
} _ sltpetrean  s080262] jovonyy 1 4 |
o PEOPRIER  (ONE)
' OLp L0CC S0 (= 00277 !
Cop - 01783 |~01785 | i ’
5 O2p L0065 |—0005C | ;
‘} oxP ( - 0179 50125 , | ;
i )iz? » Ozp o/ (¥/3y) 001846 15002748 : ;
] ilp = Pl’ q/('l/B’) ~ 0376 009 |=.0983 78! | !
1 z’l.'?fq ¥, 1lbs. =¥, : -/ 14 | . [ |
. - }) _ ! ! I i
' Lpﬂ‘b'. lb.u |-4l4'\: ;—4'/4\.—|I } l
. ! : : {
a0y, due to one propeller ~00/728 |__ v00162 | | !
I ! ' | i
“.. 1 l
p ' ; l : . ]
B 1 : . i i
| | | !
| | | 5 ‘
- PA- g LS | i - d , ]




’___.v_ :—;q.*‘m“-.—* — T -y .- . —— : . - > o 7 '- ' '.‘;‘
! r Al '\-n‘r‘
. ES LR
_ | T oree
| [ werowr so. migr-oia TARLAILD ATRCRAFT DIVISTON | rges|race 227
i MobEL XC-120 ] PREPARED Bi ! cumoxmn vy ' APPROVED BY
A parg Barch 15, 1949
® ubject..  BASIC FLIGHT CRITERTA - PACK ON _ - | REVISED
—— TS ATy e LT T T T T -
Vea Diagram f’l AA- Va1 PLAH - Vi ; | |
; C. @. Location , 3 I | i | (
Oross Weight 1bs. 79. 000 |4-a /136 i |
, % 9L degress .58 |- es L | i
| VIRTIOAL AL (oEE) | | | | |
| !
| iy o | e | |
_'_ nyx i 00087 | 00057 i !
! O2¢n i 0 ; o i !
f 27 (1000577 I LCo8? i T
2 s . = . !
Thr 2 oop, o W3 0017841 .003/3 | I |
? gy I»Xq, ¥, lbs, . /72 i /52 ' ‘
1o 00 P :
3, ¥, dus to one tail J-0ooav |/ 000185 N
:'| / e ——— e ¥ + .,_T..__._ JR— [——
] d EQRIZOFTAL TAIL | i
" |
. ) MRaEC -/, 55 1-2.67 |
. |
] ne/q ho¢8 | 1038 !
! Se - | | . i
i | 6-5 i Z- 8 7 i N
} % ne CLim 01758 (=0 |4 56 : .
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2. FIAPS AID GEAR DCWM - 1T'OVER OFF AND N

The 1imit spsed for flaps and gear dowm is 160 mph
so that the loads on the component parts of the airplane for bal-
ance condition are less critical than for the flaps and gear up
conditions,
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T. WING LOADS
1. FLAPS AID GEAR U?P
a. llalanced Conditions
The win.; loads as determined in Part II-i-1
have been analyzed by the Structures Section and the following con-
ditions selected as bein; possibly critical. A summary of the
loads for these critical conditions is presented in Part 7-(-la.
i Conditian i Possibly Critical for :
| ' . 1
! PUAA ! Upper surface in compression. :
! Speed 191.2 mph ¥ Lower surface in tenslon, outer panel.
1 Power off i Front spar, outer panel. :
'c.0. Location 3 i Rear spar, lower cap, center gection. !
' i fross Weight 64,000 1lbs. ;| Outer panel to center section splice, :
: ' : front spar, i
i !
; PLAAyy | Upper surface in compression !
" Speed G mph ; ter panel to center section splice, :
i Power off | front and rear spars. I
!C.i Location 1 ! Lower surface in tension, center ,
: Gross Weight 64,070 1os. . section., TFront spar, lower cap, ;
i . center section. i
: PLAAGD i Rear spar, ouber panel :
' Speed 313 mph :
; Pover off i
C.% location 1 ! ;
" Gross Weirht 64,0C0 lbs, i
; . B o
b
|
5 I PO —— ~—we——y -
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Condition Possibly critical for
HIAA ! Lover surface in compression.
Speed 198.9 moh ! lpper surface, outer vanel to
Power orf center section splice.
! C.7. location : |
i Gross Yeiht 54,000 1hs, ! i
. i
: WLAA- ! Outer pancl skia splices.
v Speed 313 mph }
| Power off i
f c.%. Location 2 i
' ross Velght 64,900 1bs. |
PLAAYH st ! Local attachments of weirht itemns.
Speed 250 upit :
Povrer n 1
C. . Location 5 |
Gross weizht  /2,13C lbs. |
PIA i Special leadin; edce conditions
Speed '
Povier off :
C.4., Location i
Gross “elght 064,000 los. ;
|
NLAA ‘ Special leadin:: edge conditions.
Speed i
Power off
C.Z%. Location l
Jross Veight 64,000 lhs. |
Foo PN
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b. SPSCIAL BALANCE CONDI TIOLNS

It is required by reference (2) that wing ribs
and leading edge shall be investigated for oressure distribution
! corresponding to

(1) Positive lift coefficient g¢iving most forward '
center of mressure. -- This corresponds to
PlHAA conditions congldered in Part JTI-!F1.

(2) Lift coefficient civing positive lirdt load

- — - —

factor at 'p or ¥ if higher, -- This corres-
ponds to [ ... conditions considered in Part
TI--1, z

(3) Distribution 2iving maximum nezative load on
the forward 2, of the wing., - This corres-
ponds to PlAA and/or }HAA conditions con-
sidered in Part II-%1.

PNy

Therefore the special balance conditions of ref-
Y erence (2) are all corered by the critical balance conditions of
) Pal‘tu II-H—I-

c. SPECIAL LEADING EDGE CONDITIG

- It is requested by reference (2) that the wing lead-

i ing edge be desiyned for loads that exist at most forvard C.r. and for
maximun negative loadings on forwarc 207, modi fied for momentary in-
creases in accelerated flight. ©Cxamination of accelcrated flight con-

| ditions indicate that an increase of 259 in 1ift coefficient is the

: maxirmm ever to be encointered. Thercfore it is assumed that the

W1 maximum 1ift coefficient would be increased by 2575 and the other co-

! efficients extrapolated to match this value. Conditions are computed

o for a constant load factor at reduced speed and the necessary aerodynamic
] coefficients are tahulated in the table immediately following.

iiote that this load should only be annlied over the
leading edge of the wing back to the front spar.

The effect on the airplane force coefficients due to
this arbitrary 257 increagse in wing lift coefficient is considered to
be directly attributable to the increase in wing force coefficients --
¥ no other component parts being considered.
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) PART IT -1 - 2
! 2, FLAPS AND GEAR DOWN
| As noted in Part II-4-2 flapped conditions
are not critical feor wing loads. Actual flap loads are con-

‘ sidered in Part XI-L.
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PART II - J

J. ATLERG LOADS

Alleron loads for symietrical flight are for neutral
ailerons only. These loads are those existing from the vressure
distributions for the eritical wing conditions of Part II-I over
the aileron area,

Ke ATIEROH TAB LOADS

Aileron trim and balance tab loads are those considered
under Part IV Assymmetrical Flight - Roll.
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L. FIAP LOADS

It is required by reference (2) 6B that flap limit
loading be determined from the forrmula:

#/SQ.H. = .0R558 (A CL flap)x = x6
only’
where (ACL Flap Onl%r) is flap 1ift coefficient in fully deflected

position with the gust condition at 160 mph indicated airspeed
(Flap limit Speed).

The maximum flap load is obtained when the flapped
wing 1ift coefficient and the dynamic pressure are at maximum
values for the conditions investizated.

As the maximun speed f{or flaps deflected is 160 mph,
the maximum flapped wing lift coefficient with paver-on, the dynamic
pressure In the slipstream of the propeller is increased, which also
tends to increase the load on the flaps as a portion of each of the
flaps is in the slipstream of the propeller.

Therefore, the maximum flap load will be obtained under
the following conditions.

POYER ON

VVE = 160 mph G.¥Wl. = 74,000 lbs. n = 1.97 T o= .198

Czp = 0 x /S = 1.97 x 51.1
q 6545

= 1.538

a T-Lo = 4.38 C.-’J‘. - 3

CLey = 1,39

OOy = .085  from figure 53 reference (1) due to the
change in effective angle of attack and dynamic pressure of that por-
tion of the winpg immersed in the slipstream of one propeller and is

considered to be effective over the wing section immersed in the glip-
stream.




T s s T e S —— e h - e

FAIRCHILD AIRCRAFT DIVISION

__{{EPORT NO. R10'7—0.1_4 OF FATHRCHILU ENGINE & AIRPLANE CORIUHAFLC« e —
. Moanwe; XC—R_Q_-[ PREPARED BY | “J_ruw‘xr,n BY . ' JAPFRUVED AY
! b !
: subject: . .. BASIC FLIGHT CRITERIA - PACK QU . ] rEvIzED
i
PARTII - L

i ‘s

1R

To convert A Clyw; to sectim value, 1t is multi-
plied by the ratio of the wing area to the area of the wing in
the slipstream of one propeller.

s ey = S A Clypy
Swy

1447.25 w085 _ .528
] 232.7

A ey

The total section 1lift coefficient in the slipstream is then
€1l = Clg + Clbp + Clpt *+ D clg
where c¢cla = ¢lay x Clyp

Spanwise values of ¢) are shovm in the follewing table.

The pressure distribution outside of the slipstream is:

P= P =p1-prn = Po* Pageng + Pay (cn - ©ng )

It is assumed that cl = cn and cpf = clf

The Pag distribution was obtained from figure 25 of reference (1l1)
extrapolated for &f = 40° and plotted in figure (54) as a chordwise
distribution of Pas cnf. The Fy and Pz] distributions are from

reference (7) replotted in figure 55.
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The increase in dynamic pressure in the slipstream
is equal tos

o

fsa 0= 5 q T = 33.00
|

Te ° .168 for 160 mph

MNa . 33 o
T T B ac
s . 9+/49 = 1,505
i q
; = (160)° _ 45.5 1bs/Sq.Ft.
<I 391
b s = 1.505 x 65,5+ = 08,5 1bs/Sq.Ft

-

In the slipstream the section additional 1ift coefficient, cla is

1 then

and the pressure distritution in the slipstrea= is:

cla = ¢1 - 1.505 cif

‘. Ps = £ = PL-Pn =1.505 (Po + Fag cnf) + Pa (cn - 1.505 cnp)

Fror the chardwise incremental pressure distribution curves figures 54
and 55. The load en the flap due to each incremental pressure distribu-

L tion is determined by integratin:; the pressure distribution over the
- ciard of the flap,
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PART 1T -

baged on

L
P over the flap span ocutside of the slipstrean
Cw 1ls:

P = L0185 + .285 cnf + .0196 (cn ~ onf)

and the load &t the flay is:

L = paqcy
cf

Intagrating, we obtain

_.C, on flap outside slipstream equals

3,801 x 107.5 x 3.667 » «793 x 107.0

q (3.901 % 3.507 + .793 x 4.1985)

L

1537.7%2 + 356.2 . 1893,98
q (14,304 + 3.320 65.5 x 17,637

701, = 1.64C2

L outgide of slipstream
114 #/sq_ft_-" .002558 (CL flap only) x v x €

= 002558 (1.6402) x (160)°

L = 107.39 1lbs/sq.ft. outside of slipstream

g (e




- ; TR

. ) - . n - . [ I
- - - - ~ -
‘”q'.n—-.a-.—-—'.'——.-g i el iR TR s . AR e pm——— e e e T - e o

———

N VISION
REPORT NO. R107-014 FAIRCHILD AIRCRAFT DIVISTIGN

OF FAIHCHIID ERNGINE & AYRPLANE CORPONRATIC

PAGES| PAGE 292

_MOLEL XC-120 jTrunrmnu BY  __ .__.____"__JI_} HECAED DY e~y amgovEL BY |
g darch 15, 1949
D | ...  BISIC FLIGIT CRITERTA - PACK G

e e HEVISED

PART IT -~ L

, Then Pg5 over the flap span in the slinstream,
0 i based on ¢y 1ig

]1— Pg = 1.505 (.0185 + .285 cpg) + .06 (en - 1.505 cne)
.’ and the load on tie flap is

j =P a on

’ cf

?

j Integrating we obtain

€y on flap in the slipstream

= 4,543 x 160 x 4.1983 + 3.174 x 159.8 x 3.6667

sl Qs (4,643 x 4.1983 + 3.174 x 3.667
: v 3118.833 + 1830,7693 £972.603
‘ q (19.4927 + 11.539 98.5 (31.1317)
"_i
& Cr, = 1.6235
T. in slip stream
T T/sq.ee L .00255% x 15235 x (1607]
\ L = 159,6 1bs/5;.Ft., in slipstream
g

The Yeirhted Average Load on the Flaps 1s:

| = 107.39 x 17.633 + 152.5 x 31.120
17.633  + 31.126

[
’l e 140.72 los./S5q.Ft.
1

Figure 56 shows the spanvise variation of maximum flap loading density
for 160 mph, power on, flaps 40°.
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Horigontal Tail Loads

1. 3Balance Conditions

Balancing horizontal tail loads were deterained for
all six points of the V-n diagram for all C, G,
locations and gross weights, flaps up and flaps
down.

The maximum balance load was determined to be =14,873

1bs. for the following condition 73 =1.14% gross
welght 64,000 lbs,

Flaps and gear up pOwer on,
HLAA, Vpi and is shown in conjunction with the loads

on the other component parts in Part II-B-l,
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2. Gust Loads —Borizontal Tajl

Guest loads on the hurligontal tsil are determinaed as speci-
fied in reference (2)=6B for minimum (42, 136 1bs.), normal
(6%,000 1be,) =nd mayimum (74,000 lbe.) gross welghts.

. The increments of horizontal tail load from a 50 f¢., per
second gust (50K sharp edged sust) on the horigontal tail
at level-flight, high-speed are computed and added to the
balancing tail load for unaccelerated flight at lavel=-
flight, high=speed with the stabllizers and elevators acting
as a single unit, The effect at wing downwash, angular
acceleration, etc. are considered.

a, 1 m Qupat Loa

Reference (2)=6b (Sectione E=24(1) and B~2d(2)) gives
equations for airplanes with single vertical tails and for
twin vertical tails as end plates, neither of which is
entirely applicable in the cass of the XC=120, which has
twin vertical tails but a horigontal tail with tips
extending beyond.The equaticns described above are identical
except for the last term which is found to be equal to the
1ift curve slope of the tail. This being the case it 1is
considered mors accurate to ilneert the 1ift curve slope

of the XC-120 horizontal tail as previocusly determinsd in
reference (1) Part II=A-7-b,~- as the last term in the
above equations. This will result in the following
equation which will be ueed:

Alpe 2 A¥g = ig;zuxsﬂxq(l-52xavxl(?xx-rxxs)x
H

A
(GL“ht)

GL‘Xht being equal to( 78 x 8gp )
(7ag) ¢ (57.3 x sgg x ¥)
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A¥g 2 ALy  Increment of the horizontal tail load due to =
gust ~——1n. 1lba. ‘

Vg = True level flight high speed = 250 mph = 366.7 ft./sec.

U = ¢ 50 l{/d"i K = GCust alleviation factor figure 5,
referance (2)=2B

8y = 8y, = Horlzontal tail surface area = 346.2 sq. ft.

Q ﬂo’Vmph2/391 dynamis preesure = 160 1bs./3q. ft.
a, = .0812 = Wing 1ift curve slope

Kp = Downwash correotion factor for horigontal tail position =
.561 {from figure 1, reference {2)=6B whsre:
ly¢ 2 47.5ft. andy ® .38

Kp 3 Downwash correction factor for wing taper 3 1.51
Taper ratio = .5 figure 2, reference (2)-63

Kg = Downwash correction factor for horigontal tail span =
.959 figure 3, reference (2)-6B

A = Aspect Batioc of Wing' s £.25

P nt %dm 2 0450 reference (1) Part II-A=7b effective 1ift curve
slope of horizontal tail

s e e e e e e e e

Weight | sy Wsy |k |u

1be. | #/ 8.2 21-3 SHa {1 - 52 ay Kp Kp Kg ?ht%dht A¥g =
l sq.ft. VH ry ALy
o RICTFISI USSR GUNN G — T SR S 1
N2136 | 1447.25 | 29,18 |.556/%27.88 | 8650 .569 .0450 26140
6000 | 1u47.25 | 44,22 |.589(i20.u5| 8650 .569 .0l50 te510
74000 | 147,25 | 51.13 ! ,600/%30,00! 8650 .569 0450 Teeuo

e
y
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b. Balance Loqu

The balancing tall loede for unagcelerated flight are
obtained from Partg Il-D for 250 mph, power off and power
on, presented in figuree 57 and 58, respectivaly.

For unaccelerated leval flight at 250 mph '

Oy, s 91 x G, W.‘
Tx 3" x vmph?

Por
42136 1bs. 0, = .1820 |
64000 1bs. ¢, = .2762 ‘
7“00‘0 lba. CL 2 .320 ‘

Ay is obtained from Tigures 59 which is a plot of the

balanced airplans 11t cosfficlent versus angle of attack
of the thrust line ae determined in Part Il-F for power
off and figure €0 for powser on at 250 mph,
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|
PART lleM=P=c
¢. 7Total Horizontal Tall Loads with Oust
Power Off
Gross Weight 42,136 1bs.
c. 0. 53 A py, Balaneing Gust Maximm Total
A Load Load Load
5. .1820 -5.50  «5700 < 6140 -11840
Gross Weight 64,000 1be,
1 4.5  -6000 -1251C
i ; 2762 b5 -5300 2 6510 ~11810
4.5 -3550 =10060
5 =4,47  =5200 -11710
Gross Weight 74,000 lve.
2 =L.0 -3770 ~10410
a . 320 -3.95 ~5100 6640 -11291;0
=4.0 -305K0 - 9690
5 -3.97 -4870 «11510
r a ”_4‘
- — arprvmap—
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PART Il-Me20 (Cont.)
. Total Horizontal Tail Loads with Gust
. Powsr On
" Gross Welght 142,136 1da.
C. G. Cy Ay, Balancing Gust Total
A Load Load Load
5 .1820 -5.50 ~5950 T h1%0 -12090
Gross Weight 64,000 1lbs.
1 -l 45 -6150 =12560
2 -L.5 -}4600 -11110
3 2762 =4, u5 ~5900 ~ 6510 -12410
i -k, 5 ~4150 -106€0
5 -4 L7 -5350 -11860
Groes Welght 74,000 1bs.
1 ~3.95 =5960 -12600
2 4,00 -1120 10760
3 .320 -a.95 -5680 T 640 -12320
f =4,00 -3620 -10260
5 =3.97 ~5070 =11710
The maximum horizontal load with guet (balancing tail
load plus zuat load) at 250 =ph ig =12,660 lba. for a
gross welght of 64,000 lbe., = power on,
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The elevator deflection for belsnce for the above eritienl
cendition is obtained as follows:
Se = Mmhbt OLgm = .OUS0o( py
L0246
for C. 0. location Q) o = <l U5
= =.1110 4 6
balancing »y ., OLBT = 111 igars 3
A ht = =5.00 figure 63 reference (1)
Se s =,11i0 ¢ ,2250 = 4,630
0248
[ é_ Ay 2.
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Maneuvering Loads

The uweximum maneuvering horizontal tsi1l load for design
gross weight of 64,000 1bs. at the maneuvering speed

(VYo = 184 mph) and at the maneuvering load factor

(3.0 n) was determined in reference () and ie 11,131 1bs.
for the upper center of gravity location at 35% MAC,.

The angle of attacikc of the horigzontal tail and the elevator
deflection for the above conditioun are odtained by adding
the incremental angle of attask of the horigontal tail and
the incremental elevator deflection obtained in maneuvering
to the angle of attack of the horigontal tail and elevator
deflaction for the initial balanced condition.

The variation of the balanced airplane 1ift coefficient with
angle of attack of the thrust line for Vo s 184 mph flaps
and gear up, power on is determined in the following table
for various center of gravity lecations.
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H -
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' Subject:-.. MSICFLIGHT gRITE'RIA - PACK Aoa . IV REMISED

: PART Il=M=3

{ Por the Initial Bal Condition = Po

. Vio =z 184 moh Gross Weight = 64,000 1lbs,

| oL, = .5072

! C. G. Location ¢ v

! < # nt ) ht Ly Se

1 2,0 -3.47 -.08%0 2.73

i 2 =21, -3.53 -.0325 | 5.1

[ 35% MACy Upper -2,1 -3.53 -.00425 6.28

oy 3 -2.0 =347 =.0950 2.49

_} < X ng 18 from figure 63 reference (1)

: ¢

Q’ 7) ht LHT is from figure 35

N .0246 -

{ The incremental values of o yy snd S, obtained in the

i

maneuvering condition at the peak load point are obtained

’ from tadle XVII of reference (8)

| C. @, Location 2nt S e

:(

) 35% MAQ, Upper 7.72 0

.

‘ The total values for the critical condition are then

3 C. G, Locatiop o nt S e

; * Values for 35% MAC, are extrapolated values

+ {

-‘-;._

T - m= e s -
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4. Soomary of Design Rorisontal Tail Loads

]
Oondition NLAA Vp NLAA Vp Gust Maneuvering
n =<1 | B =.1Y 50 fpe n 2 3.0
Power Off Power On Power On : Power On
Gross Welght 64,000 64,000 64,000 i £4,000
Y Vs ,mph 313 13 250 184
0. G. Location 2 2 1 35% MAQ, Upper
Load, 1bs. -13,789 =1L ,873 -12,660 1nan
ofnt  dag. -7.99 -7.9% , -7.61 4.19
Se deg. g.13 ' 7.54 4,63 6.28
1 qht/Q 1.00 ] 1.00 1.00 1.081
S

Pressure distridutions for the above conditions are presented
in reference (7).
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-
L N. ELEVATCOR TAB LOADS
|
" This section covers the determination of the
A elevator tab loads, The maximum possible tab loads are determined
1 as being those obtained with maximum possible tab deflection at Vp,
s
R
i
4.
I
|
H ' Surmary of Design Tab locads,
{
|~
l‘ < Elevator trim tab = 33.5 lbs./sq.ft.
: 4 :
s vlevator svring tab = 73.5 1bs./sq.ft.
|
M
3
7
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subject;  DASIC FLIGHT CRITERIA - PACK O - | RovISED
|
PART IT - N
1. ELEVATR TRI! TAB
As the maximum tab load will occur at maximum
surface deflection at Vp (313 mph) the trim tab load will be
calculated for this condition. This is a conservative procedure.
The elevator trim tab hinge moment is deterained
as follows:
d CHg
1 = 1 .
et —— % sety xa x B x Se. x  Cepy
d bett 1
Sett = 5.44 S5q.Ft. cett = .5 Tt
Seyr maximum = 25° Page 15 Reference {1)
= 2
4 48 It o 3,00
q
Hegy = =.000 x 25 X248 x 1.00 X 5.44 X o5
Hegt, = -201 ft. lbs.
Using the following load distribution as specified in reference 1803
the tab load is determined.
Centroid of Loadings
U~
: 1 gl T—
2 r_ 3 - A \\\.\
UNlT")! T T T -'_i
| - 2 _egmzoCENREGT
: 9 5 humar
1 Z _Y
- - Cert —
-y My =Hg Hy = _Hg 1, = Tab hinre moment
= 1l =222 Ft./lbs.
¥ Bt = -4s5 Hy = Hormal Force on Tab 1bs.
o= it y = Force Ariu
;G ¥
=4/9 <5 L = Area
r t)‘»)k B N

_RESTRIC &

R R T ALY T
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MODEL XC-L?OT,“,“,D BY CHECKED BY . | APERUVED BY
pire  Jarch 15, 1945
O - !
Subject:i—- U?ésIC,FIIfHT CRITERIA A PACK QL v . | REVISED
PART II - K
Therefore

:ett = =he5 X Hett -4+5 x =101.

Negg = 455 lbs,
455 Wbs. . 33,6 1bs.’Sq.Ft. of Tab Area
;‘ZZ gq'i b.

2. EIEVATOR SPRING TAB

The maxirum locad on the elevator spring tab (occurring
with maximun deflection at V) 4s the same as that determined in
rart II-ii-2 of reference (5) and is 73.5 lbs./sq.ft. of tab area.
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MODEL xc’l??__l PRRPANED BY 4______{__1(‘1{.4(‘551» BY AYrRoven BY
hare 15 March 1949
Subject;— . BASIC FLIGHT CRITERIA - PACK ON e | REVISED
PART I1-0

0. 7Juselage, Booms, Cowling, Doors, and Miscellaneous

1., XMusalage and Booms

Total loade amd moments on fuselage and booms are presented
for all conditions investigated in Part Il-E, The fuselage
and booms are not critical from local airloads but from
welght distridution and alrloads of attached component parts.

2. Oowling

Ingine cowl loads are in accordance with the pressure distribution
of reference (2)=5B. :

3. Doorg

Local door loads were obtained from flight measurements on the
C~82 and (~119 airplanes, except for the front nose doors which
are pregented immediately following. i

L, TFront Cargo Doors

The front cargo doors of the XC=120 pack are of the clamshell type
and open out from the center line of the alrplene, providing nose
loading provisions aimiler to the rear loading provieslons lo=
corporated in the C=-82, C-119B, and X0-120 airplancs. The nose
doors are particularly ilmportant since fallure of these doors

in flight may mean loss of the airplane. For thie reason
pressure distributions over the doora were obtained from 1/32
scals model tests in the Wright Field Five Foot Wind Tuanel;

and it 1s the purpose of this section to present the final

door loads as obtained from the integrated preseure distributions.

8. Method of Analysis

Source of Data -« Pressurs distritutions obtained during additional
tosts on 1/32 scale XC=120 model in Wright Field
Tive Foot Wind Tunnel. Preliminary data.

Model = Full Scale Relationship - Pigure 62 presents a sketch of the {
model showing location of presesure tubes and tabular comparison !
of model and full scales stationa. L
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T
MODEL . X0=120 | vacransp BY . '[_cgm;unu BY

AFFPROVED BY

Subject;—. . .. EASICFLIGHT CBIT]HIA - PLOK.__ON_

MODEL — Flul SCALELE REL AT VEN S K
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| s .2 ! | 1
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vare 15 March 1949
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¢ -/5
£ - £

27 SF

/5 Fo

< ¢

L8 <

3c 75




RIS L T S . & s

RESTRICTED

el e —— = i ~'_..7:~."'74
A

P y——

At y : IVI<IGN )
REPORT o, RIO7-01%  FATRCHILD ATRCRAFT DIVISIG T vuees]race 268
MonEL XC~120 Jnmnx:u BY _‘i’__j[('uu'xr.u BY L aPrhuvEn py
pare 15 Mazsh 10ho
Subject:— . BASIC FLIGHT CRITERIA - PACK ON , e | REAVISED
PART Il«O-ha \
Nomeneclature y
S ————————— AIIIJ
SipE yigr E Axs 0L Y& M“,—'ry ERQHT ZA%es
! 7§ )
. XAA/'- . A i -
/"/’ - ’/ I
/ff/ , ’// 1
. M
XA.L ¢_A£F‘>+ _/__ g ,v.v.ﬁ_._.ll xl/ F’_ —— = YA
YF,_ ; \!\Fz ;
\\“~\-_E‘J l
Lsrarra o6 Yaxs :\\\—J
Z anig Zaxss
Moment Reference Point!: Station 106
Water Line o]
But¢ Line 66.7
All Forces and Momants Positive as Indicated Above
AP - non-dimensional pressure coefficlent
g
Fy - total side force, lbs. positive towards door
¥z -« total vertical force, lbs, positive down
Fx - total aft force, lbs, positive aft
My - moment about Y axise, in lbs, poslitive clockwise
¥z - moment about Z axis, in lbs. poeitive clockwise
Mx - moment about X axis, in lbs, positive clookwise
fy - section side force, lbs. positive towards door
1z -~ section vertical force, lbs. positive down
fx = gaction aft force, lbs. positive aft
x - distance mlong X axis, 1in. positive aft station - 18
3z - distance along Z axis, in, poeitive above water line O
y ~ distance along Y axis, in. positive cutboard butt line O
e ~ angle of line of pressure orifices on wind tunnel model

measured positive clockwise from butt 1line zero below water
line zero (figure 62).

Subsoripta
B, L, = butt line
S = gtation
w. L, - water line

3G
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FLoowy( s

+ in.

l. integrate Ap vs. 2

q
for various stsations

2., plot integrated values

. versus station and in-
tegrate again for final
load

N
-

+ Down

integrate LD Ve ¥y

q
for various stations

1.

plot integrated values 2,
versus station and in~
tegrate again for final

load

+ AfY

integrateap ve s
Q
for various B, L.

plot integrated
values versus B. L,
and integrate again
for final loads

From the above analysis the following formilae may de derived:

_REPORT No. RlOY:Q‘llfn_ OF FAIRCHILD ENGINE & AIRPLANE OUKRPUNA MTON L WI._,--_L\_&ET" FAGE 270
MODRL XG“IQOI PHEFARED BY _. |ty reD BY _ _ _APPKOVED BY
bare 15 Maroh 1949
subject;— . DBASIC FLIGHT GRITRRIA ~ PACK ON e | REVISED
PART Il-O-la (Oont.)
Procedure For Ogleyliation 9f Oompopent loads
Agsume AP Inside = OStatis
Side Top Front
Zaxis o Xaxss
= 1T | Waver
i I 278 5
X i I ) orr i
e b 8 b2z “s Yaus
: _'_E - vE STAT 2y 1 j_l.
! ' ; . i
o : + |
L L 1]
Srar “_4 X e | Bury
Zacsd Lomes
Side (Y) Force Lift (Z) Force Drag (X) Foroe
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' MODRL XC=120 ]I FREPARED DY lrum*xuu BS __ 1 APPRGYED BY
! nave 15 Mareh 1949
' Subject:-—. ... BASIC FLIGHT CRITERIA - PAOK OF weo | REVISED
PART Il-O=la

| "ol e )
e @), e s e

| Gor(fA @) es(E e)

- wosflfE @) o e ftR w) aw
o e) jasfer w)

S ((C R I (C S IR

: | Tx =/(—A-§ ) L . /’xm &

IS NERE
moeff ) e s o |

The final results of celculations are presented in Fart II1-0=Udp, i
Figures 72 through 81 present the section loads for uee in 8
determining local eskin loads and figures 53 through 71 preesent 4
final total loads.

v e -.-—-. -

VI NI NI WA P




Bl o«

3w
- 2
4

:ga‘.‘”-——%‘. ey
e

" }\IRCHILD AIRCRAFT DIVISION

RESTRECTED

e ——

_REPORT No. R107‘01 OF FAIHCEILD ENGINE & AIRPLANE CORPURATION R S
;' MODEL XC=120 | pngranen By e _er«xnn By . APYROYRD BY
! DATE
‘ Subject:— . BASIC FLIGHT CRITERIA - PACK ON = e~ | REVISED
PART Il=O=lg

S

e R e L ME e . il s

Procedurg For Caloulatjon of Momenie

=/(fﬂ;- “)utr o ofler

j([_..L d:r) qe dnoj([_l. d.v) qx dx

My :[(f_z_l_% dx)wz.q de +jq.é.;L dx) 2
"(—z_ u)m, = fxg
q_A.% dl)s s tYS

A & = f

q( q )S 2s

AP 4 = ?

q(q x)\ﬂ. Iy
(o )n

Ny = /fxﬂ,sd:+ /fxs z dx
My /tyn s de +/ vy

)qxdx o

15 March 1949
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OF FAIKCKILD ENGINE & AIRPLANE CURPOhATIUN

: ~NODRL Xﬁ-lg_OI rREFARED BY el cBRCRED BY : .. arrroven By ]
i DATE
I Hsmm:m. .. BASIG FLIGET GRITRRIA - PACK ON _ | xevisep 15 March 1949
; PART II-O-la (Cont.)
| Yow the following section lcads have been previously
‘ evaluated in determining total loads
; £
1 *aL
1 fyg
1 b4
i ig

Now since all of the required terms were not previcusly
evaluated, find equivalent espressions in the evaluated
data:

fXWL g ds a(A_.i_ d&)ﬂ'qzds

Can be auproximated by estimating C.P, at each Butt Line
for fxBL IAP_ dc BL q multiplying fst by distance

e s

from Y axis to C P. and plot vs. B, L. (Y) and integrate

fy s dg =(£ dx) qz de

ST RS

T

Approximate by estimating C.P., at each station foi'
= ([._.. dz qoultiply st by distance from X axis
]

——

to C.P. and plot versus Station (X) aend integrate

T2 T & s(fﬁxé_ dx)BLq y &y

Approximate by estimating C. P. at each etation for

;_,. tzs =z (F_L dy) q wmultiply fzs by dietance from X axis
q K]
} to C. P. and plot versus Station (X) and integrate,

|
\5' Caloulations were made for all the desired moments and resulte
\ are presented in figures 67 through 71 of Part Ii-O-ld,

Fa- muc - 23
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MODEL X0=120 | enzranzn sy ] crmxep_py _ | arerosEn BY
- parg 19 March 1949
W s BASIC FLIGHT CRITERIA - PACK OF i L
PAR? 1l-O=Ya
Data Required

From the wind tunnel data and geometric data the following plote werse
’ constructed to ald in integrated final loads:

e e

! Title .| Stations 6 o(TL. deg. Y ,deg. ] Water Butt

i L. ‘l’ Line v Line ]

i ca U ST e el et N

i _A_P_ ve & ; '211’4!30) 0% and 8° <42 to '150 \ - ] -

i q 46,62, & 712 for each for each !

: ’ | station plot ! N

- y vs station i I (

N (projected water ; :

| lines) Top - - - 0 to 5O

' 1// Bottom - - - ~10 to =50

} ) g vs. station

: ‘ (projected butt

: 14{nes) Top - - - - 7 to 57

I Bottom - - - - 7 to 57

¢ Yy Vs, ¢ -2,114,30. - - - - -

' (fuselage ordi~ | 45,62, & 78

1 nates)

{ AP va. station 00,45° 09 and 8° =40 to $16° - -

T q 9006135°for each for sach

120 value of plod |
- AP gy g - - 0° and 8° «40 to 416° - ‘ 0,20,25,

q for each for each v 35,40,

! butt line plot i « 45,50

:i -e.ﬂ;.go. - 0° and 89° 40 to 416 - H -

. 46, & 62 for each for each !

'1 station plot . ! 1
, BRye y -2,14,30, - 0° and 8° =40 o $16° - - 1
A 1 | 46, & b2 for each for each 1
: . etation plot !

i

Thess supplementary figures were used to determine sestion loads, bug
are not presentsd in thie report since the final section and totel loads
- present the complete picture.
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MODEL X0-120 | rxeranzo sY _ | {HECKEL HY <__i AV¥KOUVED BY
nary 15 March 1949

Subject; _ BASIC FLIGET CRITFRIA - PACK ON KENISED

PART II-C=lb

b. Hosg = Door Load and Moment Coeffigliants

The accompanying fiures preaent the final azrodynamic
load and moment coefficlents on the right hand ncse door

of the XC=~120 alirnlane for various anglea of yaw and angles
of ettack. The figuree show the ratio of the lozd to q,
the dynamic preseure. The load in pounde is obtained by
maltiplying by q. Siwmilarly, the moments in inch pounds
are obtained by multiplying the value obtained from the

figures by q.

The loade are assuned to act through the point; station
106, waterline 0, dbutt line 66.7. The moments are given
about & syetem of axls through this point. The loade are
the sane for any woment center and the moments may be
transferred to any standard procedure,

The distribution of the loade in longitudinal {x) direction,
laterel (y) direction and vertical (z) direction are also
ghown. The lcad at any point is *ndicated by a lower case

f with a subscript indicating the direction. The total
loads are indicated by a capital F,

It {8 noted that there are two figures for some of the
coefficlents. In each case the firat figure was obtalned
exactly from integratfon of wind tunnel pressurs data and
the second fi,ure presents extrapolations beyond the scope
of the actual test data.

for¥? - force in pounds

q = free stream dynamic pressure in
pounds per square foot

M - moment in inch poundis

r‘,,b—\k :d\
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Nose Door Loads and Moments

Points on V-n Diagram (Yaw = 0)

The primary variubles of the Ve-n dlagram are angle

of attack and eneed. Yaw is assumed to bLe zero through=-
out. An inspection of the nose door loed and moment
coefficients (figures 63 to 71) indientes that only

Fz, My, and My vary with & . Since they all have their
largest values at negative angles of attack, the criticsl
loading condition from the Ven dlazram will be negativs

lond factors at high speeds.
1lbs. will be critical sinc-

A gross weight of 64,000
it requires the largest values

of angle of attack to attain the specified value of load
factor. The londs and moments are determined in the table
{imnuediately following for three speeds at waximum negative

load factor for a weight of 64,000 lvs.

It ie apparent

thet tr.e groateat loads ara attained at Vp.

The directions

of the loads and moments are shown on the figures presenting
the coefficiente,
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PART II=0=lo

Anglae of Yaw

The door loads and moments will be detsrmined for $wo 20uditicus:
10 degrees of yaw at Vp and 20 degrees of yaw at iow specd. i
is arparent that for those loads and momente which are prirsvily
a function of yaw, the highest speed at which 20 degrene of yaw
13 likely to be attained will give the largest valuca. Fcr {hous
loade and moments dependent primarily on angle of atinsk, the
highest spesd will also result in the largest valuet,; aince the
coefficiante increase with decreasing o. wnd the velue of 1 will
be greater,

Air Force Specificaticn 1815-3 requires that the directional
atability be such that the adverse yaw due to alleron daflection
in abrupt, rudder-fixed rolls 1s less thar one degree per five
percent of total sileron defleciion st 1.1 Vo, This would

be equivalent to 20° at approximately 130 niles per hour, In
order to insure meeting this requirement with ea’ficient mergin
of safety the speed will be cassumed todbe 150 mi./ur,

The loads and moments corrcsponding to the glven cowalisions
are determined in the following teble. Their cirections are
shown on the figures ehowing the coefficlents. 1t 18 ciear
that 10° of yaw at Vp is the most oritical yav conditicn.
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PART I1-O-le ;
! Loads Throughout the Spead Range ;
: : i
. The loade throaghout the speed range are not computed sinoe {
E they will be in every incisnse lsss vhau ithuse for the previous i
{ conditions. Thie 1is so because the loade are greatest {at gzero yaw)
for the largest negative angles of attack and higheet speed., The }
1 mogt critfical such ccmbination occurs on the Ven disgran, :
i Spacial Load for lateh Design i
H §
q In order tc insure that the latches, which tle *hz iight and left ;
1 nose coors togsther, are overatrangth the following arbitrary loading
: is aasuned. :
: '
$ide Load - Apply 1 q load at 312 mph (Vp) uniformly over door. |
i
' Sumnary = Critical Nosa Door loads ;
; ‘ {Right Door Cmly) :
" - ‘ o ' ; S R
P Condition | V N ‘ ’gL . df‘ : Fx Fy F, - My My g {
j | mp sz.  deg. . 1de.  1ha 1bg, | 1073 10~3 10~3 |
1 S S ..+ _.i . - _ . i . _.iplbs.’ 1n lbe. 1in lbs, :
g NLAA(VD) i 313 © =9,5 , 0 : 502 . =3,h10. 7,200° L0l -296 1 <55.2 |
L . N SRR ce e : L e i . e e e
i Level T1%, | 313 ‘' =5.5° 410 ,-2,260 . =7,530 5,525 334 -6 : M9
} o (raw) 0T -0 25100 753 5,525 324 ] -216 o -36b
‘ Special . Apply 1 q Load at 313 MPH(Vp) )
: Lateh Losed Uniformly Cver Door
i
i H
| ]
} j
' !
i
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’ ASSYMETRIOAL FLIGHT ~ YaY
|
! A. Geoperad
This saction covare the method ueed to determine the
yawing moments of the component parts of the airplane
both for two engine operation and for single engine
operation,
Summary of Aerodynamip Coefficients of Component Farts
E The following Aerodynsmic Coefficients are used in this
' analysis.
7 Component Part : Oross Force | Drag Coefficient Yawing Moment
‘ L ; Doeffioient | , i Coefficient
W ¢ :
§ tog 0y =_O%__ opy 3 Du_ Oy, v
, q 8y q Sy | g Sy By
‘ i i
: Fuselage Cop = Op . Opp * Dy ’ Opy =
2 ast | a ¥y Bl g8y
: Boom {One) CCB s Cp i CDB s Dy CEB > 2 ¥y
, : a% i ah B gL
Tail Cop = Op Cpp * D7 ONTLO - _FB
a9y Sy a9 Sy ag Sy By
> |
¥
i
i
i | ;) - L
- } qahendebadi et T T T L s e T N A T
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Subject:— . BASIC FLIGHT CRITARIA - PACK ON e | REVISED
TART Ill=iel
1. Summation of Yaylmg Momepts About Any C, G, Locetiop
Two Ingipe Opsration
!
i Figure R2 preaents & ganeral picoture of the alrplane in
yawed flight with the pertinent forces and arms noted,

i Taking momenta about the c.g. with two encines operating.

x‘_, s -1! rw

Np = =1lg Ty
! HB - (-11) YB)Z

Nyp = Nagleot foraes - negligible
: - 2

)

§g = Slipstream effects on wing neglected in yaw
' Now considering the contribution of each component nart
; to the moment about the c.g. and refer the final moments
' to wing area, wing epan, und free flight veloolty.

Wing Conslder two poseidle c.z. positions
ch.g. 2 = -1'2 f'
C - 1
Mog.1 5 o Cry
By
GEW - 0 = 0 - 1 1
= Oy X

) C.K. 2 %c.g. 1 w B + —f—
| v
i
i
]
y t - b\ _"_Af\ -
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Z Subjects BASIC FLIGMT CRITERIA ~ PACK ON L v sars
| |
- !
PART IIl-i~1 (Cont.)
Yow from figure &< wc see 1. =z Op = Xv
c - GHI + CY . % - - GP +4
B{“c.g. 2 ‘ ‘e (_.1'. _i‘_l. > & :
) Bw B' w W i
i
Cr = O ¢ Oy, / Fap = e
TFe.g. 2 .. W= 3 !
4 o.g. 1 BV Bﬂ
;
How aesutte c.p. vosition 1 to be at AC, of wing. H
x\q = AO' i
Oy x © }
w Mac g
i
c = Oy ‘ - Ao, s
H' = 0)‘“ + GY' x\-l :
a.8. AQ By By
Tuselage i

Consider two poasidle c.g. poeitions

- = b¢
E?a - 1!2 )

Transferring to coefficient form based on wing area, stc.

c - 1
B, .01 =% 11y ¢

C. 8

By S .
g : -0y lfp 8¢
C.8s 2 : By 3y
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'BASIC FLIGHT CRITERIA - PAOK ON , | bin e

FART IIl-A-1 (cont.)

Now from figure 82 lf ] on - X

Cr -~ C 5 1 Cy. S 1
¥, g 2 ch . = Oy : _B_Zp_ + Crp —Ls“ _EEL
C - [
coge 2 c.g. 1 Sw B, By B, B,
Chp = Ong * ol S X L oxp
C.R. & c.g. 1 Sy By 3
v

Now asesune c.g. position 1 to be at .25

c.g. 1 .251;{ Sy BW
c = a
%o W =L b Oy 3 (X | 25l
& -25Lr 5 B, Sv | By B,

The developient of the tranafer formulae for the boom ie the same
as for the fuselage.

Cy, = 2!—%3_# By o+ Cryg B[ X . .25L~b>—|
“C.g. L « €O} S~ Bv sw B' B' J

Verticael Iall !

Now coneiderling the verticel tail ths situation ie somewhat different
bacause of the affects of change in dynamic pressure and of sldewask.

e P -'\—;s-r-q-w*v- M e TR TR T Sy ey

ey
Tewy 2o
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A 1 vl
= .mjee;  BASIC FLIGHT CRITERIA - PACK ON

i ELVESED
1

PART 1IleA=1 (Cont.)
Yertical Tajl (Cont.)
ceg. 1
H"Tc.g. 2 = 2('1“2 Typ)

Now transferring to coefficient form based on ving area

s bant. 208

L LA

15 March 19Lg

Y -
N‘.’Tc 1 s <2 OYVT Lt svt lvtl
Py 4 - < B
LY “w w
e e Sy By
¢ ‘ = - i y
NVT OLVT z =2 CYVT qvt S’v’t 1V t2 - }‘th
Oog- 2 c‘g' 1 q SV B' B'

Now since 1., = GPvt = Xt

c“vs:o : 2 cz"v'rc ¥ . ?yp iy Sy (va = Kby = Oy = %oy
e & « 5. q s' Bw Bw Bv B'
Cn = o + 2 cy - qu 5:1 th
vTc.g. 2 NVTc.g. 1 i q 5y (Bv_-a = _z:.ﬁl)

CHyp_ . " ¢ Odm o St Bry By
‘B q Sy By
%8y = 2 rc“a’mo Gy St Bt Oty ayy sy <xvt = Alyy )
c.g. L —_— IAAN A
9 S B, q 3y \By By
o T g e et e g
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Subject.  BASIC TLIGHT CRITERIA = PACK OW SR,

PART IIll-A=-l

Fropeller Tfiects

Bp

= w2 Y
CoBe p '

q Sw By

Angular Kelationship

In order to nroperly sum the component parts of the
alrplane it is necessary to know the relationship of
each mart to the thruet line (fuselage reference line)
since all of the characteristic terms are parallel and
pernendicular to this reference 1line.

Puw = e By 2y =W

¥y 2 ¢y -Crbavo - '&%57 j74

whers 7 is angle of sldewash

r————p-—.. . st s e v R

PR

r w}l“,::J PAGE 366
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PART IIl-A=2

; AVFEOYED by

)
i
i

2. SU4MARY UF KQUATIONS FUR QCHMPLETE AIRFLANE

T80 ENGIXE GPERATION

TOTAL MOMENT

C.8&.

CHA t CHVAC‘P OYU(!H - AO,) +

By By

¥ 25Le

% Sk o %rfi(_xr_ --25L)+
3By S -

By 3

-25Lb SuBy S B

v

[Nwm Yt §n. .._. + vr Sys Sg

r (-

(&

=

)\1|x|1‘nf 30,

. ;‘.-"".‘r’ AR _‘ ,J-:’

15 Harch 10k9

, KEVISED

CONTRIBUTION OF

Wing

Tuselage

Boone

Vertical Tail

q Sy
21
P Yp ; Propellars
q Sy by f
Hote: (1) That "XY forces on all cogponents do not cause moments
for two englipe flight.
(2) Effeot of horigontal tall and slipetream have been checked
and found negligible and are omitted above,
ANGULAR RELATIONSHIPS )
bw = Pr mpy 2y o=,
174 = - - 4T
ve “ Pave ¥
av
g e e e e T e

S et - —
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= Subjeets BASIC FLIOGHT CRITERIA - PACK ON | KFY R
|
PART I11-A-1
3. SUMMATION OF YAWIKG MOMENTS ABUT ANY C. G,
LOCATIGON - SIN ENG ERATIONR
Pisuren2 presents a gensrrl pleture of the alrnlane
in yawed flisht with the pertinent forcee and arms
noted. Takling momente about the ¢.g. with left
engine dead
¥ T cle Yy
2 (=1 YB)2+y ax
" ® bri.ght: cowl flapa open
¥gp S neglet forces = negligible
| .
Brg 2 =lyg Yyr = Lyy Tye+ ¥ Xyr+ M Wo
left right left right
Note:
Yp is negative to left and positive to right
Ng = ¥y AXg
] right
B3 + Kt sk
right right left=feanthered propeller
Wing
Fquatione worked out for two crgine opseration
Fugelage
kquations worked out for twv engine operation
Booms
Basic equation worked ocut for two engine operation except for
increment of one eniine cowl flaps open
®2|C §
:KB [NB-ESL'[', %Eh "'OYB Sy <% - .251_a‘h +ACXB y‘brh
-8 Svw By S5y \ By By Right E, 8,
cowl flepw open
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PART IIl-3=~3  (Cont.)
Yerticel T-il
Nx.nlc .y - - -wvt,l:{VT - th YVT + Yy XVT *+n I'VT
” left richt left right
I'VICafjl l’) = - Vt’) YVT - 1Vt2 YVT + yb XVT * yb xv.r
left right laft right
Cr: = =G 3 -
‘“"Tc e 1 Y‘fT T g 1L_§1 CYV'I e Svs 15”
left as B, right 9 Sw By
+ OXVT Lt svg b 4 OY'VT v Syt B
left 2% By rignt 3w Bw
sombining
CH‘«'T - GN'—IT = (‘YVT qvt. svt ]'Vt.? GYVT Q¢ svt lvtl 4
c.g. @ c.g. 1 left a Sy By left q Sy 3By
_ CYVT Wt Syt lvtp 4 CYVT Qv t SV_?‘ 12“
ripnt q Sw B‘ right Q Sy By
“Nem = Oy, = ¢ Sy
VT . M Yyp P T 1 +
c.g. = Cofe L ! - vt vt lye
¢ i ieft a su v ieft - left 1
n (o
Y 2 -
VT _li'__. ( 9oy }V‘t€+ %t 1vt1
vignt q By B, righ right
suw -
l'v"t - b' P'vt = %t
Cn - C\I Svt [C (
uv"Tc Y 2 J‘VT - L YVT qvt x‘"ta - L"'tl) +* ;
. 2o 1 q Sy By left :
1
¢ -
YVT Q.4 (thg x7't1) } '
rignt
|
!
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Subject: _BASIC FLIGHT ORITEKIA - PACK UN TISEICAL

PAR

T 111-A=-3  (Cont.)

Yartical Teil (Cont.) -

Aeguae c.g, positicn 1 at line betwaen vertical tall at
AGgy of vertical tail

Cfyp 2 CNymg Wt Svy B + Coym,, W By Bvs ¢
left q Sy 3By right q Sy By

OXyp vt Sy + Cxyp St Sy
lert a4 Sv By right Q0 Sy 3By

ST

4
£
5
1]
E:

Cy *
(-;&ﬂ LVTAO %.L CNVTAC) +

left right

Lk [cxv'r S vp o+ Omp WM o+
left 9 B, right q By

Cy t /X ‘ .
ve — [t - aby 4 Or -
q ( By, By riggg 3%1 (:g%i f%i&j}

right

RP 1p (r?ght)(l»ft—feathared Dron)
anc * -Tp 1p + X b + ATp  __ M
& q 3, By (right) q 5v &, q Sy By
(left~feathered prop)

e PG o e e C T s e+ A A, e
- 2
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OF FAINCHIID EMGINE £ AIRPL ANE (ORI A2t
e L ey NS S b

Mubkl PUEFANED BY | ttecken wy

EAISNY PN

vk pany 277/
' LR NILY 4 ‘}\ )

Vi )
15 Mereh 1649

; Iyt
~ubject: BASIS FLIGHY STITHRIA - PACZK OX | NI
i
BLRT 111aim3 (Sont.)
Angular Relationships
v, =z e = ,Wb = Wp - Wht
/ - T - 40
'Wffgm s Pave richt v ¥
#it = ¢ OJP - 39
167t ave left Y73 ¢
e —d —_— T - —

TR TR TE TR TR TE TR

ice o P

S 1 S ot e

.t 5 A8 et s o 1 et + ©

[P et s —
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S A 4 n e

R10 1—01&

,<f?fl‘o ; YHEPARED B

JENFFISITEN

A C )\IH(R‘\F‘T DI\I\(\
l_“' Q.liT,:\_',’ 'flrl}}iuu}:lull !n ll'._-nl 4P & ALFLANK Conirh l ‘e

s [ ciposry

F bjear 4313 FLISHY CRITERIA - PACK OX

shjest:

PART I11I-A~lL

4 SUMMARY OF EQUATIONS FOR CWMPLETE AIRPLAKE
SINCLE Tuolar Ol iMATICY
o Mom
Cypa = Oy, + 0y (f.* Ac,,)+
X3 w
0.2, LIV By Bu

Angular Relotionaghing
Fu = ¥y myy mg, = Py
a0

i ;1/

= - 7 .-
§ght '{1/"' Pave rizgit iy

-G . ey = 49
Pave loft ap 74

. A A - b Ak Un m M s ma e e W e e A

Y

— s

T : - - T e otand. ) ug bt
.I- RS e e - - - N . o i -

£<i— et 1 ~;;S f’,..;."

X - =r Lb) Alxp yb By +
w B\f} E;Sw

Sw By v
cowl flaps
Y )
bt (171 Oyp, S On) b
Sw By a 1le ftA Q right
Sy c , CYs - AC
-STt Xy vy o+ Z‘,T Qv __Vl + VT -.._1 ""'t _E:v.l
9 B 1 y By ~
left v rignt lcft
S (T Y ACyt
righkt q By
AX;; Yu 4
rig‘.t a :’W B‘.. -
-~ YP ll‘! T .-1.; "'"“""L"""f" + A\:) b -
q Sy B\n' qQ Oy w q 3, b
right left ‘.'rz:tg_crc-d

o+ v g

I
it PAuk

e 2=

abitios B oy

15 e r\,‘] ly4j
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Kty IsED

Contritution Of
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i
i
|
!
; Fueelnge
i
1

Boom
Verticel Tail

Slipstream

Propellere
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V., 13 March 16L9
1 et FASIC FLIGRT CRITFRIA - FACK ON f RN faps

PART 1I1-B

3, Yuwing Momente of Component Parts

This section covers the deternmiunation of the
vawing moments of the component perts of the
alrplane. As the vertical tall lozde need to
be determined for unly two yaw conditions with
flaps and gear ur~namely:

Zero yaw with single engine operation and 59
yaw et Vp (ViC w 313 mph), tho yawing moments

of the component parts were determined for theee
conditicne.

¥nel resulte for demign criteria conditione may
be found on the followlng pagee or figures.

Susmvery - Final Data - Tawlng Yoments

Compongnty Iari

Condition

Zero Yaw 5% Yaw at Vp

Single Yngoine Two Fngincs
¥ing Unflapsed Page 3/4 Page  2/4
¥ing Flapped Page 2,6 Page 21é
Fugelace Yage 3/7 Fage 317
Boome Page 519 Page 379
Horigontal Tall Pages 3z Page 327
Landing Gear Pape 3:2 Fage 322
Propellers Tlgure 2= Fage 323
Slipetream ffocts Figure g4 Fage 322
Yertical Tail P uresgs ~e g Flgure 88

e e AP S e ok s A e —— - -
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BASIZ FLIGHT CRITERIA - PACK OF ; i SRR NE

FART IIl=B-1

1, Wing Unflapped

Co. = Oy + Cp. [Xw - 55!)
v Mao ¥ (B,

for both single engine and two engine operation. Slipstream
effeote are covered in Part Ill=3-8

Zero Yaw = Single Engine Operation

Tor zaro yaw ng = O for all C. G. locations.

5° Yaw — Vp VTE = 313 mph
A C. . .236 x 168,28 o 0329
By 109.27 x 12
D k )
C. 6. Posivion | x, X/ By (5; - A.C.!)
I By B,
B IS S O S
1 33,66 .0257 | -.0072
2 | 50.ug L0385 +.0056
3 i 33.66 .0257 -.0072
L | 50.u8 | .0385 +.0056
5 i .01, .0306 -.0023
6 | 37.32 .0285 ~-.00ul
For design gross welght of 64,000 lbs,
CL = 64000 ‘ _
W .00256 x 1Lu7. 24 (313) 2~ 277

At thls speed the airplane is flying at an
? refersnce (1)

Assuning that Opy in yav = Cpy in pitch at O(TL = «f°
Then CD‘d in yaw = .008 from figure 3 reference (1)

ch = (Opys 1n vaw) sin gy

T e e — o am? U A A IR i ¥ e e b . e e R s & ke o o me o o s e e = e

e - T feme— e e

I' —— —— PP »u;-v---'..... . = A g T S s T

i e s e s -

R8Ty
e At n 71 ot e e m e e o e R LR R Bk TILSCW SR AL
kLroks Noo RiG7=Clhe Pn\r]t}il{l (l:‘ull !. [’)\‘}IFR‘( If.(:‘»:lA\i, -!‘:_y!.:;..: .‘]”1.4.\ N . P '——‘! Pauk 374
aowee X0=120 1, | FREFAREL bY B RTTITNA A b o
o 15 March 1949
~uhyect:
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MUDEL }_0-1291 VREPAKED BY __I;g_u_u)ﬁ}_si_i e : AVIROVEL DY _
' | o 15 March 1949
D ...  BASIC FLIGHT CRITERIA - PACK ON s ieen
' 1
el
A
PART III=B-1
l4 .
. 1. Wing Unflapped (Cont.)
; "
! °ry = .008 (.0872)
! v
? = .000699 :
GNWA o .00008 from figure 5 reference (1)
L
L C. 6. Position Ory [Xx - Acu) Oy,
) — ,.-,,V____V,,._ﬂ...,_\,},al'-_w,?"._-.__.‘.-J e i
) ‘ 1 -.00001 .00007
} 2 negligible . 00008
i 3 -.00001 00007
' i negligible . 00008
i 5 negligible .00008
| 3 negligidle .00008
:
i
I
!
H i
1
: |
1
!
{
/ H
1
r
Lapoil. s — e v -
T et o i
i - a——— - - - - . —




! i e Benadadhs ot ey & IS
T34~
RESIRICI]
- AIRC TTeTON T T T T i e 2/¢
. RE[‘OR'I- NO. Rlo7-01h P(‘}Pll!il(li(!éllll.{)- 23((:?!}KRILA}J{D$II1;!‘E I(‘?}NPIH:A’.]( v . ; e .l_\jtl_"‘lij“"h :3..(.@___
L £ A .
L HOURL XC=120 | pueranmn BY ‘l_tﬂill Ko BY ____4' APEIOVED BY o
! ' | hue 15 March 1949
® iigew.. . PASIC FLICGAT CRITERIL - PACK OX B KEN [SED
PART 11l-B=2
i 2. VWing Flapped
‘ The yawing moment of the flapped wing is not required
by the design criteria requirements.
i
I
L
¥
' )
!
¢
i
i
i
1
1
]
[
i
-
b
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[
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RETORT NO. 3.107"01’4 P‘(l}?[s;’;g{l'll% [!z‘cl:}&!le(‘El:}lﬁ‘:;ru R:Ll‘:;n?lili:‘?\x 3 “;r"\J FaGE 27
= 0 BRI & ANGIANE okt dos T T T

J‘"_mg-_.,,-vﬁi-lggl T S Y 2 oT T dArreoeEe ey

i a ' hue 15 Mareh 1949

= e _BASIC FLIGHT CRITERIA - PACK OX _ ey
I

PART 11I-B~3

3. Fuselage

| e Lf‘z'f —:' + o1 z-f- (% - _L_-EB'Lf>

for both single engine and two engine operation,

Zero Yaw = Single Zngine Operation

i For zero yaw GN], 2 0 for all C,.G. Loocations

S 5° Yaw - Vp Yv¥0 =2 313 wph ll

] !

. c c P |

: HF.25 Le Mj"zs Ly x —SfL page 145 raference (1)

|

¢ Prom figure 19, reference (1)

; C -

| Mp_ = ¢ x Pg  page 146 reference (1)

i 25 Ly ¥p. 25 1, =

1 ) From figure 19, reference (1)

Sty o L S -00968 Xp, = 5°

jl - ch s -00968 512 tms b 4 = KO

l ) .25 I‘f x = - 97 or ,W 5

i .it. H -;8-01— - 553

, Sy 1L47.25 !

‘ |
’ -&g. 2 Sé'gh 4 0512
- | By 109.27
' oYr s Cop cos ¢ + ODT yaw -:-5 sin

i From page 146 and figures 16 and 17 of reference (1)

[ e e e
Lnld—_.-a- e - -

L - - R

N A
SR e T gﬂ-m = - C g s amiemn  meee me g
- ) - e lhabre LA ol et e Y LTl e LTI PRI AR SO Saymrvea s - - —
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ot v K107-008  FATRCEITD ATRCRATTTITTGN 1 “rior[rave_3/8
MULEL .. XQ'J.ZQ E VRXPARED bY | eWmpcwEL BY ...I.i‘__*’.*_‘_ﬂ‘;__!{ BY __:1
! 1 Lo 15 Mareh 1949
. ’ Subjeci:.. . BASIC FLIGHT CRITERIA - PACK ON _ i REVISED
PAR? 111-3-13
Fuselage (Cont.)
| Cop = L0234 for = 5°
1 Opp = 1054 for /=& 5° X
. yaw |
l'r Then
= (.0234)(.9962)+(.1054 (llil 0872)
oy, = (.0239)(.99 ).+( 54) 801){7
: = .02531
! 0y = (.00697)(. 5120+ (.02531) (. )(—‘Ei - .25Lg)
= up = (006955305120 (0553 (5530 (5 = =i
e = .00198 = .01% (_xf_ - ,128)
i ‘ By
C. G. Location X¢/ By, Cyp
i' 1 L6 .00377
i 2 .268 .00394
1 3 .256 00377
g L4 .268 .00394
| 5 .260 .00383
il 6 .258 , .00380
:_!
}
-
)
4
] — - e
i
Mk - . S _ |

T T Ty T e TN DTS T o T O aeti it iebiimeonclmicos SN A ST s =&

gy
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i REI‘()RT__.‘S_(% Rloyrglh.__l‘i-lggﬁnlxﬁIL.J?JL( Qggﬁwglﬁiﬂ}"ﬁ ——— g - -__‘_1_‘.:1#_\J_L_(‘E__,.___._._.T
MobRL XC~120 | voxraren BY Youwonun e ;f*_”;’ﬂltﬂ' Y L e
. | vy 15 March 1949
: §| ..o BASIC FLIGAT CRITERIA = PACK OF , D
i
PART Il-B=Y
L, Booms
Zero Yaw -~ Single Engine Operation
! Cn, = 2 [0 Sp L 0 ¢ ¥y
B ¥p.25 1y, 2L ¢ Ory Eh.(_ﬂ_-ﬁi_l&)+l\m n Ty
i Sy By, 8y \ By B cowl flaps By Sy
! For gero yaw thie equation reducse to
: C-H = A¢ ha
B PBeout flaps By
where AC‘DB is the drag coefficlent of the opsn cowl flaps on the
i operating éngine and {s based on q 8. cowl fleps on ths non
T operating Shgind Uelng clused,
: i
i A_ODcowl flaps % ,0037 for one engine
‘ reference (10)
] i
{ Then for all C. G. locations :
| Cjy = .0037 x AM.39 = -0%0u8
| 109.27
i
r 50 Yaw ~ ¥p VO"% % 313 mph
Cpg = 2| C DIy s0p, B - .25 I}
HB [BB-"‘W o B =)
e e v
' Y3 L0 R :‘
1 From figure 30 reference 1
o] a i
i Ty Cp cosy + GDB aw !sh ain w ’
N v 1
t c =
. DB vaw CDB pitch for corresponding <X gy |
_ Fron figure 27 reference 1
i Gpg = J19%
i
L i |
] S - VU
Ei;;::-,.is J R e e T AR i T T T TSRS o AR
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revort yo. p107-01k Pl BRSHILD ARCRARL RS T ] f20
CNobarn XG—}?Q_ ng;pu(gu BY el UmMMRED BY o . APEROVED B L

., 15 Meren 1049

9 subject ... BASIC FLIGHT CRITERIA = PACK ON -
|
PAR? IIl-B-4 (Cont.)
4. Booms (Cont.)
From figure 31, reference 1 i
Oy = .0055 '
40,76 ]
_F_L- L0872
Cyp = (.0055)(.9962) - (.1938) (3 3.2) (.0872) i
@ 2|92 %) e B | RN
e en | | T .25y oy Syl O _IPMJ ony = 2 x®)
Position ; 5 B —2 .25 1y

. S (. SOV IO O T S N v’ o

1 | 166,1 | 1266} ~.0300 -.0000556 001u6 .00292
i 2 i 182,9 | .14g3! -,0073 -.0000135 | .00150 .00300

3 166.1 | .1266f =,0300 ~.0000556 .O01k46 00292
L 182.9 | .14931 -,0073 -,0000135 ‘ .00150 .00300 !

5 172.5| .1316] =.0250 - . 0000464 ' 00147 L0029

6 169.8 | .129 - 0276 | =.0000502 | oonq .0029L
SN SR O S S U SO . -
f
i
!

- T T e o A s
T ¥ LT

—— C e g e e e e e ]
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1
L PRAPAMED BY L PGHEARED DY

q Subject: -

'RASIC FLIGHT CRITERIA - PACE OK

PART 11I-B-5

5.

Horieontal Taill

——— o —

e oo n ——— . -

RES"‘E‘CTE_

| REVISED

It is aesumed that the yawlng moment of the horizontal

tall due to yaw 1s negligibdle,

pecrslrace 22, |

AVEROYED BV

e 19 March 1049
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_MuDRL IC-120 ' PHEPARED BY . Aompagen o ;,A'f‘f“_'f!_!:_",_‘“ -

suvject... . . BASIC FLIGHT CRITMRIA - PACK ON _ o I BV i<k D
PART I111-B=6
6. Lsnding Gear
The yawing moments of the landing genr down are not
required by flight criteria requirements.

-
]
1
= -
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v e TR U FAICHND Bl £ ALIPLATE _
RS LU TP 10-129]”.,,““;, HY —e L JlAMECKRED BY 0 L APGNEL WY
| DAE 15 ¥arch 191&9
Sute)ect: - - MDIG FLIGHT CRITERIA - PACK OX RENVINED

PART 11l=B-7

7. Propeller

For single angine operstion, zero yaw, the yavwing moments of
the propellers will be 1dentical with those of the C-119B alre
Complete calculations ray be found in report number

rlane.

R110=-008 pages 395 and 396.

vereus alr speed follows in figure 83.

50 Yaw AJVD

vod = 313 mph

o, = -2 p % o
By Sy

Cr, = .0265 figure 59 reference (1)

1p

P 109.27 x 12 x LLUT.25
c. G. 1 o]

Fosition P ¥p
1 -i74.5 . 00087
2 -191.3 .00095
E -174.5 00087
=191,3 .00095
5 «-180.9 .00090
6 ~178,2 . 00089

A curve of propeller yawing moment
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1
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MODEL

XC=120 ] PHEPARKL_BY

CHECRED BY

q Sobject: -

s Varoh 1949

.. REAVISED

. BASIC FLIGHT CRITERIA ~ PACK ON

PART II1l-B-8

B, Slipstream Effects

The yswing moments due to slipstream effects are negligidls
for two engine operation, but for single engine operation
may be appreciable as they vary with speed, airplans angle
of attack, and thrust.

Single Engine Operation

Opg = AXg b
q Sy By
e. Wing Unflapped
0 - n Engi a

For the unilappel wing, zer¢o yaw, single engine operation,
yawing momsnts due to slipstream effects are determined at
varicus angles of attack for a range of spesds as required
by design eriteria.

¥or gero yaw AXg = ADg
figure 118 reference 1

80 that for 2ll C. 3, Locations

Cre ‘AGD._,., b eni 7y = 14,59 3 .1332
= ne B, B, 109.27

: |

!

4

|

|

;

;

! -

‘

;

i
P

¥ £
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{ Viv" = 100 To = .539 qQ = 25,58
‘ r——— i g - — — - —_ - T " - e - —————— e e e - - = — e e e e e e man
| o e |- | o o : 4
i A0pyr | . 00545 ,0009 -.0004  |.0027 .0101 0225 |
; ONg | 00075 j 00012 | «.000053 |.000358 | .00133 .00299
: VT =0 Tc = .198 q = 65.5
{ - I g | 4 | o T Y
- ACp .0031 .00021 -.0007 | .00095 | .00L8 0106
C L LS | ?
J Oy, | .000U13 | 000028 | =-.000093| .000126 | ,000638 ORNE
L. ... % | ] _
43 vvo = 185 Tg = 132 q = 87.5
i dg, T-m G -8 I-u I "] T )
! AcpWI | ooeul .0001 - 0007 0006 .0037 0086
- Cyg ‘ .00032 | 0000133 =.000093( 0008 | .000kY3 | .000LLL
'm/oT = 250 Tc = .056 q 3 1;9 8
e e A —
| | oy | -2 | -8 -y 0 4 8
5 Alp .0019 .00005 | ~.0007 | .0001 |.0025 | 0058
i Oy, | .000252 | .0000067| -.000093 | .000013 |.00033 00077
- Figurs 24 on the following page shows the variation of yawing ;
moment dues to slipstream effects with angle of attack of the !
thrust lize for various gpeeds,
¥ . -
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For two englne operation the yawing moment due to slipetream
is zero,

! 12 \rr_J_P,.u;F. .

I IR S |
]

S

|

|

|

|

— .

b i e o

March 1949

R i T




p d g —— — e - g s
Bt g Bt At . T e i il Lo R I S | - —— . .

&

TN
H

e S o e mme s o o e L

_ | RESTRICTLD

. . FA ° . : "R VILIOGXN AT VLGE
. R}',I'()R]_-\(l‘ 3107"_93“ nrlr!il(u(l;lull E; 1!2.&(-?3!zRa( .II{IL;LI; :rx B»_L_n_r}-_qur-.'j_ﬂ ! “'}'\J_} AGE 323
1 U R e
MUDRL . X0~1£0ﬁ Trnv.nm:u -3 S jﬁ'_&*.f-.‘;.ft‘-_'__,_g_,-_w._ . r AVrHOMED BY
a ‘ oy 15 Mareh 1949
Suhjest BASIC FLIGHT CRITERIA = PAQOK ON o Poepgsen
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- 8b. ¥ing Flazzed
The yawlng moment due to slipstream effects on the
flapped wing are not requirad by the flight oriteria
requirenents.
For two engine opersetion ths yawing moment would be
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9. Vertical Tail

1 This section covsrs the determination of the yawing moments
i 22 lhe veidiczl tail for ge:ro yaw, single engine operation;
and for 59 yaw, two engine operation; rc» various degrees

of rudder deflection.

8, Single Engine Operation

Por single engine operation the dynamic pressure at the
vertical tall in the slipstream of the operating angine
L will be difference from that at the vertical tail behind
) the non~operating engine. As a result the X and T forces
P of the vertical tails will differ for the sage rudder
: / g deflaction, It is assumned that the motion of the vertical -
i ) tall cerntsr of vressure is a negligidle small portion of ’
the total tail length and i{a located st the rudder hinge i
. line so that with 1,4 equal tc distance frdm the C, O,

location to the center of pressure of the vartical tail

—

L

{ then

By St 0 2
Byp s‘{xfqu_iJ:'f zv.r&q.;.nv]

+ [ YT _q_v_g- Lvt + Crye _E_v_g lvt]}
By By
i where subascripts L and R denote left and right vertioal
surfaces

i Cryp = Pyy Sopp 3 .75 (L0560 Xy 4 0269 )

from Part Il=g=b, reference (1)
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] FART I1l=B=0a {Cont.)

For Zero Yaw

75(.0269 o)

c
Ty

As the qvt/q ratio is smaller at low grose weight for any
given sneed and since the lowest qvt/q ‘will yleld the
maximum rudder deflections to maintain zeroc yaw, the qvt/q
ratie for a erroms welght of 10,451, 1bs. as shown in

P figure 65 reference (1) is ueed in deternining the yawing
moments of the vertical tall for given rudder deflections.




e et .

l.—_,-«---vmﬁ U,

=D

RESTRIC

KNGINE & AINPLANE CORFPORATION

FAIRCHILD AIRCRAFT DIVISTON

]_uuy.ﬁnn By

4 g -
FIET GO
£ E2/60 "
+ \h\qq T4
e

- .”.N,Qﬂ&.v
* [f7000"

N
l}_

7 %VQQQ

Mg

®+@

!
Nr ’ T WW\quw.
m
!
|
§
i
|
'

| @x@

EY s )
co’y

Q\OQ.IW \\\\

) ._@%.\ h

®+@©

S ,u?}.c
o s =7 , ~r
- - - -
4+
- .-
.- P
G S | — —— e e — -

@+@ _@x®x0 @ @XD*@)

T
] oL oI ,
“r"m-, “ w L ] J_ ! T - - - - T - - - - - 3
3o ls - . e
. S
R _ _ B ' "
x| ! w
IH, ‘.m [ t -+ — [ - + i .-
=0 & _ ‘ . | . ' : : .
AR | ., . “ ., F0000" ) _
ZoEan b ; J w _ 4 BELEECA )
‘\_ I al = | ’ ._|| ,ﬁ N ' e R P, TILL AR -
-, H - h - e 4 , 7’207+
D% o S " it S~ S T e e
R ﬁ, T S NI e 0TS 2 ;
! 502 = _ _ _ B i )
1
i
m

, .N\\

Y AeRe T

e

B

o
oI/

s

o.

4

A

' 4% : . _
3 8 uy 2 (9 o T m..N» Z G 25
z u ‘x\‘ J ﬁ\ﬁ\v y e .U u\%y M " X,w A \Bt\k
Dz B A PR 57
< e ' I
I R S L AL I U S - S

: HE- A SUOYIBR0T "D D ITV o4 -
M» m o e WILVEXD INIOKY YTONIS
ol nw " m TIVL TVOILHHEA 40 INFHOW ONIAVX
mm =1 A I
Z
- w
x| i
ek
=] z <
- b “f.
.7
Y
n
A\
i - - - - e e e e o _ R

[N

.o




© e e — - o

- ———— .

Pty e e p——— . e %

\

RN S

'

e | Il\ l._-_
{ Co -
o™ :
CAdn ” .
: - ‘ ‘ ) P |
co @) - < ” .
. - . ® . o .
cale m EFv00" 24200 ZPI00°  £49(0  F340°  gsv
_.L..I..,. Lo 99200 gor o0 sze03 " 2840 yE S o
I j - = - = g/2ov orLI02 " ggro0 T wros/ Soo/ FETEIT
% i m, < _m. DELoP Cod — aBLas - yeg ! 085G " 89/ 2o/ ‘PFFO PLEI 4+
| I : ‘ : :
* =0 ®
. -l e . -
b dome L R b “an e Gxe @ @r@ @@ ExOE
m . 4 _ \ v : H.\\a}\b
Lo o mieiy m | sy weivier S5 | seas sweer o
1 . . o s - .- ) .
I or £/ &/ VR o/ s P s =/
7. | . B . N PRI . . .
=4
—El H
/. ﬁ # : .
- .
ot ' i . ct ¢
2 3 ﬂ_ |
=z 4 . i )
e ug | Eovdo: " g9lol P =i d oL
Zi--1 = = ' T ol000 " phroe T T TTITTTTREEY TN T S s/
« . . .- .- - e e - . .
M 4 , 9,000 gLroo Fo/ 7 o P
Mm _m m L gl - OO a0 ZEZOT ,.\W\,u&_.n. PRy A DAV S Er L8270 o o/
- | L. - ) - . " R F .. . b
).\n ,. ' i ’ 7 ./ % L7 K I\S :\:WJ
. Mg YL N~ £y g x A v ; A v 7 thy N
=z 2 | - 2 @@ @EFO@FTY ) FF A o e AN
N...,.H..m > M i j Y+ T
(mw = 3 Lo . . : L C e e
xt . o o , . e .
R m s £% ¢ 7 < 8T F # £ z /
., - P 3
“ | e
| m.w b M oS~ 2 h&o
—
.A.w.ﬁ m, m = SOLIVELID SHIOEY TTONIS
5 7 @ m MIV3 TVOISHEA ZO AKYMORN ORIAV
g 2 F
o
e N
m g
£ #
wi o E]
— l “f.
r -
v - e e e -

T TR e e g T T e s T i o 988 TS

e e i KL L




i~

i e

e, W
z -

>

Y] W

e Y -

SR N |

ReST

© W -

R e U N

———— L e e ¢ R S -

EER SR OP

by SRR e e R |
2 [ : !
™ol i ._ . |
S 4, -m - 1 !
1 i | Fossom T ) 58717 ZEIV  ESTES 5060+ 246+
n - U ,, 2 £ , Fecrs: REST T BLECS T TEE/ A PLE
s 3 = I e ' e /0 ZELES EpBs 4 S
mm “ L Y AT Y gcro P 2 =o9/7 »582 RIET o+ SOES S
b b ! . , .
t u_. - = ” la~4
T e o s Syt @x3 @~© E+@ OO ET
L e Rt
M * T -5 q\a\k.\nQV‘ %b \1.\.“ .,\e\h.\nﬁ\ u e E 4/ SHO/LYIIT =2 ,
24 I S-Z e 4l L e fr e
=% T ) ,
i . .
s , m.
l", e ——p - - ——— A — ——
=4 £ P
oI g ;
Lo “ ,_ -t :
= =
=1 f 3 .P [#o250" psE 0y Cgroy . e
u..m u _ B R "' 28007 Esiwo CEoss _ Y
o - . - . ’ . . .
Hm.. & * bt Ch oo - ‘ PLECCT T L0 e Ve £/ AT S &
V.. ' — |||lﬁl —_—— —_— e . . ' .
.ﬂ..,.. Y, \% 7, =4 I
Hm. m \i\r\v O+® M\.|Nb}\ \.x nvm.td AQ, v ﬁ“@ .\Nlo k\wa !...U-w.wun .\.m.u\> ,
S . Xe o 7- :
X3 = m
- I —- B . .. . R .
-ty % S . or & , =4 < ° = 4 € =z N
‘p -* »~ m - . .
- uh S
o0 - 1 ol= =~ a
2= ® g i
R o - FOISVHESD TNIONE TBNIS
o Tt 3
o3 @ & TIVE TVOIZELA 0 WEEHOW CHIAVI
g = & & i
| -
m~ ! z b “
I P
=3 M i
L]
' i i
~ .
i }
o\ _ ¥ -
o b
— . . e e e e e e et —




15 Narch 1949

»n l':_'l((}\l(!
R
Py b1y

LI e

s

e Mgy a7

DIVISTON

- e——y

ELSLE . S LU L S

& ALHPLANE (OHPORA

AIRCRAFT

C e e ————
'

BY

0 FAIKG HIT D ENGINE

FATRCHILD
| prEPARRD

e — e

=014

07

BASIC PLIGH? CRIPERIA - PAQK OF
PARD? 1I1-B-9a

R1G

A Lounsa

REPORT NO.
MO EL
Subjeet:---

-
)
- —= . r
- —— e —— - - - [ “
4 . . m - .
| M“ h
Lérr . LG ' E6r2°  T926T  wET oLk :
VA , g6r7 , , g7 SwslE  S56T 0 ozl X
LoZJ" ‘ 2-Y- R _ 2723 JTeos /o E VXA { i {
o&ze T €2k~ PEZT2 Ty~ . FaEP " gt TEET SEEE T Lserm  _SEsS 4] mw
B/ ~e - -l\;llh'l — _ v i~ -
> wy “ro Ty T ex@ €10 O+ @ EH @
P ! Ay
S NorLwIOT 5D b A Z SAHCILEZOT DD Sk s SALIEST 9T
- T L .m\ . &7 2/ s &~/ £/ =/
-7 FE LT ¢ VA - P D A : P B g

L SEDI EEFBO T T T T G T m o : v s

07320 Pyt _

.

£/

>
Lib " o828 7 #9Z00 Zrgo0 oo L gty T 20/ T ggr | 2EAOT Les) Ve
e = b ..V.,,......,.I‘i, + - . : . .
~ iy f, " Sz v : 7 & 28 me
e Yo @0 WEsBhEe W) B e 5T s
, Care 7-

AN

A - L N < z

oGl = 2 £
¥01ivEZd0 IRIONZ TIONIS
TIVE TYOILUNA J0 INENOW ONIMYL

N




- T . x i Tz 3 3 s R
ﬁ ® : P o F ¥ T S T oo g :
S ST I o St et St s S B
b T i w
= S . — . e A
N i :
L} R e 11',IML0M§ —— . _ |. .
\ T L T I SY
. oo AR
: BN S
SR S - SR L S
m SRER
. - 2 . RN M o
1, NN S o !
; = ShIEN
s S =
¥ W el oY
' X b o FﬂW_
o SR TG
Rt e ——— - — T
: },WJ_/. :
! ; N
| YRR
e e - R S
1 . ! RS J B
! ; %o
_ _ A
| | u q “ m CRiy
i | P : P . R N
S e SRR SN N - SRS : - ithWLwirL
) . ) : : S | ; ! r ‘ Tk
Lz A T A N . R R
L . i ! R A
; _ : | 5 o
o _ - i | S
S I i . L. - .- ,.W [T SO SR S
- ;o i R F TSI : . . L. [ o . SSURIOERNRETINE UL TR ESSIN (A st S W (SO URRRORENE IR A
; rg s TR R i R __! ) R R N SRE SRS R I (I A A2 IR P R
o U0 Qd@whrunw_h.rmwﬁ?r : SO O ) ) ) L RO P : U T

it
-
=

Tk
|
k

. . sraalnty *nw 210dexw

£
)




e Tl EERL my e L o .. R B T R A R T T e ) e E R A e e :

-~y

i

L)

N Mhm TS Dv‘.\.,.a.hx.&

#10~L0TH -ox 33odeg

SLIRISTY : . il Lslii

) T T T e e L i — e e e e e < : ‘ h




A ket at

Y

LY PR SRR A e

o o —— e g i

s

—

NI

HA " SNOILITTAIT o
(g

rz

TG M oETE

L

. 4.?'7"3 AT R Ty IF ATy ARL

I/

;fj"

iy

AR PN TS TN FINFTMT LT

g

e - . e Rt | AL

-

QTT-qL "7 T9ROK
f10~LoTH ‘of 3Iodeg



—~—

e T ey e e iy e~ =

B e e -

Mobpxi,

| REPOKT No. R107=-01Y4

FAIRCHILD AIRCRAFT DIV

DY FATHCHUTI I} KNGINE & AIHPIANE (UHPOHATLG A
T PSS A S

IRTGN

RESTRICTED

X0=120 |, .vrasto 81 - !'

Subject:- -

BASIC FLIGHT CRITERIA - PACK OK

PART 1II-B-9b

9b.

CHEL hCIl_l:L‘; JAYTHOVKL Y

oy 15 Mareh 1049
- ey isEn

Two Zngine Operation

My 22 CTyy %

59 Yaw at Vp

Syt - 1y
S By

VYo = 313 mph

dvt = ﬁ/ ‘OJ

-

ay

7
Pave * 12

s .107

X,

Pave

Pege 2U1 reference (1)

Page 236 refereace (1)

vy

2 5« .131 =(5 x .107) = 4,334

P
e

T

0

I e

=5

¢

Ve

182

-

L
(1]

1.0063%

L0814

-

vt Sopp

~

-10°

-.019€

.75(.0560(" + 0269 o/,.) from Part lleAe9

referarce (1)

reterence (1) Fart Il-Pell

g6

16.€7

1kk7.25

—

1.0C631 x ,21C5

109.27
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Subject:- .

15 March 1949

KEMISED

o
;
. ‘ APFROVED HY

BASIC FLIGIT CRITERIA = PACK ON

PART IlI-B-9b (Cont.)

Tor C. G. Location (1) and (¥

Y2 % S, =
109.27 x 12

=.4737

=2 x .1821 x 06925 x - UT37 = -, 01194

SN

-50

Cfyp = 2% L0814 x .06925 x =. 4737 ® -,00534

0( = -10°

2 x -.0196 x .06925 x -.L737 =+, 001285

O[r 2 -15°

O¥yp = 2 x-.1201 x .06925 x =,U737 = +.00787
For C. G. Locations @ and
- lyy = _6ob.2 3 -.4608
B, 109.27 x 12
OC s Qo
Oy, =2x.182 x 06925 x «.4608 = =.011€1
T
O/r = -50
OBVT 2 2 x .0814 x ,06925 x -, 4608 = =.00519
O/r = -10°
chT = 2x=.0135 x .06925 x -.%6c2 = .00125
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Movey  XC=120 | veweanwo my | HECRED BY

__oF }'A"H'H",ll_ﬂ.\lnl,\'z & AIRPLANE (lll\l‘ilHl]']()\;

e ;Ail;l')u!\mn LH_"_“__‘__*___,_A»_“
] pare 15 March 1949
Subject— BASIC IfLIGHT CRITERIA - PACK OF _ l REVISED
PART 111-B=9b (Cont.)
o/ o
r =-15
' Oyypg = 2 X=.2201 x .06925 x - 4608 = .00766
‘.
) - h.t‘ = b14,8 a -.4683"
B, 109.27 x 12
e = 00
c s 2 x .1821 x .06925 x -, 4689 = -.01182
Tp
Jr = 50
Chyp = 2 x L0814 x ,06925 x ».4683 = =.00529
O/r = .100
Cwyp ¥ 2 x -.0196 x 06925 x .u6B9 = .001272
Je = -150
c”v'r = 2 x=-.1201 x .06925 x .4689 =3 00779
Figure 88 on the following page shows the variation
of yawing moment due to the vertical tail versus
rudder deflections for 5 degrees yaw at 313 mph (Vp).
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pary, 15 March 1949
Subject :--- _.BASIC FLIGHT CRITERIA ~ PACK ON . - REVISED

PART 111=C-l

C. Yawving Moment of the Mtlless Airplane

This section covers the summation of the yawing momente
of the component parts to determine the yawing moment of
the tailless airplane.

1. 2ero Yaw Single Engine Operation

o

Using minimum gross weight and military powsr which gives
the most critical conditions, the yawing moment of the
tallless airplane 1s determined for a range of speeds.

RESTRICTED

vWo ! 100 160 185 250
Cy i 1.14%0 Juks .370 182
~T | 5 -2.75° -3.7° ~5.9°
Cny | 0 0 0 0
Shy 0 0 0 0
Cx cowl 00048 00048 .000u8 00048
flaps
c‘s .00187 -.00007 -.00010 -.00008
Oxp -.02652 -, 00842 -, 00568 -.0024Y4
c‘x—r -.02117 -.00801 7 -.00530 -.00204
- 1 x L2136 -
GL -%.iL—x—lm%—zrva (d = 1l at gea 107.1)

X gy, 18 from figure 2, page 21, reference (1)
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MODEL __%9:1_2‘0_ rakPAHEL BY . _lweewro »y I ArPRONEL BY
N 15 March 19’49
«hicetr  BASIO FLIGHT SRITERIA = PACK 0N .
' [
' .
i
PART 11]=C=2
]
2. 5° Yaw  Vp v} = 313 mph |
t
GN -[Cn +0H +0u +01] 1‘1 ¢
PO B W ¥ BT B E
) l C \{ g !‘
C. 0. Posttion | Oy . O, Ny % (OHA-T/ 1) ;
i .00007 | .00377 | .00292 . 00087 .00763
2 .00008 | ,00394 .00300 .00095 .00787
& .00007 | 00377 ,00292 .00087 .00763 ,
.00008 | ,00394 .00300 .00095 .00797 b
5 .00008 | ,00383 .00294 .00030 .00775 ‘i
6 .00008 | ,00380 .00294 00089 Mooyt !
From refsrence (5) pages LLO and i1l we shall use an
overall interference factor of .65 for yawed conditions.
!
Conaidering interference effects! P = .55 '
C. G. Position (GN‘_T/I) cNA—-!‘
1 .00763 . 00Lg7
2 .00797 . 00518 3
3 .00763 .00L97 ! :
y .00797 .00518 t .
5 .00775 .00503 . :
6 L0071 . 00501 F i
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PART IIl-D

D. Y 1 T [ ~— Tabe N

This section covera the deteraination of the vertisal tail
loads as required by the design criteria requirements.

The vertical tail loads are determined for the following
conditione, flaps and gear up,

(a) A slde sust of 50 fps at VI3 = 250 mph with initial
Avt 80

(b) Zero ysw with one engine dead and the other engine
dslivering take-off power for speeds up to Vis = 250 mph

(¢) Zero yaw with one engine dead and the other engine
delivering military power at V (27 & 190 mph) !
for this condition plus a side gust of 30 fpg. i
(d) TFive degrees yaw with resulting rudder deflection at
Vp (VY7 = 313 mph)
(e) Five degreess yaw with gero rudder deflection at 9 (Vvs =
313 mph).
A summary of all loade is presented in a tables following the
calculations.

All loads given herein are for one tail only. A comparison
of the aerodynamic characteristics of the XC=120 vertical
tail as dvtermined in reference (1) with the merodynamic
characteristice of the modified vertical tail (upper portion
only) of the C-119B as determined in reference (12) indicates
that approximately 84% of the total loads ehown are carried
by the upper portion of the tail.
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PART Ill-D t
Vertical Tail Loa;d for a Side Gust of 50 ft. per Second at !}
VYo = 250 mph with Initial oy, ® 00 |
i
— : i
VYo = 250 mph g = 159.8 :
initial < gy =2 O° ‘
_El = 1.024 figure 65 reference (1) ,L
q
:
{
Aavt =2 =850 _ = 1364 = T7.8°
ve v 250 x 1.567 }
[
Avt = 0-7.8 =T.8° dr 30°
7 vt Copp = 15(.056, 4 + 02695 )
17 vt COVT = '328 b
r % o rex St oxs, :
Lyp = .328 x 159.5 x 1.02% x 99.6
t N
Lyp 2 5346 1ve. (each vertical tail) i :
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' Subject: -~

BASIC FLIGHT CRITERIA - PACK OXN

PART 11I-D

Vertical Tail Loads with One Engine Dead and_the Other Ingine
Deliverine Military Power at V V5 T 190 mph Plug & Side Gust
of 30 Ft. ner Second at Zero Yay

Logvy due to pust = "—""130 132.%7 = ¥ o5 = teae
C. G. Location @ =nd G ® ana ® ®
CNL-T -.00h95 -.00L95 -.00495
ONg -.004395 -.00L95 -.00495
3r -3.67 -3.8 -3.75
q 92.5 92.5 92.5
g /e’ 1.055 1.055 1.055
a4/ 1.00 1.00 1.00
Tntttal o vy 0 0 0
Initial X v¢ 0 ¢ Y
Cuat . + - + - + -
Effectiveyy $6.1 6.1 +6.1 -6.1 +6.1  =f.
Effective ., +6.1  -6.1 +6.1 6.1 +6.1 -6
n vt OCyp * $.182 .33 $.180  -.333 +.181 -,332
7n vt Oopp $.182  -.331 +.180 =.333 $.181 -,332
Leg o 1bs." 41770 -3220 +1750 =320 #1760 -3235
Lyy » lbs. 41676 ~30U45 $1660 -3070 +1670 -3065

* Indicates vertical tail in slipstream of operating engina
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PART III-D
Vertical Tail Loads for § Dugreees Yaw at VO % = 313 mph
C. G. Location : 1 and 3 2 and U : 5
0 .00k .00518 | .00
Yor 97 51 | 503
Cye ~.00497 -.00518 ; ~.00503
q #/1e.° 250 250 | 250
9t/ q 1.016 1.016 1.016
or -5.3" =5.0 -5,18
A v 4,33k ; b33k 4,334
‘ = vt C0yy L0748 i .0810 .0775 .
L yp, 1lbs. 1880 2040 1950
Verticul Tail Loads with Zero Rudder Deflection at 5 Degrees Yew At
Vdi = 313 mph
Ny .00g7 ; .00518 : .C0503
Cyp ~.0119% -.01161 | -.01182
Ox, -.00697 | -.006)43 -.00679
q 250 i 250 l 250
a:4/q 1.016 1.006 i 1.016
:
Sr 0 ; 0 | 0
vt b.334 | 4,334 4,334
: 1
™ vt Coyn .1820 .1820 | .1820
Lyp . lbs, L5820 4580 i 4580
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' Subject: -

BASIO FLIGHT CRITERIA ~ PACK ON

PART III-E

E.

~ . ! RESISED

Rudder_Tsb Loads

Rudder tab loads were determined for maximum tab deflections
at Vp (313 mph).

For both rudder trim tab and rudder spring tad the loads as
determined are maximum loads. For elther tad the loads did
not exceed the minimum specified design load of reference

(2).

It is thereforse advisadle to design to the minimum specif-
ication value of 50 lbs. per sq. ft. for each tabd,
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‘ Subject:. . BASIC FLIFT _CRITFSRIA - PACK ON ke SED !
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!
PART I1l-8-1 [
| 1. Rudder Trim Tab
|
Using the same load distribution for the rudder trim
tab as for the elevator trim tah (londing as svecified { ‘
by refersnce (2)) the rudder trim tad loads are determined ) 1
for maximum deflection at Vp (313 mph). P )
The rudder trim tab hinge moment ias deterained as followe: \
¥
- d
E’tt"'——c}}‘n&' 3rttxq_&'_t_15 Xort
d o Tet t
Ttt Q
. - - - i
j 5 ryg = 3.01 aq. ft. cryy, = 673 ft.
‘ S Ty naxdmum z 15° t 20  page 17 refsrence (1)
I
q
‘ d oBr .
: ———ZTtt 4 -.0043 per degree page 2U6 reference (1)
; 45 ey, s
| . q = 2u8 t = 1.015 figure 65 reference (1) :
" q
B, = -.00L43 x 17° x 248.0 x 1.015 x 3.01 x .673
! .
, Hr‘t 2 «37.5 ft. lbs. i .
v ¥ -
.i Nrtt 2 -Hrt - -3.}]4 x Hrtt } ‘
-(L/q x .673) g
!
‘j Bryy = «2.3 x =37.5 o
) = 125 1dva. f’ '
: i
} it = 129 = U41.5 1be. per sq. ft. st trim teb ares %’ :
{ Sty 1.01 r;
oo
P
) : .
; { {
~ .- | <
i - —— 4 N
I [ | |
d“-’*'t—‘-—-—r—-—ww-——-;x.z-v—ﬂ_ . - e . A = R' ! i
|
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} | ...  BASIC FLIGHT CRITERIA - PACK ON

]

XC-120 I
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_— REMIKSED

PART Ill=E=?

2. FRudder Spring Tab

The load on the rudder spring tab is determined for the
game coudition of maxlzumn deflection znd Vp (313 mph).

The rudder apring tad hinge moment is determined as follows:
By = 4 CEr, Srgy XA X g x Sry o x Creg
a3 Tet

Sr.t =1.66 sg. f1. Op

v

at = 673 f¢.

Sy z 17.5° + 20 page 17 reference (1)
st maximum

‘ d 38,.“ = =.0043 per degree page 246 reference (1)
d: L
st

q = 2u8.0 %y o 1.015 figure €5 reference (1)
q
Hrgy = =.0043 x 19.5 x 248.0 x 1.015 x 1,66 x .673

M, = "13.42 ft. lbe.
Br,, = ~3.34 x «13.42
nr't = U5 1bde,
_Z;:-_t - I—LLEE = 27.1 lbs. per sq. ft. of spring ted area
ot '

: l',\uusl PAGE 354
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i
FART IV =
ASSYMATRICAL FLIGET - ROLL

The rolling moments, rztes of roll and mll wing and aileron
loads will be the same ap those ottained in refersnce (5)
Part 1V,

Thia ie a coneequence of the simllarity of the XC-120 and

C-119B wing and aileron confirurations. In addition, the

eritiecal sneede and aseoriatedrates of =cll ere the same

for the two airrlanes. The differences in confipuration of

the two alirnl=nes will not &ffesct any of the lateral stadbility

derivstiver nor the nileron nower, Only the valua of the

angle of ntteck of the wing for a given airplane 11ft

. coefficient will change, due primarily to the change in

e #ing incidence and airnlene configuration, Thie change is . ‘

i only |
‘ A X E 100

winich would gifeot only the alleror louds, snd dbeozuss of its
emall value, 1t may be neglected,
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