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PART I-A

1 A. LETRODIQTION

] It 1e the purpose of this report to deteramine the

. aerodyramic characteristics of each of the component
parte of the X0=120 airplane. No attempt is made in
this report to determina the characteristice of the
complete airplane.

Yor convenience the report is divided into three parte.
Part 1 consists of general information and includes &
oomplete summary of the physical and aerodynamic charscter-
lstics of the component parts, Part Il presents the cal~
culations and explains in detail the method of calculation |
of the asrodynamic ocharmoteristics, and Part IIl presents ]
a complete liat of all references.

o~

Fower on oonditions refer to military power only and
flaps down condition is for 40° flap deflection cnly,

The X0~-120 airplane is a modified version of the 0O=119B
airplane and features 8 detachadle ocargo compartment with
both front and resr loadirg provisions,which is called the
*pack”,The compartment provided for pilot and crew wémbers

is of course not detachable znd is designated "ocrew nacelle®.
The fuselage consists of the "pack® plus the "crew nacslle".
Due to the peculiar configuration required for the datachabdle
‘pack®, & quadricycle landing gear is required. Wing
incidence has been increased from 3° (0-119B) to 7° at the
wing root chord,

FA- §OC-273 - -
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pate July 9, 1948
Subject:— .. BASIO AERODYRAKIC DATA = = oo | REVISED

PART I-A

This report is one of a serlies of reports in which

the characteristics of the component parts are summed
and expanded in order to defins the operating character~
istice of the complete airplane. The complete series of

reports are as follows.

Fairchild XNo, Model Mtle
R107B-001 XC-120 Estimation of latersl Stability
Derivatives.
R107-012 X0-120 Basic Aerodynamic Data
R1C7-013 XC~120 Maneuvering Horisontal Tail lLoads
Yolume I « Pack On
Volume 1I = Pack Off
R107=-014 X0-120 Basic Tlight Criteria
Volume I = Pagck On
Volume II < Pack Off
R107-015 X0=120 Alr Load Distribution
Volume I =« Pack On
Volume II = Pack Off
R107-016 X0=-120 Performance Calculations
R107=-017 X0=120 Analyeis of Wind Tunnel Deta
R107=-018 X0-120 Analysis of Stability and Oontrol
Volume I = Pack On
Volums II = Pack Off



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

*¢

ABEBOTTAEROSPACE.COM

k\i:'-u ALY [y

 mop-012_ P RO L AR e Dobronsmon PAGES| PAGE 3
XC=120 | rnxranszp =y CHECKED BY APPROVED BY
paTe  July 9, 1948
e BASIC AERODYNAMIC DATA ; e REVISED. oo
PART 1-B

The nomenclature and sign convention used in this report
is the same as in Part I-B of reference (1) with the follow=
ing edditions.

SIMBOL DERINITION URITS
>n Angle of attack of crew nacslle with respect
to the relative wind. Degrees
ABREAS
b Maximum frontal area of crew nacelle sq. ft,
Py Plan area of crew nacelle sq. ft.
8y Side area of crew nacelle eq. ft,
COFFFIQIENTS
Ooy Crew nacelle side force coefficient
OD‘ Crew nacelle drag coafficient
OLH Crev nacelle 1ift coefficisnt

0“1.25 L, Crew nacelie pitching moment coefficient
about its quarter length point.

Gun 251 Crev nacelle yawing moment coefficient
iy n sbout its quarter length point.

Oxn Crevw nacelle force coefficient parazllel
to the thrust line.

Czl Crew nacelle force coefficient perpendicular
to the thrust line

!x' Orav nacelle engineering drag coefficient =
Dy /v2

FA- BOC-27
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MODEL XC~120 | pmEranxn sy CHRECKED BY APPROVED BY
> pate July 9, 19us
A1 Subjeets— BASIC AERODYMAMIC DATA REVISED. . ..o oo
3
PART I-B
SIMBOL, DEFINITION UNITS
DIMENSIONS
L, Overall length of crew nacelle ia. or ft.
TORCES
Cy Crew nacelle cross force (cross wind) 1bs.
Dy Crew nacelle drag - parallel to relative wind 1bg.
Ly Crew nacelle lift-perpendicular to relative
| wind. lvs.
Ny Crew nacelle air force pitching moment 1lbs.
Ky Crew mmcelle air force yawing moment 1lbe.
Xy Orew nacella force parallel to the thrust
line. 1bs.
iy Crew nacelle foroe perpendicular to the
thrust¢ line. 1lbs.
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MOD! X0-120 FREPARED BY CHECKED BY APPROYED BY
P
C ‘| vaTE July 9, 1948
1 Subjects— BASIC ABRODYNAMIO DATA REVISED. . . ... ... ..
PAR?T -0

PHYSICAL CHARAOTERISTICA

This section summarizes all of the physical characteristics
of the component parts of the airplane. These data are
tabulated on the following pages and have deen ussd to
deternmine the aerodynamic charaoteristics of the component
parts.

Tae general angular relationships nf the wing, crew nscelle,
boom and fuselage are as followe:

Ae =zLo +7°
dy =Ly¢ 2Ky, Ty _ -

e

FA- 8OC-27 |
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PART 1=0-2

2. wING

APPROVED BY

DATE... Ju8ly 9, 1948

REVISED

The following table summarises the physical characteristice

of the wing, flaps, ailerons and aileron tabds.

ey

YALDR

Area - Total
One outer panel
One center panel

Span - Total
One outer pansl
One center panel

Chord - Mean Aerodynamic Chord
Mean Aerodynamic Chord = Outer Panel
Kean Aerodynamic Chord - Center Panel
Root Ohord
Theoretical Tip Chord
Bquivalent Tip Chord
Chord a¢ intersection of outer and center panels

Location -

horigontal distance from L.E. of root chord

vertical distance from L.E. of root chord

horisontal distance from L.E. of root chord

vertical distance from L.B. of root chord

madg - horisontal distance from L,E, of root chord

Dac, = vertioal distance from L.E. of root ohord‘

Leading edge of interseoction chord aft of leading
edge of root chord

Leading edge of root chord above leading edge
of intersection chord

Leading edge of equivalent tip chord aft of
leading edge of intersection

Leading edge of equivalent tip chord adbove

leading edge of intersection

Leading edge of theoretical tip chord aft of
leading edge of root chord

1447.25
420,267
303.36

109.27
433,075
222.562

168.28
147.10
197.62
214,87
106.98
109.25
179.29

18.64
14,58
-16.20

27.11

«12.34
6.90
14,23
25.45
28.03
20.1%

43.16
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4 | 2eopm, X0~120 | rnxrazzn »y CHECKED BY Arrmoven By
‘ pate . July 9, 19¥8
X Sublecti—.... BASIC AZRODYBAMIO DATA . .
PAR? I-0-2 (Cont.)
ITEM SYMBOL YALUD
Looation -
Leading edge of theoretical tip chord abdove
leading edge of interssction chord dey 20.78 1in,
Root chord section a.c. aft of leading edge xﬁ.L . 52.00 in.
Theoretical tip chord section a.c. aft of L.B, x"; * 69.36 in.
.0.
Aerodynamic center of wing, location aft of lead-
ing edge of root chord 61.7 1n.
Location in percsnt of MAC, 25.6%
Miscellaneous
. Airfoll sections  Root NAGCA 2ulS
} Tip (Theoretical) NAGA LLO9
Aspect Ratio Ay 5.2%
Taper Ratio TRy .50
Angles ‘
Root chord incidence to thrust line is +7.0¢ !
Theoretical tip chord incidence to thrust line EYS +B.0°
Geometric wing twist P -4, 00 J
Root chord angle of zero lifg e Y «2.00 |
Theoretical tip chord angle of gero 1ift =10 -3.90 |
Asrodynsmic wing twist évt «2.1° i
Sweepback at 4O% chord line o° i
Oathedral - 40% chord plane center panel 6° 27' 10.3* |
Dihedral = UOL chord plane outer panel 20 Lt 39,60 i
i
{
. {
¥ .
' 2
|
. X !
q )
FA- ROC-2D
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REPORT NO. R107=012 F,,A,','}gg,l,g on'?J-R.CEﬁI- ?oLYo‘nffligN PAGES| PAGE 9
MODRL, XC=120 | ramraxzn »y CHECKED BY APPROVED BY
DATE. ..J91y 9, 1948
Subject :—— BASIC AERODYHAMIG DATA REVISED..
PART 1-0-2
ITEM STMBOL VALUB
ILAPQ
Type = Blotted
Area - Total 100 sq. f¢t.
One inboard flap aft of hinge line L 2 14.55 sq. ftd
One outboard flap aft of hinge line 8¢, 15.45 sq. ¢t
One indoard flap forward of hinge line Sfib .75 sq. ft.
One outboard flap forward of hinge line Bf% 11.2%5 esq. ftd
Span - One inboard flap bey 65.2 1in.
One outboard flap e, 85.0 14n.
Chorde = Inboard flap aft of hinge line (average) ofy 30.6Y4 1in.
Outboard flap aft of hinge line (sverage) of, 24,26 in.
Inboard flap forward of hings line (average) ofyy 19.74% in.
Outboard flap forward of hinge line (aversge) og% 19.74% in,
Logation - Along semi=sgpan 2 E
Inboard end of inboerd flap L1,
Outboard end of inboard flap l&gs
Invoard end of outboard flap
Outboard end of outboard flap 75‘4
Angles - Maximm deflection Jr + uo°
AILERONS
Type ~ Prise
Area - Total 112.0 eq. ft.
One indoard aileron aft of hinge line Say 26.10 sq. ft
One outboard aileron aft of hinge line Baq 16.85 sq. f4
One inboard aileron forward of hinge line s'ib 8.10 eq. ft
One outboard aileron forwerd of hinge line 8% 4.95 sq. £%}
Span - One inboard aileron day 163.1 in.
One outboard aileron ba, 136.0 14n.
Chord - Inboard aileron aft of hingse line (average) Cay 23,045 in.
Cutboard aileron aft of hinge line (average) Saq 17.750 1a.
Inboard aileron forward of hinge line (averags) . c.’_b 6.806 1in.
T Outboard aileron forward of hinge line (tnraco)l Sacy, 5.148 4n.
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REPORT NO. R107=012 F&'.ﬁg&l:%lzxo‘ﬁnkf’ﬁnm;r- &lh’.ﬁ&“ “GESI PAGE /O
MODNY, " X0-120 | preramgn sy CHECKED BY APPROVED BY
™
M Subject:— .. BASIC AERODYNAMIC DATA REVISED._. oo
PART I-C-2 (Cont.)
ITEM SIMBAL VALUR
AILERONS  (Cont.)
Location -~ Along semi-span 2 ¥y
Inboard end of inboard aileron By 469
Intersection of inboard and outboard ailerons 125
Outboard end of outboard aileron .940
Angles - Inboard aileron g . +12° = 24°
Outboard aileron s +120 = 240
ALLERBON IRIN TAR
Ar“ - 5“t 2.72 8q. ft.
Span - b‘“ 49 in.
Chord = Aft of hinge line c.“ g in.
Looation - Along semi-gpan of right wing 2
\ —ix
4 By
Inboard end of trim tad 5515
Outboard end of trim tad .6320
Angles - Maximum deflections 8’." 4+ 15@
ALLERON DALANOR TAD
Area = Ons balance tad Sayy 2.7% sq. f%.
Span - One dalance tad b.“ k9.29 14n.
Chord « Aft of hinge lins Oapy £ in,
Location - Along semi~-span of each wing 2 Ty
Inboard end of balance tab By 4840
Outboard end of dalance tad -5575%
Angles - Maximum deflections J." +36° - 16°
)

FA- ROC-23
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REPORT NO. R107-012 F(;‘rlr'}lg(‘l:lll}; Eno‘txl-R.CFmA FN'TI ?J.‘.YJ.?%&N

PAGBS] PAGE //

MODRL IO-IEO PREFARED BY CHECKED BY

APFPFROYED BY

~

Subject — BASIC AERODYNAMIC DATA

PART I-C-3

3. JUSELAGE

paTE . July 9, 1948
REVISED. . oo

The following table summarizes the pbysiocal characteristics

of the fuselage.

TP SYMBOL VALUE
TUSKAGE
Area - Frontal Te 175.3 eq. ft.
Planform Py 579.0 sq. ft.
Side Se 801.0 sq. ft.
Length - Ly 55.94 f¢t.
Miscellaneous -~ Maximum width 11.5 f¢,
Maximum depth 17.28 fs.
Looation of wing
Chord line aft of fuselage nose 370.0 1inm.

The fuselage consists of the comdination of crew nacelle and

pack,

FA- ROC- 2
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REPORT NO. R107=012 orllﬁl%«(‘llinll.% %ﬁ;ﬁf}}g&g ?onyou.ugo(iN PAGES | PAGE /2
MODEL XC~120 | rrerarEp BY CHECKED BY APPROVED BY

Subject:—....... . BASIC AERODYNAMIC DATA . .

PART I-C-3A

3A, Crew Nacelle

DATE July 9, 1948 .
REVISED . o oo

The following table summarizes the physical characteristics
of the crew nacelle.

ITEN SYMBOL VALUR
CREW NACELLE
Area - Frontal ) 58.8 sq. ft.
Planform P, 450.0 sq. ft.
Side Sn 271.0 sq. ft.
Length - I,n 50.2 ft.
Miscellaneous - Maximum Width 10,0 ft.
Maximum Depth 6.9 ft.
Location of Wing 40% Chord line
Aft of Crew Nacelle Nose 101.5 in,

FA- 8OC- 27
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REPORT No. R107-012 -~ F et e seh I Y PAGES| PAGE /3
MoDEL X0-120 , PREPARED BY CHECEED DY AFPROVED BY
I 1 pate.. JU1y 9, 1948
1 subjeet:—.... BASIC AERODYNAMIC DATA REVISED......o.o.oo 8.
PART I-C-k
4. BOON§
The following table summarizes the physical characteristiocs
4 of the booms, power plants and propellers. Note that values
41 as shown here are for one of each item.
-
1TEM _SYMBOL, VALUE
00K
3 Area - Trontal Fy 40.76 sq. ft.
Planform Py 312.5 sq. ft.
31de Sy 363.2 eq. ft.
, Length ~ Iy, 68.2 rt.
1%
Miscellaneocus = Maximum width 6.25 14
k Maximun depth 7.35 f¢.
Location of Cp of propeller aft
of fuselage nose 162.09 1in.
Location of O of boom outdboard
of centerline of fuselage 175.00 in.
POWER PLANT
. Pratt & Whitney ~ R-4360-20
PROP
Type - Hamilton Standird 2H1773=-24
Areas - One propeller disc Tp 178.2 sq. ft.
[ - Dismeter o, 15 ft. 1 4n.
s Number of Blades - Y

FA- E0C -2
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'
: saron wo. aio7-o1z TARCHIEDATFCEART DIVISTON o [rior 7%
Moo | rnuransp By cEpcLED BY _ArreovEp By
:‘ ) DATE. . July 9, 1948
“ )| Subjectr—..._ BASIO AXRODYNAMIC DATA REVISED

¥ The following table summarirzes the physical characteristiacs
of the horizontal tail, elevator and elevator tads.

3
1T SYMBOL YALUD
HORIZONZAL TAIL
., Area - Total 8ny 346.2 sq. f%.
. Span = Total Bpy 450.0 ia.
J Betveen § of fins bmf 350.0 in.
[ Outboard of § of fins (one tip) bhe, . 50.0 in.
» 3 ) Chord = 0f center seotion Shtg 117.7% in.
At theoretical tips °ht“ 110.2% 1in.

Miscellenecus - Horigzontal tail length from ¢
chord point of wing center section

to & chord point horisontal tail| 1p. 47.5 r¢.
. Agpect Ratio Ang 4,05
; Taper Ratio TRpe 1.0
Airfoll section NACA OOl
Angles - Angle of inc!dence of horisontal tail to int 1.0°
thrust line.
ELEVATOR '
‘ Area = Aft of hinge line 8, 83.616 sq. 1%,
] Yorward of hings line to L.E. of elevator s’b 30.245 aq. ft
Span - L1 303.0 inm.
Chord = Aft of hinge line Ce 38,25 in.
Yorwvard of hinge line to L.B. of elewvstor Sep 14,14 in.
Angles = Maximum deflections o(. + 25° < 359

. FLEVATOR JURING TAR
4 Aroa -~ 3.“. 3.83 aq. T4,

FA- §OCG-23 .
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REPORT No._ R107-012 "ot Hhadt b P s SR DALISION e
~ MODRL XC~120 | rreranzp »y CHECKED DY AFFROVED BY
: pate July 9, 1948
) Subject :— BASIC AERODYFAMIC DATA - 1:3 530 17 1 1 SOOI
PART I-0=5 (Cont.)
ITEM SYNBOL VALUB
4 ILEVATOR SPRING TAB (Cont.)
} Span - b'-t 92.0 1in.
Chord - c.lt 6.0 in.
Angles = Naximum deflections O(‘Jt 2220 . 129
_NLEVATOR TRIN TAD
- Span - LTy 130.5 ia. :
i Chord- c 6.0 in.
M °st "
Angles - Maximum deflections J’tt $ 259 = 10°
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REPORT No, R107-012 FAIRCHILD AIRCRAFT DIVISTON

OF FAIRCHILD RNGINE & AIRFLANE C(VVRPFORATION

PAGES| PAGE /g

wobmy, XC~120 | rnxranzp v cupcuED BY AFYROVED BY
:" J vaTe. July 9, 1948
J Subject :— BASIC AERODYHAMIC DATA 113517 13 1 » T .
PART I-C-6
6. YERTICAL TAIL
The following table summarises the phyzical characteristioce
of the vertical tail, rudder, and rudder trim and spring tads,
‘i Note that all data shown are for one item.
i ITIM SYMBOL YALUB
YERTIGAL TAIL
Ares - Sy4 99.6 aq. ft.
Spen - Total Bys 200.0 1in.
Above horigontal tail intersection byt upper 140.0 1n,
Below horisontal tail intersection § lower 60.0 1n.
! Chord -
% At intersection of horiszontal and .
ﬂ vertical surfaces Svio 97.5 {&n.
A J At upper theoretical tip Syt 39.0 in.
t4 upper
At lower theoretical tip Svtet lower 72.43 in.
Miscellaneous = Aspect ratio Ave 2.79
Taper ratio -~ upper TR, upper .h00
Taper ratio = lower % lower .T64
Airfoll section RACA 0012
RUDDIR
] Aresa -
Aft of hinge line 3 50.25 sq. ft.
Yorward of hinge line to leading edge
of rudder Sry 17.43 sq. ft.
Span = Above horisontal tail intersection by upper 138,66 1n.
Below horisontal tail intersection r lower ' 60.0 1in.
Chord =
Aft of hinge line or 2.0 r¢.
Forward of hinge line °ry .6 f%.
Angles = Maxiwom deflections o + 3g0
S
EUDDER IRIN TAD
-‘-1‘.‘ - srt‘ 3.01 q. f‘-
( Span - perpendicular to thrust line brys 53.635 in.
Chord - parallel to thrust line o T 8.077 in.

FA- 80C-273
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wsront vo._mio7-012 "A S E LA CEALE BIVITI0N e W,
: MOD! PREPARED BY CHPCKRD PBY AFFROVED PY
: . DATE. .J8ly 9, 1948
S A Subject:— BASIC AXRODYNAMIC DATA REVISED.....
PAR? I-C-6 (Cont.)
ITEM SYNBOL TALUB _
KUDDER TRIM TAR (Oons.)
Angles - Maximum deflections J"tt : 150
RUDDER SPRING TAB
Area - S’-t 1.66 sq. ft.
¢ Span = perpendicular to thrust line br" 29.666 1in.
’ Chord - parallel to thrust line res 8.077 in.
Apgles - Maximum deflections J’nt + 17 50
5 - o |
.l/'// :
1
|
]
[
|
; ] 1
3 |
= - 4
- ,
FA- ;.2 1l
/ gOC
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REPORT NO. B107-012 "oy ViCAILs Bxcine s Atiruans CoRFORATION \ PAGES| PAGE /8

¥oDmL, X0=120 | rmeranzp_»y CHBCKED BY APPROVED BY

-
July 9, 19u8

L BASIC AERODYNAMIC DATA DATE.. JWT. ¢ 22
REVISED

Subject (. ..

PART I-0-7

7. LANDING GMR :

Due to the special configuration of the XC-120 airplane
(with removable pack) a quadricycle type landing gear

1s used designed to hold the airplane in a level altitude
without the aid of a separate nose wheel,

| The landing gear consists of two four wheel sassemblies,
one on the forward portion of each boom. Each assembly
i consiste of a pair of dual rear or main wvheels equipped
) with 15150 x 20 low pressure tires and dual front or
auxiliary wvheels esquipped with 11:00 x 12 lov pressure

{/ tires.

- LAy

FA- BOG-273
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REPORT NO. R}07=-012 F&',ﬁgm" i!LEEN‘ﬁ,R!LI},é,gL g,L!J,%;g,N PAGES| PAGE /®
mop X0-120| rnxranzp oy cHBCRED BY ArvRovED BY

DATE.... July 9, 1948
Subject s— BASIO AXBODYMAMIC DATA REVISED

PAR? 1-D

SUMMARY OF ANRODTNANIC OPARACTERISTICS

DOVER-OFF

This section summarizes all of the pover—off aerodynmamio
characteristics of the component parts of the airplane.

These data are tabulated and/or shown graphiocally on the
followirz pages.

The calculations and basic data used in determining the
serodynaric charsctaristice summariszed in this section
may be found in Part II-A,

)]
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REPORT NO. R107-012 F«ﬁvlrl}gc};lnil.%gxcﬁx!lnacsﬁ;r! Bluyo'nf’é&N PAGES| PAGE 20
MODEL XC~120 lnnnln BY l c;m BY APPROVED BY
: N pATE . July 9, 1948
- M Subject:—. BASIO ATRODYNAMIG DATA - 135319 €7 ) 1 S
PART I-D~1 o
3 l’ .
| 4
1.. WING UNTLARPED
The following table and figures summariszes the power-off
asrodynamic characteristiocs of the unflapped wing,
t MAC,, 168.28 inches
b, 18.64 inches
Vo =14.58 inches
4
oy c .08
"-5\, _ a = L"’(o 42 per degree
3. J {' -2'1°
Xg (Ly = 0) -~1,13°
AC, 25.6% of MAC,
0 -.0630
Mo ' _
Positive Op, 1.401
Fegative OL, -0.567 |
oll' ¥ /o(co 0000075 per degree !
|
{
i
!
g . ) |
|
!
FA- BOC- 273 A
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2. YING FLAPPED

REPORT NO, R107-012 T et CH LD AR A R e ona PAGES | PAGE 2§
JoDEYL, X0-120 Jnnnm BY CHRCKED B APPROVED BY
pate  July 9, 19L&
Subject:—. . BASIO AERODYNAMAC DATA REVISED. . oo ,
FART I-D=2

The following table and figures summarige the
powverwoff serodynamic characteristics of the

flapped wing.

fwe = g N
o(o (L\ﬂ' = 0)
A va

OMLO

Fositive 01, i

.0842 per degree
25.6% MAC,
-.1497

1.762

FA- §OC-273

Yor charecteristios in yaw ses discussion of Part Il=Ae2em,
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REPORT NO.
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PAR? I-D-3

3, AILEROMS

The following tables and figzures summarize the power-off
aerodynamic characteristics of the allerons. Note that the aero-
dynamic characteristics are different for up and down aileron
deflections. .

DOWE_AILERCW

.00572 ﬁer degree

~.0069 per degree

~.0054 per degree

.0316 per degree

per degree

per degree

UP_AILERON

—p—— o —_—

.00607 per degree

«.0073 per dogro;-~

per degree

per degree

per degree

per degres
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PART 1-D=l
4, AILEROR TABS
The following tables and figures sumnarize the power-off
aerodynamic characteristics of the aileron trim and balance
tadbs.
ZRIN TAB
ey 01248 per degres
5 ( e(;tt
[ N
1 1 e "(‘tt -,0045 per degree
=,0009 per degres
H‘J‘tt
Oy «.0022 per degree
Rttt
BALANGE TAB
10(‘1’% .011kL per degree
P
<-—h)of .0000935 per degree
27 ap
Og =.0021 per degree
. J‘bt
oa.bt J ot ~.0017 per degree
]
L N
FA- 80C-27
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PAR? I-D-5

5. UTISELAGE

The following figures summarire the power-off
aerodynamic characteristics of the fuselage
(crew nacelle = pack combination)

Opp, at oz = 0° = .0991k% based on
the maximum oross sectional area of the fuselage.

Characteristics in yaw - ses discussion in Part ll-A-5g.
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Y
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FA- 80C- 2.3

5A.  CEEW MACELLM

The following figures summarize the power-off
aerodynamic characteristics of the crew nacelle.

Opy 8t o, 2 0° @ .12286 based on the m ximm cross

sectional area of the crew nacelles.
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P .
RSN Cil ke
XEPORE Wo. FAIRCHILD AIRCRAFT DIVISION PAGES| PAGE 50

ArTROVED BY

" 3
L [ Subject—

BASIC AEROUDYMAKIC DATA

FA- 8OG-27

PAR? I-D-6

6. BOOM

DATE.. Jnl, 90 1’“

REVISED...

The following figures summarize the power-off

asrodynamic characteristics of the doonm.
that the data shown are for one boom only.

Cpy at Xp = 0°

cross sectional area of one dboom.

Note

e ,1884L4 based on the maximum

Characteristics in yaw = see discussion in Part

11-A-6-g.
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, REPORT NO.

FAIRCHILD AIRCRAFT DIVISION

r

PART I~D-7

7.

HORIZOFIAL TAIL

The following table and figures summarige the
power=off asrodynamic characteristi-s of the

horisontal tall.

R107=012 ~or FAIKCHILD ENGINE & AIRPLANE CORPORATION PAGES | PAGE &5~ 7
AODEL X0=120 l PREPARED BY CHECKED BY APPROYED BY
paTe. July 9, 1048

REVISED .. ...

a/ht Je

7( ny fOr 1ift only

Loty

o“ﬂrdf. about A Cp¢

A Ong
Ae/q
"o e
oot nt
iny

.0530 per degree

=.545 per degree
.85

=.0073 per degree

25% of ong,

1.00

=.0018 per degreo

=.0007 per degree

4+1,0°

.
e

FA- GuC-27

Yawing moment due to yaw assumed to be negligible.
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FAIRCHILD AIRCRAFT DIVISION

Or FAIRCHILD ENGINE & AIRPLANE OCORFORATION

MODREL,

X0-120 | roxransp sx

1 Subjects—...

CHECKED BY

REVISED....

PART I=D=8

ELEVATCR _TADE

The following tables and figures summarize
the power-off aerodynamio characteristics of
the elevator trim and spring tabde.

TRIN TAB
.00
cl,m. J." 238 per degree
Og. J‘tt ~.0034 per degree
Og
ottt J.“ «.0060 per degree
o ne J.“ =,0385 per degree
SPRING TAB
0y, .00172 per degree
= Sq¢
OE. J ~,0025 per degree
st
Ox. =.0060 per degree
8t Cagt
a/ht J “t =.0278 per degree

FA- §OC- 2>
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PAGE g7

X0-~120 | rreranen By

Subiect:—. ...

AFPROVED BY

BASIC AERODYNAMIG DATA

9. LERIICGAL ZAIL

The following table and figures summarise the
powver=off asrodynaaic characteristics of the

vertical tail.

paTe Joly 9, 1948

REVISED

00 o« yy .0560 per degree

Ayt Sp - .h80 per degree
4 vt for side force only .75

ONyp /., about Alyy =.00314 per degree

ave/q 1.00
C¥ flaps wp
Gy fleps dowm

107 per degree

072 per degree
°g,_ Se «=,0049 per degree

-.001
ogr«" 5 per degres
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MODEL XC-120 I FREPARED BY l CHECKED BY APFROVED mY
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> +* 1 Subject:— BASIC AHOD!!}’.‘?G DATA REVISED. ..o
‘N oty
g
.*I-_ w '! -.
i e
e 3
FART I-D-10 iy -'-!'
% Y. i
10. RUDDER TABS
The following tables and figures summarige the
powver-off serodynamic charscteristics of the
rudder trim and spring tadb. Note that there
is one rudder trim and spring tad om each
rudder.
s-‘; 1
EUDDIB TRIM A3
t {/ ccﬂ‘ L T .00277 per degres o
: | 0 =,00 er degree e
E L & Er tht 3“ P &r &
[ -
‘ o} «=.0043 per degree
7 IR 1
: vt ret ~.,0608 per degres .’ 1
y EUDDER SPRING TAD
] - 4*:
- o . |
i c',Jr“ 00166 per degree !
; A
r !
S c «.0021 per degree s
_-' Br Jr"
% c ~.0043 per degree
B Kr't "rr't .
. Xyt &.“ -.0364 per degree
~
:;' t
ks
e 1
}‘%% !
';‘, FA- BOC-27
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Subject :—

X0-120 APPROVED BY
DATE.. . Jaly 9, 1948
BASIC AZRODYNAMIO DATA REVISED

Fa- Boc- 25

PART I-D-11

11.

LANDING GRAR

The following data are the basic power—off
serodynamic characteristics of the landing
ZOAT.

°D¢ (one) < .0328 based on wing area
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PAGES| FAGE 78

CHECKED BY

BASIC AERODYNAMIC DATA

FA- ROC-23

po—

Part I-B

Summary of Aerodynamic Characteristics Power On

APFPPROVED BY

DATE. July. 9s.

This section summarizes the power-on aerodynamic characteristics

of the component parts of the airplane. All of the power-on character-
istics have been determined for military powver at sea level,

A9L8.. .

REVISED.......................

—
e
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MODEL X0-120 , PREFARED BY CHECEED BY APPROVED BY
() paTe July 9, 1948 :
"7 J-Subject:—. . BASIC AIRODYRAMIC DAPA =~~~ B oo | REVISED [ -
\."
2
PAR? I-B-1 e
y ]
1. Vix Unflapped

The power om aerodynsmic characteristics of the umflapped j
wing ares the same as for power eff as showa ia Part I-D-1 i
except that there ie an incremental 1ift and dreg due to
the slipstream effects on the portion of the wing immersed L
i the slipstream of the propeller.

' g
o

The followimg figures show thess imcremsental values vhich : e 3
are to be added to the power off values to obtaim the total el
powver on characteristics. Il

For the effects of power on the pitching and yswing character-
istics of the unflapped wing see discussion im Parts Il=B-l-a, o
and I1-B=1l~f respectively.
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REPORT No. R107-012 FAIRCHILD AIRCRAFT DIVISION PAGES | PAGE G4
MODEL XC-120 | rrxrarEp ny CHECKED BY APPROVED BY
Subject:—. ... BASIC AERODYNAMIC DATA . . . | REVISED
PAR? I-E-2
2. Wing Flapped

The power on aesrodymamic characteristics of the flapped wing
are the same as for power off as showm in Part I-D-2 wigth the
exception that there is an incremental 1ift =and drag due to

slipstrean effects on the portion of the wing immersed ia the

propeller slipstreanm.

The following figures shown these incremeatal values which are
to be added to the power off values to obtaia the total pewer

on characteristics.

For the effects of power om the yawing characteristice of the
flapped wing, see discussion in Part Il-B-2-f,
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MODEL Xc-120 ’ PREPARED BY CHECKED_BY APPROVED BY :
O pate. July 9, 1948

Subjecti—.... BASIC AERODYRAMIC DATA = | RevisED. :

PAR? I-3-3

3. Allerons

The power om aerodynamic characteristics of the alleroms
are the same &s for power off as shown in Part I=-D-3,

FA- §OC-2
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) 4., Alleroa Tabs

i The rowver on aerodynamic characteristics of the aileron -
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MODEL XC=120 | prerarep BY CHECKED BY APPROVED BY
parg July 9, 19%8
Subjects—.. . BASIO AERODYNAMIC DAPA .. | REVISED. i
PAR? I-3-5
5. Fuselage

The power on serodymamic eharscteristics of the fuselage
are the same as for power off as shown im Part I-D-5.

5A. Crew Hacelle

The power on aerodymamic characteristics of the crew
nacelle are the same as for power off as shown in Part
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6. Booms

MODEL XC-120 PREPARED BY CHECRED BY APPROVED BY
DATE July. 9, 1988
Subject:i—..... BASIC AERODYNAMIC DATA . e et REVISED. . oo

The power on aerodymamic charsecteristics of the booms are
the same as for power off as showa in Part I-D-6
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i ' 7. Power Plant
4 ‘ The braks borsepower characteristics of the Pratt & Whitney
R-4360-20 engine 1s shown on the followiag figure for both
aormal rated power and for military rated power at various B
altitudes. ur
. Iy
-7 3 The power on characteristics of the component parts have :
evd been determined for military power at sea level. &
“#-u
3 //
| 5
&5
Mt
L
e’ v
P -
b
Ll 3
-~ 'r'.
ff;'r_:l'
*
e
! (
FA- BOC -3



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

\
&
i
1

s

-

M Ycnd

£ |

4

M st S 1 8

e

“rbr % - Fuk = Rk - S
Pl \mum nm% 2 by T
- ﬂ-_ .......... U .

Tl

1
-

Lkl

Jiad] _..:..:i.-,;,.l



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

*
]

vEw

+
'3

REPORT NO.

R107-0)2

FAIRCHILD AIRCRAFT DIVISION

OF FAIRCHILD ENGINE & Al

{IPIL.ANE CORFORATION

PAGESI L

96

MODEL
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CHECRKED BY

APPROVED BY

Subjecti—...........

PART I-E-8

8. Propcli er

pate July 9, 198

REVISED

The following figures summarige the aerodymamic
characteristics of one propeller—engine combimstion
with military power at sea level.
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Horizongsl Tail

The power on asrodynamic characteristics of the horisontal
tail are the same as for power off as shown in Part I-D-7.
However, the downwash and dynamio pressure at the herigontal
tail changes with power onm.

The following data and figures show the power effects on
the dynemic pressure at the horizontal tail amd the angle
of attack of the horisontal tail.

for flaps dowa
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10. Xlevator Tabds

The power om aerodynamic characteristics of the .

. elevator tabs are the zame as for power off ges 2N
shown in Part I-D-8
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11. Yergical Tall
The power on aerodynamic characteristics of the vertical
tall are the same as for power off as shown in Part I-D-9.
However, the sidewash and dynamic pressure at the vertioal :
tail changes with power on. The following figuree show the »1.»‘
power effects on the dynamic pressure and sidewash at the : 1
vertical tail for flaps up and flaps down conditions at s
various speeds. | B
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PART 1-3~12

12.

Buddar Zaba

DATE July 9, 1948

REVISED ... ... .

The power on asrodynamlc characteristice.of the
rudder tabs are the same as for power off as shown

in Part I-D-10.
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. BASIC ASRODYNAMIC DATA

PART J-E-13

13. Landing Gear

paTe July 9, 1948

REVISED. . ...

The power on aerodynamic characteristics of the
landing gear are the same as for power off as
shown in Part I-D-ll.
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PARYT 1I-A~1 !

1. WIFQ UNFLAFPIR -

Since the unflapped wing is exactly the same as that

of the 0=119B airplane with the exception that the angle
of incidence of the wing root chord with respect to the e r
thruet line is 7.00; (On the C-119B this angle {s 3.0°)
all the asrodynamic characteristics are the same as those iy
presented in reference (1) except where the change in

Ba

-

s
5 ==

sngle of incidence 1s & determining factor.

Therefore, since this change does not affect the following
sections, all calculations and figures presented therein
in reference (1) apply to the XC-120 unflapped wing.

‘ . Part Il-A=-1-b Fart II-A-l-i
i, Part Il-A-lec Part 1I-A-l-j
n Part Il-A~l-d Part llep«lek a3
Part ll-Aelef Part Il-A-1-1 -y
Part Ilah=leg v Part ll-A<len ; s
Part Il-A-l-h Part Il-A-len 'g'-u‘
:
The following sections are affectsd by the change in 32
angle of incidence and the revigions are presented £
herein. e
Part Il-A-l-e Part Il-A=l-o :
Sz Part 17-A-l-¢ Part Il-A=lep
A All coefficients shown in this zsction are based on free :
: stream dynamic pressurs, wing area, and/or wing chord j,.,i
(MaQ,). o
Oy) i
Por convenience all aerodynamic characteristics are S
presented completely in the summary whether affected e
, by the change in angle of incidence or not, o2
v ) =
‘.- '-é _'ﬂ.‘
v et
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¥
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PART IleA-l-a A
a. YING DRAVIRG
A wing drawing with pertinent dimon ions used in
calculating MAC, is shown on the following page.
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- 1
. s. AZRODINAMIC TYIST
3 ’
i ".j The aerodynamic twist is defined as the geometric :
ey twist angle less the Adifference between the angles
of gero 1ift of the root chord and tip chord sectionms. s
s wf:' i

| e o= [ - &
bl =
4 ¢' - Rio) - (1t)] : _.'_.n- A »

v = - [19-3 = -u.00

”
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Aerodynanic Force Coefficlents

Having determined the GL' and an for the complete
range of flight conditions from maximum positive CL'
to maximum negative y the coefficients were resolved
to obtain a Cz' and Cxw perpendicular and parallel,

respectively, to the airplane thrust line.

Where

c - f -
N GD' cos YTL CL'

L e A

sin :KTL

=Y

< g, = ‘)(c - 70

¥ h c c oS
igure 69 shows Xy 2y and Cuv‘c versus ‘<TL'

REVISED. .. ... ... ..
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" A Subjects—........ . BASIC ABRODYNAMIC DATA . REVISED.. oo
PART 1l-A=l-p
3
p. WING CUABACTERISTIOS IN JAY
The rate of change of wing yawing moment coefficient
due to angle of yaw has been deteriined in Part Il-A-l-p
reference (1).
K ol't// °$° = .0000075 per degree

Figare 70 on the following page presents a plot of
# wing yaving moment coeffiolient versus angle of yaw for
varicus wing 11ft coefficlents.

FA- BOC-2.73
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2. TYLAPPED WI1XNG

T

FA- KOC- 23

The flapped wing is exactly the same as that of the
C~119B airplans except for the change in incidence so
that all of the aerocdynamic characteristics are the
same as those presented in reference (1) except where
the change 1in incidence is a determining factor. Since
this change does not affect the following sections, all
caloulations and figures presented therein in reference
(1) apply to the XC-120 airplans. '

Part IleA-2-a ' Part 1le-A-2-f
Part I1l-A-2=d Part 1leA=2-g
Part Il=A=2=c Part lleA=2<h
Part Il-A=2-d Part lledw2-i
Fart Il-A=2-¢ Part IleA<2-J

The following sections are affecied dy the change in incidence
and the revisions are presented herein.

Part ll-A=2=1, Part IlaA=2en
For convenience, all aercdynamic characteristics are

presented completely in the summary, whether affected
by the change in angle of incidence or not.
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PAGES| PAGE /2 3

oD XC~120 | raxransp sy cHpcKED BY

Sabject :—

BASIC AXRODYNAMIC DATA

APPROVED BY

PART ll-A=2-L

L. AERQ 10 FCR 1

DATE. July 9, 1948
REVISED... oo ,

The aerodynamic force cosfficlents were determined
for the flapped wing in the same manner as for the
Tigure 71 presents

a plot of Gx',, Oz", and O““'AO' versus angle of

unflapped wing in Part I[I-A=1-0,

attack of the airplane thrust line.
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FAIRCHILD AIRCRAFT DIVISION PAGES

PAGE /26

MODEL

1\;"120 PREPARED RY CHECKED BY APFROVED BY

Subject :—

PART 1I-A-2-m

Characteristics in Yaw

The yawing moment of the flapped wing about
the aerodynamic center was assumed to be the
same as for the unflapped wing, as presented
in figure TJO of Part Ill-A=-1-p, taking into
account the fact that the 1ift coefficlent
will be different for the same angle of
attack.

FA- §OC-27

DATE. July.
REVISED. oo
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REPORT No. R107-012 KA R R L D AR Sontonamon PAGES| PAGE /27
MODRL X0=-120 Il'mulln BY CHECKED BY AFPROVED BY
1 pate. July 12, 1948
Subject:—. . BASIC AERODYRAMIG DATA . REVISED. .o
1
PAR? II-A-3 tl
3. AILERONS
4 Since the ailerons are identical to those on the C-~119B
L airplane, all aerodynamic characteristics are the same i
: as those presented in Part II-A-3 reference (1).
All aerodynamic coefficients are based on aileron area
‘ or wing ares depending upon the item affected.
& . For convenience the important aileron characteristics
¥ i are tabulated below as well as being shown graphically )
% in the summary section. i
&)
' 3 AILFRON AERODYNAMIC CHARACTERISTICS ;
} ’,’/ ;
{ { SYMBOL 1T3N DOWN AILXIROE UP AILERON
' Oy 4 a o;,'/d,,( A .00572 .00607
a
i
e o a4 Ogy/ad ~.0054 -.0016 .
_ 14 decy /aa .0316 .0336 ”_q
9 o o, 4% fa o o -.0680 -.0722 -
o ;|
7 Og /& = -
5ed By dpyye. | & OBa/t Ny, .0012 .0012
: b
g
R

FA- GOC-27
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RErosTiNo,  R1O7=0120 T e D R O CoRroLsna PAGES| PAGE /28 _{?
MODKL 10-120, PREPARED BY CHECKED BY Amnv!m BY
pate .. July 9, 1948 .
Subjecto—.......... _BASIC AERODYNAMIC DATA REVISED. . oo
,}
»
PART Il-A-l
A
4. AILERON TABS
Since the aileron tabs are exactly the same as those
on the O=119B aeirplans, all aerodynamic characteristics
ar; identical to those shown in Part Il-A=Y4 reference
1).
All aerodynamic characteristics are based on tad area
or aileron area depending upon the item affected dy the
tad. ]
| €
Tor convenience, 2ll aileron tab characteristics are Y
tabulated below, as well as being shown graphically i
in the summary.
AILERO ¢ 1
SYMBOL ITEM TRIN BALANCER i
TAB TAB 3
€1da tab doy/4S g tap .01248 .011h4 §
é
cnt Jn tad 4 OH‘/d o(a tad -.0009 -, 0021
OHA tabora. tad d 03‘ tab/d“’(a tab| =-0022 -,0017 ‘:
4 e Ja tad 4 /8 a tan -.00U5 &
(¥, |6
v . =
= e 4 {agy SR E

FA- ROC- 27>
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A
MODEL X0=120 | prxrarzp BY CHECKED BY AFPROVED BY
patTE . July 9, 19%8
“| subject:— .. BASIO AERODYNAMIC DATA REVISED ... ...
PART II=A~5
5. FUSELAGR
This section presents the calculation made for determining
the aerodynamic characteristics of the fuselage.

e 1 Throughout this section all coeffigients ggg% and galoulpted
? WJM_MM either planform,

. frontal or side area as necessary) and no attempts has been
- made in this section to convert the coeffiscients. All coef-

E’ & ficients are referred to the angle of attack of the fuselage

| ; reference lins which is exactly parallel to the airplane thrust
E line. Therefore, a1l data is plotted versus <X ¢ 1.

Coefficients are based on various fuselage areas as follows: =

- Coefficlent Defipition |
g cx,r Lp/q Pe |
Cpy Dy/q T¢
: CHT.ZSLf “T.ZSL/qu Le
: Oxy Xp/q Pg
B Ozy Zy/q Pg
: 051,251,f ".251/‘1 8¢ Le
| Ooy Op/q 8¢

Total fuselage OLy, Cpp, and cu,'zs L, Yersus o T.L.
are presented in figures 73, 74 and 77 respectively.
Figure 76 presents a plot of Cx’ and C versus X P, L,

Tor characteristics in yaw, see explanation of Part
II=A=5=g.

-
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MOD - PREPARFO BY CHBCKED BY AFFROYED BY
vaTe . 7/9/U8 ...
Subject i— BASIC AERODYNAMIC DATA REVISED. . oo

PART 11-A-5-a

a. YUSELAGE DRAWING

Tigure /2 presents a drawing of the fuselage which is the combination of
the crev nacelle and the nack.
analysis are shown.

FA- BOO-273
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| {subjects—_ BABIC ABRODTEAMIO DATA PR e s
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S Ny
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T 9
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REPORT NO. R107=012 F&‘lﬁgc}gxlm% %O%R.CMET Qmuﬂgt PAGES| PAGE /32
moom,  XC-120 PREPARED BY CHECKED BY ArrROVED BY
4 . paTE. 1/9/48 . .. .
1 sebject:— B BIC ARG DA e REVISED. .. mrinercncncecncr
PART II-A~f=D
b. LIFT ANALYSIS
The 11ft coefficient of combination of crew nacelle and pack 1is taken to
be the same as that of the fuselage of the C-119B as revorted in reference
Slz. This 18 felt to be justified since the shape and pronortions of the
combination are generally similar to those of the fuselage of the 0-119B.
Figure 73 presents a plot of fuselage l1ift coefficient CLy verwus(,
wvhich is equal to@p ;.. This figure is 1dentical with figure 116 of
reference.?l ).
/
FA- 8OC-2
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rEPORT No. R107-012 FAIRCHILD AIRCRAFT DIVISION PAGES | PAGE /3%
g~ MODRL XC-120 PREPARED BY CHECKED BY AFFROVED BY
Y : DATE . . T/9/48 . ... .
1 subject—... BASIO AKRODYNAMIC DATA REVISED t
_ A
gL
‘ c. DRAG ANALYSIS
The method of computing drag is the same as that pressnted in raference
) (1). All of the basic fuselage genrral drag curves are the same as those
of reference (1).
4 For the purposes of this report the fuselage is defined as crew nacelle nlus 3

pack,

TP
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REPORT NO, R107-012 FATRCHILD ATRCRAFT DIVISION

OF FATRCHIIL

ENGINE & AIRFLANE CORPORATION

PAGES

PAGE /35

MODREK, X0-12C | rreranzp »y CHECKED BY AFFROVED BY
Subject — EASIC ASRODYNAMIC DATA REVISED.......oooooooooeeercireeene .
PART Il=A~5=-0
FUSELAGE DRAG AMNALYSI
ITeM OXNERAL Ix, O‘DI
Smgoth Drog
Crose—sectional ares, sq. ft. 175.3
Type of cross section Irregular
reotangular
(16-oundod corners)
Length (Lg), ft. 5
Fineness Ratio = Lié-x-"— 3.75
b 4
Speed/altitude of analysis, mph/ft.| 280/8000
Reynolds Fumber e 9354(Vgop)(Le) —%—- 9.15 x 107
[
Smooth Opy figure 117 of reference (1) .038
Increase of 10% due to rectangular shape .
TOTAL SMOOTH Op' .oms
Using figure 118 of reference (1)
construct a curve of smooth Opr
versus ¢ Of fuselage reference line
Reusghoess, Leakage & Migaellaneous
Allowance for roughness dus to rivet heads,
dimples, inspection doors, drains and plugs,
doors, windows, dreak dune to windshield, door
hinges, lap joints, break line of crevw nacelle
and pack, ets.
Percent of smooth drag 70 .0292
Allowance for loakage
Percent of smooth drag 30 .
4 0py .0125h
Allowance for interference of wing-fuselage
intersection
Fercent of smooth drag 5
4 Opy .00209

FA- OG- 2>
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FAIRCHILD AIRCRAFT DIVISION
OF_FAIRCHILD ENGINE & AIRFLANE CORPORATION

..E:U

PAGES| PAGE 736

MOD! XC-120 PREFPARED Lf CHECEED BY APFROYED BY
DATE..... 7/9/“
Subject — BASIC AERODYKAMIG DATA .. REVISED...........ooeeommceseseeecs
PART Il-A~5-¢
FUSELAGE DRAG ANALYSIS (Cont.)
ITEM GENERAL Ix' %r
Drag of miscellansous equiprent
Agtradome .0019 .00k285
Drift sight .00032 . 000714
Houter exhaust outlets .0003Y4 .000758
Pitot tubdes .00010 .0002
Relief tube venturi .000 .00071
Radio compass antennae .001 .0037u5
Badio altimeter antennae on boom
Marker beacon antennae flush
IF? antennae on doom
Blind landing antennae .00072 .001603
Liason antennse .0002% 000858
Beacon transmitter .00040 .000892
TOTAL 4 - ROUGHNESS, LEAKAGH,
MISORLLANBOUS EQUIPMENT 05734
This A Opl. is added directly to figure
as a constant increment at all anglss
of attaock.
SOTAL QD’ AT ZX30 ANGLE OF AZTACK .09914

NOTR: Opr above is based on maximum
Cpp = Dy
qQ Ty

FA- 80G-273

croas sectional area of the fuselage.
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REPORT No. B10T~012 o lRCHILD AlRCRA Y DL Vatn N PAGES| PAGE /37
X0-120 CHECKED BY APPROVED BY
MODRL FREPARZED BY
: -] Subject:—. BASIO Anomuxc DATA e eauotamnonmeenutusaminanezanssesntaanss Miesoaraassanaeaas REVISED . .. i )
o ,
: PART Il-A-S-¢ it
GD, versus _( r
ot degs °°r.a x °Dr,,( 2 0 ODT - smooth cD" - (roughness, leaknge,
equipment) ’
) 1.000 .ous .09914 '
2 1.04h .Olu36Y .10098
4 1.110 .0L6%0 .1037k
6 1.212 .05066 .10800 ‘A
(' ) g 1.393 .05823 -11557
10 1,644 .06872 .12606
12 1,985 .08297 .114031
14 2.458 .10274% 16008
16 3.075 .1285Y4 .18588
3
K-
4]
I:‘ .
; :
el
._ _“J;
I’ l'
A ( § £
[ FA- ROG-2D
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rReporT No. R107=002 FA LR CH LD AR R L s PAGES | PAGE /39
wonm X0-120 | rurranso mx - i &
pate . July 9, 1948
‘| subject:— . BASIC AKRODYNAMIC DATA e B R REVISED . )
“.‘
PART Il=A-5-d
JUSELAGE POLAR DIAQRAM '
ot Oy CLp
Tig. Ny Peg. T3
) .0991 4 0
2 .10098 .0062 ;
4 10374 .0167 ¥
6 -.10800 .0306
g 11557 L0475 '3
10 .12606 .0668 :
12 .1%073 .0882 1
14 .16008 .1110
16 .18588 1354 '
€ Dy
FA-gQoc.2'3
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INEC D 1 INLN 5._3)

report No. HN7-012 P TR ORI A LR R A e Soktorsman PAGES | PAGE /4/
= MODEYL XC=-120 ' FREPARED BY CHECKED BY APTROVED BY
{ DATE. 7/9/u8 . .
/1 subject:—. ... BASIO ARRODYBAMIC DATA REVISED . oo
£ PART Il-A-5-6
1y 0 c c
4 Having previously determined the 1ift and drag charecteristics
) of the fuselage, it 1s desired to resolve the forces into com-
ponents parallel and perpendiocular to the airplane thrust line.
1 To do this several relations must be determined as below!
cDr = _D.fr_ ¥¢ = freelage frontal area in sq. ft. = 175.3
b it
OL! = It Py @ fuselage plan area in sq. ft. = 579.0
qPr
G =
b Iy —x-;- Sy ® fuselage side area in sq. ft. = 801.0
1 qQ 5t
(} Czp = Z1_ Dy, Ly, Xy, Zp, = forces
qQ Pr
(fuselage center line) = At (fuselage reference line) - o1,
Zy 3 Ly occectnpy, * Dy 8 o(gp, .
Xp = Dp cosrAgy, - Ly sino< g,
1 ; dividing through to coefficient form
-3 c =
IS LT TR T
’ . - r
= Oy cot e A oy gd oeind g
Cxy =
¥ -2;- °08 o g, = _";.. oin < g1,
| qQ¥r q Ty
. | = by coeAg i - Oy -;‘ sinx 2.1,
- :
AT The following page presents the calculations necessary to
"P determine Oxp and Ozr
. * ol
::"r . A plot of Ozy and Oy, versus < 7.1, 1s presented in figure 76 .
e FA- BOG-2>
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mEPoRT No. R107=-012  FA L R R G R e Lt PAGES | PAGE /#2
IODE, xc‘lzo PREPARED BY lCHﬂ_m BY m.novxn BY
T vate .. 1/9/48
PAR? Il-A-K-g
: DETERMIFATION OF Gy AND Oy TFOR FUSKLAGE
4 ) 5 X,
) Yo/ Py = 3028 Pe / ¥ = 3.3029
. S
. @, ®; ® &, &6 ®© ¢ |e |6 © |6
/; x%.L.. Sy r.L] Coscpr| Or| Iy l Xy [ Czp
~ (020 0:8) jo: 606 |o-af @+
¥ 1 } & : x_.3028 3,30
' -12 .2079 .9782 .1403 !-.0882 | -.0863 | -.0088 | .1372 | .0606 | .0766 |~.095
-8 -.0292 .990 1156 |~ gs | - 0470 | =.00u9 | .1145| 0218 |.09 -, 051
-4 " =, ,0698 .997 1037 i= .01 | =.0167 | -.0022 | .1035 | .0039 |.0996 |-.018
0 0 1.0060 .0991 | | o o | .0991 0 {.0991 0
Y .0698 .9976 .1037 .0157 .0167 | .0022( .1035| .0039 (,0996 | .018¢
8 .1332 .9903 .1156 | 0475 l L0470 | .00M9 | .1145| 0218 {.0927 [.0%19
12 .2079 9782 .1403 | .0882 | .o863! .0088| .1372| .0606 |.0766 |.0951
s {

Y

’ 1 -y < “‘_ ; .:
eI
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FAIRCHILD AIRCRAFT DIVISION

REPORT No. R107-012 fi=

FAIRCHILD ENGINE & AIRFLANE CORFORATION PAGES | PAGE /#4¢

MODRL,

xa-lao ,[:-mulp BY

CHAECKED BY APPFROYED BY

2AS10 ABRODTNANIO DATA

Subject :—
PART Il<A=S=f
f. PITCHING MOMENT ANALYSIS :
The pitching moment coefficients for the fuselage
(crew nacelle # pack) is based on the data of figure 123
reference (1).

Tigure 77 preeenta a plot of fuselage pitching moment
coefficient about the fusslage gquarter chord poing
versus angle of attack of the fuselage reference line
vhich is equal too(e ..

FA- BOC-23

pate. . T/9/48

REVISED. . ..
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REPORT NO. R107=012 P(;}’ll!}l(l-i(!l{ﬂll.% B‘NOQJ‘R.CA%KQL’;;I‘I g)L:oSTIIgVN PAGES| PAGE /#é
MODEL, X0-120 Jruruxn BY CHECKED BY APPROVED BY
pare JB1¥ 9, 1948
Subject:—. . BASIC AXRODYRAMIC DAYA S : REVISED .
PART 1]l=A=f=g
€. A M A
The 0'1.2514 fuselage versus Y 1s considered
to be the same as the ()u,..zsl‘f versus < 7.1,
except that they are based on difference areas.
Cxp s B ___ ana Oxy =
.2 .2
ad qQ 8¢ Le 5Lt q Pf Le

FA- &OC .27

The Coyp fulelago‘ versas  is also considered to be the
same as the CLp fuselage versus o(p7 .,  each based on its
respective area.

Oop =*_C%  ana OI’I' s Iy
q 8¢ qPr

In other words the 1ift and pitohing moment coefficient
curves of figures 73 and 77 are used directly for yaw
forces except that the coefficlents as plicked from the
curves are considered to be dased on different areas.

1t is sseumed that the drag coefficients of the fuselage
et small angeles of yaw are the same as those at emall
angles of attack so that for ¢ = K F,1, (small angles)

Chp in yaw = Opy in piteh.
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REPORT NO. R107=012  or rAIRCHILD ENGINE & AIRPLANE CORFORATION PAGES| PAGE /47
MoDRY, XC=120 ]mnum BY CHECKED BY APPROVED BY
vare . 1/9/¥8
 Subject:—..... BASIO AERODYRAMIC DATA | REVISED. . o,

PART 1l-A-5A

5A.

OREW FACELLE

This section presents the calculations made for determining
the aerodynamic characteristiocs of the crev nacelle.
Throughout this section

b on an a of th r ioi’.hor plan—-

form, frontal, or side area &s necessary) and no attempt has
bsen made in this section to convert the coefficients to wing
area. All coefficients are referred to the angle of attaak
of the crew necelle reference lins which is exmctly parallel
to the alrplane thrust line. Therefore, all data is plotted
versus o !.I‘.

Coefficients are based on various ocrew nacelle areas as fellows!

QGoefficiont Definition

ch Ly /q Pn

ODH Dy /q ¥y

c"’l.ZS Ly u‘.25 I'n/q Pn I‘n
oxl’ x‘/q L 7

czn g /a Py

25 1, .25 1,0 % I
Coy Cp/q 8

Total crew nacelle OL', OD.- and Ou' 25 Ly versmus o( g

are presented in figures 78, 80 , and 83
Figure 82 presents plots of Ox' and Oz. versus <X g p, -

respectively.

For characteristics in yav see nxplanation of part ll-A-Sheg,
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[ Figure 78 presents & three-view drawing of the crew nacelle

alone. Pertinent dimensions and areas used in this analysis
are shown,
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b, Lift Analysis

paTe July 9, 1948
REVISED. . .

The lift cosfficient of the crew nacelle alone was
determined from wind tunnel data of reference (2)

where OLI s 0,

orew nacelle on

L

crew nacelle off

Values thus odtained were converted to orewv nacelle
planform area and included any interference effects.
Figure 79 presents a plot of 01,x versus €y,
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. pate July 9, 1948
1 Subject :— BASIC ATRODYNAMIC DATA =y,
....................................................................................................... REVISED. .. ... ... .. ..
¥ PART II~A=5A=c
¥
c. DRAG ANALYSIS ¢
The method of computing the drag of the crevw nacelle
i is the same as that of reference (1) using the general
. drag curves for rectangular bodies.
Crew nacelle is defined as fuselage less pack

¢ i‘
r 4 ‘j i
i ¥
& ; ]
1
- | II
: :
[ ik !
¥ . ¥
| !
- :
kX
2 FA- §0G-2.7
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“ 1 Subject:—. BASIC AERODYNAMIC DATA SO RUUU [ |3 o4 7 £ 1 1 S
. ,
y y
f PART II-A-SA-o
% A
ITEN GENERAL Ix. OD'
Crose~aectional ares, sq. ft. 58.8
Type of cross section ‘Tla% bottom
round top
Length (L) ft. 50,2 ;
. Fineness ratio = 886 Ly 5.8 y
s
. Speed/altitude of analysis, mph/ft. 280/18000 q
3 Reynolds Number s 9354 (Vmph) (Lp) —:—- 8.2 x 107 5
i o
= WA Smooth Cpy figure 117 reference (1) .0508
o {‘ Increase of 10% due to body shape ' . 00508 s
‘ TOTAL SNOOTE Op, 05588
Using figure 118 of reference (1) construct 6 4
a curve of smooth Cp. versus (&, of crew -
nacelle reference line (parallel to thrust 1
line) ;
Boughness. Leskage, end Miscellsneous . 4
Equinment &
e | Allowance for roughness dune to rivet
43 heads, dimples, inspection doors, drains . &
+ and plugs, doors, windows, break dus to 2
windshield, hinges, lap Jjoints, etc. :
J ] Percent of smooth drag 30 1
..- A O% 001676 . .
Allowance for leakage 3
i " Percent of smooth drag 15 .«
i a0 s
I‘-h h omSSS A'
"‘!‘ Allowance for interference of wing - 3
fuselage intarsection =
Porc«n{t3 of smooth drag 5 b
y .00 ¥
N Ony 219 | B
-
&
fulh ]
FA- BOC-2 I 4
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........... e | REVISED. oo
FART 1l=A=5A-0
CREW NACELLE DRAG ANALYSIS (Cont.)
|
] ITIM GENERAL Kx' CD'

Drag of Miscellaneous Equipment

Astradome .0019 01264
drift sight .00032 .0021
heater exhaust outlets .00034 .00,
pitot tudes .00010 .0006
relief tube venturi .00016 .0010
radio compase antemna ° .00168 01118
radio altimeter antenna on boom

marker beacon antenna flush

IFT antenna on doom

blind landing antenna .00072 .00479
lisison antenna .00025 .001
beacon transmitter . 00040 .00266
TOPAL A0py - ROUGHNESS, .06698
LEAKAGE, MISCELLANEQUS EQUIPMENT

T™his 48 1s added directly

to figure 79 as a constant

increment at all angles of attack

OTAL Opy A? ZXRO ANGLE OF ATTACK .12286

joo

qr,

Hotet Onx above is based on maximum oross sectional area of the crew nacelle

Cpy = Sy
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MODRL X0-120 ' PREPARED BY CHECKED BY APFROVED BY
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ODI versus o ,
o c Cp_ (roughness, leak-
A= R OD"(‘ = f,/ Py a0 D'cnooth Pw age, equipment)
(o} 1.000 .05588 .12286
2 1.0LY .05834 .12532
4 1.110 .06203 .12901
6 1.212 .06773 .1&;1
8 1223 .0778 .1lns2
10 1. .09187 .15885
12 1.985 .11092 .17790
14 2.458 13735 . 20433
16 3.075 .17183 .23881

FA- OG-
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REPORT NO. P107-012 OF FAIACHILD ENGINE & AIRPLANE OORPORATION
MoDEL X0-120 PREPARED BY ] CHRCKED BY APFROVED PY

7 Subject :—

BASIC AFRODYNAMIC DATA REVISED.. oo

PAR? 1I-A-5A-¢

FA- 80'03—3

.

ARODYYAMIC FORGE CORFTIOLMITS

Having previously determined the 1ift and drag characteristics
of the fuselage, it is desired to resolve the forces into com-
ponents parallel and perpendicular to the airplans thrust line.
To do this ssveral relations must be determined as below:

cD’ = _Dx ¥» = crew nacelle frontal area in sq.ft. = 58.8
q ¥n

cx,. = L! P, S crew nacelle plan area in sq.f$. = 450,0
q Fn
o - 5
Iy = q—-rx-'—— Sy = crew nacelle side area in sq.ft. = 271.0
n

OZI = _fg._ Dy , Ly, Xy» 2Zg are forces on the crewv nacelle
q *n

o (erew nacelle center line) T < (orew nacelle reference line) m ke I,
8' t 3 Ll cos a(‘!.L. + D] sin o . L.
x’ = D' co® o ?.L. - Il' sin K?.L.

dividing through to coefficient fora
cz, s i»: cos “T,L. = Dl sin o¢ L

q Pp q Py
= Ox,x 008 of p L = On. _:;.l_ sin oy T.L. 0
n

01. - .&_oo.drl‘ - L‘ '15‘(11.
q rn e e q h e ™o
= OD' Co8 o' 1. < OL, ..;L. sin o ?.L.
) -3

The following page presents the calculations neceseary to deteraine
A plot of Oxl and Oz' versus o< g L 1is presented in figure 82 .

~ e
| e ey g
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MODEL XC=120 ]PR!PARID BY CHECKED BY APPROVED BY

f.

] subject:—- .  BASIC AERODYNAMIG DATA =

PART II-A~GA-f

paTe July 9, 19u8
e | REVISED.

Pitohing Moment Analysig

The pitching moment coefficient of the crew nacelle
alone about the quarter length point are obtained
from wind tunnel data of reference (2) where

c c -
Mg 3 "N 4rew nacelle on Cu crew nacelle off

Values thus obtained, converted to the quarter length
point of the crew nacelle and based on crev nacelle
planform area and orew nacelle length are presented in
figure 83 as o“l.?SLn versus <X p.

“will il v
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FA- §OC- 272

8.

Yawing Noment Analysie

The crew nacelle yawing moment coafficientsare obtained
from fuselages pitching moment data of figure 123, reference
(1) for a crew nacelle fineness ratio of 5.80 and are based
on crew nacelle length and side area. '

The crew nacelle side force coefficiente are obtained from
fuselage 1ift coefficlent data of figure 115 reference (1)
and are based on erev nacelle side area.

It is assumed thet the drag coefficlent of the crew nacelle

at small angles of yaw are the same as those at small angles
of attack so that for w =z oXm (small angles)

°%¥ 1n yaw = 9Dy 4 piten

Tt

o R Wt
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MODRYL xo.lm ]PRBPA.RID BY CHECKED BY APPROVED BY
’ ) vaTE  July 9, 1948
N Subjecti—........ BASIC AXRODYRANIO DATA . . e REVISED !
' 3
b
5 I
PART Il=A=b
= Al
K 6. BOOK
This section prasents the calculations for determining
the aerodynamic characterietios of one boom. _All goairfg?pnn
e of boom itgelf (either
planfors, frontal or side area as necessary) and no attempt
is made t0 convert the coefficients to wing area. Coefficients
are based on various boom areas as followst
Goeffiglont Definition »
oLy Lp/q P -
Cpy Dp/q By ’
¥ B2 Oy, 25 1, M3.2510/q Py Iy
s {. 1 %xp Xp/q Ky
‘ Czp Zy/q By f,!
%8325 1, ¥p.25L/a b Ip 5
qu OB/Q L) ';
It should be noted that all coefficients are presented .
- versus °Cy and that g .1 2 X, ‘ 3
Ay o |
5 Total boom 01y, Opy and Ong_ 251, VOTeUs o y are presented :
- in figares 87, 88, and 91 respectively. Figure 90 presents . .
2 plots of OXy and Ogy versus < ¢ 1 . Tor characteristics
in yaw see explanation of Part Iiei-6.g.
2 '
.‘II‘.' 1
: &
= ¥ .
.' / | FA- ROG- 2 -
At
e
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FAGES|PAGE /4 8

CHRCKED BY

APPROYED BY

PART Il-A=6-a

| FA- BOC- 27

BOOM_IBAVING

vate  1/9/48

REVISED..... ...

Pigure 86 presents & three~view drawing of the boom
alone., Pertinent dimensions and areas used in the

analysis are shown.
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b.

FA- &0 - 2.3

MODRL X0-120 ]rnxruzn BY CHECKED BY APPROVED BY
vate. ..July 9, 1948
Subject:—._ BASIC AXRODYNAMIC DATA - REVISED oo

PART 1l=A=f=d

LIFT ARALYSIS

The 1ift cosfficient of the boom is the same as

that of reference (1) Fart Il-A-6-b,

presents a plot of boom 11ft coefficient versus
angle of attack of boom centerline for boom aléne.

Figure 87
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OF FAIRCHILD ENGINE & AIRPLANE OORFPORATION

MODRL XC-120 , PREPARED BY CHECKED BY APPROVED BY
DATE.
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FA- ROC-27

DBAG ANALYSIS ‘

The drag of the boom was determined by the same
method of anslysis as reference (1), using the same
generalised drag curves. The variation of smooth
drag with angle of attack was determined from figure
118 for round fuselages.

hed, i
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PART Il-A-6-¢

e

BOOM DRAG ARALYSIS (ONE POOM)

ITM GEFERAL xx’ ! OD!
Amooth Drag
Cross sectionsl area (W), sq. ft.| 40.76
Type of crosc section Round
Length (Lyp) g86 e, 68.1
Pineness ratio = = 9.46
Speed/altitide for analysis, mph/ft.| 280/18000
Reynolds Number 11.11 x 107
Smooth Opp from figure 117 reference (1) .0798
TOTAL SHOOTH Opp ,0798

Ueing figure 118 of reference (1)
(round) construct a curve of smooth ] ;
ODpp versus « of boom center line

Equinment

Allowance for roughness due to rivet

beads, dimples, inspection doors, gear

doors, semall drains and plugs stc.
Percent of smooth drag 40
a ODB .03192

Allowance for leakage through boom,
engine compartment, etc.

Percent of smooth dreg 25

aOpy 01997

Allowance for interference of wing-
boom intersection

Percent of smooth drag 5

&Cpy, ! .00339

Addition of cowl to streamlined body
Oross esectional area at engine £
Cp due to cowl (on area above)

Oy

Tairing for landing gear
Prontal area,
Cb on frontal area
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Vi PART 1l-A-6=0
= BOOM DEAG ANALYSIS (ONE BOOM) (Oont.)
ITEM GENERAL l,xn ODB :
s R
ment (Conmt.)
Radio altimeter antenna AOpg .00027 .00259 i
IF? antenna A Op? .0001 .00096
Ingine cooling air{cowl flaps closed) A ODB .02370
b 011 cooling air (flap closed) A Cpp § .0058 ,
|03 TOPAL A Cpy DUE TO ROUGHNESS, LEAXAGE,
MISCELLANEOUS EQUIPMENT .1086Y4
{“ | mie 40p; 1s added directly to figure .
" ] as & constant increment at all angles of )
attack f
. 4
. TOTAL Cp, AT ZERO ANGLE OF ATTACK .188kY 4
% Note: cDB above is dased on maximum cross sectional area of the doom e/
}l, { OD’ s Dy /q ) .’:
54 L
o ;,1 .1
B .
» *
,.. F'
Tl
'} 5
a2 FA- BOC-27
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Subject:— . ...

PART ll~A=Ge-o

BASIO AERODYRAMIO DATA =

e R LY IS DD L

e. AIRODYNAMIQ FORCH CONFFIQLIENZS

Having determined 14ft and drag of the boom, the forces
must be resolved parallel and perpendicular ¢ the air-

plane thruset line.
below:

The necessary relations are tadulated

q b
s Zp
QB

7, = doom frontal area in sq. ft. 3 40.76
P, = boom planform area in sq. f$. = 312.5
8;, = boom side area in sq. ft. = 363,2

Dp, 13, Z5, Xg, = Cforces

b (boom center line) = 7 1.
Ozp 3 01,3 cos A pyr, *O0py M ein .1,

Py
OZB ‘ODB coe O(T.L. -OLB h .in%L
™ L.

The following page presente the calculations necessary
to determine 07,3 and ch and figure 90 presents a plot

of these coefficients versus X o 1

FA- BOC- 273

paTe July 9, 1948
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PART IleA=f
f. Eltching Mopent Ans.vsis

FA- GO - TS

The pitching woment coefficient of one boom alone about
the quarter length point of the boom was determined from
wind tunnel data of reference (2) where

Cug ® OM (wing, booms, and vertiosl tails from the wind

tunnel data) = Oy (computed values for wing
and vertical tails from reference (3))

Values thus obtained include any interference effects
and are for two booms.

Converted to the quarter length point of the boom,

and based on one boom area, and boom length, figure 91
on the following page presents the variation of one
boom pitching moment coefficient versus angle of attack
of the boom,
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BXS10PATHODURNTO) DATA HONSUNIIIE TS

PART Il-A~6

&

Yawing Moment Analyels

DATE

The boom yawing moment coefficients are obtained from
fuselage pitching moment data of figure 123 reference
(1) for a boom fineness ratio of 9.46 and are based on

boom length and side area.

The boom side foroe coefficients are obtained from
faselage 11ft coefficient data on figure 115 reference

(1) and are based on boom side area.

It 1 assumed that the drag coefficients of the boom
at small angles of yaw are the same as those at small
angles of attack so that for Y = AL (small angles)

CDE in yaw O0p 4n piteh

July 9, 1946

REVISED e

*
[
i3]
. |
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I ’ pate July 9, 1948
Subject s—.. BASIC Amomm}_‘ICDATA .............................................. remeerinineceiainsneammmanemmeeees | REVISED

PART II-A~7

7. Horigzontal Tail

It ie the purpose of this section to determine the
aerodynamic characteristice of the Model XC-120 hori-
zontal tall, power off.

The characteristice as determined herein are the results
of calculations and/or wind tunnel data. All coefficients
are based on total horigontal tail area and/or chord and
presented versus the angle of attack of the horigzontsl
tail. The relationship of the horizontmsl tail to the
rest of the airplane is discussed 1n the downwash section.

~x

: // ! This relation ie made by use of the following angular
j - relationship.
¢ o >
] V. Hpg = g+ iy = €y

where

1ht = +1.0°

d The final characteristics of the horizontal tail may be
found in the following figure or sections.

- . Lifs Figure 25
. Drag Tigure 94
e : Polar Diagram Mgare 77
' Torce Coefficlient See discussion section e
\ Pitching Moments Figure 78
d Yawing Moments See discussion section g
- Dynamic Pressure See discussion section h
Downwash Figures /22 snd /27
Elevator Hinge
Moments Tigare /of

FA- BOC-27
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MODEL XC=120 | prEraxEp By CHECEED BY APPROVED BY
paTE  July 9, 1948
TJSubject:—. BASIC AERODYNAMIC DATA REVISED . . .. ..
PART II-A-7-a
a. Horigontal Tail Drawing
Tigure 74 on the following page presents
a drawing of the horizontal tail with all
pertinent dimensions noted.
FA- 8OG-27
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1
PART Il-A=7
b. Lif{ Analyeis
p It is the purpose of this section to determine the 1ift
characteristics of the horigontal tail. The section
3 characteristics as well as the three dimensional character-
istice are determined for each of the 1ift parameters.

Lift Curve Slope

‘.‘

For the flapped sestion between the fine!

Bng, = 286.2 sq. ft.

L// Anse ‘%;‘g%aﬁ = 2.96

Airfoil thickness in percent of chord 3 13%

Ed
14550
A}

Trailing edge angle f = 12.27°
€3p between elevator and stadbiliger = .62% in.

gep ratio _gAR_ = 4628 = 0053

chord 117.2%
gap location in percent of chord = %%.}%5 = 55.5%
- section ©1 ., = ,0995 figure 42 reference (15), correction
- ? from section data to sealed gap .98 , figure 4l reference (15)

correction from sealed gap to open gap = .855,figure U3
reference (15)

01, ©Orrected for cpen gap = .0955 x .98 x .855 s .0834

2hty A = 35 By =y
£ 1 08 Bhte oz - W
- | c
,%'E— it 7 .696 figare 47, reference (15)
e 1

CL = .696 x 0834 = .0580

Tor the tip esctions ocutboard of the fins!

FA- §0C- 2>



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

REPORT NO. R107=012

FAIRCHILD AIRCRAFT DIVISION

OF FAIRCHIID ENGINE & AIRPLANE OORFORATION

FAGES

PAGE /89

MODEL X0=120 | rrrxranEp BY CHECKED BY APPROVED BY
vate  July 9, 1948
Subject:—.  DBASIC AERODYBAMIOC DATA | REVISED . .

PART II-A=7=D

(Cont.)

Agsume that the tip sections outboard of the tips

aot as a single unit so that
Bty = 60 sq. ft.

Apg, = £00/12)2 o) 4

Airfoll thickness in percent of chord = 14f
trailing edge angle s 16°

section . " .0980

Ango o 1.6

figure 42 reference (15)

- 11.85
o1 ~0980
_::.5. = 300 figure 45 reference (15)
%

oL, ® .300x .0980 = 0294

For the complete¢ horigontal tail:

‘aking a weighted average based on areas we obtain

%lant = ._ma_x%.mﬁu_& s 0860

CLopy = 0580 x 286,24 ,029% x &0 = .0530
346.2
Summary of 1if% curve slope data
Section Data Three mnanlioul Data
%1 ¢ Lo
Between fins .O834 .0580
Outboard .0995 .0294
Complete Tail .0860 .0530

FA- B0C- 273

¥ind tunnel data, refsrence (1U) shows a O of the complete
tail to be equal to .OL50 <
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REPORT NO. R107=012 | it faiicunss oncins o AVieianE CORPORATION | PAGES | PAGE /90
MOoDEL X0=120 | rrxrarxp »y _CHECKED BY APTROVED BY

pacE.. Jaly 9, 1948
Subject:—..... BASIO AERONYMAMIC DATA REVISED. . . ...

(Cont.)

The efficiency of the horixcital tail, 7(1,; is thus
20450 .85
.0530

Lift-effactivenass Paraneter

Por the flapped section between the finsi

s _38.25
117.75

uotion"(of plain seeled .‘.615 figure 49 reference (15%)
correction from sezled to open gap = 1,11 figure 6 reference (9)

Elevator-chord ratio 3 _Se_
Cht

.325

K = .070 for blant nose figura 3 reference (9)

where balance chord ratio sep n! ]!I .37
Ce
snd $/2 = 375/2 e .13

Ce 38.25
section %/ open gap =~ 615 x 1.1 3-682

0y, = .083 x 682 =z .0568

Assuming that the three dimensioral valus of </  varies

direotly with the percent of elevator span to the tail span
between the fins

s 2 =594

Por the tip sections outboard of the finst

=~ 682 x .87

As the elevators are only on the section between fins, they are
considered %0 affect that section only and therefore the section
and thres dimensional values of «/ d for the tip sections are

squal to xero,
Yor the complete horisontal tail:
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Res i KiG el

rEPoRT No. R107-012  Sobl R G D AR R R e Cotroration PAGES| PAGE /.9/
MoDmy, X0-=-120 J FREPAMED BY CHECKED BY APPROVED BY
0 pate . Y1y 9, 1948
I subject:—. . BASIC AERODYNAMIO DATA i
PART II=i~7 (dont.)
Taking & weighted average based on areas we obtain
oL ;. = 2058 x ,59% x 286,24 0204 x 0 x 60 o .o28Y
de
46,2
6T
fronl - P .- TR
CL .0530
¥ind tunnel data, reference (1%) shows ?}, for the complete
e
tail to equal~.545. Therefore, the wind tunnel value will
be nsed for further anaiysis.
Sammary of 1ift effestiveness paraneter data
Section data Three dimensional data
0O /e 't/ J o
Be’ ween fins -.682 -.59%
Ousboard 0 0
Complete tail ~.545
Summary of Lif4 Analysis
oy, S-.545
OLge = (OLogy) ne + (0L%he) 6% o) So
OLgy 3 (.0530%ns) + (.0530 x .545 x d ¢)
OLgp = .0530%ng + .0289d
Tor all caloulations assume tail 1ift efficiency )lht = 85
(from wind tunnel data).
Tigure 75 presents the variation of OLHT for varicus elevator
defleotions verszus angle of attack of the horisontal tail,
FA- B0C- 27
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5 3 MODEL xc.lm PREPARED BY CHECKEKD BY APPROVED BY
£ pate,  July 9, 1948 i A

1 Subject:—. BASIC uaonmuxcmu FUISIURSNURRTOUUOROIUISSUOIORT B 13 o4 3 1) 2} 0 SIS s

Bis
L] 2 | S
Nt PART II-A=7-c . -
: A
% c. Drag Analysis

It is the purpose of this section to determine the drag
R characteristics of the horiszontal tail.

X In determining this drag, the 1induced drag was first calculated
for various o ;¢ and d o 8nd then added to the profile dreg

for the eame conditions of o(ht and J. to obtain the total
drag.
i Induced Drag

Trom reference (%L) the induced drag is
= CL 2
ODI HP * CLHT A cl.v + A €1y ¥

) H?
N ’”’Ahtu
‘v_. { where u,rand w are factors ocbtained from figure § of
p reference (11) 1
L and Ac) is the increment of section 1ift coefficient dus .
‘ to elevator deflection. ;
{
4
Al = o xS, = 0568,
The effective aspect ratio of the horigontal tail for cal- >
culation of induced drag will not correspond to that for the - J
11ft analysis because of the end plate effect of the vertical
;,‘ fins on the center section. '
o+ For the Center Seotion between Fing .
i : . 3
(DIHT) e " (LH'I')z x 1 from reference (10) R
"htf 1+ 1,66, E’.ﬁ i
bnt :
Assuming that the effsctiveness of the fins as end plateer is
| reduced by reason of their chord being less than that of the el
€. horisontal tail and that the effect varies linearly with
.E'__ ‘ values of this ratio from 1.0 to O
. L)
al Cvtc <
!;' —c-h——-— = ﬂ.i. = .827
. | t 17.75
wThy R
2. : Bye

= .572

FA- S00-3

F : Phte
f
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FAIRCHILD ATRCRAFT DIVISION

REre.T N0, R107=012 OF FAIRCHILD _ENGINE 2 AIRFLANE OUORPORATION PAGES{')AGE /9F
MUODERL X&lw PREPARKED BY CHRCKED BY APPROVED BY

pate July 9, 198
Subject:— . BASIC AERODYNAMIC DATA - REVISED. . oo

PART Il-A-7 (Cont.)

Then
Byt =
- 572 x .827 RN
bh‘f> effective s ki
‘htf b 2.96
(c 2 (L) ,2 1
(Prgn) £ _g%%‘ ¥ T+1.66x .73
o) = C &
( DIHT)f _Q.'ﬁ).r__
5.3
If we uet(CDIHT) = (CLHT) e
4 —_—t

Anty offective
=2 5.3 (for drag analyeis)
effective .

Tor the Tip Sections
As the end plate effect does not apply to the tip sections

Then ‘ht ¢

= 1.16 (for .ift and drag analysis)
effective

(0 Ia'r), _(_?:a.ltéi ,

For the Complete Horiszontal Tail

Ane

If we set

Corgy) = Crm®

‘ht effective

Apy effective is the effective aspact ratio of the horiszontal $ail

for drag analysis
o . ® (cnlar), o (cDIg,)o l

where for any < pg
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REPORT No. R107-012 Fo R CHIL D AR O e Conroramion PAGES| PAGE /95
MODEYL X0-=120 eru-p By CHECKED BY APPROYED BY

Subject—...... BASIC AXRODYEAMIC DATA - e | REVISED. oo

| PART Il-A-7
& oL z O .
‘ BT o i osso ﬁ%‘)

4 ) w
Ugr , 3 %l (B < 5E)
1 Then 5 5
o 2 ﬁg.z_. 2 /.029% 60
Ly 1 = gy 0530 _3 ) + OLar (,Qﬂg x 3m2
3 1.16
Cp; s o 2
. 3.13 5
,// and :
" T &l Ah‘offoetivo = 6.16 (for dreg lnllyl’.l)
] Assuming that the ratio of b.(off.otivo) to bhtf(off.ctiv.)'ill de
the same as 2‘_ -
bhie §
. *
Yegrrective * .87 bhtf o7fective 2
1 Phts orrective * 5-3 x 9.6125 = 52.0 ft.
’;g " then
A by offective = 87 x52.0 = U5.3 f4,
| Bh‘offcotivo =2 52.0 + £.333 = 60,333 ft.
®
— 4 s u
Bt ® T80.33:3 T

effective

Yrom figure 8 of reference (11) for & taper ratio of 1.0 -
u 2 987 5!?
I w @ 0064 P

FA- 800-2.3



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

=" S N—
‘-f 13 =
[ . NSO 1 v i D 4
REPORT No. R107=012 KA IR CH L D AR A e coxroRamox PAGES| PAGE / 96
r ¥ MODEL X0-120 ’rmut:n BY CHECKED BY APPROVED BY
'y b pate July 9, 1948
Sub)ect—-BuIcmoDmHIcDAu_“- eerianesaaae e Ml ssanesstes samenoomammaesasaessrra REVISED... .. ...
I8 PART II-A-7 (Cont.)
|
1! Then
.' A ODIH = ( OLH! ) + (OLHT x .0568 J. X (-00052)>
*‘.‘ , 6.16 X 0987
}
i
+ ((.0568{.)2 x .oosh)
e Cp = .0523 2 - ,00029% ¢ J-. + .OOOOZ].J 2
e . 523 OLgy Ly o
£ * - Calculations of induced dreg for various angles of attack and
N / elevator deflections are made in the tadbles immediately following.
+ ; 4
¢ > I
.' 14’
{
§
s B iy
i o :
b
i :
% e
3 i
.
# |
FA- OG- 27 “

| e me— o a—


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

2
g

. o

INEC Ot ksviSNo § ...D

REPORT NO. R107=-012

’cmm BY

FAIRCHILD AIRCRAFT DIVISION

OF FAIRCHILD ENGINE & AIRPLANE CORPORATION

PAGESI PAGE /97

FA- 80VG -

Oy ® (0530 + 0289 o) .85

!
§
;

aQ

AFPPROVED BY

T
)

L3530 |

.1980
.0881
022

o)

0221
.0881
.3530
.5510

1.,0816

= ,00053

+0.2017
+0.0904
+0.0232
+0,.0000
+0.0209
+0,0858
+0.1947
+0.3477
+0. 5448
+0.7859
+1.0T10
+1,4002

MODEL xo-lzo PREFPARED BY
Subject:—.. . BASIC AERUDYNAMIC DATA .
PART Il=A=T7
CALCULATION OF INDUCED IRAG oplm
o} .0523(0Lm)?
Dlm 2 } m
A
e S = - BRI
x ¢ v o/. -.00029
ht
?BT Lyp gy s
-11.2 -.5940 0 0
- 8.4 - . 4u50 0 0
-5.6 -.2970 0 0
-2.8 -.1ug5 0 0
0 0 0 o
2.8 .1485 0 0
5.6 .2970 0 0
11.2 .5940 0 0
14,0 . Tu25 0 0
16.8 .8910 0 0
19.6 1.040 0 0
Jo =
.000021
-11,2 -.h491 -2.2455 +.0007
- 8.4  -.3007 -1.5035 +.0004
<5.6 -.1523 =0.7615 +.0002
-2.8 -.oo =0,0195 +.0000
o 5 40,7225 -.0002
2.8 ¢ 2929 +1. 4645 -,000%
5.6 +.0013 +2,2065 -,0007
8."‘ ; +. 5897 +2.9h85 -.m
11.2 +.T381 +a.6905 -.0011
14.0 | +.8865 4325 ~.0013
16.8 41.0349 +5.1745 -.0015
19.6 [+1,1833 +5.9165 -.0017

DATE

REVISED ... e

~.000295 Orgy . + 000021 oe

2
.0523( Cfg) ODIHT
.018 .0185
.010 .010h
.0046 .OUL6
.0012 .0012
o 0
.0012 .0012
.00u6 .oou6
.0185 L0185
.0288 .0288
o0m5 om2
.0566 .056
.0105 .01l
0047 .005
.0012 ' ,0019
.0000 .000
.0011 ! .001§
.00us5 - 00U
.0102 L ,0100
L0182 E L0178
028% .0279
.0h11 .0uC3
.0560 .0550
L0732 .0720

P
3
i

L T @;‘ L B

)

e o
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REPORT No, R107-012 FATRCHIL gw-f}‘ulna_f R by PAGES| PAGE /38
MopEY XC-120 Irerulb pY CHECKED BY APPROVED BY
paTE. July 9, 1948
| subject:—. .. BASIC AERODYNAMIC DATA = REVISED. . ... ...
PART Il=A=7
CALCULATION OF INDUOED DRAG (Cont.)
Je = 100
.000021 o/ 2 0021
S . = e -
. o c I -.o00295. o2 .0523(0; . )2 o
nt | L [ L O . 9p
T T o e
....+ S e e e T SR T - . ) S onocTg O {_A._.. copercT —
-11.2 | «.3046 --3 060 | +.0009 +0.0928 .ookg | .ooT8
- 8.4 | «,1562 (=1,5620 i +.U005 +0,024k .0013 | .0039
- 5.6  -.0078 =0.0780 | +.0002 +0.00001 | .0000 i .0023
- 2.8 +.1406  +1.,u060 | -.,0004 | +0.0198 .0010 P .002
; *.2890 ' +2.8900 -.0009 ! +0.08135 .oohy | .008
2.8 | «.437% 44,3740 -.0013 | +0.1913 |  .0100 L0108
5.6 | +.5858  +5.8580 -.0017 +0,3432 0179 | L0183
8.4 , +. 7342  +7.3420 -.0022 +0,%390 .0282 | .0281
11.2 | +.8826  +8.8260 -.0026 +o.7gso .0lo .04o
14.0 | +1.0310  +10,3100 -.0030 ] +1.0630 .055 05N
16.8 | +1.179L4 | +11,.7940 -.0035 l $1.3710 | .0727 3 on
19.6 | +1.3278 ! +13.2780 -.0039 ‘ +1.7631 ' .0922 I .090
Jo = 50
.000021 /2 = .00053
1.2 | -.7380 | +3.6905 l -.0011 +0.5uL8 0285 | 0279
-8.4 | 3897 +2.9u85 -.0009 40,3477 .0182 0178
- 5.6 | -.b413 42,2065 ~.0007 +0,1947 0102 . .0100
- 2.8 23 +1.u46L5 -, 0004 +0.0858 | .00us5 L ,00u6
0 | -.1bls 40,7225 -.0002 +0.0209 | .0011 .001k
2.8 | +.0039 =0.0195 +.000Q +0.0000 .0000 .0005
5.6 . +.1523 =0.7615 +.0002 +0.0232 .0012 I ,0019
8.4 4-.3?37 -1,.5015 +.0004 +0,0004 .oouY L0056
11.2 ' +.449)1  -2.2u55 +.0007 +0,2017 | .0105 0117
14.0 + 5 75 . -2.9875 +.0009 +0,3570 | .0187 .0201
16.8 39 -3.7295 +.0011 +0.556M .0291 .0307
19.6 | + 8903 -L.umis . +.0013 +0.7998 .Ou1E I .0l36
| | | |
| | | | |
! | ‘ ; |
i : |
, ! | ‘ 1
l ! : = !
FA- §OC. A 1 l ? l

L

e b aat . o

Sasge Y
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werout xo._2107-012 "o REAILD ARCRAET DINISION races[pace /99
MODEL xo‘lza PREPARED BY “HECKED BY Al"’lOl!D BY
paTe July 9, 1948
Subjecti—. .. DASIC AERODYBAMIC DATA =~ = = N REVISED
PART 1I-A=7
CALCULATION OF INUCED DRAG (Cont.)
oc = =10°
.000021 o2 = 0021
o( ! de | =.000 I =2 .o0s23( 2
bt L | e % °Lm2902 A I 2 gy %In'r
-11.2  -.8830 | 6.830 -.0026 4, 7805 | .ouos L0803
- 8.k =, 7340 ¢ 7.340 -.0022 | .5399 i .0283 o282
-5.6 =-.5860 g.sso -.0017 I L3430 .0180 .018h
- 2.8 , =.4375 375 -.0013 ! 1915 .010 .0111
o -.2890 2.890 -.0009 i L0835 i .004 .00%6
2.8 -.a405 1.5 | -,0008 | .0197 .0010 | .oo2T
5.6 +.0080 =-,080 | 0 | .0001 0 ! .0024
8.4 .1560 -1.560 | .000% | .02u3 .0013 | .0039
11.2 -3050 <3.050 | .0009 g .oszg .00k49 .00T9
14,0 4535 =-4.535 | . .00X3 .20 .0108 .01u2
16.8 .6020 ~6.020 l .0018 I .3620 .0190 .0229
19.6 .7510 =7,.510 | .0022 ! .5640 .0295 0338
do T -15°
000022 oC = 0047
| | | | |
=11.2 «1.0275 15.40 | =,00u45 | 1.055 .0552 - .ogsu
-8.% - g785 13,18 | -.0039 ,, 7710 | .0li03 .oli1
-5.6 = 7305 10.96 -.0032 i .5330 | .0279 029
- 2.8 - 5820 8.73 ~-.0026 * .3380 | 0177 .0198
- 4335 6.51 -.0019 | 1880 | .0098 .0126
2.8 - 285 kL.2715 -.001 .0811 .00k2 .0076
5.6 =~ ,1365 2.0u8 -.000 .0186 , .0010 .0051
g.4 .0115 = .1725 . .0001 .0001 .oous
1.2 .1605 =-2.406 .0007 .0257 | .oowy .0068
14.0 .3090 -u.sg BN o) § 11 .095Y4 i .0095 0156
16.8 .is75 -6.8 - .0020 .2095 | .0110 .01
19.6 ;|  .6065 -9.100 = .0027 .3675 : .0192 .ozg
i | 3
| | i
' .
l | | l
t ! l
FA- gyocf}.’} { i

-
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FA- £00

175 -

| |
3 |

kerot o, %107-012 ' M RGHIL R ARCRAXT DIVISION Paces[race_20C
j_MODERL xo'leo ’rk!rn\:n BY CHECKED BY AFPFROVED BY
pate July 9, 19%9
Subject:—. ... BASIC AFRODYNAMIG DATA . o —— REVISED ..
PART llaA-7
m&nm__zmn,‘,m (°°nt ) '
§ % = 20 000021 dy° = .08 | ,
| | =.000295 E .0523(0y,__)2
%ht Q"‘n'r ’ OI‘m' o 0, e o; ! 3Oy %x“
| SN FC 8 B S . D SRS
-11.2 ' =1.1720 | +23.4400 -.0069 L 41,3736 ons 0733
- 8.4 -1.0230 +20.4600 -.0060 | +1.04b5 ( oaog .05
- 5.6« 8750 417.5000 ! og | 40,7656 i .0 .0l32
- 2.8 - .7265 +1n.5£gg  =.00 !’; +0.5278 .0276 037
- 780 #11.5 ! -.003 +0.3311 I W01T5 | .0225
2.8 - |+ 8.5900 | =,0025 +0.1845 | .0098 i .0155
5.6 | = 2810|+ 5.6200 | =.0017 +0.07950 | .00kl . .0108
8.4 - .1330 ¢+ 2.6600 | ~-.0008 +0.0177 i 000y i 0085
11.2' . - 0.3200 | +.0001 | +0.0003 i .0000 | .0085
10| 1645 - 3+ 2900 I +.0010 | 007k | .o0Mk | .0108
16.8 . - 6.2600 | +,0018 | +0.0980 | .0051 0153
19.6 2 |- 9.2u0 | +.0027 | +0.2i34 | .oul2 | L0223
de = «250 .000021 <{-’- = 0171
-11.2| ~1.3165 | +25.3300 -.00 C1.7% ‘ .0905 l .0958
- 8.4 «1,1675  +23.35C0 -, | 1,360 1 0712 o.oTTH
- 5.6 =1,0195 | +20.3500 | -, 1.035 | 0542 L0613
- 2.8 - .8710  +17.0h200 -.gl 758 [ .0397 ou77
= .T7225 . +1b.4500 -. 52 [ .0272 .03
2.8 - .5TUO0 411,480 = -.00% .329 .0172 ' .0269
5.6 - U255 + 8.5100 -.mag .161 ‘ .ooas L L0201
8.4 = 2775 + 5.5500 = .07Z .00L3 L .0158
11.2 - .1285 + 2 Egoo - .0008 .01 .0008 0%
14,0 +.0001 ! .0004 0132
16.8 1655 - 3.3700 +.0010 .0284 .0015 .0156
19.6 . 3500 +.0019 1005 | .0053 .0203

e ——— T .
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REPORT

FAIRCHILD AIRCRAFT DIVISION ]

~o. R107-012 OF FAIRCHILD ENGINE & AIRPLANE OURPURATION ,PAGES | PAGE 20/

XC-120 JPRKPARID BY

MODEL CHECKED BY APPROVED BY
DATE J’uly9. 19’”
Subject:—............ B‘SICAERODYI.‘MICD‘TA_ ................................ REVISED .. .. ... ...

Fa- 800

PART Il-A-7

Profile Drag

The profile drag of the horizontal tall has been
determined in Part II-A-7 of reference (1) for
various angles of attack of the horixzontal tail
and elevator deflection.
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rReporT No. R107-012 KA TR CHIL D AR O A e Conroramen PAGES | PAGE 202
= X0=120 | rurranso oy comcnEn By arraovED pY
paTe July 9, 1948

PART Il=A=7

Total Horigontal Tail Dreas

The total horisontal tail drag is obtained by the addition
of induced and profile drag as shown in the following tadble.

Yigure 96 presents a plot of total horigontal tail drag versus
angle of attack of the horisontal tail for various elevator

deflections.

FA- &OC-27
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REPORT No. R107=-012 B R L L A L D A PAGLS | PAGE Z0F
MoDEL Xc-120 Irnxruln BY CHECKED BY AFPROVED BY
3 pate July 9, 1948
| subject:—..... BASIGC AKRODYFAMIC DATA ... .o e | REVISED
.I
PART II-A=7-¢ | 8
; ZOTAL HORIZONTAL DBAG. A
. de z 0° d% w 5° | '
1 A ' Cp ' Op Dne i % i °p | -
4 hth‘ s | lgy o “ | omp | oo
] -11.2  .0096 @ .0185 ' 0281 -11.2 | .0090 ' .01 .0207
- 8.4  .0089 .o10k = .0193 -84 | .0085 ‘ .00% .o
- 5.6 | 0065 0046 = .01% -5.6 | .008h : o019 | .0103
- 2.8  .0082 , .0012 | .009% - 2.8 | ,0092 | .000 | .0095
E .01 1 0 | .oom 0 0036 ' Lok | 010
I 2.8 | .0062 .0012 = .0O094 2.8 0112  .00k6 .0158
5.6 | .0085 | .00M6 @ .01m 5.6 0126 | .0100 | .0226 y
8.4 | .0089 & .010% | .0193 g.4 0135 | .0178 .0313
] 11.2 | .0096 | .0185 | .0281 1.2 L0154 0279 o 32
% 14,0 = .0106 & .0288 & .O39k4 1%.0 L0173 | .on03 | 087
l 16.8 .22 | .oM5 ’ .0536 16.8 .0187 = .0550 l L0737
;. . 19.6 ' .0145 .0566 ..ot 19.6 .0211 | .0720 | .0971 .
| :
 de om0 de = -5° :
-11.2 .0087 ,00T8 | .06 -11.2 o154 | .0279 |  .Ou33 |
0 - 8.4 0085 ,0039 | .012 - 8.4 .013 0178 | .03
- 5.6  .0090 ,0023 | .0113 - 5.6 .01 .0100 .0 f
- 2.8 0108 .0027 | .0135 - 2.8 .0112 ~ .00u6 .0158 2
- 0 .o1h2 0055 . .0200 0 .0096 .001Y4 .0110 '
i 2.8 .017 0108 ' .0284 2.8 0090 = .000§ 0095
- 5.6 .0206 .0183  ,0389 5.6 oogh . 0019 010
g.4% .02m1 .0281 | .ggx g.u L0085 = ,00%56 o1l
11.2  .0257 .0402 , .0B59 11.2 .0090  .0117 - 0207 .
3 14,0 ,027 0547  ,0820 14,0 0201 :
16.8 ,029 .on .1007 16.8 Q?OE -
19.6 .0317 .00k 1221 19.6 .0fy
.-;: i ‘.
o4
e | :
3 ! 5
' Fa- guC -2 | | ; | ;.
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REPORT No. R107=012

MOD:.

XC=120 ’runn«m BY

FATRCHILD AIRCRAFT DIVISION

OF FATHRCHIID ENGINE & AL

RPLANE OORPORATION

PAGES

PAGE 2 04

CHECKED BY

APFROVED BY

06'.- -10°
G(ht [OD onxm,
I ém_m_ﬁﬁwmw,“
-1102 | -0257 .0"‘03
- 8.4 .0230 .0282
- 5.6 .0201 .0184
- 2.8 .0176 | .01
| LC1U5 .0056
2.8 | .0108 .0027
5.6  .0090 0021
8.4 ' .0085 .0039
11.2 | .0087 .0079
l |
de T =20°
| |
‘11.2 H o 1 ! 07
- 5.6 0555 o 32
- 2.8 0421 .ony
| .038 .022%
2.8 .03 .0155
5.6 .0300 . .0108
8.4 0246 | 0085
11.2 | .0195 = .008%

Subject:—.........

FA-SUC-iB

PART Il=A=T=0

BASIO AZRODYRAMIC DATA . . . oo

TOTAL HORIZONTAL IRAQ (Cont.)
ODHQ ] a/ht ! °D°B'1'
e e e e eV | I = [
.0660 I =11.2 ! .0379
.0512 | -8k i 0349
.038%5 1 =5.6 i .0320
.0287 1 - 2.8 i .0280
.0201 | o ., .o0228 |
0135 ! 2.6  .0169
L0111 ] 5.6 | .0122
.0L24 ‘ 8.4 | ,0100
.0166 ! 1.2 i .0092
:; /.
; |
124y f |
.1053 !
.Ozg i '
. it |
.0610 . s
.0lgg 2.8 | L0 !
.0koe | 5.6 | .ou5g |
.0351 i s.4 | .ohok |
.0280 ;1.2 | 0346
1

T

DATE

» =150
oD |
IHT ]

.OEsh
.0l
.0294
.0198
.0126
.0076

.OOE: |

:ooss‘ !

2 =259

.0269

.0158
o1

e ——————

July 9, 1948

REVISED . ... el

ok
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i 3 d. Polar Diagrem &
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Figure 97 on the following page presents horigontal
=+ tail polar diegrams for various elevator deflections.
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< MODEL xc"lao ll‘kEl’ARED nY CHECKED BX APPROVED BY
< pate  July 9, 1948
Subject - BASIC monmmxcmu S - REVISED
PART 1I-A-7-e
2
e. Aerodynamic Force Coefficients
1 The serodynamic force coefficients Cx.,, and OZKT
£ are assuned to be numerically equal to Cpg, and 7 ne
respectively. Thie approximmtion is exporinon:ully
Justified and consideradly reduces the amount of labor
required to balance the complete airplane.
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MODEL X0-120 I PREPARED BY CHECKED BY APPROVED BY
i Saftol EeonTiclin et DATE. July 9, 1948
Subject:—. ... TN OY DN METH A e ik mveeiiiie v ocaveanesemens | REVISED

PART ll=A=T-f
f. P M A
: From available data the aerodynamic center location of the
J horizontal tail, flapped or unflapped, is estimated to be
located at .25 ont.

Tor the flapped section bdetwesn the fins:

Yor a symmetriocal airfoil the ssction pitching moment with
elevators neutral 1is gero.

Section pitching moments due to elevator deflection are
obtained from figure 1 reference (&) for Se_ = 105

oht

b

°m Jy T-.0080 S =460 2de z-013

}' V CPA

v Since oy s, &nd 0(,,‘ are closely related, the previously
oo} determined Xog for o, o 325 Oep 4 370 *od open
ey '

Zop is used to estimate om de *

hhtJ. ')-00135 X *.682 - -.0092

Correcting to three dimensional data by the method of reference
(11) where

O“H'r/. 1 omy 4, |
I ® .956 figure 7 reference (11) for Apg, = 2.96

°“m'J. & .956 x -.0092

Ter the tip section outdboard of the fine:

i The pitching moment of un unflapped symmetrical airfoil is
e equal %0 xero
5.. 5 For the complete horizantal taill

i Taking a weighted average based on areas we odtaia

- °“n'r J. 2 -,0088 22286 e = -.0073 .
Figure 98 presents a plot of Opgy versus dhg for various cf..
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MODEL XGC-120 1 FREPARKD BY

(HECKED BY

APPROVED BY

Subjecti——

PART I1l1-A~7

€. Yaswing Moment

BASIC AERODYNAMIC DATA

pare  July 9, 19L8

REVISUED

It is assumed that the horigontal tail yawing moment
due to yaw 1% negligibdle. .

i e

.
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MODEL XO'].ZO PREPARED BY CHECKED BY APPROVED BY
) pate July 9, 1948
{ subject:—.  BASIC AERODYMANIC DATA e e | REVISED -

%

PART II-A-7=h

h.

Downwash and Dynamic Pressure Ratio

The wvalue of the downwash was caslculated in the same

manner as in reference (1). The computations are shown

in the table immediately following. The geometric relation-
ship of the horizontal ta!l to the wing is shown in figure
G9. The incidence of the horigzontal tail to the thrust

line is 1.0 degree, so that t'.e angle of attack of the
horizontal tail is

Xpt = X 41,00 = € ave

The upper edge of the wing wake is always below the
horigontal tail, so that

qht/q = 1.00
at all times, power off,
Ths variation in sangle of attack of thc horisontal tail
with angle of attack of the thrust line is showa in

figures /00 and )/ for flape retracted and extended,
respectively.
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MODEL _ X0-120 Irnxrumn BY CHECKED BY APPROVED BY

pate July 9, 1948
Subject:—.......BASIC AKRODYNAMIG DATA e e REVISED . oo ,

1.

FA- SOC -2

PART 1I-A=Tel

Havator Hinge Nopents

In order to check the computed values of the hinge moment
parameters, the results of flight tests are analysed.

These data were obtained from reference (12). The airplans
wis flown with engines 1dling (Tg = 0), znd flaps and gear
down.

The wheel force is given by
Ty = ,359 Gg2 b o A X
w ® .359 o by ang (Omy 4, o + Og, o, Fht)

where
<359 = elevator movement in radianc per foot of wheel
movement for C-119A (M~105) airplane.

€q  ® 38.25 inches, root mean square elevator chord
be = 269 inches, elevator span of 0-119A airplane

Qne s dynamic pressure at tail, taken to be equal to free
strean q.

Let Oy, = (QH. J.O/o = cx.q,ht A pe)
2
Y, = .359 2E.25 x 280 g, og, '

1728
Oge = .01138 _z_:;
Oﬂ.d - o/ oﬂ f
ht - .

ht

Since C can be defined from the wheel force and the speed,
and a/. is knmown, it remains only to obtain Q/ht in order

0 c .
to relate H, °C and H'ocht There will be one such straight

line relationship of the two parameters for each value of force
and speed. By plotting eeveral of these relationships, a series
of lines will be obtained whose point of intersection determine
the adsolute values of the parameters.

e i, gy
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FAIRCHILD AIRCRAFT DIVISION PAGES| PAGE 2/8

MODEL

10-120 IPNEPARKD BY I(IHPA‘KEI) BY APPROYED RY

LN

Subject i~

pate July 9, 1948

e vmnmsnenmene. | REVISED
*

_BASIC AERODYEAMIC DATA .

PART Il-A-7-1

The necessary values 0f o(j, for the C-119A airplane are determined
from the estimated values of Part II-A<7<h, reference (1).

Two additional check points from reference (13) are also computed.

Thess were stall tests for which stick force, elevator position,

and trim tad setting were observed. The elevator positions were
corrected to effective (from the standpoint of hinge moments) elevator
positions at gero tad deflection from data on the effectiveness of

the tad in reducing stick forces.

YThe aforementioned data furnished eight linsas, each representing the
values of Gg'c(. angd cge G‘/ht that would satisfy omne of the observed

datun, They should all irtersect in one point which should then
represent the actual values of the hinge moment parameters. These
data are plotted in figure 100, Although they do not intersect at

a point due t0 accumlative inaccuracies in measurgsent, they do
define a small area guite well. In particular, those data taken

at lowv speed where the angle of attack of the tail is small define
the value of cnbor‘ well, while those data taken at the higher speeds

with gmall elevator deflections define P well., The encircled
point represents the estimate of the value oY C and
P He o OE.o(h

vhich 1s delieved to bdest fit all of the odserved data. The

other point, enclosed in & triangle, represents the value of the
parameters as estimated from section data. It 18 felt that the
flight test data are the more reliable and indicative, so that the
values of .the hinge moment parameters used in this report are
taken to de defined by them. )

t

.E_EE!_. 2 -.,0018
ch.
.
S -.0007
do(ht

Figure 101 shows the variation of elevator hinge moment coefficient
with elevator deflections and with angle of attack of the horisontal
tail.
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REPORT NO. RIOT=012 b rritam s naie S AMLANE CHENORATION « PAGES| PAGE 222
MODRL X0=120 | rreranzp ny CHECKED BY AFPROVED BY
. DATE. . July 9, 1948 "
’| Subject:—...... BASIO AERODYSAMIC DAZA REVISED. .. ‘
.................. e '
1

PART II-A-8

8. ELEYATOR TABG

Since the elevator tabs are identical to those on the
C-119B airplane, all calculations and figures presented
in Part 11-A~8, reference (1), apply to the XC=120 aire
Plane.

All aserodynamic coefficlents are based on tad area,
elevator area or horigontal tall area depending upon
the item affected by the tab. Tor convenience, the
important tad characteristics are tabulated delow as
well as deing shown graphically in the summary sectionm.

ELEVATCR TAP ARRODYNAMIO OBABACTERISTICS

9 J STNBOL ITEM TRIM SPRING
TAB TAB
%mfo tad 4 OLm/ ¢S tad .00238 .001LT2
He o tad a Gn./df. tad -.0034 -.0025
By tad /‘f’ub 4 CHy yar/¢ o tab | =-0080 -.
e Jo tab 8o/t g sap ~.0385 -.0278

FA- BOC-2)
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MODEL xo—lm _I PREPARED BY CHECKED BY APPROVED BY "
DATE. V0. 9. 1948
Subject:—. BASICAEODMIODAﬂ_ et otreteniiee o messneeeeiccssvnsammmssssnmmeree | REVISED.
PAR? Il=A=9
9. Vertical Tail
It 1e the purpose of thie section to determine the
aerodynamic charscteristics of the vertical tail of
the Nodel XC-120 airplane, powerwoff,
y The characteristics as determined herein are the
g results of calculations and/or wind tunnel data.
All coefficlients are for one vertical tail and are
. bdased ¢n one verticel tail area and/or chord and
are pressnted vercus the angle of attack of the
. 4 vertical tail.
b {" The final vertical tail characteristics mey be
3 bl found in the following figures or sections.
Lifs Pigure 105 s
Drag Pigure 106 {
Poler Diagran Tigure 107 -
Yorce Coefficientsa See discusasion Section e
Yawing Moments Figure 108 .
Dynamic Pressurs See discussion Section g ’ g
Sidewvash Pigure 109

Rudder Hinge Moments Pigure 43 E
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FAIRCHILD AIRCRAFT DIVISION

PAGES| PAGE 224

Fa- §00 .27

M eure /04 presents a drawvi ng of one complete vertiocal
tail less tads. Pertinent dimensions used in thise

analysis are shown on the drawing.

OF PAIRCHILD ENGINE & AIRPLANE OORPORATION
MODEL, XC=-120 I PREPARED BY CHECKED BY APPROVED BY
pate July 9, 1948
Subject:— .. BASIC AERODTNAMIC DATA = - _— REVISED . ...
PART Il=A=9
a. Vertical Tail Drawing

I akarat
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XC~120 TPKBPARID BY

MODEL CHECKED BY ATPROVED BY
paTE July 9, 19us .
Sub)ect—BAsxomODrwIcmu SO PRSP REVISED. .. ... . .

PAR? II-A-9

b.

Cross Yorce Analysis

In the determination of the lift force of the vertical
tail, the section lift=curve siops was odtained from
reference (7) and the three dimensional 1lift curve slopd
was obtained from reference (h).

by means of refernce (5).

The sidewash was estimated
The use of the adove characteristiocs

in conjunction with the 1/32 scale model tests of the XC-120
airplane at the 5-Foot wind tunnel at Wright Field, reference
(2) determined the three dimensional Acxyt/Ady 8nd the
vertical tail efficiency 27vt‘

Lift Curve Slope
Section Data
From reference (7) for flappsd sections, .005 oy gap with
blurt nose profile rudder

[l

Airfoil éicx't crfoyy orp/ovy
.0009 .088 <30 .30
.0015 084 .30 .30
.0012- .086 .333 .30

Sot

co Otvt s clq't - .086

Three Dimensional Data

Yrom reference (15)
Effective Aspect Ratio = 1.09 Geometric Aspect Ratid

Geometrio Aspect Batio ® (200/12)% o 2.79
99.

From reference (16) for zero sweep, effective sspect ratio =
3.04 and taper ratio = .4

a .0560

oxcivt



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

rOvVIDED BY THE ABEOTT AEROSPAL
R —

i IEATCR WL B ol - J

" ” - IVISI N o R
REPORT NO. R107-012 B L R ot i 2 AGE”’ PAGE 227
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BASIO AERODYNAMIC DATA

Subject:—. . . T e e ivseeceeee. | REVISED

PARY 1l=A~9

The effective lift curve slcpe of the vertiocal tail %s obtained
from wind tunnel data of reference (2) as follows:

'1°’> <_Equ ’v‘rl
d(Pu':d:x/“. Sy } <-

7 vt ﬂ-) = 5, s
Ve Sy¢ lve (1 - ..1!.)
By ay

8y = 1447.25 sq. ft.
&t b 199.2 'q. ftl

vt = u68 for 24.7% C.0.

B,
4c ) s 0024 £ (2)
-. reference
4 ¢ /ye °
v Aoy . oany
4 v (1 - a7
dy
Uling the estimated value of 4 & from Part ll-A=Geg
d v .
—&% =2 ,107 power off, flaps and gear up
Sudbstituting
Dt ‘—‘-’l) 0
/ ryprgd - = .0W2

and the efficiency of the vertical tail is then

7 v R

FA- QOG- 27
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MODEL X0=-120 ]rnnru«:n BY CHECKED BY APFROVED BY
paTE  July 9, 1948

PART Il=A=9 (Cont.)

Lift Effectivennss Paranster

The section valus of =/ 5 1is obtained from figure 49 of
reference (4)

o '5 2-.62 plain sealed for OS¢ o <333 ;“' s 14,20
ove

Correcting from plain sealed to open gap
L = 1,028
ko

vhere kg s /S for plain sealed gap.
and the balance factor K3 = .0395

figare 6 reference (9)

from figure 3 reference (9) for blunt nose control surface

-—18.30 and /2 = .12u8
or or

ol
/s open gap ®=1:028 % .62 ®»- 637

The three dimenedonal value of the lift effectiveness parameter of
the vertical tail is determined from the wind tunnel data of reference
(2) in the same manner.

0! -

(:‘V)n -(:—%-)v —zt—%"'a“(’“ﬁf)
Ax_, d 0o 10
P« v o« Gy

Qolyy (1 -_%%
sos Ay o -i—g—i
ASe (___L)

a4 ¢

a Yy /y

l-40
Z )

\_| ,s
»). v

s fl
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REPORT No, R107=002 K IR R B e aisians CoRPORATION PAGES | PAGE 229
MODEL XC=120 ]pnnru«xu BY CHECKED BY APFROVED BY
poTE July 9, 1948
Subject:—— . ... BASIC AERODYNAMIG DATA = e | REVISED
PART II-A=9
or:
a ¢ )
-4 Y ‘yr Adyg ( 1- 47 )
L | ST d¢
43,

408, . 0013

reference (2)
a esr

Sultetituting we odtain
..Am_LL.’ x =002 2 (1-'-1-—40.
B B =.0013 Yy
Again using the estimated value of 4 7~ s .107
dy

for powsr-off, flaps and geer up
Ay Sy = -, 48O

Sumnary of Croes Yorce Analysis

00 ot g = .056
vt S, ®-U80
} vt ©® 1% for oross forces
Ooyp ® G0y, X7Vt =G0y Avet Sy Sr
Coyp = .056 X yy + .056 x 480 Op

Ocyp = 056 clyy + 0269 Sy

‘)),t Coyy = 75(.056 A gy ¢+ 0269 Sp)

Tigure 105 presents a plot of
radder dsflections.,

OCyq versus Xyy for various

FA- OC-22
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REPORT NO. R107-012 it ks B O R T oktoraman [ PAGES | PAGE 23/
MoDEL X0~120 | ereranxp »y CHECKED BY APPROVED BY
paTE July 9. 1948 |
Subject:—. .. BASIO AERODYNAMIC DA®A | REVISED... .. )
PART Il1-A=9

7
—a

s. Drsg Analyals

3 It is the purpose of this section to determine the
drag characteristics of the vertical tail,

e

In determining the drag, the induced drag is first
calculated for various Xy¢l, and Sy to obtain total

dr“.
»
- Induced DPreg
3 )
: From reference (11) the induced drag is
| {/; oDIv, = ”-ozvﬁ + 0072 AN °cr A A VAN °°r2 A 4
: . VTerfective
where .4 , v and w are factors obtained from figure 8 of
reference (11) :
A & 1,00
vy = O
vw = 0
Avt offective = 3.0 i
- -
80 that
On » Cc 2
1 - Oy = 2
v = .1046 (o
* T 3.1016 x 3.00 (Goyy) :
Ooyp = +096a,, + .0269 Sy A
The caloulations for induced drag are presented in the ¢
following tadle. :
&
‘!-" =
. !

FA- §0C - 272
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OF FAIRCHILD ENGINE & AIRPLANE CORFOFRATION

PAGES

PAGE 2 32

xc"lm I?REPAHID Y

CHECKED BY

AFPROVED BY

paTe July 9, 1948
Subject:—. . BASIO AERRODYNAMIC DATA | REVISED o
PART II=A=9
CALCULATIONS FOR INDUCED DRAG OF VERTICAL TAIL
@ O ©)) ® & ® D
st , , r
&y 2) LR ® 2 1086
0 0 0 o} (o} 0 0
* 5 *.,135 +.135 ©.0182 .0019
£10 v, *t, 0724 .00T6
+1§ + ok + Loy .1632 0an
20 1,538 *.538 . 2894 .0303
3.13 -2 75 - .538 -.363 138 .01
- 15 - .hoh - .229 .052“ .OO;
-10 - .269 -.094 .0088 .0009
-5 -.135 .0ko .0016 .0002
0 0 175 0324 0034
5 . . m .0961 010
10 . 5 .19 .0206
15 .40 579 <3352 .0351
20 -538 T3 508k .0532
5 - 20 . 280 - .538 .258 .0666 .0070
-15 - .gou 124 L0154 .oo.*Zs
-10 -.269 .01 .0001 0
-5 -.135 .1ks .0210 .0022
0 0 .280 0T84 .0082
13 1233 g}g 1771.»§ .0180
L d [ ] [ ] 1
15 4ol .b8sh ?& 0385
20 .538 818 6691 .0700
.000
o243
.08Y

&

u
l
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R107-012 FAIRCHILD AIRCRAFT DIVISION

EEPORT NO. OF PAIRCHILD ENGINE 4 AIRPLANE CORPORATON

PAGESI PAGE 2 %3

MoDXEL X0=120 ’rnzruu:n BY ](-xmcﬁnn BY

AFPROVED BY

BASIC AXRODYRAMIC DATA

Snbject:— .. ..

PAR? 1l=A=9

Zrofile Drag

pate July 9, 1948

REVISED

The profile drag of the vertical tail has deen
determined in Part II-A-gec of reference (1) for
various combinations of angle of attack of the

vertical tall and rudder deflections.

FAa- Q00 -2
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FAIRCHILD AIRCRAFT DIVISION
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PAGEsl PAGE R 3%

XC=120 | yrmraneo mv

CHECKLD BY

MODEL APPROYED BY
pare Jaly 9, 1948
Subjeet e .......... BASIC ANRODYNANIC DATA R REVISED .

PART Il-A=9
I0TAL VIRTICAL TAIL DRAG
@ @ ) LY 5
v I %Doys i . Dyy
) 0 .0081 0 L0081
t 5 .0102 .0019 0121
* 10 .07 .0076 0247
18 .0286 017 .ohgz
* 20 .0%503 .0303 .08
? 3.13 - 20 .ousT .0138 .0595
- 15 o216 .0055 027
. 1(; 83;:7‘ .0002 8332
0 -0082 .0C3k .0116
5 0119 .0101 .0220
10 2 .0206 .on1
15 034 0351 .0692
| 20 0544 0532 .107
5 -0 0423 .0070 .0u93
2| omr | e | e
-5 .0088 .0022 -0110
0 .0083 .0082 .0165
i 5 .0129 .0180 .0309
| E | | | 2
20 0367 .0T00 ‘1267
20 - 20 -0335 .0001 .0336
- 15 0112 8355 .0131
- 10 .0085 9 017
=5 .0083 .0189 .0272
o . 0087 0328 .ol15
5 .0150 .0505 .0655
10 .0, 079 .0988
15 'Ohls ow 2 .IMT
20 .0621 .1261 .1882



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

=
0
0
1]
0
g
oL
0}
0
14
1}
g
F
-
0
m
m
<

Eeport No. R107-012

“d wuneeo

S

1

IEDaFORE S
PSSy B
T+

ces
3

i B

4w

j e

o9 PO
v

ES poow

-4

251

.

e

33 <4

pebedeeee

)4
——

p
S33255% Spe e

~feecoediare hr{_:- bt

ROS o4 Su ey

g

cefrore

-

P Sty I e el Pt e St aal

o dd be
ceptiet

.
e o

“Her

e ety CEEEE T
T e

S84 B4044 Taaay B

33

- b b



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

T g

Btiates. sie A

B ' X
L} w-—.\;' ‘ | ANV P | ED 5

) : : HIL R TVISIO? :
REPORT No. B107~012 T RCHILD AlRCR AR B ronsma PAGES | PAGE 236

t MoD¥I, XC-120 ’ PREFARED BY CHECKRD BY APFROVED BY

paTE . Y01y 9, 1948
Subject:—. . DASIC AERODYNAMIC DATA ~ | REVISED . o

PART 1l-A=9

] | d. Pelar Diagres of Versisl Teil

Figure 107 presents the vertical tail polar diagram
for various rudder deflections.

4
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MODRL X0=120 Ipngr‘nzp BY CHRCKED BY AFPROVED BY
paTe July 9, 1948
Subject:— . DASIC AERODYEAMIG DATA | kEvisep .
PART 1I=-A=9
e. Aerodyramic Force Coefficieuts
o The aerodynamic force oocefficients Cx,". and c,"
. are assumed to be equal to Opyy and } ye OCye
i reepectively. All coefflolients are ccnsidored to
g be independent of angle of pitch.
Y
".
"i
A
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wErorT No. Bl07-012 FATRCHILD ATRCRAFT DIVISION PAGES| PAGE 239

OF FAIHCHIILD ENGINE &

MODEL XC=120 ’ PREPARED BY CHECKED BY APPROYED BY
paTe July 9, 1948
SHBIEEE e BASIO AXRODYEAMIC DATA REVISED..
PART 11=-A=Q

f. Yawing Moment About Aerocdynamic Oenter

I¢t 18 the purpose of this section to determine the
yawing moment of the vertical tail abiout its aero-
dynsmic center.

Trom figure 1 reference 8§
Som. = -.0078 A g -.615
4 Se -8 Sr
2mor . -.01278 for °op 333
=k Ovt ) :

Using the previcusly determined section < /S _ from

Part 1I1-A=9<b we have ou,, Sy ® =-01278 x .637 = ~,00801

converting the section pitching moment thue obtained to
seotion yaving moment

ey TomS. x opg
t

Correcting to three dimensional data by the method of
reference (11)

c’v'l‘ Jr * 1 °n't ‘;!'
I ® 1,07 from figure reference (11)
0." S ® 1.07 x =.,00293 = -.00314

Pigure 108 presents a plot of 03", versus S, for any
~yy 88 Opyy 18 constant with oy for any Sy, Oxy,

being taken about the vertical tail aerodynamic center,
located at the .25 ay,.
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FAIRCHILD AIRCR

OF _FATHRCHILD KENGINE & AL

R107-012

AFT DIVISION

RFL ANE CORFORATION

PAGES] PAGE 24/

MODEL

. X0-120 |

PREPARED BY

CHY 'KED BY

AFFPROYED BY

Subjects ~............

BASIC AERODYHAMIC DATA

FART Il-A-G~g

g. SIDEWASH AFD DYNAMIO PRESSURE BATIO

This section contains the estimation of the

paTe.. .July 9, 1948

REVISED. .. .

sidewash at the vertical tails due to the wing.
The results are summarized herewiths

Tlaps Up

Flape Down

Figure /05 Ppresents a plot of o versus \’J

o
qu = .107
47 -

l.’)

n .0T2

The value of the dynamic pressure ratio is
1.00 at all times, sinoce the wing wake passes
below the vertical talls.

Fa- Bol- 273

o€

»
+ R ]
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TAERGS : .E-:,VT .:i ‘-D

‘HI R " DIV 3 G
FARCEILD ATRCEATT DIVISIO Paces|rice 242

) _MODRL

XC~120 | rreramzp ©T APPROVED BY

Subject :—

paTe. JWy 9, 19us

BASIC AZRODYNAHIO DATA REVISED oo

Fa- BOC- 27

PART 1l-AeG-g

ESTIMATION OF JILNWASH

It was established in reference {1) tha$ a reasonadble
estimation of the value of the sidewash could be obtained
from reference (5) providing a factor to account for the
difference in tail length and wing aspect ratio was used.
This factor was determined to be about 0,66 for the C-82.
It will be taken to be the same for the XC-120,

The increased incidence of the wing of the X0=120 over
that for the C~82 has the effect of raising the tail relative
to the wing at any given value of 1ift coefficlient. 7This
change corresponds very closely to the change from mid-wing
to low-wing configuration of reference (5). Therefore,
the valuee of 4 will be determined from the data for

4
the low-wing configurasion of Tadble VIII of reference (§).

S y Configuration Dihedral gdo- (ref. 5) 47 ( XC=120)
ay dy
o’ Low=Wing 0° .09 .0%9
o’ Low-Wing 50 .21 139
o’ Low-Wing 3° 107

For the flaps down configuration, the data of reference (5) do

not appear to be reliadle in the low-wing configuration, since

they indicate a negetive value of 40~ . This is poesidle only
ay

£f the vertiiocal tail is below the vortex sheet from the wing

which is improbable for the low-wing configuratioa,

Instead of atism=pting to correct the data for the lowewing,
flaps down configuration, the ratio of 49 flaps dowa te

d
4.9- flaps up will be detormined for the mid-wing ard highewing
d H
configurations, and thie ratio used to arrive as the value of
4. flaps down for the X0-120.
a ?/
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BESTICTED

FAIRCHILD AIRCRAFT DIVISION

PAGBS] PAGE 2%3

CHECKED BY

APPROYED BY

REPORT NO. R107-012 OF FATRCHILD ENGINE & ATRPLANE CORFORATION
uooms X0-120 | ensrasp
Subject:—. ... BASIO AERODYNAMIC DATA

FA- OG- 273

Applying this r atio, the value of

is

PART Il-A-9=g (Cont.)
Cenfiguration Dibedral
High - wing o:
Mid - wing 0
High - wing 590
Mid - wing 50
Low - wing 30

4y

'&07_ 3 107 x .67 = 072

pate  Jo1Y 9, 1948
REVISED.. oo

Yy flaps up

-595
577
. 726
<157
.67

49" , flaps down, for the X0-120
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REPORT NO. Blo7w12 oOor 'Al(l((‘};ll’ll.{-; Iz.‘al“ .CAI RPFILANE CORPORATION PAGES| PAGE Z 45
NODKL xo.lm PREPARED BY CHECKED BY APPROVED AY

Subject:— ...

PART II-A~9

h,

FA- &G0C -2

BASIO AZRODYNAMIC DATA

DATE July 9 4 19!‘8 .

SO e | REVISED . g

Rudder Higﬁgﬁyouontl

The rudder hinge moments have been determined in
Part 1l-A=0=h of reference (1) based on estimates,
wind tunnel data and flight test data of th.‘0—82
airplane. Tor convenience they are also shown in
the vertical tail summary section.
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: _moomr XC=120 ]mrug BY CHECKED BY APFROVED BY
p 3 DATE .. J9°% 9. 3948
Subject »— BASIC AERODYMAMIC DATA st REVISED. ..oieecveeecieeee e

PART II-A-10

i 10. EUDDER TABJ

Since the rudder tabe are identical to those on the
C-119B airplane, all calculations and figures presented
in Part II-A-10, reference (1) apply to the XC-120 airplane.

All aerodynamic coefficients are based on tad area, rudder
area or vertical tail area, depending upon the item affected
by the tab., TFor convenience, the important tad characteristics
are tabulated below as well as being shown graphicslly in the

summary section.

.
R

S B :

: TAB ANRODYRAMIO CEABACTERISTICS

] i 3 TTEN TRIN SPRING

A ZAB
Covede cab a4 Coyn /a Jr tap | -00277 .00166

B o

' B ¢ sad 4 on,/a dr tap | =-003 -.0021
B ' cn!'ubo(,. tad 4 oﬂrtﬁ,/l dr tap| =-0083 -+ 00k3
4 - e O’Kr tad dofvt/d o(r tad -.0608 -.0364
e
,
s
L4 Coq +
L

FA- BOC-2
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wrront xomoz-oe FABGHITE ARCEAET [ VISTON rors] v 277
"0!& xc—lm PREPARED BY CHECKED BY APFRO : B
- paTE July 9, 1948
§ Subject:—. .. BASIO AERODYNAMIG DATA REVISED.. . .
PARY II-A~11 )
11. LASDING GEAR

This section presents an analysis of the asrodynamio
characteristics of the landing gear of the X0=120
airplane. All the coefficleuts presented herein are
for one main landing gear.

Due to the speaial configuration of the X0=120 airplane

(with removable pack) s quadricycle type landing gear
1¢ necessary. JYigure //0 presents a view of one main

goar,

The final aerodynamic characteristics of the landing
gear are presented in figure ,/Z based on wing area and
free strean dynanmic presseurs.

F

A

Y
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= g . ""*""ft!'-z::»"w

paTE July 9, 1948
Subject:—. .. BASIO ANRODYNAMIC DATA e | REVISED.

I MODFL XC=120 Jnnu:n BY CHECKED BY AFFROVED BY
{
-

PART Il=A=llea

§ s. LLNDING QFAR DRAWING

Figure //({ presents a front and side view of one main
landing gear. Pertinent dimensions and areas used in
the analysis of the aerodynamic charecteriatice are
shown.
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HECEED BY

APPROVED BY

Subject :—.

BASIC ABRUDYRAMIC DATA

REPORT NO. R107-0}2 OF FAIRCHILD ENGINE & AIRFLANE OORPORATION
MODRL X0=120 | rrxranxp =y ] c

PART Il-A=~11-D

b. DBAG ARALYSIQ

Using the pertinent dimensions shown in figure

an analyeis of the drag is presented delow:

DATE..
REVISED.. .. ..

110,

TN - Xy
Front Leg
Tront Lag Cover Plate
plate area sq. Tt. 10.7
angle inclined to thrust line degrees L20
°D° besed on plate area 1.0
Kx of cover plate 1b./mph? L0274
Tront Leg Wheel Yorks ,
frontal area sq. ft. 1.36 '
Op, based on frontal area 1.0 .
Kx of wheol forks 1b./mph? .003u8
Dual Front Wheels
type tires 11° x 12"
Low Press.
diameter of wheels 2.83
frontal area (2 wheels) sg. ft. 5.0
D/W one wheel 3.09
KX per sq. ft. frontal area 1b./mph2e¢2 00069
Kx of dual front wheels 1b./mph2 .00345
Intexference & Roughness
interference factor € smooth drag 10
roughness factor 4 smooth drag 10
KX due to interference
& roughness 1b./mph2 .0060
TOTAL Xy FRONT LEG 1b./mph2 0123
Rear Leg
estimmted length exposed ft. 32
frontal area sq. ft. 10,6
OD° based on frontal area 1.0
XX of 4 inoh struts 1b./mph .027n
3
FA- QOC-27
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REPORT NO. w OF FAIRCHILD ENGINE 8 AIRPLANE CORFORATION
MODRL X0=120 | rreransn »y CHBCEED BY APPROVED BY .
pate.. JWiy 9,1948
Subject :— B/,SIC ANRODYRAMIC DATA REVISED. oo e
PART Il~A=lled
173 GENERAL - =
Maip Oleo Jirus
length ft. 6
diameter inches 6
frontal area 8q. ft. '3
ODo based on frontal area 1.0
KX of main eleo strut 1bs/mph2 .00767
Dual Rear Wheels
type tires 15.5% x 20°
diameter of wheels £t L.25
frontal area 0q. ft. 11
D/W one wheel 3.29
K per sq. ft. frontal area 1b/mphe r¢2 .00071
Kx of dual rear wheele 1b/mph2 .0078
Interforonce & Roughpess
interference factor % smooth drag 10
roughness faotor £ smooth drag 10
KX due to interference &
roughness 1b/wph® .00852
TOTAL Kx REAR LEG 1b/mph2 .05109
flat area parallel to air streanm sq. ft. 95.84
Reynolds Number at 160 mph 22.45 x 106
Opy based on flat area .0026
Kx of open main doors 1b/ mph2 .000637
Interference & Boughness
interference factor € smooth dreg 100
roughness factor € emooth drag 100 .001274
Ky due to interference &
roughness 1b/=phe
TOTAL Ky OPEN DOCRS 1b/mph® .001911
1
FA- KOC- 2
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FAIRCHILD AIRCRAFT DIVISION PAGES] PAGE 2 S Z

REPORT NO. R]107-012 OF FATRCHIL.D ENGINE & AIRFLANE OORFORATION
MODEL XC=120 | raxranzp_ sy l CHRCKED BY AFFROVED BY _
vate . .July 9, 1948

BASIC AXRCDYNAMIC DATA REVISED. ... ...

i
Subject :—

PART IIl-A-ll=b

ITEN

@en Wheel ¥ell

area of opening
cDo based on open area

KX due to open well

TOTAL Ky OPEN WELL

r 3 Total Gear Drag :

- y Kx front leg _ .04123
- Kx rear leg .05109
a i KX open doors «00191
- = 1 Xx wheel well .0272
9 &
TOTAL Kx GEAR 1b/mph2 .121h3 !
TOTAL Cp GEAR 0328 ;
ks The location of thes drag centroid is shown in figure ///as 78 inches b
Ly bdelow the thrust line and 206 inches aft of the propeller disc. 3

g
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FAIRCHILD AIRCRAFT DIVISION

REPORT NO. R107-03 OF_FATRCHII.D_ENGINE 8 AIRFLANE CORFORATION PAGES| PAGE 2 54
, MopmL XC-120 | rmxranzp »y CHECKED BY APPROVED BY
pate. July 9, 19k8
Subjects—...... BASIC AERODYNAMIC DATA REVISED......o.oo.........
» | PART II<A-~ll-c
B o. AJRODYNANIO FURCE CONFFIOLENTS
o
The asrodynamic force coefficients for one main

; gear are determined in the tabdble on the following

page.

e Figure //Z shows the variation of Cx, and ch with
angle of attack of the thrust line for one main
landing gear.

N
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’ DATE. YW1y 9, 1948
; 7 )ﬁ Subjects—........ BASIC AERODYNANIG. DATA REVISEDL )4

PART 11-B

B. POWER-O

Wiy It 1s the purpose of this portion of the report
to evaluate the power effects on the various component

i parts of the airplane,
H
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g R DIVISION 3
REPORT NO. R107=012 Fotllﬁrcncl;!lr.%gxo‘txltnccu M;I" CORPORATION P/.GES| PAGE 258
IODE‘ x&lm l PREPARED BY CHECKED BY APFROVED BY
paTe July 3, 1948
© Y Subect:—.... BASIO ANRODYNAMIC DATA I ; e | REVISED.
n il
i -
3 PART II-B-1
B ' 1. WING UNFIAPPED

FA- 8OC-23

This section presents the detalled anslysis to
determine the effects of power on the aerodyramic
characteristics of the unflapped wing.

All oharacteristics are calculated as inoremental
effects due to cne engine in operation at military
Ppower and are all based on total wing area.
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BEOoiRICTED i
.. REPORT No. R107-012 Koyl R R L D AR O e Donsonaman PAGES| PAGE 259
- MODEL XCc-120 I PREPARED BY CHECKED BY APFROVED BY /
! ST ‘ vate. July 6, 1948
{ subject;—. . BABIC AERODYNAMIC DATA REVISED.. o oo
5 PART Il=B=l=a
T a. P ON_PITCHING MOM
4 An analysis of the effects of slipstiream on the
pitohing moment of an unflapped wing indicates

that, in general, the effascts are negligidle.

- Therefore, it is assumed that the pitching moment
characteristics of the unflapped wing power-on
are the same as for power-off condition.

b. SLIPSTREAN EVFECTS OF LIFY_

.
-~y

E y The increment of wing 11ft coefficient due to the
s slipstream is computed in the following tables in 4
: = the same manner &s in reference (1).
j ki Y The geometric parameters necessary for the calculation
have the folloying values! T
4
hp = 15.0C feet i
B
- p 2 1.07 feet £
. ) 8'1 s 15,43 feet 3
{ .y
- a Tigure //3 presents the variation of inorement of
- : 14ft coefficlent due to one propeller operation with 1
S | thrust coefficient for constant va ues of angle of
£ attack of the thrust line,

L
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Reroy vo. R107-012 FATRGHILD ATRCRAET BIVISION

~

Subject +—

~af

_MODRY, 10-120 '“!!g BY

RFLANS CORFORATI )N

CEBCKED BY

PART 1]=B-l-c

c. SLIPSTREAM XFTECTS OK DEAQ

The computation of the increments of induced drag
coefficient, profile drag coefficient and total
drag coefficient due to propeller operation follow
the method as outlined in Part Il=B-l=c of reference

(1).

The results are shown graphically in figure //5 to //7 .
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FAIRCHILD AIRCRAFT DIVISION

OF _FAIRCHII.D ENGINE & AIRFPLA OCORFORATION

REPORT NO. R107-012

PAGESJ PAGE 27/

XCc-120 ’nxrng BY CHECKED BY

AFPROVED BY

’ MODRL

A Subject:— BASIC AERODYRAMIC DATA

y

PART Il-B-1~-4

d. POLAR DIAGRAM

for various thrust coefficients.

FA- BOG-2D

DATE ..

Pigure //8 presents the variation of incremental
11ft coefficient versus incremental drag coefficient
due to ona propeller operation with military power

July 9, 1948

REVISED ..
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PAGES | PAGE _2 7.3

MODETL, X0=120 | prxranzp By CHECEED BY APPROVED BY
‘paTE July 9, 1948
Subject:—....... BASIQ AERODYNAMIC DATA . . . e | REVISED .

PART Ile<B=l=e
e. ) FOR

The previously determined increments of 1ift
and drag coefficients are resolved into X =
and Z - force coefficients in the following
table. These data are presented graphically
in figures //7 to /22 inclusive.
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PAGES|PAGE 2 79

| _Moomy XC-120 'nnuxn BY

APPFROVED BY

\
Subject :—..

BASIC AERODYNAMIC DATA

f.

Fa- BOG e

PART Il<B=l-~-f

CHARAC S IR

DATEF.. .
REVISED e

The characteristics of the unflapned wing with power-on
in yaw are considered to be the same as those of the un-
flapped wing, power-off as presented in Part Il-A-l-p
taking into consideration the fact that the wing 1ift
coefficlent with power-on for the same angle of attack

will be different.
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* Y sublecti—.. BASIC ARRODYRANIG DATA REVISED oo £
¥
|
‘ PART II-~B=2 A
*
2. WING FLAPPED
L
] 4
§ This section presents the detailed analysis to determine |
the effects of power on the aerodynamic characteristics

of the flapped wing.

All characteristics are calculated as incremental effects
i due to one engine in operation with military power and all
coefficients are based on total wing area. -
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The methods of reference (1) were usad in the
computation of the increment of wing pitching
moment coefficient due to propeller operstion,
presented in the following tabdle.
presents the results of the computation in

graphical form.

Tigure /2 ¢
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The increment of wing 1lift coefficlent due to
propeller cperation is computed in the manner
out.ined in reference (1). Oalculations are
presented in the following table and shown
graphically in figure /25 ,
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The computation of the increments of induced drag
coefficient, profile drag coefficlent and total drag
coefficient due to propeller operation follow the
method outlined in Part 1I-B-2-c of reference (1).

The results are shown grephically in figures /Z
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The previously determined increments of lift and

¢ drag coeff{ clents are resolved into X ~ and Z -
force cosfficients in the following tadle. The
variation of these cosfficlients with thrust co-

R efficient is shown in figures /3/ to/33 inclusive.
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BASIC ACRODYKAMIC DATA
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PART ll=B-2-f

f. QEARAOTERISTIOCS IN TAW

The characteristios of the flapped wing with power
on in yaw are considered to be the same as those of
the unflapped wing as preserted in Part Il-A-l-p,
taking into consideration the fact that the wing
1ift coefficient with power on for the same angle

of attack will be different.

paTe . July 9, 1948
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AJLERONS

DATE
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The aerodynamic characteristics of the ailerons with
power on are considered to be the same ae with power
off as determined in Part Il=A-3,
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Subject :—

BASIC AERODYNAMIC DATA

DATE

PART I1I1-B=5

FA- SOG-2.72

TUSELAGE

July 9, 19u8

REVISED.. .. ..

The aerodynamic characteristics of the fuselage with
power—on are coneidered 10 be the same as with power-
off and have been determined in Part Il-A=5,
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4 ! Or Na

The aerodynamic characteristics of the crew nacelle
3 ) wvith power on are considered t6 be the same as with
power off and have bdeen presented in Part II=A=5A,
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PART 1I=-B=6

BOOMS

The aerodynamic characteristice of the booms with powereon
are considered to be the same as with power-o.f and have

been determined in Fart Il-A=6,
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PART I1I-B-7

7. EOWER PLANT

The power plant installation for the XC-120 airplane is
the same as that of the C=1193 airplane and consists of two
Pratt and Whitney R=-4360-20 engines.

All power plant data shown in Part II-B-7 of reference (1)
for the C~119B airplane therefore applies to the XC~120
airplane.

The cooling drag of the vower plant is included in the
drag of the booms.

Yor convenlence the variation of normal rated and military
rated brake horeepower with altitude is shown in the power
on summary section.

A
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REPORT NO. R107-012 OF FATHCHILD ENGINE 8 AIRPLANE CORPORATION

MODREL xo.lzo PREPARED BY CHECKED BY AFFROYED BY

pate July 9, 1948

PART I1l1-B-8

8. FROPFLLIE

The propeller engine comdination on the XC-=120 airplane
is the same as that of the 0-119B airplane. Therefore,
ell propeller aerodynamic characteristics will be the
same &s those shown in Part lI-B~8 of reference (l).

It 18 t0o be noted that all coefficients are based on the
frontal area of one propeller.

Yor convenience, the aerodynamic characteristsics are
shown graphically in the power on summary section.
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with power on.
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\

CHECKED BY

LPPROYED BY

DATE. qE%ZMQ!m}Qﬁg.
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This section covers the determination of the
effects of power on the aerodynamic character-
1stics of the horisontal tall and the change in
aerodynamic conditions at the horigontal taill
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DATE
REYISED

PART 11-B=G-ea

FA- K0OC -2

AXRODYNAMIC CHABACTERISTICS

It 1is assumed that the effects of power on the
characteriatiecs of the horigontal tail can be
represented by an effective dynamic preessure ratio
and change in angle of attack. The basic aercdynamic
characteristics of the horizontal tall are therefore
taken to be the same as for power off, as determined
in Part ll-A-9,

ROVIWASH AND DYNAMIO PREGSURE EATIQ
The computation of the downwash and dynamic pressure
ratic at the horizontal tail due to propeller operation

for flaps retracted is carried out in the following
table in the same menner as in reference (1).

The geometric parameters necessary for the computation
have the following values!

hy

1nt

15.00 feet
47.1 feet

vy = 2.53 feet

The results of the computation for flaps retracted are
presented in figures /3¢ to /39 inclusive.
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| subject:— . BASIC AFRCDYNAMIC DATA . .. ...

ccvvereeneeeee. | REVISED

PART 1I-B-9-} (Cont.)

With flape extended the slipstream falls below the*
horigzontal tall, ec that the dynamic pressure ratio
has the constart value of 1.00. The increment of
downwash ie rather indeterminate, but ie taken to
e be cne half the velue of downwash due tc the incre-
mental wing 1ift due to propeller operation. The
e following table presents the computation of the
downwagh, flaps extended, and figures /40 and /4/
show the results of the computations.
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R107-012 I'AGI:SI PAGE 325

MODEL

XC=-120 Irn:ruum BY CHECKED BY APPROVED BY

Subject s— ...

FA- &0C

DATE July 9, 1948

REVISED .. ...

_BASIC AXRODYRAMIC DATA = . e

PART II-B~10

10. ELEVATOR TABS

The aerodynamic characteristics of the elevator
trim and spring tads are oonsidered to be the same
with power—on as with power-off as determined i
Part I1-A-10. However, the variation of dynamic
pressure at the horizontal tail (qu¢) with power
as shown in Part II-B=9 must be taken into account
when calculating forces and moments due to the trim
tad and soring tab.

The dynamic pressure ratio with power on 1is the same
as shown in Part . TI=B=9 for the horigontal tail.
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pate .July 9, 1948
Subject:— ... .. BASIC AERODYNAMIC DATA .| RrEvisED A

PART 1I-B-11

Fa- ROC-273

11, YERTICAL TAIL

Thie secticn covers the determination of the
effects of power on the aerodynamic characteristics
of the vertical tail and the change in aerodynamic
conditions at the vertical tail with power on.
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MODEL

XC-120 [ PREPARED BY

CHECKED BY

[ APPROYED BY

B
Subject:—. .

BASIC AERODYNAMIC

PART II-B-11l

DATA

DATE July 9, 1948

REVISNED

AERODYNAMIC CHARACTERISTICS

The effects of power on the aerodynamic characteristice
of the vertical tail are assumned to be represented by an
effective dynamic pressure ratio and change in angle of
attack. Therefore, the basic aerodynamic characteristics
are taken to be the same as with power off as determined
in Part II-A-11l.

SIDEWASH AND DYRAMIC PRESSURE RATIO

The effect of proveller operaticn on the sidewash and dynamic
pressure ratio at the vertical tail 1s determined in the same
manner as in Part II-B-11 reference (1).

These computatione are carried out in the following tabdle
for the case of gzero yaw with one engine inoperative and
the other developing take-off power for a pumdber of angles
of attack of the thrust line. These data are presented in
figure /4¢2as a function of true i1adicated airspeed. It
should be noted that, since rotation in the slipstream has
been neglected, there is no sidewesh since the angle of yaw
ie zero.

]
|



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

ABBO PERPSPACEBDSM

[ X eeu

=

f l REPORT NO.

R107-012

FAIRCHILD AIRCRAFT DIVISION

OF FAIRCHILD ENGINE 2 AIRPLANE CORPFPORATION

mor:.\'] ‘AGE 3249

XC-120/ prgrannn e

CHECKED BY

APPY OVED BY

r MODRL

b
Subject:—

PART I1-B-11 (Cont.)

SIDBWASH AND DYNAMIC PRESSURE RATIO

. BASIC AERODYNAMIC DATA =~ . .

(Cont.)

DATE July 9, 1948
REVISED

The sidewash and dynamic pressure ratio is computed
for various angles of yaw for a gross weight of 64,000
pounds with take-off power to doth engines at a true
indicated airspeed of 100 miles per hour. Similar
computations have been done for a gross weight of 52,L25 .
rounds with military power to both engines at a true
& indicated airspeed of G0 miles per hour. '

The resultes of the computations are presented graphically
- in figures //29 and /32
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MODEL X0-120 Trnxruuo BY [cmu‘xxn BY APPROVED BY J
pate July 9, 1948 ’
Subject:—. . BASIC AERODYRAMIC DATA .. . ... | REVISED . o
PART 1I1=3-11

Calculations are also shown for sidewash and dynanic
pressure ratio at the vertical tail for 5° yaw at Vp

for the airplane with pack on and with pack off.

Oonfiguration ¥p e
Pack on 13 mph .028
Pack Off 331.3 mph .024
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MODEL XC-120 I PREPARKED BY fum(‘xzn BY APPROVED BY I ’
4 pare JUT o 19u§"M ' !
1 Subject:—  BASIC AERODYNAMIC DATA ey Y N T3 ST e R e, '

PART II-B-12

12. REUDDER TABS .

The aerodynumic characteristics of the rudder trim
and spring tabs are considered to be the same with
power-on as with power-off as determined in Part !
11-A-12., However, the variation of dynamic pressure )
at the verticel tail (qy¢) with power &s shown in '
Part I11-B-11 must be taken into account when calculating
forces and moments due to0 the trim tad and spring tad.

Jo

s

The dynamic pressure ratio with power on ias the same
as shown in Part 1I-B=1l1 for the vertical tail,
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MODEL xc-]»?o l?RRPARlD BY

] CHECKED BY

] APPROVED BY

l

FA- QOC- 23

BASIG AZRCDYNAVIC DATA

Subjecti— T

PART II-B-13

SANDING GEAR

nate July 9, 1948

REVISED

The aerodynamlc characteristice of the landing gear are
considered to be the same with rower on ae with power

off and have been determined in Part II-A-13,
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Subject:— ... BLSICAIRODWIGDA{A_ et ee s et ssmmmennemeeees | REVISED L
|
REYJRENCES
. 1. Fairchild Engineering Report BllO-OO;].”B.liO Aerodynamio Datn.‘;
4 dated 22 March 19L8.
P
2. Wind Tunnel Tests of 1/32 Scale Model of XC-120 Airplane. Wright
E Field 5' ¥Wind Tunnel.
3. T¥airchild Engineering Report R107=Oll, Basic Flight Criterta”,
dated 18 February 1949,
: 4, NAGA Technical Fote 1291, Collection and Analysis of ¥ind Tunnel
; Data on the Oh%ractorilticn Isolated Tail Burfaces with and with- }
out Ind Flates by Bates dated May 1947.
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‘N Purser and Toll, dated May 19l
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